
0 

IORC - Llb 

Urban 
Environment 
Management 

Developing a Global 
Research Agenda 

Volume 2 

Proceedings of an IDRC 
Workshop, 4-6 May 1993, 
Ottawa, Canada 

Edited by 
Luc J.A. Mougeot 
and 
Denis Massc 

J V 6! &= 0 
/It--) . 

V. 

1Y 

INTERNATIONAL DEVELOPMENT RESEARCH CENTRE 
Ottawa 0 Cairo 0 Dakar 0 Johannesburg 0 Montevideo 0 Nairobi 0 New Delhi 0 Singapore 



Table of Contents 

CONTENTS 
Page 

Introduction 
by Luc J.A. Mougeot ....................................... 1-44 

Perspective .......................................... 1 

IDRC Project Review ................................. 1 

The Ottawa Workshop ................................ 2 
The Review Papers and Workshop Proceedings ................. 2 

Review Paper Summaries ........................... 3 

Building on Workshop Results ........................ 7 
Urban Agriculture ................................ 8 
Urban Waste Management ........................... 9 
Urban Water Management ........................... 9 
Urban Disaster Prevention and Mitigation ................. 10 
Regional Differences .............................. 11 

General Conclusions .................................... 12 
Acknowledgements ..................................... 13 
Appendices .......................................... 14 

I: List of Workshop Participants with Coordinates .............. 14 

II: The Urban Environment Management Program (URB) 
Statement ..................................... 22 

Key-note Addresses: 
Social Commitment and Collaborative Research: 

Confronting some Challenges, by Christine Furedy ................. 45-50 

Integrating Frameworks ............................... 45 
Achieving Collaboration ............................... 46 
What Do We Do About Research? ......................... 47 
What Do We Do Research About? ......................... 48 
Common Ground ................................... 49 
References ....................................... 50 

Canadian Urban Water Management: Issues, Policies and Programs 
by T. Duncan Ellison .................................... 51-58 

Summary ........................................ 51 
Introduction ....................................... 51 

iii 



Table of Contents 

Water Conservation .................................. 52 
The Water Industry ............................... 52 
Water Pricing ................................... 53 
Water Conservation Policies and Programs ................. 55 

Flood Damage Reduction .............................. 57 
Conclusion ....................................... 58 

Urban Agriculture Review Papers 

Urban Agriculture: Eastern and Central Africa 
by Camillus J. Sawio ...................................... 59-82 

Introduction .......................................... 59 
1. Regional Research Record: Strengths and Weaknesses .............. 60 

1.1 Strengths ...................................... 60 
1.2 Weak areas .................................... 61 
1.3 Examples of urban agriculture studies .................... 61 
1.4 Contributions of these studies for science, 

technology and policy-making ......................... 67 
1.5 Areas where more research is needed .................... 68 
1.6 Interrelations with water, waste and disaster ................ 69 

2. Appraisal of Research Capacity ............................ 70 
2.1 Institutions potentially interested ........................ 70 
2.2 Expertise potentially available ......................... 71 

3. Future Research Opportunities ............................. 72 
3.1 Title: Integrating waste and urban agriculture through 

on-site composting ................................ 72 
3.2 Title: Evaluating types of urban agricultural systems ........... 73 

Notes ........................................... 75 
References .......................................... 76 
Appendices .......................................... 81 

Urban Agriculture: Eastern Africa 
by Davinder Lamba ....................................... 83-97 

Introduction .......................................... 83 

1. Regional Research Record: Strengths and Weaknesses ............. 84 

1.1 Aspects best researched 84 

1.2 Contributions of those studies for science, technology 

iv 



Table of Contents 

and policy-making ................................ 86 
1.3 Aspects and specific objectives deserving further research ........ 88 

1.4 Interrelations between urban agriculture, water, waste 
and disaster .................................... 91 

2. Appraisal of Research Capacity ............................ 92 
3. Future Research Opportunities ............................. 93 

3.1 Topic: Legality, official attitudes and access to land ............ 94 
3.2 Topic: Technical constraints related to urban agriculture ......... 94 
3.3 Topic: Credit and extension services for urban agriculture ........ 94 

Note ........................................... 95 
References (by country) .................................. 96 

Urban Agriculture: Eastern and Southern Africa 
by Kadmiel H. Wekwete ............... ................... 98-110 

1. Regional Research Record: Strengths and Weaknesses .............. 98 
1.1 Urban agriculture in Eastern and Southern Africa ............. 98 
1.2 Urban agriculture in Zimbabwe: Harare vs other African 

cities ........................................ 101 
2. Appraisal of Research Capacity: The RUPSEA Framework ........... 103 
3. Future Research Opportunities ............................. 105 

3.1 Topic: Urban food production-nutrition systems within the 
context of rural-urban dynamics ....................... 105 

3.2 Topic: City-specific studies on access to land, crop security 
and credit ..................................... 106 

Notes ........................................... 107 
References .......................................... 108 

Urban Agriculture: Eastern and Southern African Region 
by Admos Chimhowu and Davison Gumbo ........................ 111-126 

Introduction .......................................... 111 
1. Regional Research Record: Strengths and Weaknesses .............. 112 

1.1 Aspects and specific objectives best researched ............... 113 
1.2 Aspects requiring further research ....................... 115 
1.3 Interrelations between urban agriculture, water, waste and 

disaster ...................................... 116 
2. Appraisal of Research Capacity ............................ 119 

v 



Table of Contents 

3. Future Research Opportunities ............................. 121 

3.1 State-of-the-art papers .............................. 121 

3.2 Title: Decolonising urban management practices in 
Zimbabwe ..................................... 122 

3.3 Title: Use of agrochemicals in urban agriculture and its 
possible ecological effects ........................... 123 

References .......................................... 125 

Urban Agriculture: West Africa 
by Souleymane Diallo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127-135 

Introduction .......................................... 127 
1. Regional Research Record: Strengths and Weaknesses .............. 127 

1.1 Aspects and objectives best researched .................... 127 
1.2 Aspects deserving in-depth research ..................... 130 

2. Appraisal of Research Capacity ............................ 131 
2.1 Agronomic research centres .......................... 132 
2.2 Market garden research centres ........................ 132 
2.3 Nongovernmental organizations (NGOs) ................... 132 

3. Future Research Opportunities ............................. 133 
3.1 Assessment of urban agriculture in some countries of the 

subregion ..................................... 133 
3.2 Environmental impact of urban agriculture ................. 133 

References .......................................... 134 

Urban Agriculture: Fast and Southeast Asia 
by Yue-man Yeung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136-149 

Introduction .......................................... 136 
1. Regional Research Record: Strengths and Weaknesses .............. 137 
2. Appraisal of Research Capacity ............................ 139 
3. Future Research Opportunities ............................. 144 

3.1 Urban poor and food sources .......................... 144 
3.2 Waste reuse and fish farming ......................... 144 
3.3 Vegetable supply and new technology .................... 146 

References .......................................... 148 

vi 



Table of Contents 

Urban Agriculture: Latin America 
by Julio Prudencio Bohrt ....................................150-171 

1. Regional Research Record ............................... 150 
1.1 Overall diagnosis ................................. 150 

1.2 Some experiences contributing to urban agriculture ............ 152 

1.3 Underscoring some aspects ........................... 154 

2. Appraisal of Research Capacity ............................ 157 
2.1 Institutions directly committed ......................... 157 
2.2 Institutions/organizations possibly linked to urban agriculture ...... 162 

3. Future Research Opportunities ............................. 163 

3.1 Water recycling systems .. .......................... 165 

3.2 Popular hydroponics ............................... 166 
3.3 Impact of urban agriculture upon the urban family ............. 167 

Note ........................................... 169 

References .......................................... 170 

Urban Waste Management Review Papers 

Urban Waste Management: North Africa and the Middle East 
by Mounir Bushra ........................................172-189 

Introduction .......................................... 172 
1. Regional Research Record: Strengths and Weaknesses 172 

1.1 Causes underlying the lack of regional research to date .......... 172 
1.2 Achievements to date .............................. 173 
1.3 Future research needs .............................. 174 
1.4 Interrelationships between urban agriculture, water, waste 

and disaster .................................... 175 
2. Appraisal of Research Capacity ............................ 175 
3. Future Research Opportunities .............................. 179 

3.1 The establishment of the Waste Management and Recycling 
Research Center ................................. 179 

3.2 The establishment of the High Commission for Waste 
Management Studies .............................. 180 

3.3 The development of a regional environmental data base ......... 182 
References .......................................... 185 
Appendices .......................................... 186 

vii 



Table of Contents 

Urban Waste Management: Central and Eastern Africa 
by Paul M. Syagga ........................................190-203 

Introduction .......................................... 190 
1. Regional Research record: Strengths and Weaknesses .............. 190 
2. Appraisal of Research Capacity ............................ 195 
3. Future Research Opportunities ............................. 197 

3.1 Institutional resources .............................. 197 
3.2 Human resource development ......................... 197 
3.3 Technical aspects of waste recycling ..................... 199 

References .......................................... 200 

Urban Waste Management: Eastern and Southern Africa 
by Dan S. Tevera .........................................204-225 

Introduction .......................................... 204 
1. Regional Research Record: Strengths and Weaknesses .............. 204 

1.1 The URB Program document's best researched aspects and 
objectives ..................................... 204 

1.2 Summary of research done in the Region .................. 205 
1.3 Areas requiring further research ........................ 207 
1.4 Interactions between urban agriculture, water, waste and 

disaster ...................................... 208 
2. Appraisal of Research Capacity ............................ 209 

2.1 Relevant research institutions .......................... 209 
2.2 Appraisal of expertise, research record and facilities ........... 212 
2.3 Regional and national institutional partners ................. 213 

3. Future Research Opportunities ............................. 214 
3.1 Title: Resource recycling in the Eastern and Southern 

African Region .................................. 214 
3.2 Title: Feasibility studies and pilot projects on 

community-based waste collection ...................... 215 
3.3 Title: Environmental impact of improper municipal waste 

disposal on air, water and land in the Eastern and 
Southern African Region ............................ 216 

Conclusion .......................................... 217 
References .......................................... 219 
Appendix ........................................... 223 

viii 



Table of Contents 

Urban Waste Management: West Africa 
by Ousseynou E. Diop .....................................226-236 

1. Regional Research Record: Strengths and Weaknesses .............. 226 
1.1 Specific URB Program issues and objectives best researched ...... 226 
1.2 Applicable results ................................. 228 
1.3 Issues and objectives of the document .................... 228 
1.4 Relationship between urban agriculture and environment ......... 229 

2. Appraisal of Research Capacity ............................ 229 
2.1 List of research institutions ........................... 229 
2.2 Resources and expertise of research institutions .............. 230 
2.3 Partnership between researchers, decision makers and 

professionals ................................... 231 
3. Future Research Opportunities ............................. 231 

3.1 Title: Methodology for strategic and integrated urban solid 
waste management ................................ 232 

3.2 Title: Composting of urban solid waste ................... 233 
3.3 Title: Social communication and sanitary and environmental 

education ..................................... 234 
Notes ........................................... 236 

Urban Waste Management: South Asia 
by Balaram Khyaju, Ashok R. Tuladhar and Kamal B. Shrestha .......... 237-251 

Introduction .......................................... 237 
1. Regional Research Record: Strengths and Weaknesses .............. 237 

1.1 Best researched aspects ............................. 237 
1.2 Contributions and most outstanding results ................. 238 
1.3 Aspects for further research .......................... 240 
1.4 Interrelations between urban agriculture, water, waste 

and disaster .................................... 242 
2. Appraisal of Research Capacity ........................... 243 
3. Future Research Opportunities ............................. 247 

3.1 Promotion in solid waste recycling through small-scale 
enterprise development ............................. 247 

3.2 Community participation for sustainable solid waste 
management ................................... 248 

ix 



Table of Contents 

3.3 Community-based compost production in decentralized 
communal compost plants ........................... 249 

References .......................................... 251 

Urban Waste Management: Latin America 
by Alfredo Rodriguez et al. .................................. 252-266 

1. Regional Research Record: Strengths and Weaknesses .............. 252 
2. Appraisal of Research Capacity ............................ 258 
3. Future Research Opportunities ............................. 260 
Notes ........................................... 265 

Urban Water Management Review Papers 

Urban Water Management: North Africa and the Middle East 
by Mostafa Hassan Mostafa and Shacker Hehni ..................... 267-306 

Abstract ........................................... 267 
Introduction .......................................... 267 
1. The State of Water Management and the Urban Environment .......... 269 
2. Statistics and Evaluation of the Research Conducted on Water Issues 

in the Region ...................................... 270 
3. Selected Examples of Wastewater Reuse Projects in the Region ........ 273 
4. Urbanization ....................................... 274 
5. The Problem Size, Analysis and Available Funds: 

Case Study - Egypt .................................. 276 
6. Appraisal of Research Capacity ............................ 277 
7. The URB Program in Relation to Existing Regional Research 

Record and Capacity ................................. 282 
8. Future Research Opportunities ............................. 283 

8.1 Title: Urban development and research: water management 
in Egypt ...................................... 283 

8.2 Title: Community participation in water management ........... 286 
References .......................................... 289 
Appendices ......................................... 292 

X 



Table of Contents 

Urban Water Management: Central and Eastern Africa 
by Jossy S. Materu .......................................307-320 

1. Regional Research Record: Strengths and Weaknesses .............. 307 
1.1 URB Program's aspects and specific objectives best 

researched in Central and Eastern Africa .................. 307 
1.2 Contributions and outstanding results for science, technology 

and policy-making ................................ 307 
1.3 Aspects and specific objectives deserving further research ........ 308 
1.4 Interrelations between urban agriculture, water, waste and 

disaster ...................................... 310 
2. Appraisal of Research Capacity ............................ 312 

2.1 Institutions potentially interested ........................ 312 
2.2 Appraisal of the relevant expertise, record and facilities of 

these institutions ................................. 313 
2.3 Assessment of the institutional partners ................... 313 

3. Future Research Opportunities ............................. 313 
3.1 Title: Hospital waste management in Tanzania and Zambia ....... 313 
3.2 Title: Comparative analysis of water pricing and cost 

recovery methods (many countries) ..................... 315 
3.3 Title: Water quality in the Msimbazi valley's urban 

agricultural areas, Dar es Salaam ....................... 317 
References .. ....................................... 319 

Urban Water Management: West Africa 
by Jean Biemi and Patrice Jourda .............................. 321-332 

1. Regional Research Record: Strengths and Weaknesses .............. 321 
1.1 Specific URB Program issues and objectives ................ 321 
1.2 Various contributions and significant results ................ 322 
1.3 Specific issues and objectives selected for more 

in-depth research ................................. 324 
1.4 Relationship between urban agriculture, disasters, water 

and waste management ............................. 324 
2. Assessment of Research Capacity ........................... 325 

2.1 Research institutions ............................... 325 
2.2 Expertise, experience and facilities (Ivory Coast) ............. 326 
2.3 Governmental and nongovernmental partnerships ............. 326 
2.4 Collaboration in the subregion ......................... 327 

xi 



Table of Contents 

3. Future Research Opportunities ............................. 328 
3.1 Title: Urban agriculture and the use of agrochemicals .......... 328 
3.2 Title: Chemical, biological and bacteriological quality of 

drinking water in the squatter settlements and specific 
districts of Abidjan ............................... 329 

References .......................................... 332 

Urban Water Management: East (China) and Southeast Asia 
by Raymond N. Yong ...................................... 333-351 

Preliminary Statements ............... .................. 333 
1. Regional Research Record: Strengths and Weaknesses .............. 333 
2. Appraisal of Research Capacity ............................ 339 
3. Future Research Opportunities ............................. 344 

3.1 The common problem in the Region ..................... 344 
3.2 A networking research project ......................... 345 

Notes ........................................... 350 
References .......................................... 351 

Urban Water Management: South Asia (India) 
by Mariamma A. Varghese .................................. 352-373 

1. Regional Research Record: Strengths and Weaknesses .............. 352 
1.1 Introduction .................................... 352 
1.2 Urban environment ............................... 352 
1.3 India's water resources and uses ....................... 352 
1.4 Critical problems in water use ........................ 353 
1.5 Urban water supply ............................... 354 
1.6 Urban water management ........................... 355 
1.7 Population projects and water demands ................... 359 
1.8 Recommendations for sustainable water development .......... 359 
1.9 Community-based management for water and sanitation ......... 360 
1.10 Conclusion .................................... 362 

2. Appraisal of Research Capacity ............................ 362 
3. Future Research Opportunities ............................. 363 

3.1 Topic: Development of groundwater resources ............... 363 
3.2 Topic: Management of wastewater reuse ................... 365 
3.3 Topic: Community-based management system for water 

and sanitation ................................... 366 

xii 



Table of Contents 

References .......................................... 368 

Urban Water Management: Latin America 
by Daniel Panario ........................................374-406 

Introduction .......................................... 374 
1. Regional Research Record: Strengths and Weaknesses ............. 374 

1.1 Aspects and objectives best researched .................... 374 
1.2 Research gaps ................................... 375 
1.3 Outstanding contributions for water policy and management ....... 376 
1.4 Aspects and objectives for future research .................. 379 
1.5 Interrelations between water, urban agriculture and disasters 382 

2. Appraisal of Research Capacity ............................ 383 
2.1 Introduction .................................... 383 
2.2 Institutions potentially interested ........................ 384 
2.3 Conclusions .................................... 393 

3. Future Research Opportunities ............................. 393 
3.1 Title: Appropriate and accessible technologies for supplying 

water for different purposes in poor districts ................ 393 
3.2 Title: Prospection and management of aquifer recharge areas 

and protection of sources ............................ 395 
3.3 Title: Biological treatment of effluents .................... 396 

Notes .......... ............................... 399 
References .......................................... 403 
Appendices .......................................... 404 

Urban Disaster Prevention and Mitigation 

Disaster Prevention and Mitigation: Global 
by Parviz S. Towfighi ...................... . . . . . . . . . . . . . . . 407-413 

Introduction .......................................... 407 
1. Research Record: Strengths and Weaknesses .................... 409 
2. Appraisal of Research Capacity ............................ 410 
3. Future Research Opportunities ............................. 410 

3.1 A community-based model for awareness-raising and 
vulnerability assessment ............................ 411 

3.2 A framework for community participation in identification 
of problems and development of action programs for 

xiii 



Table of Contents 

prevention and mitigation of disasters .................... 411 
Notes ........................................... 413 

Urban Disaster Prevention and Mitigation: Eastern and Southern Africa 
by Takawira Mubvami and Oscar Musandu-Nyamayaro ............... 414-428 

Introduction .......................................... 414 
1. Regional Research Record: Strengths and Weaknesses 416 

1.1 Specific issues ................................... 416 
1.2 Research contributions .............................. 417 
1.3 Further research ................................. 419 
1.4 Interrelationships ................................. 420 

2. Appraisal of Research Capacity ............................ 421 
3. Future Research Opportunities ............................. 423 

3.1 Topic: Communities at risk: Disaster preparedness and 
public participation in the region ....................... 423 

3.2 Topic: The impact of drought on the urban environment ......... 424 
Conclusion .......................................... 426 
References .......................................... 427 

Urban Disaster Prevention and Mitigation: South Asia 
by Habilul H. Khondker .................................... 429-441 

Introduction . 429 
1. Regional Research Record: Strengths and Weaknesses .............. 431 

1.1 South Asian Region as a whole ........................ 431 
1.2 Bangladesh ..................................... 432 
1.3 India ........................................ 433 

2. Appraisal of Research Capacity ............................ 434 
3. Future Research Opportunities ............................. 436 

3.1 Title: Role of NGOs in disaster response in South Asia ......... 436 
3.2 Title: Awareness of disasters among slum women ............. 436 
3.3 Title: Riots and communal violence as disasters in South 

Asian cities .................................... 437 
Notes ........................................... 439 
References ......................................... 441 

xiv 



Table of Contents 

Urban Disaster Prevention and Mitigation: Latin America 
by Allan Lavell ..........................................442-464 

Introduction .......................................... 442 
1. Regional Research Record: Strengths and Weaknesses .............. 446 
2. Appraisal of Research Capacity ............................ 451 
3. Future Research Opportunities ............................. 453 

3.1 Decision-making processes and conditioning factors for the 
implementation of disaster planning, mitigation policies 
and activities at the national, regional and local 
governmental levels ............................... 56 

3.2 Development initiatives, environmental risk, and human 
vulnerability ................................... 457 

3.3 The economic costs of disasters and the cost-benefit ratio of 
prevention and mitigation activities ...................... 457 

Notes ........................................... 459 

References .......................................... 460 
Appendix ........................................... 463 

Urban Environment Management: South Asia 
by S.M. Nurul Alam ......................................465-493 

Introduction .......................................... 465 
1. The Context ........................................ 465 

1.1 Urbanization in South Asia ........................... 465 
1.2 Perception of Urban Environment ....................... 467 

2. Regional Research Record ............................... 468 
2.1 Summary of research record .......................... 468 
2.2 Themes and issues covered ........................... 469 
2.3 A critical appraisal ................................ 472 
2.4 URB Program's objectives: coverage and future need ........... 473 
2.5 Interrelations between urban agriculture, water, waste and 

disaster ...................................... 475 
3. Appraisal of Research Capacity ............................ 475 
4. Future Research Opportunities ............................. 479 

4.1 Title: Problems and prospects of urban agriculture ............ 479 
4.2 Title: Women as managers of urban environment ............. 483 
4.3 Title: Community participation in urban environment 

management ................................... 484 
5. Concluding Observations ................................ 485 

xv 



Table of Contents 

Notes ........................................... 488 
References .......................................... 489 

xvi 



XVll 



URBAN WASTE MANAGEMENT: SOUTH ASIA 

Balaram Khyaju (G7Z), Ashok R. Tuladhar (SWM & RMQ 
and Kamal B. Shrestha (HEMRA), Kathmandu, Nepal 

INTRODUCTION 

The history of modern waste management in the urban areas of South Asian region 
dates back to only about 15 years, which starts with the controlled disposal of solid waste 
collected instead of dumping haphazardly in slum areas, open public spaces and river banks. 
Waste disposal was not an environmental problem in the past simply because the waste then 
would mostly decay in the open and revert to the soil or be washed away by the rivers. But 
today's waste contains more and more nonbiodegradable materials like plastics, glass, metals 
and even those of hazardous type which are toxic, corrosive and infectious. Furthermore, 
people living in urban areas to day generate more refuse than in the past. Rapid population 
growth, unplanned urbanization and the increase in industrial/commercial and development 
activities made the affairs more serious. Besides, the traditional society in this region did not 
consider waste as a social problem either. To day, the increased living standards and greater 
demands concerning hygiene and sanitation have put waste management as a major problem 
in the focus on environmental protection activities in the region. 

1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

1.1. Best researched aspects 

The best researched/ studied URB Program's aspects and objectives on waste 
management in South Asia appropriate to the context of the region are as follows: 

1.1.1. Risk assessment of disposal siting and appropriate rehabilitation for 
conditional reuse: 

o Sanitary landfill operation 
o Gas production from sanitary landfill 

1.1.2. Composting of municipal waste: 

o Composting methods for urban wastes. 
o Techniques for raising compost quality. 
o Composting technology adaptation. 
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1.1.3. Biogas production: 

Biogas production using animal wastes to energize peri-urban social facilities with 
effluent as crop fertilizers. 

1.2. Contributions and most outstanding results 

The various contributions and the most outstanding results for science, technology and 
policy making for waste management made by the "Best Researched Aspects" mentioned 
above are as follows: 

1.2.1. Risk assessment of disposal siting and appropriate rehabilitation for 
conditional reuse. 

Sanitary landfill operation 

Background: The municipal solid waste of most countries in the region has high 
organic matter content, high moisture content and low HCV-value as compared to that of 
other Asian countries. This waste characteristic does not favour "incineration" as the 
appropriate final disposal method. Sanitary landfilling is the most appropriate method for 
final disposal of municipal waste, simply because the operation is simple and economic. 
Nevertheless the planning needs detailed study on environmental and ecological aspects to 
develop appropriate environmental protection and pollution control measures within 
acceptable standards and norms with respect to: ground and surface water; leachate water; 
landfill gas; bad odors; recultivation and appropriate rehabilitation for conditional reuse. 

Contributions/outstanding results: Technically viable, economically feasible and 
ecologically sound landfill operation. 

Example: the central SLF-Gokarna in Kathmandu, Nepal. 

Gas production from sanitary landfill 

Background: The organic fraction of the waste disposal in low- lying areas, initially 
undergoes aerobic decomposition. After some time when the oxygen in pore spaces is 
exhausted the anaerobic conditions set in resulting in the production of a gaseous mixture 
comprising methane and carbon dioxide, commonly referred to as landfill gas. Although the 
landfill sites in the South Asian countries are rarely operated as proper sanitary landfill the 
municipal waste with higher organic content tends to decompose faster at higher ambient 
temperature. Studies carried out in 2 cities in India by "NEERI" have indicated the recovery 
to be feasible. A pilot project carried out by the Department of Solid Waste Management of 
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Delhi to study the technical and economic feasibility of extraction of landfill gas from one of 
its landfills in 1984 has revealed very encouraging results. The exploitation of gas on 
commercial basis could not be done because of a need for further detailed study, for which 
the municipality has no organization. 

Contributions/outstanding results: Recovery of landfill gas with simple technology at 
low cost. 

Example: Gas production from SLF-Delhi. 

Composting of municipal waste 

Background: Out of several ways of treating waste, composting is the only method 
whereby a useful product, in the form of a humus-like material, which is sure to enhance the 
agricultural output of land, is obtained. The high percentage content of organic matter, 
humidity and temperature favours the composting of municipal solid waste to produce good 
quality compost fertilizer. 

Contributions/outstanding results: 

o Techniques for upgrading of compost quality: 
o compost accelerator to improve yields 
o enrichment of compost through nitrogen fixing and phosphorus solubilities 

cultures 
o enrichment of compost with bio-fertilizers 
o enrichment with sewage sludge 

o Technology adoption: 
o Labor-intensive small-scale compost plant for manual composting: capacity 

- 3-5 tons/day compost output, suitable for small towns 

Examples: 
o Bhaktapur compost plant in Nepal; Semi-mechanized compost plant, max. 

capacity 30 tons/day compost output, suitable for medium-sized towns. 
o Teku compost plant in Kathmandu, Nepal; Mechanized compost plant, capacity 

- 150 tons/day refuse input, suitable for large towns. 
o Delhi compost plant 

o Technical-economic aspect 
The purpose of compost production cannot be seen as securing profits but 
rather as a contribution to social and ecological improvements in spite of the 
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fact that the production cost can be minimized in many ways depending upon 
conditions. 

Biogas Production 

Background: It was slightly more than a quarter century ago that Biogas plants first 
appeared as a practical source of renewable alternative energy. The idea took time to catch 
on and be accepted, but now these plants are widely used. The gas is generated with the 
greatest of ease simply by letting a slurry of cow dung and water ferment in a well-like pit 
without exposure to air. 

Contributions/outstanding results : 

o Biogas technology using animal wastes, especially cattle dung, which provide 
pollution-free cooking gas, avoid deforestation and the effluent is a good source of 
natural and weed-free manures, i.e. crop fertilizer. 

o Since small-sized Biogas plants (family biogas plants) are not cost-effective, 
community biogas plants ranging from medium to big-size capacity need to be 
encouraged. 

1.3. Aspects for further research 

The aspects of waste management aiming at the URB Program's specific objectives in 
South Asia are as follows: 

1.3.1. Development of mid-range transportation and combination with modern 
collection to reach less truck-accessible areas and reduce uncontrolled dumping and 
increase recovery. 

This aspect deserves further research because of the following reasons: 

o Waste management system should be developed with flexibility to accommodate 
prevailing local socioeconomic conditions in Asian metropolises which are fast 
changing. 

o Waste management service is essential and should be extended to low-income, 
marginal settlements regardless of affordability and legal status of land tenure. 

o Governments have to be more committed to systematically diagnose solid waste 
management problems and formulate appropriate national policy and action 
programmes to increase efficiency and effectiveness. 

240 



Urban Waste Management: South Asia Balaram Khyaiu Ashok R. Tuladhar cot Kamal B. Shrestha 

o Government should ensure adequacy of the financial base of the metropolitan 
authorities and availability of basic laws to impose user charges and effect cost 
recovery. 

1.3.2. Solid waste elimination and treatment should consider import reduction, 
job creation, savings on transportation, and waste as a potential community economic 
resource. 

The research need on this URB Program aspect is justified because of the following 
reasons: 

o Governments should have a national policy for waste resources management for 
environmental protection through recycling and resource recovery. 

o Governments should promote active community involvement in the decisionomaking 
process and programme implementation and have a sustained programme to provide 
public education on waste management, environment protection, public health, waste 
reduction, recycling and resource recovery. 

1.3.3. Fuller official encouragement of complementarity between informal and 
formal sector reclamation and recycling. 

The following reasons justify the further research need on this aspect: 

o Municipal authorities should recognize the need for recycling to reduce the amount of 
wastes generated and to actively facilitate the efforts of the informal sector waste 
recyclers. 

o Technical cooperation in the field of waste management should be strengthened among 
Asian metropolitan and local governments and supported by national governments as 
well as multilateral and bilateral development agencies. 

o The identification of creative approach to fuller official encouragement should suffice 
to create required conditions. 

1.3.4. Exploitation of landfill gas on commercial basis. 

In most of the landfills in South Asian countries production of landfill gas is expected 
to be higher than in other countries because of high organic content of waste and high 
ambient temperature. The inflammable landfill gas, when not properly managed with control 
measures, may cause serious damages. 

It will therefore be of great advantage to all the countries in South Asia to research 
and develop appropriate methods to exploit the landfill gas on commercial basis. 
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1.3.5. Promotion of waste composting at low cost to minimize the use of chemical 
fertilizers. 

In the future, the reduction of the amount of waste to be transported and disposed of 
in landfills will become a key issue in solid waste management in South Asian countries. 
Therefore, more emphasis will have to be placed on recycling the organic putrescence 
fraction which accounts for the main portion of the municipal waste produced in these 
countries. At the same time, there must be an integrated approach to making users aware of 
the advantages of compost fertilizer against the chemical fertilizer with respect to the 
environmental pollution aspects in the long run. The development of appropriate, low-cost 
and acceptable technology should promote composting against chemical fertilizers at the 
community level. 

1.4. Interrelations between urban agriculture, water, waste and disaster 

Waste generated from the residential and other related human activities is in all 
forms, when not properly managed, a pollutant of soil, air and water which are basic 
elements of human life and nature, and thus as an impact on human health and the natural 
environment. 

It is assumed that urban waste will increase to almost double the present amount 
within the next decade in the cities of the South Asian region with serious implications for 
the spreading of diseases, contamination of ground and surface water and for air and soil 
pollution. In the South Asian region waste is an urban problem, which is limited in rural 
areas. 

Biological pollution resulting in widespread epidemics, especially in the urban centres, 
are today commonplace. Most of the deaths are due to waterborne diseases which are easily 
preventable. Poor management of human waste is also one of the prime reasons for the state 
of affairs. Besides, chemical pollution is on the rise in pocket areas where industries have 
been established. Many of these industries use and dispose of their effluents without any 
treatment. Due to rapid population growth, unplanned urbanization and the increase in 
industrial, commercial and development activities the agricultural land is decreasing day by 
day. The increasing use of pesticides and chemical fertilizers to improve the declining 
productivity of the more and more decreasing agricultural land in urban areas has also made 
affairs serious; e.g., the soil in the Godavari area of Kathmandu, Nepal, has been found to 
be heavily polluted by excessive use of chemical fertilizers. In addition effluent from a 
brewery and distillery and the careless management of solid waste has also contributed 
substantially to soil pollution in this area. Serious incidences have been documented of 
mishandling, poor management and storage of pesticides. The use of banned pesticides such 
as BHC, the heavy use of DDT with long-term residual effects has not been completely 
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discontinued. Thus in all respects there are close interrelations between urban agriculture, 
water, waste and disaster. 

2. APPRAISAL OF RESEARCH CAPACITY 

INDIA 

a) National Environmental Engineering Research Institute (NEERI), 

Address: Nehru Marg, Nagpur-440 020 (India). Lead researchers: Mr. A. D. 
Bhide/Scientist and Head Solid Waste Division; Dr. S. B. Sundaresan. Relevant expertise: 
Development of waste management technologies; resource recovery from waste. 
Record/Facilities: Various researches and developments on different aspects of waste 
management and resource recovery carried out so far. Appropriate laboratory facilities 
available. Institutional partners in the country or region: Indian Institute of Technology 
(IIT-D), New Delhi-110016; Indian Institute of Ecology and Environment (IIEE), Paryavaran 
complex, Saket Maidangarhi Road New Delhi-30. 

b) Ahmedabad Municipal Corporation 

Address: Usmanpura, Cross Road, Ahmedabad-380 094 (India). Lead researcher: Mr. P. 
U. Asnani, Deputy Municipal Commissioner. Relevant expertise: Development of 
appropriate SWM practices. Record/Facilities: Developed various SWM practices for the 
Ahmedabad Municipality. Institutional partners in the country or region: NEERI, Nehru 
Marg, Nagpur - 440 020. 

C) Excel Industries Ltd. Bombay. 

Lead researcher: Mr. Madhavi Sheron, Microbiologist; Mr. C. D. Kotnis, Chief Engineer, 
Municipal Corporation of Greater Bombay. Relevant expertise: Production of odourless 
fertilizer from garbage. Record/facilities: Development of a microbial mixture to make the 
fertilizer from garbage odorless. Institutional partners in the country or region: Bombay 
Municipal Corporation; Ahmedabad Municipal Corporation 

d) Rag-Picker Education and Development Scheme 

Address: 62-A, Richmond Road, Banglore-560 025 (India). Lead researchers: Anselm 
Rosario, Asha von der Weid, Project Coordinator. Relevant expertise: Waste disposal to 
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resource utilization; waste recycling alternatives. Record/facilities: Development in resource 
utilization/waste recycling alternatives. Institutional partners in the country or region: 
Banglore Recycling Innovators in Environmental Feeling (BRIEF), Banglore 560 038; All 
India Institute of Hygiene and Public Health, Calcutta. 

e) Indian Agricultural Research Institute 

Address: New Delhi-12 (India). Lead researchers: Mr. A.C. Gaur, Head, Microbiology 
Division; Mr. R. S. Mathur; Mr. S. P. Magu; Mr. K. V. Sadasivam. Relevant expertise: 
Compost quality improvement. Record/facilities: Research and development on various 
compost quality improvement measures carried out so far; appropriate laboratory facilities 
available. Institutional partners in the country or region: Indian Council of Agricultural 
Research, New Delhi. 

f) Solid Waste Management Department, New Delhi Municipal Corporation. 

Lead researcher: Mr. R. C. Jain, Executive Engineer. Relevant expertise: Operation of 
mechanized compost plant: Extraction of landfill gas. Record/facilities: Development of 
mechanized compost plant and utilization of land fill gas. Institutional partners in the 
country or region: NEERI, Nehru Marg, Nagpur-440 020; Dr. Raj Kumar Seth, Consultant, 
A-46, Swasthya Vihar, New Delhi-110 092. 

g) Department of Microbiology, M.A.C.S. Research Institute. 

Address: Law College Road, Pune 411004. Lead researchers: Mr. D.R.Ranade; Nazif 
N.Nagarwala; J.A. Dudhbhate; R.V. Gadre; S.H. Godbole. Relevant expertise: Research 
and development in biogas technology. Record/facilities: Research and development on 
various aspects of biogas production from animal wastes carried out so far; appropriate 
laboratory facilities available. Institutional partners in the country or region: Department 
of Non Conventional Energy Sources, Ministry of Energy; Gobar Gas Research & 
Development Centre, K.V.I.C., Bombay-92. 

PAKISTAN 

a) Ministry of Food, Agriculture and Cooperatives, Pakistan 

Address: Secretariat, Government of Pakistan, Islamabad, Pakistan. Lead researcher: Mr. 
Mohammad Sherif, Commissioner (Special Crops). Relevant expertise: Organic recycling of 
waste to produce biofertilizers. Record/facilities: Recycling of organic wastes into 
biofertilizer. Institutional partners in the country or region: Public Health Engineering 
Department, Peshawar, N.W.F.P. 
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b) Municipal Administration, Capital Department Authority, Islamabad, Cabinet 
Division, Government of Pakistan. 

Lead researcher: Mr. Ghulam Haider Qamar, Director. Relevant expertise: Waste disposal 
and recycling methods. Record/facilities: Development of appropriate waste disposal and 
recycling methods in the Islamabad Municipality. Institutional partners In the country or 
region: Capital Development Authority, Islamic Republic of Pakistan. 

BANGLADESH 

a) Soil and Irrigation Division, Bangaladesh Agriculture Research Council 

Address: Farmgate, New Airport Road, Dhaka 1215, Bangaladesh. Lead researchers: Mr. 
S. Razia/Z. Karim, Senior Scientific Officer. Relevant expertise: Use of biofertilizers (from 
solid waste) for vegetable crops. Record/facilities: Various research & development on use 
of biofertilizers from urban waste for vegetable crops; appropriate laboratory facilities 
available. Institutional partners in the country or region: Agricultural Extension Field 
Service Division, Dept. of Agricultural Extension, Dhaka; Agricultural Engineering Division, 
Bangladesh Agricultural Research Institute (BARI). 

b) Dhaka Municipal Corporation, Dhaka, Bangladesh. 

Lead researcher: Mr. Anwar Hossain Khan, Chief Conservancy Officer. Relevant 
expertise: Waste disposal methods and recycling. Record/facilities: Development of 
appropriate waste disposal and recycling methods in the Dhaka Municipality. 

SRI LANKA 

a) Colombo Municipal Council 

Address: Town Hall, Colombo 7, Sri Lanka. Lead researchers: Mr. Ushettige Anton 
Josheph/Susantha Perera (U.A.J.S. Perera), Superintending Engineer. Relevant expertise: 
Urban solid waste management. Record/facilities: Development of appropriate solid waste 
management system in the Colombo Municipality. 

b) Land and Water Use Division, Dept. of Agriculture, Peradeniya, 
Lead researcher: Mr. James Handawela, Research Officer. Relevant expertise: Organic 
recycling of waste. Record/facilities: Development in organic recycling of urban waste for 
the use in agriculture. 
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BURMA 

a) Cottage Industries Department, Ministry of Cooperatives, Union of Myanmar. 
Address: Thudammer Road, North Okkalapa, Rangoon, Myanmar. Lead researchers: Dr. 
Than Htaik; Daw Swe Aye, Director General. Relevant expertise: Cottage industries from 
waste. Record/facilities: Development of cottage industries from the appropriate recycling of 
solid wastes. 

AFGHANISTAN 

Agricultural Research Institute, Ministry of Agriculture and Land Reforms, Kabul, 
Republic of Afghanistan. 

Lead researcher: Mr. Molakhail Asadullah, Head, Soil and Agricultural Chemistry 
Department. Relevant expertise: Organic recycling of waste to produce biofertilizers. 
Record/facilities: Recycling of organic waste into biofertilizers for the use in agriculture. 

NEPAL 

a) Solid Waste Management & Resource Mobilization Centre (SWM & RMC), Teku 
Kathmandu, Nepal. 

Lead researcher: Mr. A. R. Tuladhar, Deputy General Manager. Relevant expertise: 
Research & development in solid waste management and resource recovery; operation of 
landfill sites; composting of urban solid waste. Record/facilities: Development of sustainable 
solid waste management system with people's participation (including appropriate resource 
recovery aspects) in the Greater Kathmandu; studies on appropriate solid waste management 
systems for many other municipalities of the kingdom of Nepal; development of 
motivation/awareness programmes for the community participation; appropriate laboratory 
facilities, mechanical workshop and audiovisual studio available. Institutional partners in 
the country or region: German Agency for Technical Cooperation (GTZ); RECAST, 
Tribhuvan University, Kathmandu; Health Education Media & Research Associates 
(HEMRA), Tripureswor, Kathmandu. 

b) Agricultural Projects Service Centre (APROSC) Kathmandu, Nepal. 

Lead researcher: Dr. A. B. Karki, Senior Agricultural Specialist. Relevant expertise: 
Production and utilization of biogas from cattle dung. Record/facilities: Research and 
development in the production and utilization of biogas from cow dung; appropriate 
laboratory facilities available. Institutional partners in the country or region: Swiss 
Association for Technical Assistance (SATA) 
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c) Soil Science Division, Department of Agriculture, Khumaltar, Lalitpur, Nepal. 

Lead researchers: Mrs. Shanti Bhattarai; Mrs. Surya L. Maskey: Mr. R. Shah. Relevant 
expertise: Use and Promotion of biofertilizers. Record/facilities: Research and development 
in the biofertilizer technology; appropriate laboratory facilities available. Institutional 
partners in the country or region: SWM & RMC, Teku, Kathmandu; APROSC, 
Kathmandu, Nepal. 

3. FUTURE RESEARCH OPPORTUNITIES 

Future research opportunities on waste management in South Asia aiming at the URB 
Program's specific aspects and objectives, which could be supported by the IDRC either by 
itself or in conjunction with other donors can be formulated as follows : 

3.1. Promotion in solid waste recycling through small-scale enterprise development 

Research problem: 

The South Asian countries are experiencing very considerable population movements, 
particularly migration for employment away from the villages, hills and mountain areas. The 
rural areas and small towns attract the large numbers of migrants, and the urban population 
still remains limited as a percentage of the total. This picture is however rapidly changing 
with an annual urban growth rate of 8% in some cities. Urban employment and 
underemployment consequently becomes a problem of increasing importance, together with 
the added stress on the urban environment. Although some countries do not yet face the 
social and environmental disasters of Asian metropolises, the rate of urban immigration in 
those countries indicate the need for the creation of significant number of new jobs. Many 
jobs could be created in small enterprises through recycling of solid waste. Experiences from 
both industrialized and developing countries has shown the great potential for resource 
recovery through recycling. If has also shown that the market for recycled materials can 
expand considerably once clean, high-quality, semi-processed waste is available. The 
strategies applied may differ from other developed Asian countries with high labor costs 
tending to apply hi-tech solutions, whereas the appropriate choice for the south Asian 
developing countries lies in stimulating small-scale private recycling enterprises using 
affordable technologies. 

Objective: 

To promote solid waste recycling as a community-based resource-generating activity 
enabling local people to take control of and improve their living environment. 
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Expected results: 

o Employment generation for the socioeconomically backward people, i.e. scavengers. 
o Supply of raw materials to the recycling industries, i.e. mobilization of local 

resources through resource recovery. 
o Reduction of waste generation at the source which ultimately reduces the total waste 

management cost. 
o Reduction of environmental/ecological risks at the landfill sites. 
o Improvement in the quality of compost fertilizer to be produced from urban waste. 

Potential beneficiaries: 

o Socioeconomically backward people, i.e. scavengers. 
o Small-scale entrepreneurs. 

NB: Thus this aspect of employment generation from solid waste recycling through 
small-scale enterprise development will have advantages not only at the local and national 
levels but also at the regional level. 

3.2. Community participation for sustainable solid waste management. 

Research problem: 

The countries of the South Asian region with per capita income ranging from 180 to 
$430 US belong to the group of economically poor developing countries. Proper solid waste 
management which is an indiscernible part of environmental sanitation is in fact in these 
countries a complex phenomena which needs a multidimensional approach to its sustainable 
development. Only a system which is geared towards the local absorptive capacity can be 
sustainable; i.e. there is a need to adopt that type of solid waste management system which 
can be technically and financially absorbed and which will prove socially, economically, 
institutionally and ecologically sustainable. Regarding the technical aspect, the technology 
adopted must be simple but effective and significant. Regarding the economic aspect, national 
costs of solid waste management are estimated between 0.5% and I % of most countries 
gross national product, which should be considered as a range for economic feasibility of the 
adopted solid waste management system. In regard to the social aspect, the cost effectiveness 
of the adopted operational system achieved through active community participation will 
contribute a lot to the sustainability of the low-cost solid waste management. 

A review of numerous waste management schemes in developing countries has 
revealed that the Municipal waste management remains the responsibility of municipal 
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authorities and usually managed and operated by their own services. Any type of organized 
community involvement is rather exceptional. 

Objective: 

To achieve sustainability of locally appropriate waste management. 

Expected results: 

o Elaboration of different types of community involvement for different waste 
management systems. 

o Criteria for the identification of level of community involvement under different 
socioeconomic conditions. 

o Modality of community participation for sustainable solid waste management. 

Potential beneficiaries: 

o General public. 
o Vulnerable communities of poor people. 

3.3. Community-based compost production in decentralized communal compost plants 

Research problem: 

The waste composition of most of the urban areas in South Asian countries are still 
good for composting because of high content on organic matters (- 50%). But the 
experiences (e.g. in India and Nepal) has shown that there is always a conflict between 
financial constraints to and ecological advantages of compost production. Even the 
small-scale compost plant with labor-intensive production scheme is to be considered as being 
far from financially sound. The cost analysis of compost production clearly shows that labor 
cost is the major part which covers about - 60 % of the total production cost. Therefore to 
reduce the labor cost and thereby to reduce the total production cost, community-based 
operation of decentralized small-scale compost plants with minimum mechanization could be 
an aspect of promoting community-based activity of waste treatment in semi-urban areas 
which enable local people to take control of and improve their living environment. 

Objective: 

To promote the composting of waste at low cost to contribute to social and ecological 
improvements. 
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Expected results: 

o Different alternatives of small-scale composting schemes with organizational and 
management details. 

o Criteria for the choice of appropriate scheme under different socioeconomic 
conditions. 

Potential beneficiaries: 

o Farmers. 
o Agriculture-based communities 

NB: This aspect, which deserves further research in South Asia, is in fact of 
organizational rather than technological nature. 
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1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

ARGENTINA2 

Apart from the study carried out by CENTRO on the processing of waste -within 
the framework of research into local government in intermediate cities- there are no 
examples of social research on waste. A general analysis of the Metropolitan Area of 
Buenos Aires, in a study by the World Bank, contains information on technical aspects but 
not on the management process. 

It is important to define clearly what is meant by waste. A distinction can be drawn 
between 'residuals', i.e materials not used in a certain process of production or consumption, 
and 'rubbish', i.e those residuals which, owing to the current state of technological 
development, cannot be recuperated for use as a primary material and must be disposed of. 

There are different uses of the concept of solid wastes: as rubbish, primary material 
-via processes of selection and reuse- or consumption good. At the same time, there are 
different types of waste: organic, industrial or toxic. 

The type of city under consideration also affects the analysis of solid waste. The sheer 
volume in the case of big cities sets them apart from small or intermediate cities. 

It is also necessary to distinguish between the different, sometimes complementary, 
logics of the clandestine recycling of waste and the capital-intensive enterprises involved in 
this process. Both types must be analyzed, particularly the interest of larger enterprises and 
high technology in the collection and processing of wastes. 

It would appear that waste management problems are chiefly social rather than 
technical. There are various social -and in some cases economic- objectives involved. 
The production of rubbish generates residuals which are largely transformed into primary 
materials. It is necessary to examine what, when, where, how and by whom rubbish is 

produced. 
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In Latin America there is practically no systematic analysis of the experiences of 
waste recycling. A technical literature outlines the advantages of a given process but not the 
limitations and obstacles. The social and political factors which govern the process are not 
documented. 

In general there is an aesthetic-sanitary approach -"remove it from my front door"- 
and little comprehension of the environmental, sociopolitical and economic aspects involved. 
Waste can be noncontaminating, a source of employment, a valuable resource, a political 
base for clientelist processes or an element in the concentration or distribution of wealth.' 

The relationship between waste, water and disasters, depends on the unit of analysis 
which is used. If we are talking about 'popular habitat' waste, water and disaster make up a 
single unit. At the level of the city we have to distinguish between processes. For example, 
in the case of Buenos Aires, flood-related disasters are caused by obsolescent infrastructure 
with insufficient drainage capacity. Simultaneously, the rain clogs drains with rubbish, thus 
increasing the risk of flooding.' 

BOLIVIA6 

Environmental pollution in cities has become a topic of preoccupation only recently. 
Environmental studies in Bolivia still prioritize the rural. Research into pollution and 
environment in the cities is scarce and very general -not focused on day-to-day concrete 
themes. 

There are studies on pollution and waste disposal in Urban Development departments 
of different municipalities and regions, as well as international organizations working in 
Bolivia. Nevertheless, there are very few studies on waste and contamination. The following 
should be noted: 

o Marthadina Mendizaval de Finot (1990), La Paz: Un ecosistema fragil ante la 
agresion urbana. ILDIS, La Paz. 

o PNUD-HABITAT (1992), Un ejemplo de contamination ambiental urbana: La ciudad 
de El Alto. PNUD, La Paz. 

o Asociacion Terra Nova Libertis (1992), Conservation del medio ambience en la 
ciudad de la Paz. ATNL, La Paz. 

A study is currently underway at CERES (Cochabamba) in the context of a research 
on local government in intermediate cities. 
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BRAZIL7 

Solid wastes in Brazilian cities are one of the most serious socio-environ mental 
problems. This affects the quality of drinking water and living standards, as well as the 
health of the population. 

A large number of actors are involved, not only in the production of waste but also in 
the search for adequate solutions. Waste producers include the population at large and the 
large-scale enterprises; their roles vary in terms of their urban location, income, consumption 
patterns, access to public services and level of social awareness. Clandestine actors deposit 
waste in waterways or empty sites or intervene in informal recycling activities. Finally, 
there is the public sector. 

Responsibility for the collection, treatment and disposal of urban solid wastes lies 
with the local government. This does not always have the technical and financial capacity to 
address the gravity of the problem. 

In metropolitan areas, the sharing of responsibilities amongst municipalities is a 
problem. There are no institutional arrangements which permit the development of an 
approach which transcends the purely municipal level. Attempts made have failed, due to 
their having been imposed from above, by State or national government, and their not having 
accounted for the need to negotiate with the various actors involved. However, some recent 
experiments in intermunicipal consortiums have shown promising tendencies. 

In metropolitan areas which are expanding rapidly, there is a lack of space for the 
final disposal of waste materials. In many cases, areas have also suffered from inadequate 
waste disposal. This worsens the problem: in addition to finding appropriate sites and 
techniques for disposal, areas already polluted need to be recuperated. 

Local governments tend to subcontract the collection and final disposal of waste to 
private companies. In this area, the relations between public power and private firms are 
marked by traditional practices: clientelism, unclear contractual conditions and lax financial 
control, amongst others. 

In general, the local government limits itself to street cleaning and refuse collection; 
with notably selective frequency of service. Attempts to deal with the problem, through 
limiting the sources and volumes of waste, raising environmental awareness and sorting 
waste at origin, are few and far between. So too are attempts to reclaim damaged areas. 

The urban population at large has begun to perceive the problems with the generation 
and disposal of waste, something previously worrying only those social sectors most affected 
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who have had to find their own solutions. This change in perception has been helped by the 
preoccupation with the environment, which emerged in Brazil in the mid-1980's. There is, 
therefore, a favorable conjuncture for participatory programmes to bring about behavioral 
changes which stress the roles of each individual in resolving the problem of rubbish 
disposal. 

CHILE' 

The theme of solid wastes in Chilean cities has been going through a promising 
development in recent years. Work initiatives with collectors of papers and cardboard, 
seminars, meetings and isolated studies indicate the importance of the theme within the 
principal Chilean cities. 

Traditionally, waste disposal was the exclusive preoccupation of State bodies via the 
Ministry of Health, an organization with responsibility for regulating, evaluating and 
controlling the health and environmental aspects of solid wastes. Nevertheless, during the 
1980's, different NGOs started working in the area, giving advice and technical assistance to 
low-income groups who make their living out of the waste produced by the city. 

In Santiago during 1991, the Special Commission on Decontamination commissioned 
two studies on solid waste. The first was on final disposal and the second on collection 
(possibilities for separating wastes). This latter study was headed by CADE-INEP, a 
consultancy firm. 

Other initiatives include studies related to NGOs' work in informal collection and 
disposal of wastes in the city. 

At the beginning of 1991, the Centre for Ecology and Development took up the theme 
of the 'cartoneros' (street scavengers) in the municipality of La Florida, Greater Santiago. 
This involved the organization of a union and work to improve the public image of the 
collectors (purchase of uniforms and events with the community). 

In early 1993, a project in cooperation with the Municipality of La Florida, was 
launched to link the work of the 'cartoneros' with the needs of the community. The 
Municipality charges both public and private agents for producing rubbish which may 
prejudice organizations of a community nature, such as schools. Also, the possibility for 
unions of 'cartoneros' to function as small firms in the medium term has been examined. 

CEPAUR has been working, since 1990, with the 'cartoneros' of another 
municipality, Penalolen, in Greater Santiago. In that year the first union of 'cartoneros' was 
formed and a year later (1991) a collection centre was started to purchase and sell the 
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material collected, thereby eliminating the need for intermediaries. Currently, CEPAUR is 
dedicating itself more to studies, as opposed to implementation. 

Another institution which has worked in the field is the Institute of Political Ecology. 
Currently financed by the Fund for Solidarity and Social Investment (FOSIS), it is building a 
store and giving advice for a collection centre. It has produced a recycling manual and 
begins, in May 1993, a project with the Municipality of Vitacura through which the 
'cartoneros' and the Municipality will collaborate on recycling. 

. 

The Institute for Women has worked on the issue of waste with housewives from San 
Joaquin. This involved a seminar on the separation and recycling of waste and energy 
conservation. 

In December 1992 in Santiago, the first meeting of paper collectors and 'cartoneros' 
took place. In terms of citizens action for the environment, a meeting titled "Citizens 
evaluate and commit themselves to the process of decontamination in the Metropolitan Area", 
was held in March and April, sponsored by the Commission for Decontamination in the 
Metropolitan Area. 

ECUADOR' 

The theme of waste has not been greatly present in urban studies. In most cases a 
brief technical-sectorial analysis has been made, almost always in relation to the volume of 
rubbish, deficits in the collection and coverage of service, the siting of dumps10 and the 
budgetary resources available to deal with the problem. Recommendations tend to go no 
further than an increase in budget. 

There are very few sociological or anthropological studies of the theme and even 
fewer which attempt to link it to the management of the city and the well-being of the 
community. The work of Carlos Landin, Situation del servicio urban de aseo publico, 
recoleccion de desechos solidor en el Ecuador, provides a good analysis. It is a study carried 
out in 14 provincial capitals and 26 small cities. Landin outlines the need for providing 
diverse technical and training assistance to the municipalities: policies of finance, community 
participation, resource needs, tariff systems and cost-recovery mechanisms according to 
socioeconomic conditions of the population, operative rules and regulations, selection of 
appropriate technical options for the diverse stages of service delivery (collection, disposal, 
selection, treatment and recycling of waste) and the search for alternative solutions and cost- 
saving devices in each of these processes. 

The themes of rubbish, water and disasters are closely linked, particularly in the case 
of municipalities or communities which do not have a formal system of rubbish collection." 
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In these places the seashore and lakes are used as sites for rubbish disposal. Frequent 
clogging of sewers and waterways increases the risk of flooding. The use of contaminated 
waters in rural agriculture and in innovative urban agriculture raises the issue of product 
quality and implications for the health of consumers. 

PERU" 

The topic of waste has not deserved systematic investigation on the part of urban 
researchers. Different NGOs have become involved due to their providing technical advice 
to low-income groups in marginal sectors. There are numerous planning projects with waste 
treatment as a principal component. They are not, on the whole, research-oriented projects. 
Those which are not systematic and their results are not well known outside NGO circles. 

According to Riofrio, a publication by a group of NGOs presents an analysis of the 
situation in popular neighborhoods with proposals based on alternative technologies. This 
group consists of IPES, Alternativa, CEPCAP, CESIP, CIPUR, IDMA. It published 
Limpieza publica, situacion en el Cono Norte de Lima Metropolitana, Alternativa, Lima, 
1990. 

In Cusco, two NGOs, CEDUR Ununchis and the Centro Guaman Poma de Ayala 
have participated in an analysis part of a study by DESCO. 

With regards to social investigation, Riofrio outlines two examples. The first, carried 
out by DESCO, concerns public cleansing in Lima and Cusco and was financed by the Ford 
Foundation. The second, by CIDAP, concerns the city of Ilo and is a collaborative study on 
intermediate cities, financed by IDRC. 

The DESCO study examined the interrelations between public cleansing, recovery and 
recycling. The conclusions formulate terms of reference for an environmentally-sustainable 
management of the cleansing of the city of Lima. The CIDAP study on the municipal 
management of waste in the city of Ilo has not been completed yet. 

IPES has developed knowledge on small businesses such as the delivery by bicycle in 
places which lorries cannot reach. IPES has given advice to various Lima municipalities on 
this. 

Although the population is aware of the relation between the management of waste 
and health benefits, the link between water contamination and poor solid waste disposal is not 
well perceived. The cholera epidemic in Peru has drawn attention to the relation between the 
treatment of liquid and solid wastes, sewerage and rubbish. 
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URUGUAY13 

The theme of rubbish and solid wastes has grown in importance in Uruguay in the last 
five years, both in terms of public perception and municipal agenda. This still has not 
produced useful studies for decisions on the treatment and disposal of rubbish. Information is 
only available, for example, from a census on the classification of wastes for the period 
September 1990 - December 1991, and from estimates of volumes based on domestic 
collection by the City of Montevideo. The only study which has dealt with waste recycling in 
Montevideo is that of Fortune J.C. and Prates S. 1990. It was based on a study carried out 
by CIESU in collaboration with the John Hopkins University, on urban informal recycling of 
paper and metals. 

The city of Montevideo presents a situation similar to that of other Latin American 
cities. A sector of the population -the most deprived- finds in rubbish the only means for 
survival, although below the poverty line. These deprived sectors began operating in 
restricted areas, were at first ignored, then repressed, have more recently been accepted as a 
reality, with attempts to organize them and improve their standard of living. 

2. APPRAISAL OF RESEARCH CAPACITY 

ARGENTINA 

CENTRO has begun, on a modest scale, research into the processing of waste in two 
intermediate cities, Zarate and Resistencia, as well as studies of the Metropolitan Area of 
Buenos Aires. Other urban research institutions such as IIED-AL or CEUR could do studies 
on the theme. 

BOLIVIA 

There are no institutions devoted exclusively to research on environmental 
contamination or waste disposal. This is usually undertaken by other projects for institutional 
action: habitat, health, training etc.. Some institutions which currently operate around these 
themes are: 

o Liga de Defensa del Medio Ambiente (LIDEMA): This is a league of 17 NGOs and 
Academic Institutions who have the defence of the environment as an objective. 

o Centros de Servicio Integrados para el Desarollo Urbano (PROA) El Alto, La Paz. 
This has a programme of environmental training with various institutions in the city 
of El Alto. 
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o Union National de Instituciones para el Trabajo de Accion Social (UNITAS). This 
coordinates various NGOs who work with environmental themes in rural and urban 
areas. 

o Centro de Promotion de la Mujer "Gregorio Apaza" La Paz. They carry out 
programmes of urban afforestation and training in environmental sanitation. 

o Centro de Estudios de la Realidad Economica y Social (CERES) Cochabamba. This 
has an area of research and action in urban environmental problems. 

CHILE 

In the research field, SUR Professionales Consultores has studied the management of 
cleansing services in the cities of Temuco and Talca. Cleansing services are appraised in 
terms of their management, investments. An analysis is made of rubbish tips, domestic 
collection, operating problems, the ownership of waste and control. 

In the area of training, Ecologia y Desarollo and the Institute of Political Ecology 
have carried out activities in different areas. Other institutions which could carry out 
research are CIPMA, CEPAUR, and the Instituto de Estudios Urbanos of the Universidad 
Catolica de Chile. 

ECUADOR 

In the case of Ecuador the research centre CIUDAD and the NATURA foundation 
have carried out and published research on waste disposal: 

o Espfn, Eduardo (1991), Estudio de la contamination causada por los desechos solidos 
en varias ciudades ecuatorianas. Fundacion Natura, Quito. 

o Landfn, Carlos, Situation del servicio urbano de aseo publico, recoleccion de 
desechos solidos en el Ecuador. Fundacion Natura, Quito. 

o Bonilla, Xavier (1990), Que hacemos con la basura? Fundacion Natura, Quito. 
o Vasconez, Mario. et al. (1992), Diagnostico de los barrios populares de la zona de 

Guamant Centro de Investigaciones Ciudad, Quito. 
o Vasconez, Mario. et al. (1990), Servicios. Tomo 2, Volumen 4. Centro de 

Investigaciones Ciudad, Quito. 
o Vasconez, Mario and Patricio Velarde (1992), Gestion de los servicios en ciudades 

intermedias de America Latina. El caso del agua potable, el alcantarillado y la 
recoleccion de basura en la ciudad de Santo Domingo de los Colorados. Centro de 
Investigaciones Ciudad, Quito. 

259 



Urban Waste Manaeement: Latin America Alfredo Rodriuez 

PERU 

Numerous NGOs have an interest in waste and carry out studies to inform immediate 
tasks. The emphasis on general analysis is because there is little information on waste in the 
cities of Peru. Academic interest, according to Riofrfo, is not evident in current work. Only 
the study by DESCO really deserves to be qualified as 'research'. 

DESCO has a long history -together with other institutions- in practical activities, 
combined with a capacity to study and research. Services and urban infrastructure have been 
an area of institutional interest for more than a decade. With respect to pollution and waste, 
the areas of interest for DESCO are: urban management of these problems, behavior of the 
various actors in cleansing and recycling, and the economy and technology of urban services 
as part of urban modernization. 

3. FUTURE RESEARCH OPPORTUNITIES 

ARGENTINA 

The following areas could be studied: 

o A more specific analysis of the economic, social, cultural and political characteristics 
of the groups who work informally with waste, of possibilities and limitations of these 
groups to increase their living standards through the management of waste. 

o Identification of the relations between the different social actors who participate in the 
diverse stages of the process of waste management -from transnational companies to 
the informal sector. What are the political and economic interests at stake? What are 
the links between formal and informal processes? 

o The investigation of service management -collection and disposal- to contribute to a 
strengthening of public agencies and the articulation of the different actors and 
processes. This could contribute to the elaboration of policies, regulations, activities, 
control and execution of public actions. 

BOLIVIA 

Due to rapidly growing populations, deteriorating and/or lack of basic urban 
infrastructure, the main cities are facing worsening pollution with serious consequences for 
future generations. According to a recent study by Asociaci6n Terra Nova Libertis (1992), 
the city of La Paz now has 227 sources of infection due to solid wastes which have 
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accumulated over the years. The greater part of these wastes are generated on hillsides 
surrounding the city, which lack services and road access for rubbish to be collected. 

In-depth studies are required on daily environmental problems of cities such as: 
elimination of solid wastes, contamination of the air, water and soil. These studies should 
produce: 

o The formulation of environmental policies which permit a more balanced human 
development, and the development of industrial and handcraft activities with sanitary 
norms that protect the population and the environment. 

o The design of programmes of territorial organization which consider solutions to 
environmental problems. 

o The elaboration and execution of training programmes for the population in the 
protection of the urban environment. 

BRAZIL 

Recent urban research allows us to believe that sound results could be obtained both 
in terms of academic advance and public and private management training. Researchers must 
take into account those groups which have dedicated themselves to the analysis of actors and 
urban dynamics, processes related to local governments, business strategies and urban 
environmental questions. Moreover, it is desirable to incorporate the technical question 
through a systematic dialogue with researchers from technological institutes. 

This research will be more effective if actors involved are formally associated with it. 
Local governments, business associations and NGOs are amongst these groups. Some union 
leaders could also be included, given that they work in the area of waste for agreements with 
the business sector to improve working conditions and standards of living. Research must be 
seen as an opportunity to make links between these different actors and encourage them to 
assume collective responsibility for the problem. 

Priority must be given to global approaches to the problem of waste, related to the 
social and economic dynamics of the city. Given the scale of the problem and the lack of 
research, narrow studies are of little use. The appropriate scale for study is the city and the 
body of actors within it. 

One priority could be the training of actors in the management of solid urban waste, 
with emphasis on local governments as articulators of other agents at the local level. In this 
sense, it would be interesting to stimulate cooperation between cities on the global aspects of 
the problem. 
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Research must be directed to changing in behavior, analyzing the impacts, limitations 
and possibilities for generalization. One of the principal problems is the nature of these 
changes and the possibility for extending their application across the range of actors within 
the city. 

It would be desirable to promote a systematic evaluation of the innovative experiences 
currently under way. Some have gained world renown, especially for their skilful use of 
urban-marketing instruments. In reality, there has been little consistent evaluation of such 
experiences. 

Regina Pacheco argues, finally, that these research suggestions are compatible with 
the proposals of the IDRC\URB Program document. She nevertheless warns that in her 
opinion, the problem of the most vulnerable groups will not be adequately dealt with, should 
the analysis remain confined to these groups. 

CHILE 

Amongst the relevant themes for study are: management of cleansing services by the 
private sector, informal employment in the area of waste, experiences of unionization and 
commercialization of rubbish collectors, urban social practices in the handling of solid 
wastes, recycling experiences in different cities, and treatment of toxic waste in different 
cities. 

ECUADOR 

Vasconez suggests that special emphasis should be placed on researching the full cycle 
of waste: production and disposal -at origin- of each type of waste, forms of removal and 
disposal, processing, transformation and recycling, and the possible uses of these new 
products. It is important that the topic be related to the economic and social processes which 
structure the city. The management of the rubbish system must be addressed 
comprehensively, its political, social, economic, technical, administrative, financial and 
environmental implications, and the relations between diverse agents and social actors. A 
move in this direction is a study by CIUDAD in the city of Santo Domingo de los 
Colorados. 

PERU 

General diagnoses must give way to a working hypothesis on the theme of cleansing, 
contamination and the reuse of waste. The themes suggested by Riofrio are the following: 
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o Evaluation of the current experiences in the alternative handling of domestic wastes, 
as well as emergency services in water and sewerage. Not all these experiences are 
easily validated. 

o Determination of the urban practices which add most to pollution, examining the 
rationale of private and public conducts which cause them, with the objective of 
finding ways of modifying these practices. 

Studies in the recuperation and recycling of rubbish with the objective of evaluating 
its possibilities for sustainable environmental management without causing prejudice 
to the social groups involved in these processes. This theme is important for 
redefining the so-called 'formalization of informality' and to find sustainable 
development patterns with appropriate technologies for the underdeveloped urban 
world. 

o The theme of rubbish affords insights into social relations based on the value placed 
on those social agents who operate in what is considered 'dirty'. This reveals at the 
global society level the inequalities and social stratification in the country. 

URUGUAY 

For Aguirre et al., activities and actions are essential to understand the problem in all 
its forms and territorial diversity, then to define and implement proposals and solutions for 
the different phases of the waste cycle. The principal challenges are: 

To ensure that municipal services and other public bodies can be equipped with a new 
style of management of solid wastes. 

o To organize the 'hurgadores' of the city, formalize their function, improve their living 
conditions, minimize the adversities of their current practices on the city, promote 
sorting at origin and recycling." 

o To increase reuse by industry, taking account of the economic, social and 
environmental aspects of recycling." 

o To generate new forms of coordination and participation between different actors, 
paying attention to the social, territorial and economic diversity of the problem. 

It is important to learn more about the perception of waste by different social groups. 
Research must account for the territorial and social differences in consumption levels and 
generation of domestic waste. Aguirre et al. draw attention to the need for education at both 
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the formal and informal level, in terms of the handling of waste and the reconciliation of, 
contradictory interests, to bring about changes in attitudes and behaviors. This involves the 
training of agents such as community leaders and teachers and the use of innovative 
techniques such as videos and pamphlets. 
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NOTES 

1. This paper describes some problems and issues involved in 
the management of waste in Latin America. It is the result 
of consultations between various researchers. 

2. This section is based on notes sent by Hilda Herzer and 
Pedro Pirez as a result of a meeting in CENTRO, Estudios 
Ambientales in Buenos Aires. In this meeting, Hector 
Sejenovich, Carlos Fidel and Nora Clichevsky also 
participated. 

3. With regards to this see: Pirez, P. and Gamallo G. (1992), 
Gesti6n municipal de servicios: residuos s6lidos y vivienda 
social en Zarate. Documento de Trabajo 1/92. CENTRO. Buenos 
Aires. Also, by the same authors (1993), Gesti6n municipal 
de servicios: residuos s6lidos y vivienda social en 
Resistencia. Documento de Trabajo 1/93. CENTRO. Buenos 
Aires. 

4. With regards to this last point, see: Castillo Berthier, 
Hector (1991), Desechos, residuos, desperdicios: Sociedad y 
suciedad. In Schteingart, Martha and Luciano d'Andrea 
(comp.), servicios urbanos, gesti6n local y medio ambiente. 
E1 Colegio de Mexico, Mexico. Also by same author (1983), La 
sociedad de 1a basura: caciquismo en la ciudad de Mexico. 
UNAM, Mexico. 

5. See: Herzer, Hilda (1992). Floods in the city of Buenos 
Aires. Their treatment at the local council. Disaster 
Management. January, England. 

6. Based on notes from Godofredo Sandoval CEP, La Paz. 

7. Based on notes sent by Regina Pacheco, NERU a Fundacao 
Getulio Vargas-SP, Sao Paulo. 

8. Based on notes by Enrique Oviedo, SUR, Santiago. 

9. Based on notes sent by Mario Vasconez, CIUDAD, Quito. 

10. Here, the Spanish word used is 'botadero' which implicitly 
suggests the idea that there is no final treatment of the 
waste products. 

11. In Ecuador, more than 40% of cities do not have adequate 
procedures or sites for the disposal of rubbish. 
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12. Based on notes sent by Gustavo Riofrio, DESCO, Lima. 

13. Based on notes sent by Rosario Aguirre, Martin Buxedas and 
Manuel Chabalogty, CIEDUR, Montevideo. 

14. The 'hurgadores' are key actors in the primary process of 
separation and classification of waste originating from 
domestic use, for subsequent recycling. The disorganised and 
uncontrolled activity of the 'hurgadores' leads to a series 
of negative effects on themselves, on the health of the 
.population and on the environmental hygiene of the city. In 
order to deal with these adversities consciousness-raising 
strategies are needed as well as the search for consensus 
between at least three social groups: 'hurgadores', 
household dwellers and purchasers of waste for recycling. 

15. Industry imports paper and recycled cardboard because it has 
not been able to organise efficient recycling of local 
paper. Industrialists have a strong interest in obtaining 
more recycled material properly classified. Studies which 
generate improved knowledge and increased options for the 
reuse of recycled materials could contribute to an economic 
activity which benefits those who work in recycling and 
firms which reuse the materials. Furthermore, they could 
help reduce the negative environmental impact of waste and 
generate a better form of reuse. 
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ABSTRACT 

The state of water management in the urban environments in the region was described 
and evaluated, it was found far from being satisfactory. The assessment of research and 
research capacities on water management using three samples from various sources indicated 
weakness in the interdisciplinary coordinated type of research, and the fragmented pieces of 
water management research missed almost all the social aspects and ignored any role of 
communities in water management and urbanization planning. Published and disseminated 
information on water science expertise and institutions in the region uncovered usually 
inaccurate and confusing data. 

Examples of wastewater reuse projects in the region were given and it seems that the 
technological side of such water issue is the most active one; a full comprehensive approach 
to water management,is neglected. Common regional approaches to urbanization and water 
management were discussed, with emphasis on the size of the problem and available funds, 
Egypt was taken as a study case. The relationship between the URB Program aspects and 
specific objectives and the existing regional research record and capacity was illustrated; a 
training programme to enhance the research capacity on water management in the region is 
proposed. Two future research ideas are suggested: (1) urban development and research on 
water management, and (2) community participation in water management. 

INTRODUCTION 

Water is the most important natural resource conducive to human welfare and wealth; 
and we are all aware of the miseries that periodic drought has been causing in Africa."' 
Parallel to world population growth, urban conurbations all over the world continue to 
expand as they provide places for people to meet and trade, and to spur economic growth. 
Water industry touches every phase of economic life. Potable water is important for health 
and sanitation, and governments have been concerned about its supply and cost, particularly 
to low-income groups. Many governments in developing countries have been subsidizing 
water supply operations in order to maintain low water rates. 12, 

Evidence of water scarcity in many parts of the world now clearly abounds, e.g. 
North and East Africa and the Middle East.';' Although water resources are, in principle, a 
renewable resource, they can be damaged irreversibly through mismanagement. Examples are 
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the pollution of surface water and groundwater aquifers, and permanent damage to aquifers 
through excessive mining of groundwater. This environmental degradation has a particularly 
adverse effect on the poorer communities and countries, which tend to have high rates of 
population growth and economies heavily dependent on their natural resource base. 

Considerable attention should be paid now to water management, especially in regions 
characterized by water scarcity. Water, in many countries, has been treated as an abundant 
common property resource of low economic value. This attitude has been encouraged by 
public-sector water projects which frequently involve government subsidy. There is a need 
for real change in policy and strategy accompanied by a change in social behavior and 
attitude with respect to water. 

In planning water uses, consideration should be given to conciliating competitive uses 
and to accommodating complementary uses. Every water use has its own quality 
requirements and quality effects. Good water quality is required for urban supply. Excess 
irrigation water from cultivated land with the application of fertilizers and pesticides can 
pollute groundwater aquifers, a good source for urban supply. The upstream discharge of 
wastewaters in a river can cause additional treatment cost by downstream users. An example 
is the situation of various users along the Nile, where public service and productive sectors 
to the north (Alexandria region) suffer from the poor water quality downstream and they 
allocate large investments for water treatment, yet still there are problems. (4) 

Water resources development projects are very expensive investments and, if they are 
not well conceived and properly sized, might have adverse effects on the environment (e.g. 
Aswan High Dam in Egypt('' and Great Sidi Saad Dam in Tunisia(')). These costs and effects 
can be mitigated, however, by reducing the scale of the projects to fit lesser needs evolved 
from the application of management techniques and other nonstructural measures; municipal 
water demand, for example, can be reduced by metering, increasing rates, price structuring, 
leak detection and maintenance, pressure reduction, recycling, and reuse. Other water 
conservation measures include: installation of water-saving devices, landscaping changes, 
water uses restrictions, and building code revisions. Lower water use would also result in 
less expenditure for wastewater collection and treatment. 

This paper assesses and discusses the researches conducted on the various measures 
taken to enhance water management, appropriate techniques used, and social implications in 

the urban areas of the region of North Africa and the Middle East. Focus will be on 
vulnerable communities living in poor, slum and peripheral haphazard housing areas, with 
reference to necessary changes to improve their life style and develop their welfare. 
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1. THE STATE OF WATER MANAGEMENT AND THE URBAN 
ENVIRONMENT 

An optimum water management to maximize a country's national interest requires the 
enactment of adequate legislation on water use and conservation, cost-effective planning of 
investment in water development projects, the adoption of sound financial foundations of 
sector institutions, and the establishment of appropriate organizations to ensure the most 
economic development of the water resources, taking into account environmental and related 
consequences, particularly social aspects and welfare of man. Participation of target 
communities in policy and organizational structures leads to develop better water 
management methodologies appropriate to communities varying in culture, traditions and life- 
style and accounts for diversified human ecosystems. There is an obvious interrelationship 
between water and land, and such fact must be recognized in planning the development and 
management of a country's water resource. Land management and water management are 
integrated operations in a river basin development requiring full partnership of the local 
population. 

Usually, water resources development is regulated by legislation outlined in water 
codes. The institutions and organizations that supply and distribute water resources are a 
reflection of a society's political and social structures. It was stated that the institutional 
arrangements for water resources development translate society's values toward equity, 
freedom and justice."' 

The present situation of water resources management in developing countries is far 
from satisfactory. Responsibility for water development is usually scattered among numerous 
government ministries and departments with mandates that are often fragmented and in some 
cases contradictory. In Egypt, for example, there are at least 10 authorities acting on water 
management, e.g. Ministry of Agriculture, Ministry of Housing, Utilities and New 
Communities, Ministry of Public Works and Water Resources, Ministry of Health, Water 
Research Center, National Organization for Potable Water and Sanitation Drainage, etc.. 
Institutional arrangements vary from one country to another, in the same region, displaying a 
diversity based on historical, social, political, and economic features. It is not unusual in a 
region with limited water resources that water uses are so competitive that all the demands 
cannot be met simultaneously. An example is the situation in the valley around the city of 
Aden in Yemen, where a choice must be made between extending irrigation in this valley 
and meeting urban water demand in the city."' A second example, of different nature, is the 
conflicts among various sectors and agencies in Egypt about the management of lake Maryut, 
intimately south of Alexandria city. Such heavily polluted and almost biologically dead lake 
now, as a result of using it as a receiving water body for all sorts of wastewater discharges, 
was in the 1970's producing 7000 tons of fish per year,"' equivalent to a yearly national 
income of LE 35 million as well as supporting 1,500 families living in its district. In 
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general, intersectorial coordination is minimal. Some countries like Tunisia and Yemen have 
set up interministerial committees to plan water resources development and to assign 
preference use. These committees have not always been effective(". 

It is evident that many countries in the region are going through a rapid urbanization 
phase, with large segments of the rural population moving to cities; as well as the parallel 
phenomenon of more good fertile agriculture land being swallowed by expanding cities and 
towns. With a high rate of population growth, the situation has worsened and the urban 
infrastructure in these countries has not kept pace with population influx, and a major 
problem has been the proliferation of shanty towns around the large cities, with severe 
adverse socioeconomic impacts. Local governments are increasingly frustrated by the 
continuous urban decay, and the apparent impossibility of finding a viable solution to this 
problem. 

The following section is an attempt to identify and assess scientific researches 
addressing water issues, particularly water management, in the region. 

2. STATISTICS AND EVALUATION OF THE RESEARCH CONDUCTED ON 
WATER ISSUES IN THE REGION 

Three sample studies were chosen to illustrate the scientific interest and contribution 
to various water issues in the region. 

Sample I: CAB abstracts 1984-1991.1" 

This was through a computer search done in the present study via the British Council 
library, Alexandria, Egypt. Keywords included various terminologies for water issues e.g. 
water management, water resources, etc. in conjunction with the topic "fresh water in North 
Africa and the Middle East." Table .1 shows the distribution of researches on various water 
issues after classifying the abstracts. The share of water management as such was only 2.1 % 

of total researches (1 out of 47), while water management and irrigation was 10.6%. When 
leaving irrigation and agriculture the highest issue researched (27.7%) aside, one can easily 
treat all other issues as components of water management. In such case, the percentage of 
water management researches will increase from 2.1 to 72.3. Without distinguishing between 
urban and rural water management, it seems that the type of research conducted in the region 
is of a fragmented uncoordinated effort addressing the vital issue of water management. This 
survey shows that still the look at proper water management by most scientists in the region 
is unclear and far from being comprehensive. However, it could also mean that these 
scattered researches on elements of water management reflect the true situation of actual 
uncoordinated approach taken in the region's countries to water management. 
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The trend of both research activity and its direction in the 5 years from 1984 to 1991 
was as follows. In the latest two years 1990-1991, 44.7% of the researches were conducted, 
while 55.3% were in the earlier 6 years 1984-89. This indicates a growing concern about 
water in the region. As for the direction of research, it seems that more attention is given 
recently to irrigation and agriculture than other water issues. In the period 1984-1989, 19.2% 
of the researches were on irrigation and agriculture, while this issue represented 38.1 % of 
the researches in the years 1990 and 1991. This could be explained as a response to 
increasing activity to producing more food and reclaiming more desert land for agriculture 
for a rapidly growing population. This sort of prioritising affects competitive demands and 
uses of water and has a great impact on urban development and maximization of the 
economic value of water. In Egypt, for example, more than 98% of all the water used is 
applied to crops. Domestic water use is less than 10 m; per person per year but agriculture 
accounts for the equivalent of more than 950 m; per person per year.""' 

Sample II: Researches on water issues in the Eastern Mediterranean region published in the 
Regional Information Network for Environmental Health (CEHANET) 1989.('") 

The World Health Organization (WHO) issued the Environmental Health Regional 
Bibliography in the CEHANET Regional Information Network for Environmental Health 
1989 of the Center for Environmental Health Activities in the Eastern Mediterranean region. 
In the field of water, this document listed for the region's countries researches on various 
water issues. 

Two countries with completely different stands for water resources: Egypt with the 
Nile and Saudi with the oil but hardly with water resources have been chosen here for a 
comparative study. 

Since the sample has been taken from a WHO document, health-water related issues 
are expected to dominate the listed researches. However, water management programmes are 
usually not only aiming at merely maximizing the economic value of water resources with 
minimum environmental degradation, but also at securing safe utilization and minimum risk 
to human health. 

The total number of researches listed for Egypt was 39 and 22 for Saudi in a period 
of 13 years from 1977 to 1989. Again, the growing concern about water as a vital natural 
resource is indicated by the distribution of researches in that period: 9 in the earlier 7 years 
1977-1983 and 30 in the following 6 years 1984-1989 for Egypt; and the 22 researches for 
Saudi, it is 10 and 12 respectively (Table 2 a,b). The difference in the trend between the two 
countries might reflect relative impacts of water on developmental plans in the two countries; 
probably the significance of oil in Saudi overweighs that of water. Also, the scarcity of water 
in Saudi, although a limiting factor, could result in a feeling of a little to do about it. This 
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could account for the 59.1 % of total researches on water in Saudi being directed to obtain 
more water by various technologies, with 22.7% for water management, and only 18.2% for 
water quality. In Egypt, researches on water management had the highest percentage (41) of 
total researches on water, followed by technology 25.6, then water resources and water 
quality (each 12.8), health 5.2, and legislation 2.6. The 16 researches on water management 
in Egypt were 12 urban and 4 rural in that period, which could be considered as a sign for 
growing concern about the decaying urban environment resulting from overpopulation, 
overloaded urban infrastructure in cities, and heavily polluted water bodies (e.g. Cairo, 
Alexandria, etc.). These researches concentrated on water supply, sanitation, sewage and 
wastewater which are typical elements of urban water management in developing countries. 
Connections and interactions between all water issues, socioeconomics, developmental 
policy, health (both physical and psychological), culture, and environment are needed for a 
realistic look at the management of water resources development. Such kind of 
multidisciplinary research is almost nonexisting in the region, and only fragmented pieces of 
research.on water management have been conducted and even without any effort to stitch 
them together. This is mainly due to lack of coordination and communication among those 
who work on water-related topics in the same country or region. On the other hand, the 
Saudi list of 22 researches in 13 years, surprisingly does not include any researches on 
water-related health aspects (yet the data source is a WHO document) -an area of research 
which certainly needs serious attention there- or researches on water resources (although it 
is quite evident that drilling for groundwater is an ongoing national activity in Saudi), or 
environmental researches (at least to assess the sustainability and impacts of groundwater 
withdrawal and uses). 

It is sometimes puzzling and confusing, why researches are not in harmony with 
governmental plans and policies for national development?! It seems as if both governmental 
agencies and research agencies like to work separately and hardly they talk to each other; 
with almost a complete absence of community participation in whatever national 
developmental activity is undertaken by governments or researchers in developing countries. 

Sample III: Research issues concerning fresh water in Alexandria city, Egypt.021 

A considerable effort has been recently made by one of our colleagues in the 
Department of Environmental Studies, Institute of Graduate Studies and Research, University 
of Alexandria, to collect all researches conducted on environmental issues in Alexandria 
during the last 20 years (1973-1992). In the area of fresh water, Dr. Salem recorded 15 

researches (Table 3), with 11 conducted in the latest 9 years and only 4 were in the earlier 
I1 years. Again, it shows the growing awareness in the circle of researchers of the 
deteriorating state of water management in the city of Alexandria. Main areas of interest 
were water quality and technologies to improve it (80%), the rest (3 papers) were on health 

and sanitation. 
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Eleven years ago the situation of all types of wastewater discharge in Alexandria 
(Table 4) was described in a review paper as being serious with adverse impacts on all 
components of the ecosystem!") It was recommended that the state laws must be applied 
firmly, and these need considerable amendment. Another comprehensive analysis of sources 
of industrial pollution has been undertaken for the Alexandria region, which is the prime 
industrial center of Egypt. Discharges of industrial effluent find their way into irrigation and 
drinking water, with obvious harmful effects. The impacts of industrial wastewater are 
combined with those from pesticides and other agrochemicals. The problems of industrial 
wastewater discharges are aggravated by the fact that there is often little or no pretreatment 
before release, and release is often either direct to a receiving water body (river or other 
water course) or to a sewage system ill-equipped to cope with the treatment of polluted 
wastewater before release into the river or the Mediterranean. This problem is especially 
severe around Alexandria (Table 5). Impacts on fisheries are a major cause for concern. 
Sanitation is also an important impact. It was stated that the heavy metal and volatile 
chemical content of Alexandria city water system is now so high that people are at a high 
risk. (4' 

0 In a recent study, concentrations of heavy metals in bacteria, algae and suspended 
matter in the water of lake Maryut, Alexandria, were determined, and were found to be 
very high (Tables 6, 7).(14' Characteristics of fresh water in canals southeast of Alexandria 
are shown in Table 8, and bacterial counts of urine samples collected from boys and girls in 
close contact with such water are shown in Table 9. Indications of the communities 
inhabiting this area being at high risk are obvious, and such vulnerable communities receive 
very little attention from local authorities.("' 

3. SELECTED EXAMPLES OF WASTEWATER REUSE PROJECTS IN THE 
REGION 

BAHRAIN(te> 

The Tubli water reuse project, planned to supply 50% of the water required for 
irrigation in Bahrain. 

KUWAIT([" 

Seven million m'/year of reclaimed water is utilized from Ardiyah treatment works. It 
is also planned that by the year 2010, 125 million M3/ year of treated effluents will be 
available. 
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UNITED ARAB EMIRATES (U.A.E.) 

a) Abu Dhabi(") 

An extensive scheme of using treated effluents in watering parks and other 
landscaping projects has been planned. Reclaimed wastewater is also used for irrigation and 
estimated to amount to 70 million m3/year. The wastewater distribution system in the city is 
designed to avoid cross-connection with the potable water network. 

b) Alain(") 

The population of this growing city was 150,000 in 1984 and is expected to reach 
250,000 by the year 2000. The city has sewage treatment plant which produces treated 
effluent suitable for selected irrigation purposes. 

c) Dubai") 

A new sewage treatment plant with a capacity of 200,000 m;/day is under 
construction. 

EGYPT('(') 

Since 1911 the sewage effluent of Cairo has been continuously used to irrigate El- 
Gabal El-Asfar citrus farm, after primary sedimentation in exposed basins. Also in Abo 
Rawash farm where sewage water from El-Giza city is used to irrigate sandy soil. 

4. URBANIZATION 

Research on social behavior and human attitudes towards water in the urban 
environments in North Africa and the Middle East, seems to be very scarce. Hardly there is 
any significant research done on community participation in environmental problems related 
to water in large or small cities. This could be attributed to the prevailing view that water 
management and projects are nothing but mere technical and engineering work. 

The lack of community participation led to a severe deficiency in communication 
between officials and the public, with each party acting individually without taking into 
consideration the other party. This state can be seen clearly in the ways the two approaches 
to urbanization are conducted. The first approach is the establishment of new towns and 
cities, sponsored by the government to reduce overcrowding and economic concentration, as 
well as developing new urban centers to encourage the development and reclamation of the 
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desert regions (e.g. Sadat, new Burg El-Arab, new Amria cities, etc. in Egypt). Despite the 
fact that the public suffers badly from the environmental problems caused by overcrowding 
and economic concentration in major urban areas, they refuse to move to live in these newly 
developed towns. It was suggested that this lack of public interest in these towns could be 
attributed to a number of factors; the most important of which is the total absence of public 
participation in designing the policy. Also, the officials in developing these towns did not 
give enough attention to water management. This can be seen in selecting new towns 
locations without investigating the existence, availability, quality, and cost of groundwater. 
This meant that even in the cases where groundwater was found, it was of bad quality to be 
used as drinking water. The officials were forced, consequently, to obtain costly water from 
the nearest clean water sources. (21) 

The absence of communication between government officials and the public appears 
clearly in the other way of urbanization; that is uncontrolled expansion. This form of 
urbanization takes place on the peripheral areas of major cities. In this case, the public acts 
without taking into consideration the possible official response to its actions. Buildings of all 
types, houses, shops and even factories, have been built without any governmental license or 
permissions and in most cases on agricultural land which could serve as areas for urban 
agriculture. This has led to the creation of squatter areas that lack almost all infrastructure or 
services. But people know, from experience, that the government will be forced, when the 
problems of these areas will be paramount, to provide infrastructure and services. Even then, 
the required infrastructure, i.e. electricity, water supply and sewage, are provided in a very 
bad fashion because of the unplanned and scattered buildings in these areas. 

It could be argued, therefore, that in both approaches to urbanization in the region, 
neither public participation nor communication between the government officials and the 
community existed or was even encouraged. 

A paramount example of lack of community participation is the "Comprehensive 
planning ... Alexandria 2005". In 1981 it was agreed, after consultation between Alexandria 
Governorate and the University of Alexandria, to a large-scale project for comprehensive 
planning of Alexandria. The project was initiated to provide for the needs of Alexandrians 
and to control urban expansion. A team of some 50 university staff members, 31 professors 
and 19 lecturers, was selected to carry out the task, of which 23 members were from the 
faculty of Engineering. No experts in social behavior and attitudes were selected to join the 
planning team. The whole work took no more than 19 months to be completed .(221 Despite 
the fact that any planning work is conducted for the people, no form of consultation with 
target communities was carried out in devising this plan. Instead, the planning team's work 
was entirely based upon published data and reports. By November 1983, a whole set of five 
reports (2500 pages) were presented to the governor of Alexandria, and since then the plan 
has never been realized. Instead, certain peripheral areas (originally agricultural land or an 
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open space of wildlife) became badly urbanized and overcrowded with very poor 
infrastructure and water management. This mobilization activity was completely based on 
public liking and disliking without any governmental control. Changes in population size in 
Alexandria districts between 1976 and 1986 show such trend (Table 10).(") 

5. THE PROBLEM SIZE, ANALYSIS AND AVAILABLE FUNDS: 
CASE STUDY - EGYPT 

In the 1970's, Egypt's environmental problems stemming from industry were 
becoming significant, in particular the discharge of industrial wastewater into surface waters 
and the associated impacts on the aquatic environment and sanitation. There was little attempt 
in research in the 1970's to distinguish industrial pollution from other sources such as 
agriculture drainage and raw sewage. There are more than 200 industrial plants discharging 
effluents directly or indirectly into the Nile between Aswan and the Mediterranean. It is 
certain that industrial pollution has developed into a much more serious problem in the past 
20 years. 14' 

As a part of the 5 year plan, the Egyptian Environmental Affairs Agency (EEAA) has 
prepared an environmental plan for Egypt (1987-1992). Industrial pollution control by 
targeting factories for rehabilitation of technology was a very major component in financial 
terms (LE 500 million) of the whole plan."" This component of protecting the Nile and 
other water ways from hazardous industrial waste was funded by the government of Egypt, 
as well as substantial contributions from international donors. In addition, government 
ministries have their own programmes for combating environmental pollution. For example, 
the ministry of industry's programme for industrial pollution abatement consists of the 
following components: 

o Mandatory environmental pollution control for all new industrial projects. 
o Environmental protection in existing industries. 
o Technical support to the Egyptian Environmental Affairs Agency (EEAA). 
o Development of research and monitoring facilities. 

The approach of the industrial sector pollution control project, financed by USAID 
and implemented by the General Organization For Industry (GOFI), was to single out 
specific industrial plants which are key contributors of pollution. The project aimed at: 

o Surveying industries to locate and define industrial pollution abatement needs. 
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o Implementation of programmes at identified sites to reduce adverse environmental 
effects of industrial discharges and emissions, in particular to mitigate the pollution 
problems of the most heavily polluting plants. 

Of all the plants in the survey, 13 were selected (there are at least 200 industrial 
plants in Egypt) for analysis of technological approaches to reducing pollution and improving 
productivity. These analyses were carried out by project teams, one for each plant, 
comprising US engineers, GOFI counterpart staff, US technical specialists as required, and 
Egyptian support staff (mostly from universities) contracted to GOFI; each plant was 
analyzed for a period of 6 to 12 weeks. Of these projects, there were insufficient funds to 
implement all the projects at all the 13 plants, and so a selection of subprojects at 6 plants 
were implemented, representing priority actions. Table 12 shows some of the projects 
targeted for implementation. 

The industrial pollution programme for the Nile, executed by GOFI, has likewise 
identified 32 industrial sites draining into the Nile, and executed 17 subprojects. There have 
been a number of additional initiatives also targeting specific plants, funded by a variety of 
donor agencies and the Egyptian government. However, in comparison to the total number of 
plants that need tackling for their pollution control, the number of projects that have been 
implemented remains very small (less than 10%). 

6. APPRAISAL OF RESEARCH CAPACITY 

a) Directories and information systems 

One wonders about the differences and contradictions in the various sources from 
which information on national or regional research capacity (experts, institutions, facilities, 
specialists, etc.) could be obtained, addressing one problem area. It seems that such issue is 
usually a big problem, and accurate data are so hard to find. Several agencies (governmental, 
national, and international) have spent considerable funds, energy, and time, with diversified 
approaches to collect exact data on a certain topic in any of the countries in the region. The 
result has been usually unsatisfactory. The World Health Organization (WHO) issued the 
CEHANET document No. 8, 1991 of the Center for Environmental Health Activities 
Information Network, as the directory for environmental health professionals and institutions 
in the Eastern Mediterranean region."" In the field of water, this document listed for Egypt 
51 names with abstracted resume (19 pages), and only 5 institutions. One might think that the 
51 professionals work at these 5 institutions, but this is not the case. They were affiliated to 
23 institutions, surprisingly with 10 professionals at 6 institutions in Saudi, Kuwait, and Abu 
Dhabi (Table 11). The selection of professionals or institutions working on various water 
issues in this document is most likely based on a biased judgement and on no valid criteria or 
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justification. However, table 11 was constructed using the data in the CEHANET document. 
Examining this table, one can easily show the uneven geographical distribution of these 
professionals and institutions over Egypt. Of the 17 institutions in Egypt 11 are in Cairo, 4 
in Alexandria, 1 in Fayoum, and 1 in Beheira. One cannot account for listing Egyptians 
working in other countries as members of the working force in Egypt, yet there are many 
other Egyptian professionals who work in Egypt and were not included in the directory. 

Of interest is the age distribution of such selected professionals, where 32 are older 
and only 19 are younger than 51 years; since 60 is the usual retirement age in Egypt, it 
seems that the directory refers mainly at those who would be in few years not in charge of 
any sort of water management and hardly can contribute to future policy planning. This layer 
of employees had witnessed a certain period of economic changes in the history of water 
management in Egypt, this period represented a period of nationalization, diminishing private 
enterprise, and abrupt unplanned policies of development. At present and in the future, Egypt 
needs a new look to economic development, and a younger generation of scientists to 
conceptualize new approaches to reach appropriate solutions for an aching present national 
economy. 

A promising change indicating a better stand for women, as water research 
professionals, is seen in that of the 19 of the younger group <51 years, 6 are women, while 
only 4 women are listed among the 32 of the older group >51 years. The role of women is 
certainly of great importance in water management, particularly those elements related to 
socioeconomics. 

One negative aspect in the directory is the confusion resulting from professionals 
specialities and functions of their institutions. There are no clear definition of responsibilities 
or job -descriptions for personnel and institutions, with repetition and overlap in all activities. 
So, the question of who is really doing research on planning, managing, controlling, etc. 
water resources in Egypt still needs, an answer. 

The directory also missed several institutions working on various water issues, e.g. 
the biggest water scientific center in Egypt, namely the Water Research Center (WRC), 
which has 11 water institutions (Fig. 1), and it belongs to the ministry of public works and 
water resources. 

This sort of published information could impair the assessment and evaluation of the 
research capacity of a nation on a_particular subject. Inaccurate data provision is usually one 
of the main reasons of wrong decisions taken by policy makers in developing countries. In 
addition, international funding agencies are continuously put in a puzzling situation, when 
presented with such confusing information, and usually they take the blame! Proper 
statistical designs and procedures are of vital importance in this sort of data base and 
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information systems. Sources of exact accurate data should primarily by identified and tested. 
Data collection and processing should be carried out using a well defined model which could 
be verified. Such phases of establishing a proper information system should be ensured 
before any retrieval or dissemination of information takes place. 

b) The GEMS/Water Network in the Eastern Mediterranean Region 

The Global Environment Monitoring System (GEMS) is a collective effort to monitor 
the world environment in order to protect human health and preserve essential natural 
resources. The GEMS/Water is a part of the scheme and it is for global water monitoring; it 
was established in 1976 jointly by WHO, UNESCO, WMO and UNEP. 

The objectives are: 

o collaborate with countries in the establishment of new water monitoring systems and 
the strengthening of existing ones; 

o improve the validity and comparability of water quality data within and between 
countries; and 

o assess the incidence and long-term trends of water pollution by selected persistent and 
hazardous substances. 

The global water quality monitoring project is based on the active participation of 
countries that routinely monitor the quality of their water resources at selected locations and 
which provide the data for global synthesis and dissemination. 

The Canadian Centre for Inland Waters serves as the global data center for water 
quality. Centres for quality assurance are in Japan and the United States (water quality). 

The GEMS/Water Network in the Eastern Mediterranean Region has been introduced 
in the region through a training course at EMRO, Alexandria, in September 1979, followed 
by a series of consultation visits to discuss the water quality monitoring situation in each 
country interested in participating in the global programme. The distribution of the stations 
over the region, with population density, area, and population size of each participating 
country is shown in Table 12. By 1990, water quality data have been received from only 7 
countries of the participating 11; the latest global intercalibration exercise showed that 70% 
of the participating laboratories met the projects accuracy targets.11'' 

All data from the global network are handled at the Canadian Centre for Inland 
Waters where all original country programme documentation, Country Fact Sheets and 
Station Forms, as well as completed Data Forms, are processed by the Global Data Center. 
The data are edited visually and by computer, thus eliminating obvious errors and identifying 

279 



Urban Water Manaeement: North Africa and the Middle East Mostafa Hassan Mostafa and Shacker Helmi 

anomalies that are referred back to the originating laboratory. Non-standard data summaries 
can be produced by the Global Data Center upon request. The latest GEMS/Water Data 
summary was issued in 1987 for the period 1982-84. 

The GEMS/WATER programme has succeeded to regionally interconnect water 
quality monitoring stations, intercalibrate, verify analytical procedures, and with its data bank 
system it is possible to monitor short- and long-term patterns of change both locally and 
regionally. However, it seems that mechanisms of data dissemination, as well as connection 
between the GEMS/WATER terminals and other local water quality monitoring, control and 
management institutions are weak or nonexistent. Also, there is no justification for the 
pattern of the distribution of the monitoring stations over the East Mediterranean region. The 
criteria for such distribution are not clear, the 25.4% of all stations being established in Iran 
needs an explanation, as the criteria shown in Table 12 for the 11 participating countries do 
not account for this distribution in relative terms. Another feature of the GEMS/WATER 
programme is that it is poorly publicized, particularly among relevant water organizations, 
institutions, and university departments. This disconnection becomes evident as the Egyptian 
Environmental Affairs Agency (EEAA) for example, independently and recently distributed 
all over Egypt application forms and questionnaires calling for relevant institutions to join a 
national network for environmental monitoring, including all kinds of water resources. No 
one in the first Cairo meeting in the process of establishing this national network mentioned a 
word on the GEMS/WATER NETWORK or its function! The national utilization of such 
international networks by involved organizations or institutions requires thorough evaluation 
and assessment. 

C) The need for creating the concept of Proper Water Management - the enhancement 
of water management research capacity. 

Several research institutions in the region are generally qualified to conduct and carry 
out most of the work needed in the field of water resources, with its interacting components. 
Moreover, growing concerns either about the obviously deteriorating environment or about 
the continuous depletion of water resources in the region initiated a significant change in the 
vision and policy making of the respective governments. There is now an enthusiastic 
movement towards environmental protection and natural resources conservation 
accompanying the sustainable development of the region. Most research institutions are 
seeking ways to build their required research capacity to keep pace with the rapidly changing 
life style and its associated modern technologies. 

Examining the present situation of researches on water management in the region, it 
seems that multidisciplinary type of research is still far from being understood or digested by 
many researchers. The prevailing case of fragmented research on components of water 
resources management hindered the expected progress in formulating recipes to tackle the 
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problems that have originated from disequilibria between available water resources on one 
hand and population increase, food production, industrialization, and safe water to drink on 
the other hand. The difficulty in comprehending the term "sustainable development" comes 
mainly from the unidisciplinary way of thinking, and the uncoordinated efforts by researchers 
to address one multidisciplinary problem with complex interactions. The remedy for this is 
simply to introduce of the multidisciplinary type of research and to encourage team work, 
with an adequate sharing of all relevant parties. There is a real need for specially tailored 
training programmes for researchers who are interested in developing their careers to become 
environmentally-oriented multidisciplinary water managers. These training programmes are 
expected to cover the following topics. 

o Management, preparation and review of environmental assessments related to water 
resources. 

o Health, social, economic, ecological risk assessments. 
o Baseline studies on monitoring water: its resources, pollution, supply and demand for 

various usages. 
o Environmental audits for industry, agriculture, and local government with respect to 

water issues. 
o Science and technology for optimizing the economic value of water, both in urban and 

rural environments. 
o Resources and water/land use planning, conservation, productivity, and wastewater 

control and management (options of reuse, recycle, and treatment to meet quality 
grades for various use purposes), and disposal. 

o Legal, administrative and policy advice on water management and assessment. 
o Information systems and services. 
o Integration of environmental factors, water resources, developmental plans, social 

needs, and community participation into corporate decision making. 
o Methods and criteria for the formulation and establishment of networks of authorized 

management committees which have full control on national and local water 
resources, with efficient communication systems. 

o Methodologies for enhancing public awareness of the real value of water and sanitary 
considerations, aiming at educating people and changing their behavior and attitudes 
for a better water utilization. 

These training programmes are supposed to go concurrently with raising research 
capacity by the provision of well-equipped laboratories and the required facilities for field- 
work research allowing close contact with various aspects of water management and end- 
users. 

Of great importance to a nation, when addressing the promotion of water 
management, is to enumerate and record expertise in all relevant water issues; to assess their 
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research capacity and to determine factors affecting their performance; and to evaluate the 
level of communication and coordination among researchers. This is needed for determining 
the baseline of its existing research capacity. Egypt, for example, has very recently, via the 
EEAA, started recording and reviewing its research capacity in many fields including water, 
but unfortunately concentrated on the area of environmental monitoring. 

7. THE URB PROGRAM IN RELATION TO EXISTING REGIONAL RESEARCH 
RECORD AND CAPACITY 

a) Research on ways to reduce urban poor's vulnerability to environmental degradation 
is so weak in the region. All social and economic strategies devised by governments in the 
region lacked any sort of prior researches on the sociology and liking and disliking of 
people. Governmental strategies for mobilization of vulnerable communities to local councils 
housing or to new towns were merely based on engineering and techno-economic 
foundations. Community participation in such projects was nil; the response was then 
negative and no desirable structural or behavioral changes took place. 

b) Sustainable policies could not be adopted in the region because of the unsettled 
political state, poorly planned and ambitious developmental projects, abrupt changes in policy 
making primarily due to lack of prior comprehensive studies and poor information systems 
on which decision making depends, weak political constituencies, gaps and barriers between 
governments and public, undefined responsibilities and authority resulting in confusion and 
contradictions, and the case of who finances is disconnected with who plans with who 
controls with who executes with who benefits. 

C) There is hardly any research done on resource management in relation to human 
activities which impact on the sustainability of urban environments, and one can easily 
suggest reasons for that. Major human activities in such circumstances are of the 
industrialization nature, with most of it governmentally planned and controlled, very little can 
be done by researchers or people. The relative absence of private sectors and strong political 
constituencies reduces the chance of people demanding a better quality of life. 

d) Research on raising environmental awareness, organizing and developing skills of the 
more vulnerable communities or communities as a whole for improved environmental 
management is, in the region, in its infancy by optimistic measures. 

e) Research centers which can address social changes and mix behavioral characteristics 
and attitudes with the dynamic scientific and technological style of life are hardly existing in 

the region. This is mainly due to poor and limited foundations of social sciences and largely 
to the influential overwhelming control of the religious leadership over people's sociology. 
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Such religious power has not been utilized yet or negotiated to contribute to a constructive 
dialogue for the promotion of desirable structural and behavioral changes. 

Specifically in the case of water: 

0 Research capacity in the techno-economic aspects of water resources, such as 
detection, evaluation, availability, monitoring, treatment, engineering, and to a lesser extent 
cost assessment, is considerably good in the region. There are several institutions which have 
high standards of expertise and facilities regarding these areas of research, e.g. the Water 
Research Center (WRC) in Egypt. However, integrated approaches for proper coordinated 
water management, with emphasis on socioeconomic elements, and optimizing the economic 
value of water received very little attention from researchers. 

g) It is usually rare to meet a situation where adequate research has been done on 
available water resources and potential needs prior to any developmental project is executed 
in most of the countries of the region, e.g. the story of wheat production in Saudi Arabia, 
expanding urbanization in Egypt, rapid industrialization in Lebanon, Tunisia, Syria, Turkey, 
and Egypt. 

h) The trend of using groundwater is historically common in the region, particularly in 
rural areas, but research on its conservation, sustainability and protection from contamination 
is still weak. Very scarce research has been done on groundwater utilization in urban 
environments in the region, an example is the city of Mersa Matruh in the northern western 
coast of Egypt. 

D Weakness is evident in the region with respect to researches addressing sound 
management techniques, water harvesting, reuse and recycling (except in Israel), 
consumption attitudes and behavior, and water demand and control in relation to pricing. 

8. FUTURE RESEARCH OPPORTUNITIES 

8.1. Title: Urban development and research: water management in Egypt 

Research problem: 

In the third world, the preoccupation with urban problems are very different from 
those of the developed world. Large sections of the population demand more, rather than 
less, planning actions by state agencies. There are appeals to governments to intervene to 
stop the deterioration of the urban environment, caused by overpopulation and 
overconcentration of economic activities. 
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In the case of Egypt, urban areas suffer from acute problems such as a lack of 
planned infrastructure and services, informal housing, slums and shanty towns, traffic 
congestion, etc.. These problems prevail mainly because almost all of the country's 
population (96%) live on the Nile strip and its Delta (4% of Egypt's area). Such conditions 
have been emphasized further by the overconcentration of industrial activities in Greater 
Cairo, Alexandria and the Delta regions. This situation presses the government to study the 
conditions prevailing in the Egyptian cities and to formulate urban plans for them. 

Unfortunately, most of the urban plans prepared were very narrow and shallow, and 
did not provide any form of real guidelines for local authorities in meeting existing needs nor 
preparing for future ones. For example, the plan prepared for Alexandria during the early 
1980s " Comprehensive Planning..... Alexandria 2005". Despite the fact that the plan was 
conducted to examine current and future water consumption and supplies, the plan did not 
involve any form of investigations on water consumption practices nor water supply 
problems. No attempt was made to make optimum use of available water resources so as to 
achieve the correct balance between conservation and depletion, between use and misuse. 
Instead, the study was rather technical; concentrating upon water pumping stations capacities 
and water consumption per capita (for the year 1982/83). Then, this per capita water 
consumption (for 1982183) was multiplied by the expected number of residents of Alexandria 
to derive water consumption by the year 2005.1"-' 

The Egyptian government, meanwhile, has adopted a new towns policy aiming mainly 
to reduce overconcentration of population and industries in traditional urban areas and 
providing better opportunities and environment for local and foreign investors. These planned 
new towns have, so far, manifested the contrasts and contradictions of third-world cities most 
markedly. It is difficult to find a single example where planning has succeeded in meeting its 
stated goals and objectives. 

Because all the new towns in Egypt are situated in the desert, water availability 
represents a crucial factor in their development. This means that any misjudgment in relation 
to water availability can lead to bottlenecks in the development of any town, requiring large 
and expensive water supply projects to provide water from the nearest possible alternative 
source. Therefore, the availability of reliable water sources should be considered very 
carefully when proposing a site for a new town development. 

In general, the locations of the new towns were found to be selected and then the 
nearest sources of water supply were determined. For instance, in the Tenth of Ramadan 
after the site of the town was selected and the preparation of the master plan was conducted, 
the planning consultancy group seemed, suspiciously, unaware of the quality of the 
groundwater in the area as they argued in the draft master plan that: 
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" Various water sources have been considered for the new town. The 
recommended solution is to base the supply of water from the Ismailia canal. 
Further investigation may show that groundwater of acceptable quality is 
available in the vicinity of the canal or further away. If such water is 
encountered it would be a valuable water source in addition to the Ismailia 
canal and could possibly be enough for the supply during the first stage 
development. "(28) 

Similarly, in the Sixth of October, the New Community Development Authority has, 
as a temporary measure, used groundwater obtained from 8 wells some 17 km away from the 
town, to provide water for domestic, industrial and irrigation purposes. This water, however, 
was of unacceptable quality so that the NCDA employees, who used to commute daily would 
bring their daily needs of water from Cairo. This continued until the end of June 1989, when 
a permanent supply of water from the Nile was secured through a 30-km water pipeline. (21) 

If such development in traditional urban areas as well as new towns are taken as an 
indication of the failure of planning for urban areas requirements, it can be argued that 
almost all the efforts and resources allocated to planning practices and implementation were 
misused. It can be argued, therefore, that there is an urgent need to conduct serious, 
multidisciplinary study in the area of water management that can make optimum use of 
available water resources between competing users (residential, industrial and agricultural) 
with the minimum costs and environmental degradation. 

End-users (potential beneficiaries): 

Lack or absence of proper and efficient planning in the field of water management 
means misuse of water resources as well as funds and efforts. The various users of water in 
urban areas ( residential, industrial and agricultural) and services compete for the use of 
available water resources. This means that water problems or shortages can have serious 
impact on the inhabitants as well as on various economic activities in urban areas. Therefore, 
assisting water authorities in making optimum use of available water resources between 
competing users, with the minimum costs and environmental degradation is a national goal 
where all would benefit in the present and future generations. 

Objectives: 

a) defining the trends and practices of water consumption in various uses (domestic, 
industrial and agricultural), with emphasis on community participation in policy making and 
implementation plans; 

b) defining various areas of water misuse and possibilities of conservation; 
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c) defining the problems confronting water supply in different parts of Alexandria, 
particularly areas of strong urban expansion potentials; 

d) estimating future water consumption and supply capacities; and 

e) conducting cost-benefit studies for existing and future water supply systems. 

Possible recipients: 

o Department of Environmental Studies, Institute of Graduate Studies and Research, 
University of Alexandria. 

o Water Research Center, Cairo. 
o National Urban Water Corporation, P.O.Box 310 Khartoum, Sudan, Tel. 81340, 

Telex. 22230. 
o Al Fateh University, P.O. Box 13589, Tripoli, Libya. 

8.2. Title: Community participation in water management 

Research problem: 

A constructive and sustained dialogue between government and public concerning 
developmental plans and strategies in general and urban environments in particular seems 
until now difficult to establish in most developing countries. This is largely due to: 1) lack of 
public participation and weak inefficient political constituencies; 2) poor public -and 
sometimes government officials'- awareness of urban-based environmental problems, their 
causes, interactions, impacts, and especially the importance of the time dimension for short- 
or long-term courses of change; 3) ignoring the need for a detailed comprehensive 
socioeconomic analysis results in abrupt decisions and discontinuity of programmes aiming at 
overall goals; 4) nongovernmental organizations -but strongly influential e.g. religious 
groups- which address social and behavioral issues and have a great influence on large 
sectors of the public are not adequately and appropriately utilized for beneficial dialogues 
required in all phases of development, but instead sometimes represent a barrier between the 
public and the government; 5) education does not play its expected role in building a socially 
healthy community, where individuals recognize their identified responsibilities and work 
together in harmony with a group-belonging feeling; 6) failure to distinguish and identify at 
all levels, from individual to nation, direct and indirect interests so that the society 
misunderstands terms of mutualism, commensalism, and altruism; 7) low rate of literacy 
increases the probability of obstructed communication between the government and the 
public. 
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Any wise approach to developmental plans and strategies should consider a national 
state as not only a kind of ecological unit subject to the rules of ecology, but also an 
environmental unit with a dependent population of people with a common cultural heritage 
composed of language, ethnicity, customs, traditions, and life style. Hence, participation of 
the public via various means into policy making and consequent required changes is a must. 

Areas in water management where communities could participate: 

a) Water carries almost 80% of all diseases throughout the world.(29) It is estimated that 
many infections are caused by water-related diseases. Schistosomiasis comes at the top and 
affects as many as 300 million people in developing countrieP ). A study in Egypt of four 
selected areas showed that the incidence of this disease increased in percentage from 10 to 
44, from 7 to 50, from 11 to 64 and from 2 to 75 percent of the population within 3 years of 
the introduction of a new irrigation scheme"'). Man, by just changing the habit of using 
surface freshwater bodies as the site of getting rid of his urine and faeces, can easily put an 
end to much fatal water-related disease. Research on social mechanisms that would create 
awareness among target population groups is of vital importance in keeping water resources 
free of contamination and pollution. Scientists should work with locals and try to introduce 
the concept of nongovernmental organizations for the good of people, and evolve linkages 
between people's influential representatives and developmental plans. Provision of potable 
water and sanitation facilities should take into account social, especially traditional, needs of 
the specific community and its activities. 

b) The public can play a significant role in water conservation both in rural and urban 
environments, but only if people learn about the real value of water and its budget in their 
own country. High consumption of water does not necessarily mean high demand, but is 
instead in many circumstances the result of the careless attitude towards water saving, e.g. 
blind extravagant use, traditional ill-advised usages in households, and poor or no 
maintenance resulting in continuous leaks, etc.. Social scientists could very much help in 
educating and raising the awareness of people about water conservation. Research on the 
methodologies to achieve positive social behavioral changes, emphasizing the role of women, 
would establish a firm link between water authorities (supply) and end-users (demand), where 
high-quality water costs much. 

c) We have gained a new experience, when visiting in 1990 with delegates from the 
Overseas Development Administration (ODA) of the U.K. the fishermen village of about 
15,000 families living around lake Maryut, Alexandria city. The old man who talked on 
behalf of his community said that it would be much appreciated if the English aid money 
went directly to cleansing and rehabilitating the lake rather than to be given to authorities. 
He added that such loan would be paid back from collecting money from fishermen by 
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deducing a certain percentage every time they sell a kilogram of fish. The ODA people were 
surprised as how this suggestion could be put for implementation! 

Such readiness of community participation should be encouraged and there should be 
some form of contracting between funding agencies, Egyptian government, and locals 
ensuring the partnership of end-users in all phases of development projects. 

End-users (potential beneficiaries): 

o Locals who make their earnings from clean productive water bodies, e.g. fishermen. 
o Households and potable water supply authorities, where costs of high quality water 

should go down via both controlled consumption and supply. 
o Communities at high risk of infectious water-related diseases. 

Possible recipients: 

o Department of Environmental Studies, Institute of Graduate Studies and Research, 
Alexandria University, Alexandria, Egypt. 

o Institute of Public Health, Alexandria University, Alexandria, Egypt. 
o National Organization for Potable Water and Sanitation Drainage, Cairo, Egypt. 
o Department of Sociology, Faculty of Literature, Alexandria University, Alexandria, 

Egypt. 
o School of Hygiene and Environment Studies, P.O. Box 205, Khartoum, SUDAN. 
o National Urban Water Cooperation, P.O. Box 310, Khartoum, SUDAN. 
o Ministry of Health, P.O. Box 101, WAD MADANI, SUDAN. 
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APPENDIX II 

Table 1 - Research Issues concerning water (Sample 1). 
Based on (CAB abstract 1984-1991) 

Constructed from data in the British Library On Line Search Centre Science 
Reference and Information Service (AB 1993). 

No. of researches 

(1984- (1990- Total No. 
Research Issues 

1989) 1991) (1984-1991) 

6 years 2 years 8 years 

no. % 

Irrigation and Agriculture 5 8 13 27.7 

Water Management and Irrigation 4 1 5 10.6 

Politics 3 3 6 12.8 

Policies 4 1 5 10.6 

Waste Water Reuse 3 2 5 10.6 

Management - 1 1 2.1 

Health 2 2 4 8.5 

Water Resources - 2 2 43 

Legislation 1 - 1 2.1 

Sociology 3 - 3 6.4 

Technologies 1 1 2 4.3 

Total 26 21 47 100.0 
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APPENDIX III 

Table 2a - Research Issues in Egypt concerning water (sample 2) 

published in the Regional Information Network for 
Environmental Health 1989. 

No. of Researches Total No. 
Research Issues 

(1977-1989) 

(1977- (1984- (1987- 13 years 
1983) 1986) 1989) 

7 years 3 years 3 years no. % 

Management 3 10 3 16 41.0 
-Urban 3 7 2 12 30.8 
Water Supply &/or sanitation 2 6 1 9 23.0 
Sewage or waste water 1 1 1 3 7.8 

-Rural - 3 1 4 10.2 
Water Supply &/or sanitation - 3 - 3 7.7 
Environmental - - 1 1 2.6 

Water Resources - 2 3 5 12.8 
Surface Water - - 2 2 5.1 
Ground Water - 2 1 3 7.7 

Water Quality - 2 3 5 12.8 
Monitoring - 2 - 2 5.1 
Pollution - - 3 3 7.7 

Technology 4 2 4 10 25.6 
Water Treatment 2 - - 2 5.1 
Drilling 1 - - 1 2.6 
Flood control - - 1 1 2.6 
Waste Water Treatment 1 2 3 6 153 

Health 2 - - 2 5.2 
Environmental 1 - - 1 2.6 
Diseases 1 - - 1 2.6 

Legislation - - 1 1 2.6 

Total 9 16 14 39 100.0 
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APPENDIX IV 

Table 2b - Research Issues in Saudi Arabia concerning water (sample 2) 
published in the Regional Information Network for 
Environmental Health 1989. 

Constructed from data in the CEHANET (1989) Environmental Bibliography (first 
edition) Regional Information Network for Environmental Health. 

No. of Researches Total No. 

(1977-1989) 

Research Issues (1977- (1984- (1987- 13 years 

1983) 1986) 1989) no. % 

7 years 3 years 3 years 

Management 4 - 1 5 22.7 

Water Supply 2 - - 2 9.1 

Water Conservation - - 1 1 4.5 

Irrigation 2 - - 2 9.1 

Water quality 3 1 4 18.2 

Pollution - 1 1 2 9.1 

Monitoring - 2 - 2 9.1 

Technology 6 3 4 13 59.1 

Water treatment - - 1 1 4.5 

Waste water treatment - - 2 2 9.1 

Waste Water reuse 2 2 - 4 18.2 

Desalination 4 1 1 6 273 

Total 10 6 6 22 100 
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APPENDIX V 

Table 3 - Research Issues concerning fresh water in Alexandria 
(Sample 3) searched by Prof. S. Salem. 

Constructed from the data in: Salem, S., Data base: Aquatic Ecosystem, Sanitation, 
Alexandria (unpublished). 

Total No. 

No. of researches (1973-1992) 

20 years 

Research Issues 
(1973- (1984- (1987- (1990- 

1983) 1986) 1989) 1992) 
No. % 

11 3 years 3 years 3 years 

years 

Management 2 13.3 

Sanitation - - - 2 2 13.3 

Technology 6 40.0 

Water tanks - - 1 - 1 6.7 

Water treatment 1 - - - 1 6.7 

Waste water treatment 2 - - 2 4 26.6 

Water Quality 6 40.0 

Monitoring - 1 1 2 13.3 

Pollution 1 1 2 - 4 26.7 

Health - 1 - - 1 6.7 

Total 4 2 4 5 15 100 
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APPENDIX VI 

Table 4 - Estimated Quantity and Quality of Waste Water in Alexandria 

Source: Mitwally, H. cited in Stuckey, D. and Hamza, A. (1982). Management of 
Industrial Waste Water in Developing Nations, Pergamon Press, Oxford. 

(a) Mixed with industrial wastes from Kafr El-Dawar Complex. 

Parameters 

Kait Bay 

Outfall 

El Mex Pumping 

Station 

El Tabia 

Pumping 

Station Total 

I 1. Total discharge mm3/d 0Z-03 6.5-7.5 1.5-2A 8.2-9 

2. Average discharge 0.25-0.05 7 1.75 9.0 
small outfalts - 

3. BOD mg/l 400 30(being 1000 
oxidized in lake 

Maryut) 
120 210 1750 2080 

4. Organic Load Tons/d 

5. Nature of waste Domestic" Agricultural** Agric & 
Industrial** Industrial 

Domestic 

116. Agricultural drainage mm3/d - 6.7 1.5 81 

7. BOD mg/t - 30 (oxidized in 960 (a) 
lake Maryut) 

8. Organic load tons/d - 201 1440 1641 

III 9. Domestic waste mm3/d 0.20-(0.05) 0.10 - 035 
from small 

outfall 

10. BOD mgA 350 30 (Effect of - - 
lake Maryut) 

11. Organic load tons/d 88 3.0 - 91 

IV 11 Industrial waste mm3/d 0.05 polluted 0.2 polluted f 025 OS pol.* 
0.75 cooling polluted 0.75 cool. 

13. BOD mg4 640 30 (Effect of I2S0 
lake MarjW) 

14. Organic load tons/d 32 6.0 310 348 
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APPENDIX VII 

Table 5 - Liquid Effluents from Industry in the Alexandria 
Metropolitan Area. 

S Sea outfall; L Lake outfall; D Drainage Canal; SE Sewerage network 

Industry Discharge Pova 
1 m/ 

d 

BOD COD 

(tons/d) 

SR O & G 

Pulp & paper S 150 143 267 113 3.2 
Paper conversion L,S,D 18 3.7 5.9 6.1 2.1 
Textiles L,S,D 137 353 73.8 62.4 6.2 
Dyes S 14 12.1 27.1 11.4 0.2 
Fertilizers S 30 0.4 0.7 1.2 0.4 
Steel SE 65 1.2 1.9 13 0.9 
Oil & Soap SEC 80 43.5 76.9 53.1 18.4 
Tires SE 13 0.9 1.5 1.2 0.3 
Refineries S,L 230 28.7 66.7 63.4 103 
Chemical (Inorganic) S 85 13.5 15.8 60.1 3.6 
Tanneries S 18 12.9 15.9 28.1 1.8 
Power S 324 12.3 18 22.7 20.3 
Match L 2 0.6 1.1 0.7 0.2 
Electronics D 1 0.2 0.3 0.4 0.1 
Refractories D 0.5 1.1 13 1.9 0.2 
Plastics D 4 0.7 1.4 0.8 0.4 
Bottling SE 12 3.8 5.2 2.1 0.2 
Canning D 6 4.4 6.1 5.8 2.1 
Dairy D 15 0.9 13 0.87 0.3 
Yeast & Starch SE,L 5 3.6 45 3.8 0.1 
Brewery SE 7 13 1.8 0.6 0.2 
Poultry and Slaughter D 4 3.4 5.6 7.9 2.3 
house 
Pharmaceuticals SE 3 13 1.8 03 - 
Gram Processing SE 18 1.7 2.4 1.4 0.3 

Total 1228 3305 47057 456.4 74.1 
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APPENDIX VIII 

Table 6 - Heavy Metals Concentrations in Bacteria and Suspended 
Matter (Hg/g). 

Month Site Conc of heavy metals (,ug/g) 

Fe Ni Zn Cu Pb Cr Co Cd Hg 

1 12333 260 2122.2 570 1955 19.2 2 23 333 
2 
3 2166.7 2980 800 743.4 16.4 34 4.4 47 100 
4 10200 1600 3000 153.3 172.7 613 6.7 99 100 

Oct 5 429.6 485.2 7.4 172.6 1.2 7.6 0.7 11.6 22-2 
1990 6 2900 2243.4 266.7 676.7 0 484 16 36.7 0 

7 1466.7 975 33.4 610 0 80.7 7 29.4 50 
8 1333 0 25.9 34.4 0 7.9 0 6.2 

1 329.1 27.6 1333 272.6 25.9 103 1.1 2-5 43.2 
2 263.7 113 0 247.2 4.03 13.1 0 72 0 

Nov. 3 504.2 0 4.2 317.9 38.7 16.8 0 55 625 
1990 4 1618.2 0 0 5473 24.2 20.7 2.1 14.6 172-7 

5 730.95 15.95 42.9 238.8 10.2 155 8 - 3.4 53.6 
6 4722 1225 0 4183 0 23.4 05 129 833 
7 422.2 18.7 0 423.6 1.2 228 0 1L1 66.7 
8 
9 1429.6 622 111.1 1254.1 02 26.8 0.9 165 

1 236.03 34.6 54.1 108.6 3.04 3.5 0.4 5.2 81.1 
2 500 510.8 88.9 235 21.1 10.7 0.94 14.1 41.7 

Dec. 3 736.7 53 280 177.7 0 6.4 0.2 8.8 10 
1990 4 406.7 923 533 221 3.96 6.4 0.8 8.1 25 

5 - 1423.8 1352 180.95 277.6 10.9 9.1 0.91 8.1 1143 
6 382.2 3293 2133 294.7 0 21.9 1.6 11.2 6.7 
7 617.4 4443 588.4 171.9 7.8 143 1.01 45 0 

1 201.6 7.9 49.2 67.8 8.4 4.6 0.21 25 7.1 
2 3405 205 453 139.8 3.8 11.7 21.4 3.4 3.4 

Jan. 3 664 20 98.7 223.2 171.97 18.9 0.4 355 126 
1991 4 2886.1 381.1 641-7 349.2 33.9 203 1.4 8.7 2583 

5 335.9 98.7 7.7 137.7 15.6 4.9 02 35 962 
6 5175 248.6 2921 106.98 51.4 6.7 1.2 955 23.8 
7 
8 0 .20 71.4 54.05 20.9 0 0.43 55 321 

1 22-7 0 213 140.4 0 2.6 023 0.1 6 
2 198.6 98.9 76.6 655 3.6 1.4 0.04 0 13.8 

Feb. 3 672.6 139.8 1275 208.4 53 0.24 0.12 0 853 
1991 4 392.2 1933 6Z7 338.4 3.1 75 0.04 0.12 117.6 

5 
6 50.1 627 80 126.4 18.4 2.8 0.4 OS 0 
7 573.9 119.6 64.1 101.04 4.8 10.4 OS 0.22 L96 
8 5245 104 28.9 123.6 2.6 62 03 6.9 5.7 
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APPENDIX IX 

Table 7 - Heavy Metals Concentrations in Algae and Suspended 
Matter (Hg/g). 

Month Site Conc. of heavy metals (pg/g) 

Fe Ni Zn Cu Pb Cr Co Cd Hg 

1 7603 0.85 57.1 16.7 3.9 2.9 03 0.41 0.49 
2 
3 2424.4 .30.4 114.6 13.7 221 65 2.6 0.1 15 
4 83865 10.5 2983 63.2 36.2 17.4 1.4 2.4 13.6 

Oct. 5 860.6 79.1 76.2 75.2 83 10.1 0.0 2.98 4.8 
1990 6 853 543 0 1.1 0.4 0.02 0.05 0.21 200 

7 2636.7 1775 0 623.4 236.7 79.7 5.4 51.4 50 
8 63134.7 1733 106.7 316 533 2572 127 18.8 

1 2545 1.03 13.2 10.6 1.1 0.83 0.13 0.28 0.94 
2 9635.6 93 193.8 50.1 24.6 45 0.69 0.74 4.4 

Nov. 3 20629 11.98 30.9 105.98 25.4 26.4 0.95 26 11.6 
1990 4 74633 126.7 200 454.4 826 37.4 0.26 7.8 27.8 

5 795.1 125 34.97 8.7 6.2 13.8 051 13 6.6 
6 279005 35.2 95.9 1121 23.1 193 034 2 1095 
7 1063.1 135.9 11.8 355.7 555.7 47.4 0.0 9.95 412 
8 
9 4101.7 130.7 646.4. 288.98 53.04 29.8 1.4 7.6 

1 980.8 123 r.8203 19.1 20.8 8.6 0.85 0.22 22.6 
2 4110.4 11.9 143.9 34.9 11.97 1.75 026 0.1 21 

Dec. 3 1359 205 803 293 3.5 3.5 0.17 0.44 51 
1990 4 91603 2683 976 351.2 352 30.1 202 2.1 48 

5 325.6 97.9 121.6 75.4 12 213 15 2.8 3.9 
6 730.1 1121 66.7 122.6 1.03 9.04 036 0.11 12.9' 
7 1000.1. 105.1 88.9 885 0.47 15 0.49 OM 35 

1 1057 12.2 98.6 492 4.5 5.9 03 0.99 43 
2 23428 60.8 1155 67.9 72 9.7 1.01 1.8 183 

Jan. 3 96367.8 15.2 150 31.6 37935 9.2 026 0.69 5.4 
1991 4 478705 1083 5703 1695 104.6 20.1 0.63 2.8 264.8 

5 19793 33 86.7 72.8 55 135 0.22 15 1375 
6 1265.95 16.7 138.9 67.7 85 5.8 03 5.4 405 
7 
8 1729.7 20.4 81.8 111.1 113 5.4 0.42 1.9 35.8 

1 35431.9 153 133.99 4201 14.1 9.5 0.21 0.2 326 
2 851.2 2S 29.8 172 9.9 32 0.12 0.15 259 

Feb. 3 237954 245 18.2 39.2 2.7 L9 0.13 0.26 37.6 
1991 4 9589.1 135.6 1533 2393 18.7 16.2 0.6 0.22 286.7 

5 
6 614.4 703 183.8 1033 9.9 127 033 0.1 8.6 
7 340.96 40.2 355 2126 63 7.8 0.84 1.6 242 
8 1168.97 23.6 1733 753 8.1 10.03 0.85 0.68 293 
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APPENDIX X 

Sample 
No. 

Table 8 - Characteristics of water sampled from fresh water canal in 
southern eastern Alexandria city, autumn 1992. 

Bacterial count Physicochemical parameters 

1 

2 

7 

8 

9 

10 

11 

Average 

Total 

aerobic 

viable 

count 

Cell/ml 

Total 

anaerobic 

viable 

count 

Cell/ml 

Total 

coliform 

Cell/ml 

Temp. 

°C 

pH Turbidity 

(NTU) 

Conductivit 

y 

pMHOS/c 
m 

Organic 

matter 

mg/100 ml 

P 

mg/1 

S2' 

mg/1 

8.3x105 5.0x 10' 26 7.30 29 205 93.0 2 4 

6.1x105 2.9x 105 26 7.79 8 819 35.5 6 6 

2.1x105 8.2x 10' 1.0x10° 25 7.41 11 1533 39.6 3 8 

6.2x 105 6.4x10' 1.1x10° 26 6.80 29 140 19.1 6 4 

1.7x 105 4.4x10' 1.4x 10' 25 8.38 41 1978 23.2 35 2 

2.8x10' 1.7x10° 1.Ox 10° 25 8.15 30 585 27.3 9 6 

2.3x105 5.6x 10' 1.6x10` 25 7.26 12 1854 27.3 14 6 

7.2x10° 1.0x108 6.0x10' 24 8.15 18 1748 19.1 31 4 

4.2x 105 1.7x105 8.Ox 10' 26 7.44 70 5750 27.3 43 10 

5.1x105 2.0x 105 4.0x10' 26 8.26 16 22380 47.8 31 8 

4.5x 10' Mx W 1.4x10' 26 7.43 8 25060 56.0 137 6 

3.8x105 1.8x 10' 8.5x 103 25.5 7.67 24.7 5641 37.7 29 5.8 
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APPENDIX XI 

Table 9 - Bacterial count of urine samples collected from boys and 
girls aged 6-12 years and in contact with fresh water in 
canals in southern eastern Alexandria city, autumn 1992. 

Total aerobic Total anaerobic Total coliform 

Sample number viable count viable count Cell/ml 

cell/ml Cell/ml 

Males 

1 7. 6x106 0.0 4.6x106 

2 7. 9x106 1. 8x105 0.0 

3 4. 0x107 2. 2x10 2.6x107 

4 2. 6x108 2. 0x107 0.0 

5 2. 6x108 8. 0x101. 0.0 

6 2. 7x108 2. 4x106 1.7x108 

Male 9. 8x107 7. 4x106 3.3x107 

Average 

Females 

7 1. 7x106 4. 0x104 0.0 

8 5. 8X106 8. 0x104 0.0 

9 5. 6x107 2. 3x107 2.6x107 
10 4. 3x108 8. 0x104 0.0 

11 1. 5x108 1. 2x105 0.0 

12 5. 3x107 4. 2x106 0.0 

Female 1. 2x108 4. 0x106 4.3x106 

average 

Average males and 1. 1x108 6. 0x106. 1.8x107 

females 
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APPENDIX XII 

Table 10 - Changes in the population of Alexandria between 1976-1986 by 
district and relative distribution of housing according to water 
provision. 

* Districts that show a very high rate of population increase and present peripheral outgrowth 
of the city of Alexandria; mainly due to unplanned coummunity mobilization without any 
governmental involvement. 

relative 

Changes in the population of Alexandria between distribution 
District 1976-1986 by district of housing 

according 

1976 1986 changes absolute relative to 
pop. POP. % % water 

provision 
absolute % 

Montazah* 311,941 606,690 2949749 94.5 49.2 98.3 
Ramleh* 445,974 611,887 165,913 37.2 27.7 99.7 
Sidi-Gaber 134,831 159,303 249472 18.2 4.1 98.1 
Bab-Shark 215,830 203,422 -12,408 -5.7 -2.1 99.8 

Moharam 
Bey 336,343 343,012 6,669 2.0 1.1 99.8 

Attareen 75,007 65,376 -9,631 -12.8 -1.6 99.9 

Manshia 44,834 37,589 -7,245 -16.2 -1.2 100.0 

Karmous 212,800 196,280 -16,520 -7.8 -2.8 99.7 
Laban 75,953 64,093 -11,860 -15.6 -2.0 100.0 
Gomrouk 142,714 122,342 -20,372 -14.3 -3.4 98.7 
Mina- 

Elbassal* 228,083 298,667 70,584 30.9 11.8 99.9 
Dekkhila* 45,848 96,545 50,697 110.6 8.5 98.3 
Ameria* 47,063 110,792 63,729 135.4 10.6 89.2 

The port* 484 1,329 845 174.6 0.1 ---- 

Total 2,317,70 2,917,327 599,622 26.9 100.0 
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APPENDIX XIII 

Table 11 - Universities, Institutions and Organizations at which Egyptian 
Water Professionals Work. Based on: Regional Directory of 
Environmental Health Professionals and Institutions, CEHANET 
Document No.8, 1991. 

Constructed from data in CEHANET (1991). Environmental Health Regional Information 
Network. Regional Directory of Environmental Health Professionals and Institutions, first 
edition. Document No.8, WHO, Amman. 

Age classes of Egyptian Water Professionals Total no. 

lame of Universities, Geographical Professionals 

institutions i Organizations Distribution 
31-40 41-50 51-60 61-68 

d 9 d d d ? d 

ational Research Centre Cairo-Egypt 12 23.5 3 2 1 1 4 1 5 7 

ational Organization for Potable 
later and Sanitation Drainage 

Cairo-Egypt 4 7.8 1 1 2 1 3 

NOPYASO) 

inistry of Health 
Cairo-Egypt 3 5.9 2 1 0 3 

he American University of Cairo 
Cairo-Egypt 2 3.8 2 0 2 

rganization for Reconstruction 
nd Development of Egyptian 
illage 

Cairo-Egypt 2 3.8 1 1 0 2 

In-Shams University 
Cairo-Egypt 1 2.0 1 0 1 

airo University 
Cairo-Egypt 1 2.0 1 0 1 

t-Azhar University 
Cairo-Egypt 1 2.0 1 0 1 

gyptian Environmental Affairs 
gency 

Cairo-Egypt 1 2.0 1 0 1 

aneral Organization for 
ndustrialization 

Cairo-Egypt 1 2.0 0 1 

acuity of Veterinary Medicine 
Cairo-Egypt 1 2.0 1 0 1 

in Cairo 29 56.9 3 4 3 j 1 10 2 6 6 23 
(Total) 
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Table 11 (continued) 

Ileme of Universities, Gseprephical Professionals Ape classes of Egyptian Water Total no. 

institutions i Organisations Distribution Professionals 

31-40 41-50 S1-60 61-68 

.. x d d .q* 
dr T d d 

High Institute of Public Health Alex.-Egypt 7 13.6 1 1 1 2 - 2 2 

Alexandria University Alex.-Egypt 1 2.0 1 0 

Alexandria Water General Alex.-Egypt 1 2.0 1 0 

Authority* 
Alex.-Egypt 1 2.0 0 

Ministry of Health 

in Alex. 
(total.) 10 19.6 0 0 1 t t 3 4 2 

Fayoum-Egypt 1 2.0 1 

Fayoum Local Council 
@*heirs- 

&*heirs Water Company Egypt 1 2.0 1 

in Egypt 
3 1 1 5 2 14 2 10 8 3: (total) 41 $0.4 , 

4 7.8 2 1 1 2 
King Saud University Riyadh. 

Saudi Arabia 
Ministry of Municipal and Rural 1 2.0 1 

Affairs 

Kuwait Institute of for Kuwait 2 3.8 2 2 
Scientific Research 

Kuwait 1 2.0 1 
Ministry of Public Health 

Water Resources Devotelpment Kuwait 1 2.0 
Center 

Abu Dhabi 1 2.0 
Water and Electricity Department 

Outside 
Egypt 10 19.6 o 0 2 4 0 2 0 2. 2 8 
(total) 

Total -51 100 3 4 3 9 2 16 2 12 10 41 

19.6x 80.4 
' X 

nstructed from date in CENANET (1991). Environmontal Health Regional Information Network. Regional Directory of Environmental 

alth Professionals and Institutions, first edition. Document No.E, WHO, Amman. 
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APPENDIX XIV 

Table 12 - GEMS/Water Monitoring Stations Designed in the Eastern 
Mediterranean Region 

Country 

Population 

size x106 

in year 

1988 (1) 

Population 

size X106 

in year 

2000 (1) 

Area 

site, sq. 

(1) 

Population 

density 

inhabitant/ 

ile.sq year 

1988 (1) 

GEMS/Water monitoring 

stations (2) 

No X 

Egypt 533 73.017 386.660 138 10 133 

Iran 51.9 76.039 636,293 82 19 25.4 

Iraq 17.6 26.661 167,924 105 10 133 

Jordan 2.9 4.367 35,475 80 3 4.0 

Kuwait 1.9 3.000 6,880 282 2 2.7 

Libya 4.0 5.693 679,359 6 5 6.7 

Pakistan 1075 147.952 310,403 346 6 8.0 

Morocco 25.0 33550 172,413 145 7 9.3 

Saudi Arabia 15.5 25.199 829,996 19 4 5.3 

Sudan 24.0 30599 967,495 25 4 53 

Tunisia 7.7 10.142 63,170 122 5 6.7 

Total 75 100.0 
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URBAN WATER MANAGEMENT: CENTRAL AND EASTERN AFRICA 

Jossy S. Materu 
ARDHI Institute, Dar es Salaam, Tanzania 

1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

1.1. URB Program's aspects and specific objectives best researched in Central and 
Eastern Africa 

It is difficult to make a conclusive statement on the best researched areas in the region 
because research activity has been highly uncoordinated and there is no data bank for the 
region. 

However, one may speculate that these areas would include among others: water 
quality analysis from various sources, community participation in water supply and 
sanitation, groundwater pollution, hydrology, and hydrogeology. 

1.2. Contributions and outstanding results for science, technology and policy making 

Water management, especially in urban areas, calls for a need to handle and 
understand the whole system of water supply from source, treatment, and distribution. The 
accurate knowledge of existing resources, potential needs, cost implication for past and future 
investments, together with their impact on environment and health are essential for good 
management. 

Some of the outstanding results regarding water management are mostly those from 
the social side. During the International decade on water supply and sanitation 
(IDWSS)(1980 - 1990), a lot of studies in East and Central Africa were done mainly on 
community participation. 

In Tanzania for example, communities organized under village governments and ten- 
cell leaders were mobilized in digging trenches for laying down their water supply pipes 
(e.g. in Kilimanjaro Region) and in the construction of wells (e.g. Iringa Region - under the 
UNICEF and DANIDA water supply projects). 

Along with this was the creation of village level operation and maintenance units for 
water supply systems. The impact of the studies among others include: 

o creation of a sense of ownership of low-cost water supply schemes, 
o breakage of a barrier between professionals, government and community, 

307 



Urban Water Manacement: East and Central Africa Jossv S. Materu 

o the ability of community to undertake further water supply projects on their own, 
o creation of Village Level Operation and Maintenance (VLOM) in the case of 

Tanzania. 
o communities have provided their labour instead of funds for the construction of 

various water schemes, hence reducing the cost of the schemes. 

From the technical side, a wide coverage of studies especially in Tanzania on 
hydrology, hydrogeology and some water sources for specific areas of the country were done 
by masters' students of the University of Dar es Salaam (titles referenced). The results of 
these studies have not been disseminated for policy impact but, they can act as a good data 
base for future researches. 

Development of various types of hand-pumps which have been installed in some parts 
of Central and East African Countries is another remarkable technical achievement in water 
management. In Tanzania this ended up with the VLOM policy. Some semi-arid and and 
areas have benefitted from this technology. 

Furthermore, researches have revealed that provision of water supply facilities alone 
is not enough for maximum health impact on society, it has to go hand in hand with the 
provision of sanitation facilities. The concept of water supply and low-cost sanitation was 
therefore developed. Many low-cost facilities like the Ventilated Improved Pit-latrines (VIP), 
and elevated VIPs of various shapes were developed and constructed in various areas in 
Tanzania such as public institutions and villages, for example in Wanging'ombe VIP pilot 
project. 

What is lacking in this area is the evaluation of the already installed sanitation 
facilities in many areas in order to get or determine the actual impact on the community, 
policy makers and system managers, and also to be able to draw out lessons from such 
schemes for multiplier effect. 

1.3. Aspects and specific objectives deserving further research 

The question raised above of the evaluation of the existing schemes is of paramount 
importance. The results will act as a pillar to future improvement or multiplier effect. 
Moreover, such results will make it possible for transferability of technology from one 
country to another. 

Rainwater harvesting has been researched although not extensively: the results have 
not been well disseminated. Africa is not yet experiencing the problems of acid rain and 
therefore, rain is still a potential supplementary sources of water supply in urban, and and 
semi-arid areas. As Lee, M. D. and Visscher, J. T. (1990) remarked: 
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"The potential of the expansion of water harvesting system in Kenya, 
Botswana, Mali, Tanzania and Togo is considerable, each possessing large 
regions in which environmental conditions make conventional water supply 
systems inappropriate and agriculture marginal. This is largely recognized by 
external agencies and government organizations. However, support for the 
widespread adoption of water harvesting technology is still somewhat 
experimental and unproven." 

A study by Chaggu, E.J. et al. (1992) revealed that people are willing to conserve 
and use rainwater particularly in dry areas, but lack the technology which will enable them to 
store enough water for a long period of time. In urban areas rainwater harvesting has been 
little practiced in the region, basically because of lack of technology to harvest, treat, and 
store the water. Many cities in the region experience water shortages especially during the 
dry seasons, so more research is needed into appropriate ways of harvesting, treating and 
storing the water in urban environments where atmospheric pollution is relatively higher than 
in rural settings. In Tanzania, rainwater harvesting is part of the country's water policy. 

A discussion with a UNICEF Project Officer in water and sanitation in Tanzania this 
year revealed that there is lack of coordination and data on water management, and that still 
a lot of research work needs to be done in order to affect the policy changes. He cited the 
policy on water supply given by the Tanzanian Government in the 1970's as an example. 

The government has set a deliberate policy on the provision of clean, safe and 
adequate water supply to all Tanzanians within a walking distance of 400 metres from their 
residential houses by 1991. However, the details of the implementation of this policy were 
not spelt out. The situation, resulted in a lot of setbacks as lack of finance, fuel price 
upheavals, shortage of trained manpower, nonavailability of materials, political and economic 
crises combined together to thwart the programmes. 

The set time of 1991 is over, the target has not been realized. The time has been 
extended to the year 2002. In order not to continue with the past problems, an evaluation of 
what had transpired in the past should be done and development of simple, cheap, 
appropriate and yet effective technologies that can be utilized by the beneficiaries need to be 
continued by researchers for maximum impact and community coverage. 

According to Kubena (1989), the National Urban Water Authority (NUWA) in 
Tanzania collects only 30% of the total revenue of the supplied water in Dar es Salaam. The 
main reasons are summarized in the Environmental profile (1992) of Dar es Salaam. The 
main water supply problems include: 

o limited source developments, 
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0 old age of distribution pipes (most were laid before 1970's), 
o undersized trunk and distribution mains, 
o lack of secondary and tertiary pipes in recently developed areas, 
o silt buildup in pipes, 
o leakage, estimated at 40%, 
o illegal and uncoordinated connections, and 
o lack of revenue. 

In order to curb the situation, a detailed study on the existing patterns of water 
pricing, billing, affordability to pay, gender and water payment needs to be carried out. 
Various potential water sources with their developmental cost implications need to be 
investigated. Many people are ready to pay for luxury but not water, due to the inherent 
culture of paying nominal charges or not paying at all for the precious liquid. The 
experiences gathered in various Central and Eastern African Countries on tariff structures 
should therefore be collected and stored in places where dissemination could be done easily. 

The challenge faced by water authorities at present are those of accurate knowledge of 
existing potential sources. Most problems revolve around sufficiency, potential hazards due 
to pollution of sources (quality problems) operation and maintenance. Other problem areas 
include lack of qualified personnel to make a full study of alternative sources and lack of 
funds to develop new sources. Further research along these lines will help policy makers a 
great deal. Experiences from other countries in the region will be an added advantage and 
enriching factor to each country. 

According to the Environmental Profile (1992) of the City of Dar es Salaam, data on 
various city management activities are located in both the sectoral departments of the city 
council and of central government. They are also found within the various national 
institutions, scattered in various volume, files and maps. Lack of computer technology 
within the city council limits access to this data. Data access is further complicated by 
sectoral confidentiality, reducing its readily accessibility, and regular updating. It is very 
often outdated. 

There is therefore a need to start a centralized data bank where all the research results 
could be stored and disseminated to people requiring them. 

1.4. Interrelations between urban agriculture, water, waste and disaster 

Urban agriculture is becoming increasingly important because economically it 
subsidizes the earnings of low-income urban dwellers. It also creates job opportunities for 
urban inhabitants. Its existence and survival, however, depends on availability of water. 

310 



Urban Water Manaeement: East and Central Africa Jossy S. Materu 

The crops grown include mostly vegetables which require a watering frequency of 2-3 
times a day, with a variable amount of water depending on the size of the garden. Animal 
husbandry is practised and needs about 25-35 litres/day/cattle, 15-25 litres/day/sheep or goat, 
10-15 litres/day/pig and 15-25 litres/day/100 chicken. 

Traditional urban plans of East and Central Africa have not included urban 
agriculture, and hence the required amount of water for this work is not designed for. Given 
the limited water supply in urban areas, together with the problem of rapid urban growth, 
lack of funds, slow rate of provision of infrastructure, high operation and maintenance costs, 
low level of revenue collection and lack of knowledge or exploration of other possible 
sources, urban agriculture adds more pressure on the urban water supply system and 
therefore intermittent supply of water becomes a common phenomenon. 

Most of the water supply distribution networks in urban areas are underground. The 
excreta disposal facilities are mostly pit latrines. Many areas experience problems of high 
water table which are quite remarkable during rainy seasons. Such a situation results in 
pollution of the urban water supply due to back siphonage of water mainly caused by poor 
maintenance and intermittent supply of water. 

In the high water table areas, soil pollution may pose health dangers to gardeners and 
people eating the products from these soils. However, this is a researchable issue to prove 
its validity. 

There are uncoordinated development efforts by different urban institutions which 
have imparted a lot of pressure on the limited amount of resources available. The major 
interrelationship of urban agriculture, water, waste and disaster occurs at the convergence 
point - LAND. Disposal of all types of water requires land, other activities like urban 
agriculture need the same land, and which is not polluted. 

Another convergence point is WATER; surface and groundwater is required for 
developmental activities, dilution and degradation of waste. On the one hand clean water is 
handled, while on the other wastewater requires to be dealt with care. Such a situation 
creates a major responsibility to the authorities concerned and the need for coordinated 
efforts. 

In addition to that, if wastewater is properly treated, it is a good source of water for 
irrigation purposes. Water from maturation ponds which has got 97.99% destruction of 
pathogens can be used directly for irrigation in urban areas. Furthermore, it can be recycled 
for toilet flushing and thus reduce pressure on the limited urban supply network. 
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On the question of disaster, it mainly features in squatter housing in "flood-prone" 
areas, posing health hazards to dwellers. Generation of wastes from these areas if 
mishandled ends up in pollution of water sources and land. 

Polluted water resources have been the main cause of frequent outbreak of cholera, 
dysentery and other intestinal diseases in urban areas in the countries of East and Central 
Africa Region. 

2. APPRAISAL OF RESEARCH CAPACITY 

2.1. Institutions potentially interested 

Centre for Housing Studies 
Ardhi Institute 
P.O. Box 35124 
Dar es Salaam 
Contact Person: Prof. J.S. Materu, 
Director 
Tel: 0225 051 71715, 71272, 75004 
Fax: 0225 051 71870, 71853 

Department of Environmental Engineering 
Ardhi Institute 
P.O.Box 35176 
Dar es Salaam 
Contact Person: 
Department 

Mr. S. Mgana, Head of 

Tel: 0225 051 75004 

School of Environmental Studies 
Copperbelt University 
P.O. Box 21692, Kitwe, Zambia 
Contact Person: No details 
Tel: 215 155, 215 761 
Telex: ZA 53 270 

Department of Environmental Sciences 
University of Botswana 
Private Bag 0022 
Gaborone, Botswana 
Contact Person: Dr. Robson Silistshena, 
Head of Dept. 
Tel: 267 351 151 

Fax: 267 356 591 

Rural and Urban Planning Department 
University of Zimbabwe 
P.O. Box MP 167 
Mount Pleasant 
Harare, Zimbabwe 
Contact Person: Dr. Mutizwa Mangiza, 
Dr. Kadniel Wekwete, Head of Dept. 

Mazingira Institute 
P.O. Box 14550 
Nairobi, Kenya 
Contact Person: Davinder Lamba, 
Director 
Tel: 442 577, 442 592 
Fax: 740 524 
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2.2. Appraisal of the relevant expertise, record and facilities of these institutions 

All these institutions have the relevant expertise and facilities to study the issues 
identified in 1.3 and 1.4 above. The School of Environmental Studies, University of 
Zambia, is currently facing a problem of staff shortage. 

2.3. Assessment of the institutional partners 

The Centre for Housing Studies has been collaborating with other institutions in 
Tanzania in carrying out research activities. 

For example the research on rainwater harvesting which has just been completed was 
undertaken by the Centre in collaboration with the Ministry of Water. A research on 
groundwater pollution is under way in collaboration' with the department of Environmental 
Engineering, Ardhi Institute. Both of these researches have funding from IDRC. 

The Centre has also been collaborating with many institutions in the East and Central 
Africa Region, amongst which are those listed above. I am not informed of the institutional 
partners of other institutions. 

3. FUTURE RESEARCH OPPORTUNITIES 

The research ideas which the Centre could support in our region over the next three 
to five years are as follows: 

3.1. Title: Hospital waste management in Tanzania and Zambia 

Research problem: 

Hospitals produce three types of wastes, namely, domestic, institutional and 
pathological wastes. These wastes have different characteristics. Domestic waste at a certain 
point of decomposition becomes a health hazard. Pathological wastes contain pathogens 
which cause diseases to other people if not well handled. Institutional waste, especially of 
confidential nature, needs to be disposed of with great care so that unauthorized people 
cannot access it. 

Hospitals, health centres and dispensaries are ever increasing in number. The 
management cuts across government to private ownership. This situation calls for greater 
hygiene and good waste management in order to prevent disease transmission, and to protect 
the environment at large. 
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Knowledge about hospital waste management needs therefore to be documented in 
order to be disseminated to all concerned. According to the National Environmental 
Management Council (March 1991) there is no documentation or study that has been done on 
hospital waste management in Tanzania. 

Therefore, this research will provide a data base to improve the service and to prevent 
disease transmission. Different hospitals will benefit from each other's experience. 

There is a growing awareness on waste management and therefore, the aim of this 
study will be to appraise the existing practice of hospital waste management, and thereafter, 
propose possible technical measures on design, operation and maintenance which can 
improve the situation. 

Objectives: 

The broad objective of the study will be to find out the existing hospital waste 
management practices in Tanzania and Zambia, and to propose appropriate technical 
improvement as necessary in order to prevent disease transmission. 

The specific objectives will mainly be, to find out: 

a) the types of wastes produced in selected hospitals; 
b) the types of storage facilities used at the generation 

and off generation points; 
c) the generation rate of wastes; 
d) gender issues in handling wastes; 
e) health problems of people handling the waste; 
f) the collection mechanism; 
g) the disposal point and its condition; 
h) the problems encountered in managing waste; and 
i) possible solutions. 

Expected results: 

The research results expected will be data on the above-mentioned specific points 
which are vital for the design of hospital waste management system. Furthermore, improved 
hospital waste management system will be proposed. 
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Recipients: 

The research work will be undertaken by the Centre for Housing Studies, Ardhi 
Institute, in Dar es Salaam, Tanzania, and the School of Environmental Science, Copperbelt 
University, in Kitwe, Zambia. The research will take 1 year. 

Potential clients: 

The potential clients of the research results are: 

o The Ministries of Health and Environment of the two countries. 
o Health and environmental training institutions in East and Central Africa Region. 

3.2. Title: Comparative analysis of water pricing and cost recovery methods in 
Tanzania, Zambia, Zimbabwe, Malawi and Botswana 

Research problem: 

Water is like air in its importance and therefore, many people feel that it is a gift 
from nature and, hence, no one should pay for it. The actual fact is that, if people want clean 
and safe water, they will have to pay for it. Among the many reasons why people should pay 
we have: 

o beneficiary contribution increases their sense of responsibility; 
Q ensuring that funds are available to meet operating and maintenance costs; 
o allowance for expansion of the programme; and 
o it increases the participation of beneficiaries in decision making. 

The modalities for pricing varies from country to country, and from urban to rural 
areas. In urban areas several methods have been tried but the main reasons for abandonment 
of one method and the choice of another are not well documented. Therefore, research work 
would help bring the information together. 

Various contributions especially for maintenance of neighbourhood water supply 
points are exercised in many areas. The effectiveness of the system needs to be looked at for 
improvement purposes through research work. A flat-rate system of paying for water has 
been widely applied in urban areas in Tanzania by assuming the amount of water that people 
use in certain areas. But whether people are happy with this system or not, whether it is a 
fair way to charge or not, how effective this system has been, what happens in the other 
central and Eastern African Countries, are questions that need to be researched upon. 
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It is believed that there is a poor tariff collection system. An immediate research on 
this issue would help to understand the nature of the problem. The issue of gender and water 
payment also should be addressed. A comparative study of Tanzania, Zambia, Zimbabwe, 
Malawi and Botswana would help bring together experiences and lessons from these 
countries for improvement of the system. 

Objectives: 

The objectives of this research work would be to: 

a) understand the present water pricing system used in Tanzania, Zambia. 
Zimbabwe, Malawi and Botswana; 

b) study the existing problems; 

c) study the effectiveness of those systems; 

d) propose possible solutions to alleviate the problems encountered (long, medium 
and short-term solutions). 

e) find possibilities of transferring technologies or technicalities between the 
countries. 

Expected results: 

The research is expected to provide information on: 

o the level of revenue collection from water supplied; 
o the suitability of the present water pricing systems; 
o who actually pays for water; 
o the situation of gender, water pricing and payment; 
o the impact of water pricing on women and children; 
o proposals as to how water should be priced and revenue collected; 
o a sustainable water pricing system. 

Executive framework: 

The research will be undertaken by the Centre for Housing, Ardhi Institute, Dar es 
Salaam, the Rural and Urban Planning Department at the University of Zimbabwe, the 
School of Environmental Sciences, University of Botswana, and the School of Environmental 
Sciences, Copperbelt University, Zambia. 
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Potential clients: 

The potential clients of the research results will include: 

o authorities dealing with urban water supply within the region; 
o training institutions; 
o policy makers. 

3.3. Title: Water quality of Msimbazi valley's urban agricultural areas, Dar es 
Salaam 

Research problem: 

On the total Dar es Salaam land area (1350 sq.kms.), 900 sq.kms. (approx. 10%) is 
suitable for agriculture according to the soil types of Dar es Salaam. However, a satellite 
image interpretation of 1987 suggest that as much as 23% of the city region is utilized for 
agricultural production, fringing the entire built-up area with a particular concentration in the 
undulating and dissected Pugu Hills, around Goba, Kimara, Makongo and Mbezi to the 
North of Morogoro Road. 

In addition, the flat alluvial river valleys and drainage channels crossing the city are 
extensively cultivated. Most areas of vacant land within housing plots and around informal 
settlements are also used. Total agricultural land by use in 1990/91 indicated that agriculture 
is still a major activity within the city's region covering about 33,300 hectares of land. 
Some 100,000 tons of food crops are annually recorded as having been produced locally for 
markets in the city; moreover, some 5,700 dairy cattle and a similar number of goats, nearly 
13,500 pigs, 237,000 broiler chicken, 445,000 layer hens, over 100,000 free range chicken 
and 8,100 ducks were recorded within the city limits in 1987/88. 

Cultivation and mixed farming was the second (after small-scale traders and 
labourers) biggest employer in Dar es Salaam in 1988, engaging 11 % of the total population 
over 10 years of age, or 20.2 % of those who were employed (census 1988). 

Whilst there would appear to be ample agricultural land in the region, the Dar es 
Salaam climate is unsuitable for a number of crops including maize, so irrigation is 
necessary. With irregular water supplies and competition for urban land, agricultural 
production falls short of demand. Since agricultural development is dependent on weather 
conditions, the combined effect of limited rainfall and high evaporation in Dar es Salaam 
makes irrigation a necessity, especially as even the city's larger rivers such as Msimbazi, 
Mzinga, Mlalakuwa, and Mbezi are reduced to streams during the dry season. As a result, 
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polluted ground-water systems form the basis for irrigated agricultural production, with 
potential hazardous consequences through the food chain. 

Meanwhile, rainstorms, even in short bursts, are sufficiently intensive to cause serious 
erosion in the hilly areas, and flooding in the lower valleys which devastates extensively 
cultivated areas. 

Objectives: 

Urban agriculture practiced along river Msimbazi has a lot of implications on both the 
environment and the consumer of farm products (impact on environmental systems). The 
objectives of this study will be to: 

a) prepare a land-use pattern of river Msimbazi; 

b) identify the sources of farm watering; 

c) estimate the volume of farm products; 

d) identify the consumers of farm products; 

e) measure impacts on the environment, e.g. groundwater pollution level, surface 
water pollution levels and ground erosion. 

Expected results: 

An environmental impact study will be realized which will help to direct future 
investments within the Valley. 

Potential clients: 

o the Dar es Salaam City Council; 
o The Ardhi Institute Dar es Salaam for training purposes; 
o Ministry of Lands, Housing and Urban Development; 
o Ministry of Health; 
o the National Environmental Management Council. 
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URBAN WATER MANAGEMENT: WEST AFRICA` 

Jean Biemi and Patrice Jourda 
Universite Nationale de Me d 7voire, Abidjan, Ivory Coast 

1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

1.1. Specific URB Program issues and objectives 

Very few of the specific URB Program issues and objectives have been achieved in 
West Africa to date. Only for the second item (item (b)) could there be any claim that some 
effective development has occurred. Item (b) deals with problems linked to the knowledge of 
existing resources and the opportunities for exploiting these. In particular, water research in 
Africa has focused on the assessment of the water potential in the shelf and sedimentary 
basin areas (sector study based on geology, geochemistry, geophysics, photogeology, etc.), 
and on determining the cost of pumping material (drilling and wells) for village or town 
water supply projects. 

There has only been minimal development in relation to the other items mentioned in 
the URB Program document, if they have received any research attention at all. 

Thus, with regard to the first item (Item (a)), as a general statement, there has been 
no study on the relationship between water resources and the potential requirements of the 
population. In the Ivory Coast as an example, the National Water Program covers the 
following: 

o in the urban water supply field, providing drinking water equipment for all county 
towns of the subprefecture and, more generally, for all centres of more than 4,000 
inhabitants; and 

o in the village water supply projects, providing equipment for all villages with less 
than 4,000 inhabitants, based on the criteria of one installation per village of more than 100 
people, with supplementary installations for each section of 600 residents. 

However, this program has, in no instance, conducted a thorough study of the water 
requirements of the population. Whenever urgent human needs had to be met, the work was 
performed hastily, based on a very rough assessment of the needs. With a few exceptions, 

Editor's note: This Document was translated from French. 
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this situation is common to all West African countries. The villages have merely been 
provided with the bare minimum in well drilling. 

The third item (item (c)) is becoming an issue of increasing concern in the West 
African coastal towns: the risk of salt water infiltrating coastal installations (Abidjan and 
Dakar), the proliferation of freshwater algae in lagoons and lakes (Yamoussoukro, Abidjan, 
etc.), the pollution of the fresh water table by urban effluents, industrial and urban 
agricultural waste, the freshwater-lagoon water ratio in most districts, the advance of the sea, 
etc.. With regard to the last problem, a program of UNESCO (WACAF) and of the 
International Oceanographic Commission (IOC) is dealing with the erosion of West African 
beaches. However, environmental and pollution problems, i.e. the contamination of 
springwater or of water in general by wastewater migrations, have not been the subject of 
any large-scale programs. In this context, the only example that we can mention in the Ivory 
Coast is the action by the African Development Bank (ADB), which has just initiated a 
program to combat freshwater algae in West Africa. This project, however, is still only at 
the design stage. 

The fourth item (item (d)) is, for all practical purposes, ignored in Africa. 
Technicians only receive training in inventory control, distribution and the maintenance of 
installations. The areas of research, control of the demand, wastewater treatment and 
recycling receive minimal attention for the most part. 

Finally, the last item (item (e)) has begun in a very low-key fashion: there is no 
educational or participatory research program to promote water policies, except for some 
awareness-raising activities whose purpose is to encourage the population to participate in 
paying for pump repairs, rather than making them aware of the scarcity of the resources 
available. 

1.2. Various contributions and significant results 

a) For science: 

To date, research conducted exclusively in the area of water management has been 
fragmentary in many of the countries of the subregion. Only a few of the national agencies 
(SODECI, etc.) in charge of water distribution are undertaking development research: 
management of water treatment stations, internal pollution control, stock control, etc., issues 
which are not a priori considered to be scientific in the true sense of the term. 
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b) For technology: 

In West Africa, some agencies, such as CREPA ("Regional Centre for Drinking 
Water and Sanitation), based in Ouagadougou, Burkina Faso, are proposing new, adapted 
low-cost technologies to their Governments, which would allow for water, sanitation and 
domestic waste collection services to be extended to all municipalities. This agency is 
represented in some countries of the subregion by local organizations such as CREPA-CI in 
the Ivory Coast. 

In the area of drinking water supply and sanitation, experience indicates that it is 
difficult to guarantee access to drinking water and sewage systems to the entire population, 
given the existing conditions. CREPA-CI is proposing an ad hoc solution for those who are 
unable to access the water supply, i.e. the so-called impluvium system, consisting of rain 
water collection. Improved latrines are suggested, rather than sewage systems. 

Similarly, the BRGM in Niger has for some years been using solar energy to pump 
well water in order to supply the town of Niamey. 

In certain large districts of the Ivory Coast, other appropriate technologies are being 
proposed for rainwater collection and for sanitation: 

o a waste disposal unit linked to a main collector (proposed by SETU in the Ivory 
Coast) to handle domestic wastewater; 

o a separate system of rainwater collection reservoirs (a type of impluvium), equipped 
with storm sewer basins; 

o in cases where there are small topological variations (2 to 3 meters) with gentle slopes 
(5%), construction of damping basins in the depressions. 

C) For policies: 

The International Drinking Water Supply and Sanitation Decade (DIEPA) has made 
West African governments aware of the problems of water management in the areas of 
supply and sanitation. This new awareness is revealed by most of the national five-year 
plans. African governments are, consequently, moving to establish the administrative basis 
for managing environmental problems. For example, the Ivory Coast has created a Ministry 
of Public Works, Urban Planning and Environment, a University of Natural Sciences and 
Environment, and an Ivory Coast Pollution Control Centre (CIAPOL). As a general 
statement, National Universities in Africa are contributing to the efforts of their governments 
by initiating research projects on environmental degradation, for example "Envirotel" in the 
Ivory Coast and "Evolution of the salt-water wedge" in Dakar, Senegal. 
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1.3. Specific issues and objectives selected for more in-depth research 

In West Africa, the population is dealing simultaneously with the difficulty of 
extracting water from a very hard crystalline and crystal] ophyllian shelf, and with the 
environmental pollution caused by the presence and misuse of water. Thus, we believe that 
it would be sensible to include these two factors in the specific objectives that will be the 
subject of further in-depth study. In summary, we would recommend the following three 
objectives for study. 

1. Research activities to improve techniques for installing facilities on the shelf should be 
encouraged. These activities should include remote sensing, geographic and geophysical 
information systems; the results would undoubtedly be used to determine the sites of well 
drilling. 

2. Research programs on wastewater treatment, particularly recycling, must be initiated. 
Such programs are becoming increasingly indispensable in the large coastal cities in order to 
prevent the massive dumping of waste in the lagoons, and the pollution of water tables and 
districts. 

3. Educational and participatory-research programs must be encouraged in order to raise 
the awareness of the population, and to promote water and environmental policies in Africa. 

In conclusion, some problems which we consider important, but which are not 
included in the document, concern the infiltration of the saltwater wedge from the sea into 
the fresh-water tables of the African coastal regions. This is the reason for the salt-stained 
glass panes often seen on the CAPRAL plant in the Ivory Coast. 

1.4. Relationship between urban agriculture, disasters, water and waste management. 

In all the larger cities of West Africa, the relationship between urban agriculture, 
disasters, and water and waste management is evident. In the cities of the Ivory Coast, 
particularly Abidjan, this relationship is intensified by an increasing rural exodus which, for 
the last few years, has seen young people abandon the countryside in massive numbers, only 
to increase the urban population. Furthermore, to exacerbate the crisis, the labor market has 
shrunk to such an extent that these young people often are unable to find employment in the 
cities. 

In order to survive, these youngsters consequently reproduce their rural environment 
in the cities by developing small farming plots. Initially an isolated phenomenon, this 
practice has now grown to such proportions that all shallow water, hillsides, lagoon shores 
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and vacant land are used as vegetable gardens, a type of urban agriculture which is creating 
additional problems: 

o the hillsides are reworked and the runoff causes silting of the pipes with resulting 
obstructions of the drainage system which in turn causes the malfunction of waste disposal 
and sanitation systems; 

o while urban cultivators initially used humus, they are now increasingly using 
fertilizers, herbicides and pesticides which affect the water quality of a growing number of 
shanty towns and squatters' areas with no links to the modern public water supply system. 

2. ASSESSMENT OF RESEARCH CAPACITY 

2.1. Research institutions 

The very notion of water management has not been considered in the subregion until 
recently, although all research institutions dealing with water have focused their policies on 
the assessment, improvement and exploitation of water. Regular research activity in water 
management has been conducted, but no global policy has been defined. 

In the last few years, however, with environmental degradation, the scarcity of water 
resources, and increasingly significant demographic growth, public authorities have realized 
the necessity to create centres for water management. 

In the Ivory Coast, a large number of centres could potentially be interested in the 
approach and objectives of the URB Program: the Department of Earth Sciences of the 
Faculty of Science and Technology; the Hydrological Laboratory of the Faculty of 
Pharmacology; the Ivory Coast Anti-Pollution Centre (CIAPOL); the Ivory Coast Water 
Distribution Association (SODECI); the Water Department; the Institute of Tropical Ecology; 
National College of Agronomy (ENSA); the Regional Centre for Drinking Water and 
Sanitation - Ivory Coast (CREPA-CI). 

In Burkina Faso: the Regional Centre for Drinking Water and Sanitation; the Inter- 
State Committee for Hydraulic Studies (CIEH); the Inter-State Committee for Drought 
Control in the Sahel (CILLS); the Polytechnical Institute (ISP) of the University of 
Ouagadougou; the School of Rural Engineering and Hydraulics. 

In Senegal: ORSTOM; the Department of Geology of the University of Dakar; the 
School of Environmental Sciences. 
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In Niger: the Department of Geology of the University of Niamey; the Water 
Department. 

In Toeo: the Water Department. 

2.2. Expertise, experience and facilities (Ivory Coast) 

o SODECI 

The water supply company of the Ivory Coast has been in operation for 33 years and 
employs several chemical engineers (specialists in water treatment) and hydraulic 
engineers. In addition to regular water services, it controls the sanitation services and 
water treatment stations of Abidjan. This company has established a water pollution 
control service and owns a laboratory for physio-chemical and bacteriological water 
analysis. 

o CIAPOL 

This centre was created by the Government in 1992 to handle the country's serious 
pollution problems. It is responsible for combatting any form of pollution: lagoon, 
industrial and human. To perform its assigned role, the centre has hired specialists in 
pollution problems. It has been provided with a laboratory for chemical analysis of 
water, and with an industrial pollution control system. 

Faculty of Science and Technology: Department of Earth Sciences (DES) 

The DES water-geological research team consists of four instructors-researchers: Jean 
Biemi, Jean-Patrice Jourda, Nagnin Soro and Doumouya Inza, all with doctorates in 
water geology. Jean Biemi and Jean-Patrice Jourda have followed two long-term 
training courses in remote sensing and geographic information systems in Canada. 
The DES also has a complete digital image processing system, linked to a geographic 
information system for training university students in remote sensing. 

2.3. Governmental and nongovernmental partnerships 

Governmental collaboration 

Service Autonome de Teledetection de la Direction et Contr6le des Grandes Travaux. 
Address: Boul. de la Corniche, Cocody, o4BP 945 Abidjan 04 (Telex: 26 193; Fax: 
(225) 44 56 66; Tel: 44 28 05) 
Area of collaboration: Use of Geographic Information System and image processing. 
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Centre Ivoirien Antipollution (CIAPOL) 
Address: 03 BP 2492 Abidjan 03, Tel: 32 41 94 
Area of collaboration: Water chemistry. 

Direction de ]'Environnement 
Address: Ministere de la Construction, de 1'Urbanisme et de 1'Environnement de la 
Coke d'Ivoire 
Area of collaboration: Environmental health. 

Centre de recherche oceanigraphique (CRO) 
Address: CRO, BP V18 Abidjan 
Area of collaboration: Water chemistry. 

Direction de 1'Eau 
Address: Direction de ]'Eau, BP V83 Abidjan 
Area of collaboration: Surface hydrology. 

Institut d'Ecologie Tropicale 
Address: 08 Bf 109 Abidjan A Tel: 35 73 36 
Area of collaboration: Water physics and chemistry. 

Socidt6 pour le Developpement Minier de Coted'Ivoire (SODEM) 
Address: 01 BP 2816 Abidjan 01 
Area of collaboration: Geochemistry and geology 

The following agencies also provide services: 

o Department of Mines and Geology of the ENSTP, Yamoussoukro; 
o central environmental laboratory of the Ministry of Defence; 
o SODECI: Ivory Coast Water Supply Company; 
o ANAM: Agency for Air and Marine Navigation; 
o IGCI: Ivory Coast Geographic Institute. 

Nongovernmental collaboration 

UNESCO, ADB, UNDP, CREPA-CI 

2.4. Collaboration in the subregion 

o Nimdoua Alain SAVADOGO 
Laboratory: University of Ouagadougou 
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Address: ISN, BP 7021 Ouagadougou, Burkina Faso 
Telex: UNIOUAGA 5270 BF 
Area of collaboration: Subsurface water and water veins. 

Boureyma OUSMANE 
Laboratory: Inter-State Committee for Drought Control in the Sahel (CILSS) 
Address: CILSS Secretariat, Ouagadougou, Burkina Faso 
Area of collaboration: Isotopical technology. 

C.B. Gaye 
Laboratory: Department of Earth Sciences 
Address: Cheick Anta Diop University of Dakar (Fann) 
Area of collaboration: Saltwater wedge. 

3. FUTURE RESEARCH OPPORTUNITIES 

Based on the information provided above, we would suggest two research concepts. 

3.1. Title: Urban agriculture and the use of agrochemicals impact on the pollution of 
surface and subsurface water in the city of Abidjan 

Research problem: 

The rural exodus has resulted in a significant number of young farmers moving to the 
city in search of industrial work. With the economic recession and major layoffs of workers, 
these rural youngsters are finding it increasingly difficult to integrate into the urban 
environment. In order to survive in the city, they therefore resort to urban agriculture. 
While natural fertilizers were used initially, it is now clear that chemical products (fertilizers, 
herbicides, pesticides, insecticides, etc.) are increasingly being used to improve production. 
In our opinion, this will have detrimental consequences on the quality of surface water and, 
more particularly, on the subsurface water consumed by thousands of inhabitants of the 
shanty towns. 

This research work is undertaken in order to quantify and assess the scope of the 
consequences of urban agriculture and, subsequently, to propose preventive measures for 
protecting the water table, as well as solutions for urban land management to the public 
authorities. 
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Specific objectives: 

a) inventory of all cultivated plots in order to establish their number and geographic 
location through remote sensing and traditional cartography; 

b) survey conducted among urban farmers in order to identify the products used, as 
well as the quantity; 

c) installation of a network of piezo-electric instruments to check the development of 
water tables; 

d) regular sampling: piezo-electric instruments, surface water, and runoffs; 

e) analysis of heavy metals and other toxic elements in subsurface water; 

f) integration of all data in a geographic information system. 

Expected results: 

o Determining the quantities of chemical products used in agricultural production in 
Abidjan. 

o Establishing the relationship between urban agriculture and the pollution of water 
tables in Abidjan. 

o Map of pollution propagation in space and time. 
o Establishing a protection zone around the shanty towns. 
o Installation of pollution cleaning technology. 
o Awareness-raising among women using groundwater. 
o Suggestions of new farming techniques using less harmful products. 

3.2. Title: Chemical, biological and bacteriological quality of drinking water in the 
squatter settlements and specific districts of Abidjan: Confluence of water table 
and septic tank wastewater and the impact on the population's health 

Research problem: 

Because of their geotechnical and hydrological characteristics (gentle hydraulic slope 
and ground-level water table), some areas of Abidjan are experiencing problems with the 
efficient drainage of wastewater. This has resulted in multiple individual latrines. Given the 
nature of the sandy soil and the connections between water tables, a confluence between the 
cesspools and the drinking water wells has been established. 
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In addition, the lack of access to running water and road networks creates an 
unhealthy environment in the squatters' settlements (particularly prominent in large African 
cities), where the domestic garbage that collects in the streets is carried away by runoffs after 
heavy rainstorms. This surface water adds to the pollution of the shallow water table used to 
supply the population with water. 

In some cases, the inhabitants therefore use polluted water. This results in a 
proliferation of waterborne diseases. Since experience has indicated that it is difficult to 
guarantee access to sewage services for the entire population during current economic 
circumstances, individual sanitation will have a tendency to develop. It is, therefore, 
important to study its consequences on subsurface water quality in order to limit the risk of 
excessive pollution. 

Specific objectives: 

a) survey conducted among hospitals to establish the number of waterborne diseases 
and their sources; 

b) list all high-risk districts and shanty towns; 

c) water sampling in selected districts; 

d) ratio of chemical, biological and bacteriological components; 

e) defining the sources of harmful substances; 

f) integrating all the collected data in a geographic information system for a 
multisource analysis. 

Expected results: 

o Assessing the degree of water table pollution. 
o Producing thematic maps in order to assist public authorities in rapid decision 

making. 
o Establishing the real incidence of pollution on the health of the population living in 

this environment. 
o Conducting awareness-raising campaigns, effectively involving the major 

stakeholders. 
o Proposing new techniques for building latrines. 

330 



Urban Water Management: West Africa Jean Biemi and Patrice Jourda 

Adoption of collective sanitation programs by public authorities in disadvantaged areas 
and in areas where surveys in hospitals have established high rates of waterborne 
diseases. 
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PRELIlI NARY STATEMENTS 

It is necessary to indicate that the discussion contained in this report draws from the 
limited recent working experiences of the author in certain major cities in the Region 
identified as East (China) and South-East Asia. The discussion makes no attempt to represent 
the complete sets of details for the countries under consideration, or for that matter, events 
and circumstances outside the actual regional experience or working knowledge of the 
author. 

It is not possible to structure a coherent set of responses to the various "charges" 
listed in the items concerned with "Regional research record, Appraisal of research capacity, 
and Future research opportunities" without commenting on the common sets of problems that 
beset the Region vis-a-vis "water management". Since the many problems with respect to 
water management in the Region (East and South-East Asia) have the same root, the 
discussions will generally apply to the major urban environments in the Region. In 
commenting on the various strengths and apparent weaknesses, an obvious caveat must be 
invoked -i.e. the comments are limited by the experience of the author. 

1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

It is difficult to separate the problems (or outcome) of improper domestic, municipal 
and industrial waste management (i.e. total waste management) from water resource 
management' for such cities as e.g. Jakarta, Manila, Bangkok, and Shanghai, since all these 
cities rely on the conjunctive use of surface and groundwater. Contamination of surface 
receiving waters (rivers, canals, lakes) and groundwater from surface dumping of waste 
and/or from direct waste-stream discharge is a distinct characteristic of the problem at hand. 
In Jakarta for example, for a population of 8 million plus, pipe water serves only about 25% 
of the total population. The rest of the population relies on water supplied from groundwater 
extraction via "legal" and "illegal" wells, streams and canals for general purpose use. 
Drinking water is most often bought from vendors, in cans (of water), by the very people 
who can least afford it. This is not uncommon to the other cities in the Region. 

The situation can be further exacerbated, as for example in Manila, where pipe water 
can become very "polluted" because of the very old pipe water delivery infrastructure. 
Because of the shortfall in surface water resource, pipe water "blackout" periods are a 
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common everyday occurrence. When this occurs, the potential for contaminated groundwater 
intrusion into the subsurface pipe delivery system, through cracks and joint deficiencies, is 
considerable. Occurrence of contaminated pipe water delivery on "restart" of blackout period 
requires some considerable wastage of water to "flush" the system before actual use. In 
Jakarta, it is estimated that about a quarter to a third of the total volume of water "delivered" 
by the pipe water supply authorities is lost into the substrate because of poor pipe delivery 
infrastructure. 

The amount of water obtained through groundwater extraction cannot be readily 
controlled in all the cities in the Region under consideration because of water extraction from 
"unregistered" wells. In addition, extraction from "registered" wells is not well controlled or 
"policed" because of "broken" gauges, and because of "administrative" losses. The end result 
of uncontrolled groundwater extraction, is surface subsidence and substrate subsidence 
causing unplanned settlement of buildings and surface infrastructure -e.g. roads, bridge 
approaches, and other kinds of lifelines. The other results of excessive groundwater 
extraction are: (1) depletion of groundwater resource when recharge cannot match 
withdrawal, (2) contamination of the unconfined aquifer, and possibly the confined aquifers 
(depending on extent of withdrawal and other boundary conditions). In Bangkok, whereas the 
municipal water authorities have plans for the city to have complete pipe water supply, there 
continues to be a very significant number of "unregistered" wells. It is not known whether 
these will be entirely eliminated if and when the total city will be supplied with pipe water. 

In regard to the Regional Research Record on Water Management: strengths and 
weaknesses, the response to the various items listed as 1.1 to 1.4 and appendix items 16.22 
will at times appear to overlap or be repetitive -because of the many related factors. Since 
it is difficult (and indeed unrealistic) to separate proper water resource management from 
total waste management, because of the impact of the latter on the former, appropriate 
comments will be made for items considered under the 17.2 heading. 

(1.1 - 16.2a): The need for obtaining a proper relationship between available water 
resources and potential needs has generally been established as an a priori requirement for 
overall problem delineation. Metropolitan water authorities in the Region (Bangkok, Manila, 
Jakarta, Shanghai, etc.) have initial databases which continue to be updated as more 
information on supply and usage become available. Considerable data exist in many forms 
(because of sources of funding for the various pieces of studies) for most of the cities in the 
Region. Other than the fact that in many instances, there are considerable gaps and questions 
regarding quality ("hard" or "soft" numbers) of data, this aspect of the "research record" 
appears to be receiving the proper attention in Region. In Indonesia for example, the recently 
formed National Research Council of Indonesia (DRN) embarked on a "review study" in 
1992, designed to "review and evaluate current water resource policies, develop and assess 
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options for improved water management, and suggest options for revising policies and 
actions to optimize Indonesia's water resource use." (DRN, Sept. 1992). 

(1.1 - 16.2b): Whereas this aspect of the research record appears to be well in hand, 
considerable doubt can be cast on the accuracy of knowledge of existing water resources, 
especially with respect to groundwater resources. The various agencies responsible for water 
planning for the cities in the Region have allocated priority to water resource management, 
and the evidence shows that surface water inventory procedures have been well developed in 
the various countries in the Region. Deterioration of water shed due to poor land use 
practices and other natural circumstances has however created problems vis-a-vis inventories 
and databases. 

Overall, one would say that 16.2a and 16.2b have received, and continue to receive 
the proper attention. All the other 16.2 items (c to e) need considerable attention and work. 

(1.2): It is safe to say that a significant outcome of scientific and technological studies 
conducted in the Region, is the development of a better knowledge of the requirements for 
water resource management, and for the tools necessary to obtain proper inputs for the 
management package. The extent and capability of the water management "package" varies 
from the primitive to 'moderate in the Region. One could say, for example, that Manila and 
Bangkok have packages which are considerably ahead of the one for Hanoi, where basic 
inventory has yet to be completed. However, it now appears that the basic requirements and 
procedures for studies to develop the water management package, at least for the primitive 
form, are fairly well known and can be implemented if proper "expertise" and guidance are 
available. A study of the water management "package" in various parts of the Region shows 
the likelihood that present accounting of water usage is not reliable or accurate. There is 
considerable "soft" information contained in databases, due in large measure to 
"bookkeeping" procedures of individuals and industries, and in part to "illegal" use of water 
either via "administrative" losses or "illegal" groundwater extraction. The latter problem 
which is relatively significant, exists in Bangkok, Manila, Shanghai, Jakarta, etc.. The extent 
of groundwater extraction can only be speculated -"estimated". 

Water balance computations in the various cities of the Region have been made, and 
have shown that the strategy for proper balance between supply and demand to maintained, 
several procedures have to be implemented. The policies formulated originate from both 
scientific and technical studies on water resources. The MWA in Bangkok for example 
anticipates a two-fold increase in pipe water demand over the next 30 years, not only because 
of the anticipated increase in urban population, but because of expected full abandonment of 
groundwater extraction by wells in the Metropolitan area. The economic penalties brought 
about by surface subsidence from overpumping seem to overwhelm any arguement in favour 
of balanced groundwater withdrawal. 
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A significant outcome of scientific and technology capability can be found in the 
studies and control surrounding Laguna lake and tributary surface water quality -next to 
Manila. The Laguna Lake Development Authority (LLDA) which surveys, monitors, and 
conducts tests for determination of standard water quality parameters (heavy metals, 
organics, microorganisms, etc.) is responsible for issuance of permits for all kinds of use of 
the lake water and also for development of lake water use. From a knowledge of the water 
balance relationships, the MWSS in Manila is presently confronted with situation which may 
require further exploitation of groundwater resources -a practice presently being undertaken 
by individuals through "registered" and "unregistered" well systems. 

(1.3): Proper investigative programs are needed to establish sources and inventory 
(i.e. capacity or yield) of water -both groundwater and surface water. For the former, one 
needs a proper determination of the urban hydrogeological setting, recharge sources and 
supply, yield, etc. and for the latter, the watershed and its "security" will need to be 
established -in addition to proper determination of the other hydrological parameters. 
However, information concerning existing water resources is not easy to establish, not only 
with respect to determination of recharge sources and aquifer yield, but also in establishing 
the groundwater aquifer/aquitard system. Substrate geology, hydrogeology (especially urban 
hydrogeology), and water balance are subjects which heretofore have not received the proper 
attention in the Region. Thus, whereas one has a general "picture" of the aquifer/aquitard 
system for Bangkok, the same cannot be said for Shanghai, Manila, or Jakarta, not only 
because the Holocene deposits are considerably more complicated, but also because of 
inadequate information of the underlying geologic systems. Indeed, it is not known whether 
one can define distinct aquifers in the system. Previous work in Jakarta for example, 
supported by other funding agencies, appear to repeat the same geologic information given 
about 30 years ago without much verification, perpetuating the concept of a "nice" 
aquifer/aquitard system. Recent careful work casts considerable doubt on this model, and its 
applicability to the other cities (i.e. other than Bangkok) in the Region. 

The availability of more capable instruments and technology for determination of both 
the below ground and above ground settings, coupled with more sophisticated computational 
techniques provides one with the opportunity to obtain more accurate and realistic 
information. Much (research) work is needed to define renewable (sustainable) groundwater 
yield in all the cities in the Region, and also the extent of well extraction. Experience shows 
that one cannot match potential or actual water use with population and industrial surveys or 
"counts" -for the reasons cited previously ("administrative losses", unregistered wells, etc.). 

Recognition of the need for assured safe drinking water has impacted on decision 
making in waste management. Waste streams and their discharge into rivers and canals are 
prime candidates for control. In particular, the very recent establishment of pollution control 
divisions/departments/ministries in the various cities in the Region testify to the 
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interdepartmental relationships now being structured to look after the problem of water, 
waste management, and the environment. Thus for example, one observes that the new 
Pollution Control Department was formed as a three-part restructuring of the old National 
Environment Board. In other parts of the Region, the comparable department in Jakarta 
(BAPEDAL) has ties with the Ministry of Population and Environment, and the one in 
Manila (EMB) is under the Department of Environment and Natural Resources. A 
comparable situation exists in Shanghai. 

It is imperative that total waste management (domestic, municipal and industrial) be 
incorporated into schemes and policies which impact on water resource management. Surface 
water sources other than reservoirs integral to watershed management practices, such as the 
receiving waters (canals and rivers) together with groundwater are, from present experience, 
being highly contaminated because of uncontrolled dumping. Until a proper and 
comprehensive study is made for each urban environmental region, it is not possible to 
develop a realistic water resource management plan. The linking of the two management 
schemes requires considerable work, not only in development of the various databases, but 
also in the structuring of the information into a decision-making package. 

Development of the Geographical Information System (GIS) to include facts and 
statistics concerning water sources, usage, waste (generation, handling and disposal), and all 
other kinds of information dealing with population statistics, industries, economic issues, etc. 
would be necessary as part of the central decision making scheme. This is a vital project that 
needs considerable study. The added value for the decision model lies in its capability to 
structure emergency responses to meet various situations. With the availability of GIS as a 
mapping/database package containing information on water resource (supply and use) and 
waste (generation, handling and disposal), one could develop a total water/waste management 
system that would permit proper and informed policy decisions to be formulated. The 
policies that need to be examined in relation to sources/supply of water and water usage must 
make a serious attempt at control of unregistered (and even registered) wells and water 
extraction. Part of the problem lies in the "water tax" differential between pipe delivery and 
well water. The other part of the policy problem, concerns attitudes and regulations/control 
of total waste management. In an integrated format, the policies formulated for water 
resource and waste management can be made supportive. Central to all of the above is the 
need for quality information and structuring of a decision model which is sufficiently 
cognizant of the many interrelationships between water supply/use and waste 
discharge/contamination. 

Technically skilled managers for the kinds of projects that deal with water and waste 
management are in very short supply in the Region -particularly in the area of waste 
management and control. Water resource has a longer technical development history in the 
various countries in the Region. In addition to having personnel trained "overseas", Thailand 
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for example, with AIT (water resource division) and the other Universities in the country has 
a good "water resource" technical and managerial capability. In the Philippines, in addition 
to the universities, the NHRC and LLDA are good examples of organizations which 
contribute well to water resource studies. The same can be said for Indonesia, where in 
addition to the universities, ITB is a very powerful source of technical and managerial talent. 

However, in the area of waste management, technically skilled managers are indeed 
very scarce -because of lack of training facilities locally and abroad. It is useful to point out 
that technology transfer in the field of waste management, from industrialized countries to 
developing countries, cannot and does not follow a one-to-one correspondence as in other 
types of technological trades. The problem lies not only in the differences in the types of 
wastes generated, but also in the manner in which these wastes are handled in the 
intermediate stages, and in the socioeconomic attitudes in the Region. Training of technically 
capable personnel, and competent managers must be implemented in the Region itself, with 
perceptive judgement and skills from the training agency. 

It is not sufficient to assist in the study of water and waste management problems. 
Until the resident engineers/technical personnel are trained to "take over" the project and to 
administer the project, it would be difficult to accommodate the other "political" aspects of 
the problem, i.e. jurisdictional problems. A simple example of this can be found in Jakarta. 
The urban hydrogeological problem for Jakarta consists of what is known as the 
JABOTABEK region, i.e. Jakarta, Bogor, Tangerang and Bekasi, all part of the Jakarta 
urban environmental management package. In turn, Jakarta itself which consists of several 
local communities which form different administrative districts and jurisdictions, all combine 
(with Bogor, Tangerang, and Bekasi) to make water resource and waste management a 
formidable and challenging managerial task. In that, regard, training of qualified personnel 
and education of local population and community elders are all necessary elements of the 
water resource/waste management package (16.2e). 

Land use and management need considerable attention and study in order that proper Land 
management can be developed and implemented. The latter (land management) is a central 
issue in management of overall land use -with particular reference to the urban 
environment. As such, one needs to consider water resources (supply, distribution and use) 
and waste disposal. One needs to determine land capability and utility ("as-is" and with 
"reasonable improvements"), to be matched with present land use and management, and also 
with demographic information, and all the other factors associated with population, water and 
waste. This permits one to "bring in" all the information on infrastructure support, (e.g. 
agriculture, lifelines, and watershed management) in the overall consideration of Optional 
Land Use. The research study will not be simple, inasmuch as it will consist of many 
different packages that need to be tied into a central optimization decision-making package. 
This type of work has not been attempted before. However it should be pointed out that with 
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all the different types of programs (of study and development) in the various countries in the 
Region, being funded by many agencies from different countries, frequently without any 
interrelationships with ongoing or previous programs, the need to "tie in" the various 
programs in the mosaic that forms an Optimal Land Use package is most necessary. This is 
discussed in further detail in the next subsection (1.4). 

(1.4): Interrelations between urban agriculture, water resources, waste and disaster are both 
direct and indirect. The simplest portrayal of the interrelationships is via land use and 
management, where urban agriculture, water and waste are very direct and obvious land use 
options. "Disaster" under the land use scenario is generally classified as the outcome of 
"man-made hazards", where the man-made hazards are the outcome of the land use options 
currently being exercised. A simple example of this is the obvious phenomenon of waste 
dumping into receiving waters, with the subsequent threat that the receiving water poses to 
the general population which uses these waters as a drinking water source. The use of 
pesticides and synthetic fertilizers in urban agricultural practices poses distinct threat to the 
groundwater resource. Problems arising from bioaccumulation and groundwater pollution 
can result in health threats -a distinct disaster scenario. Until such links are recognized and 
accounted for, it is difficult to obtain the best benefit in research and development projects 
designed to address either water management, or waste management, or disaster management 
as separate individual and "isolated" issues. 

2. APPRAISAL OF RESEARCH CAPACITY 

Water Resources (and Waste Management): The following is a listing, of some of the 
institutions which have considerable interests in studying the various water resource issues 
listed heretofore, and have demonstrated capability in research in Water Resources. Whereas 
these same institutes may have strong interests in studying waste management issues, their 
capability in research and study have yet to be demonstrated. 

Whereas the study of water resources and management have a much longer history in 
all the countries in the Region, and whereas the various institutions have developed research 
groups and capabilities in this very important field of study, it is now being recognized by 
the various Institutions in the Region that they cannot continue to conduct work in water 
resource management without considering the related impacting issue of waste disposal and 
management. Accordingly, there is considerable demand in the various Ministries of 
Environment in the countries in the Region to develop programs of study and research on 
Environmental Protection, in which waste management, remediation of contaminated sites 
and rivers/lakes/harbours, are very vital components. 
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EAST ASIA (CHINA) 

Many of the major universities in China have resident expertise on water resource 
engineering and management. Research facilities however may not be uniform across all the 
universities, partly because of policies in respect to development of centres of excellence, 
and partly because of "local" priorities in research. Of the more than 200 universities in the 
People's Republic of China, a recent survey chose the following three as being the best: 
University of Science and Technology of China, Beijing University, and Qien Wuan 
University. All three universities are active in the fields of earth and environmental science, 
with the latter in a more developmental stage. 

Besides research facilities and capabilities in the universities, there do not appear to 
be "private" research institutes in the People's Republic of China -not for the study of 
water resources. The primary research work performed is via institutes "organized" by the 
government, of which the institutes (e.g. Environment Evaluation Centre) in the Sino 
Academy are perhaps the best known and most highly reputed. There are corresponding 
institutes in the other Academies in each province (there are 26 provinces in China), e.g. 
Shanghai Academy, which also provide research capabilities. However, the Sino Academy is 
considered by most to provide the "leadership" role. 

The issue of waste management and remediation of polluted rivers and receiving 
water are newer subjects for research. Technical and scientific contact between resident 
researchers and the industrialized countries where pollution control measures and technology 
have had more attention would greatly improve the awareness of the research institutions, 
and will obviously lead to development of the necessary capability in research and study of 
waste management problems. 

SOUTH-EAST ASIA: 

National Hydraulic Research Centre, U.P. Environmental Management Bureau 
Engineering Research and Development Department of Environment and Natural 
Foundation Inc. Quezon City, Philippines. Resources 
Prof. Angel A. Alejandrino, Director. Quezon City, Philippines 

The National Hydraulic Research Centre has a long proven record in research in 
hydrology and water resources. The Director, who was previously associated with the 
government water resource planning board, has considerable expertise and managerial 
capability, and the Centre has long been used as a Resource Centre in the study of Water 
Management problems for many regions of the Philippines. The Centre, which is associated 
with the University of Philippines, has a very capable staff, and as recently embarked on 
studies on groundwater resources and waste contamination problems, particularly with 
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respect to surface and groundwater pollution. They have worked closely with the 
Environmental Management Bureau (EMB), LLDA, MWSS, etc. and are developing a water 
resource management computer model which considers the conjunctive use of surface and 
subsurface (groundwater) water resources. The developing program will now need to 
consider groundwater contamination problems. 

The EMB has good research facilities and staff. They deal with problems similar to 
those considered by the Department of Pollution in Thailand (discussed later). The problems 
of control of waste pollution are being studied, both from a point of view for assessment for 
environmental pollution, and also for requirements for protection of public health. 

Department of Geology Fakultas Teknit Sipil Dan Perencanaan, 
Bandung Technological Institute (ITB), ITB, Bandung, Indonesia, 
Bandung, Indonesia Dr. Suprihanto Notodarmojo 
Dr. M.T. Zen, Professor of Geology 

The Institute has very capable staff working in many areas of geology and natural 
resources. Professor Zen is both Professor of Geology and Deputy Chairman for Natural 
Resources of BPPT (see below). The close connection of the Institute with the government's 
Directorate of Environmental Geology (DEG) makes this a very strong research potential in 
the area of water management. Interest and capability are being developed at both ITB and 
DEG. Dr. Notodarmojo obtained his doctorate in Australia, working on the modelling of 
phosphorous transport in soils and groundwater pollution. 

Badan Pengkajian dan Penerapan Teknologi (BPPT Teknologi) 
Jalan M. H. Thamrin No. 8 
Jakarta 10340, Indonesia 
Dr. M. T. Zen, Deputy Chairman for Natural Resources Development 

BPPT is staffed by more than 2700 people, with about 2000 scientists, is broken up 
into six technical operating units. Prof. Zen heads the operating unit dealing with Natural 
Resources Development, and holds the title of Deputy Chairman for Natural Resources. This 
special agency which was specially established in 1978 by President Soeharto and placed 
directly under his authority is headed by Prof. B.J. Habibie, who is not only Chairman of 
BPPT, but who also holds chairmanships in many other government agencies, e.g. Agency 
for Strategic Industries, Advisory Board, Defense Industries, Batam Industrial Development 
Authority, etc.. Under Prof. Zen, who is responsible for Natural Resources, a new division 
"Environment and Disaster Prevention" was recently created from the staff working on 
natural resources inventory (including water and groundwater resources). This new division 
is being headed by Dr. J. Purba. Interest and capability in water resources research is slowly 
being expanded into the field of waste management. This is particularly significant since 
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Prof. Habibie responsibilities as Chairman of BPPT and the other government agencies 
includes the Batam Industrial Park industries, the maritime and shipbuilding industries (Prof. 
Habibie is President-director of PT PAL), the Nusantara aircraft industries (Prof. Habibie is 
President-director of IPTN), etc.. There is good cooperation with the new Department of 
Pollution (BAPEDAL) in regard to pollution control and policies. In addition to the above, 
Prof. Zen now has to consider the development of 3 hazardous waste landfill sites for all of 
Indonesia. Problems arising from complex geologic settings are expected. 

Water Resources Division Water Quality Management Division, 
Asian Institute of Technology (AIT), Department of Pollution Control, Phiboon 
G.P.O. Box 2754 Wattana 7, Rama 6 Rd. Bangkok 10400, 
Bangkok, Thailand Thailand 
Dr. Nophadol In-na, Professor. Dr. Yuwaree Phadungchewit 

Dr. Nophadol, who was trained in Canada in Water Resources Management, is both a 
Professor at AIT and also the Director of the Engineering (English) Program at Thammasat 
University (adjacent to AIT). The combined resources of both AIT and Thammasat 
University in research in the field of water resources management includes not only 
laboratory facilities, but also personnel. The Water Resources Division of AIT has had a 
long history of "professors" attached to the Institute that are now in strong government 
advisory positions dealing with natural resources, water management, environment, e.g. Dr. 
Pakit Kiravanich, Director General of the Department of Pollution Control (one of the three- 
part breakup of the former National Environment Board, NEB). The linking provided by Dr. 
Nophadol extends beyond the two academic institutions. Close working relationships have 
been established with Dr. Pakit's department, especially with the Water Quality Management 
Division of the Department. 

Dr. Yuwaree was trained in Canada in geoenvironmental sciences and engineering. 
The division is responsible for Water Management, and has direct responsibility for 
development of engineering and scientific input for policy formulation with respect to waste 
contamination control -especially when this impacts on water and groundwater quality. The 
research and testing laboratories of the Department and Division are well staffed, and the 
water-waste management problem constitutes one of the priority areas of study and research. 

In addition to the above, Prof. Prinya Nutalaya in the Department of Geotechnical and 
Transportation Engineering at AIT has done considerable research into the Quaternary 
sediments underlying Bangkok, and has a program of study now which deals with the 
recharge of the aquifers underlying Bangkok. The groundwater resource management 
computer model being developed can account for resultant surface subsidence due to water 
withdrawals from wells, and is being calibrated in the experiments and studies dealing with 
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artificial groundwater recharge to permit the model to accommodate aquifer recharge by 
artificial means. 

Centre for Environmental Geology, Institute of Soils and Fertilizers, 
Geological Survey of Vietnam Hanoi, Vietnam 
Hanoi, Vietnam Prof. Thai Phien, Vice-Director 
Dr. Nguyen Duc Dai 

In recent contact with the individuals, it has been learnt that there is considerable 
work to be done in the overall field of land management. The problems of land misuse over 
the past few decades have created several critical problems, for water, waste, pollution and 
urban agriculture. The scientists in these institutes appear to have the capability to pursue a 
program of study and research. 

Department of Geology Environmental Geology Section Geological 
University of Malaysia Survey of Malaysia 
Petaling Jaya, Ipoh 
Selangor, Malaysia Perak, Malaysia 
Prof. B. K. Tan Chow Weng Sum 

The environmental geology sections of both Department of Geology, University of 
Malaysia, and the Geological Survey of Malaysia have facilities for research into 
groundwater quality and pollution. Research into problems of water management falls under 
engineering geology, surficial geology and geomorphology. The staff in both institutions have 
varying degrees of expertise, interest and capability in these fields of study. Groundwater 
pollution and control are very significant problems which are being studied since much of the 
large urban expansion problems in Kuala Lumpur, Johor Bahru, Penang have roots in 
problems arising from reclamation of ex-mining ponds and large waste deposits/landfills. 
These problems have created considerable pressures for protection of public health and 
safety, and research now needs to be conducted by the various institutions on water-waste 
management. In addition, the first hazardous waste landfill facility is now being planned for 
Malaysia, with at least 3 transfer stations. Research into contaminant transport in the ground 
and problems associated with groundwater pollution now needs to be conducted. The karstic 
limestone presence in Kuala Lumpur provides for a very exciting substrate problem. 
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3. FUTURE RESEARCH OPPORTUNITIES 

3.1 The common "problem" in the Region: 

To comment on the potential for future research opportunities that would offer the 
best benefit to the Region, one needs to recognize that the basic commodity, WATER, is the 
most precious resource in the Region. Under the present set of circumstances in the Region, 
it represents more of a life-threatening than a basic life-support commodity. The problem of 
water resource management for the Region cannot be realistically evaluated, in the context of 
urban environmental management, without proper accountability and consideration of the 
critical issues of waste management, uncontrolled urban and industrial expansion, and urban 
infrastructure management. The summary facts and statistics which have been discussed in 
many forums and in many different settings and circumstances4, demonstrate full well many 
of the problems relating to the capabilities of various developing countries relative to the 
management and/or control of the environment, water resources, and urban/industrial 
growth. 

The fundamental technical issue which is common to the various problems identified 
in the Region is LAND USE AND MANAGEMENT. Whereas the purist distinguishes 
between "land use and management" and "land management", with the former referring to 
situations where management is needed to control and remedy present land use which is 
generally under considerable stress, and the latter referring to situations where proper 
planning for control and management of land use is required, we will consider the overall 
land use scenario (present and future control) to be "Land Use and Management". The 
problem of urban environmental management (land use and management applied to urban 
environments), in regard to the major cities in the Region (East and South-East Asia) can be 
readily identified in terms of some very critical issues: (1) lack of readily available and 
assured water supply, due in part to poor distribution/availability and contamination of water 
resources, (2) poor waste management techniques, procedures, and control (mismanagement), 
leading to potential health and environmental threats, and (3) unnecessary population 
exposure and vulnerability to natural and man-made hazards, i.e. problems which require 
planning for disaster prevention and mitigation. A particular example of such is the problem 
of minimization of potential health threats to the population -a problem which arises from 
many factors in uncontrolled urban expansion, and in particular from waste mismanagement 
(domestic, municipal and industrial wastes), and utilization of contaminated groundwater as a 
water resource. 

As is immediately evident, the issues identified above are not only prominent in their 
own right as significant problems, but are very closely interrelated and centre around 
resultant land use options which are particularly vulnerable to the sets of colliding forces 
consisting of: 
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a). Population growth: Present estimates give a global population slightly in excess of 5 

billion. At the present rate of growth, by year 2050 conservative estimates give a population 
ranging anywhere from 12 to 16 billion. At least 85 % of this growth will be in the 
developing countries. 

b) Depletion of Productivity of Agricultural lands: Uncontrolled urban expansion, 
poor farming practices, conversion of agricultural lands for other purposes, desertification, 
and loss of productivity, all combine to reduce agricultural (food production) capability. 

c) Decreasing Water Resources and Quality: Global fresh water supply is estimated to 
be about 5 % of the total combined fresh and saline water. However, only 0.2 % of the 5 % is 
in "lakes and rivers" and about 68.4% of the 5% is groundwater. Available fresh water 
(surface and groundwater) does not always exist where the need is greatest, and in general is 
seen to be in deficient supply in the regions where demand far exceeds supply. 

d) Waste Management Practices: The pressures of uncontrolled urbanization and 
industrial growth have contributed to minimal environmental waste management practices in 
many countries, increasing the overall threat to surface and ground water quality, and 
sustainability of environmental and natural resource bases. 

Given the stark reality of present day environmental resources already strained to 
meet present global population needs, it is apparent that it can no longer be acceptable for 
further growth and development of societies, industries, and infrastructure to develop and 
implement technology and strategies without proper environmental accountability and controls 
-especially with respect to environmentally responsible land management of waste, and 
proper environmental resources management. This set of conclusions is similar to the spirit 
of the 27 principles articulated in the Rio Declaration issued at the 1992 U.N. Conference on 
Environment and Development (UNCED). The other UNCED document, Agenda 21, which 
sets forward a non-binding program of action for environmentally safe economic growth, 
clearly addresses the very difficult issues of toxic and hazardous wastes. Fundamental to the 
achievement of sustainable development is the requirement for environmentally responsible 
land management and disposal of waste. These are issues which impact directly on water 
resource management, particularly with delivery of adequate, safe and secure drinking water. 
It is not difficult to appreciate the considerable impact of these two documents on many 
development projects and practices (resource exploitation and development, engineering 
practices, construction, agriculture and forestry, etc.). 

3.2 A networking research project 

Since a large portion of the Water Management problems which beset the Region can 
be technically assessed as the result of land misuse and/or mismanagement, e.g. water 
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quality degradation and availability, waste management, groundwater pollution, agricultural 
pollution, erosion, man-made disasters, etc., research in Water Quality Management (i.e. 
water resource management) for the Region must be considered in conjunction with Land 
Use and Management. A mini networking arrangement, with individual network partners in 
the different countries in the Region conducting joint research studies with two or three of 
the other network partners can be structured to provide optimal benefit, not only to the 
individual groups/countries in the Region, but to the Region itself because of the synergistic 
effect. If two mini networking schemes can be structured, one can further solidify and 
magnify the synergism engendered in each of the two mini networks via a (Major) Regional 
Networking scheme. The joint research projects conducted in the mini networking schemes 
can be brought together and coordinated under a Regional Network Project which should 
ultimately provide optimum output and knowledge gain with minimum funding input (see 
Fig. 1 for schematic of the networking arrangement). A possible title for the Regional 
Networking Project could be: 

Land Use and Water/Groundwater Quality Management 
for Urban Environments in East and South-East Asia 

The objective of this Regional Network Project is to provide active Regional expertise 
input, mutual learning, training, and common research study in a network partnership via 
joint research studies between the countries in the Region, to address the problem of 
protection of surface water quality and also to safely incorporate the groundwater resource as 
part of the water resource management scheme. 

This Regional Network Project study recognizes the massive health and environmental 
threats posed by waste mismanagement on the quality of total water supply (surface and 
groundwater). The two mini networking projects will be identified as Joint Project (1) and 
Joint Project (2). 

Joint project (1): Surface water (receiving waters) and groundwater resource quality 
management. 

This joint research project will generally augment and/or extend current research on 
urban hydrology and hydrogeology in these regions, with focus on both groundwater and 
surface water quality aspects of a water resource management model. Aside from surface and 
receiving waters, groundwater quality and quantity available are critical issues inasmuch as 
the reliance on groundwater as a water supply to the urban population is anywhere from 50 
to 80%. This makes it imperative that one matches the availability (??), supply consistency 
(??) and quality (??) with use (illegal wells?? administrative losses?). One works with the 
problem of "state of the material as given", and seeks to find a solution within that setting. 
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The many difficult research problems identified above with "??" will not be discussed at this 
stage. 

Joint project (2): Mitigation of waste impact on surface water and groundwater quality. 

This project will seek to apply the results of a study of the impact of the various point 
and non-point sources of pollution on the receiving waters and groundwater in the urban 
environments of the countries participating in the joint research, to mitigate the impact on 
water resource quality. Unlike Joint Project (1), the state of the material given is far from 
known, and furthermore, the level of hazard or toxicity of the various waste discharges 
(direct and leachate) is not known. Other problems of domestic and municipal waste 
management are obvious and will not be discussed at this stage. Nevertheless, the impact of 
these problems on one's ability to provide "safe" drinking water or general purpose water is 
the most challenging issue. 

The results obtained for the networking arrangement which will seek to combine the 
results of the two joint projects, via continuous regional networking contact and 
communication, will be of considerable use to all the cities in the Region that rely on a 
combination of surface water and groundwater for their water supply. When the projects 
have completed at least the first full phase (3-5 years), the decision-making management 
package that will combine both the water quality and waste impact mitigation problems, will 
be able to provide not only basic information from site specific issues, but also develop 
initial scenarios which could be used to provide mitigative measures (for waste impact). In 
essence, one can begin to develop "disaster mitigation" scenarios dealing with the life- 
threatening issues of water supply for the urban environments in the Region. Sensible 
planning, accounting for total water quality management and consequent effects such as 
surface subsidence and building infrastructure distress, can be made. In addition, with a 
knowledge of "how" and "how much" contamination occurs or is distributed in the receiving 
waters and groundwater regime, the threat to human health from utilization of the surface 
and receiving waters and groundwater can be minimized. Treatment requirements for the 
contaminated waters can also be planned. Hopefully, one can therefore point the way for 
more specific action on needed policy and regulatory controls that would ensure security of 
water resources via environmentally acceptable land use and management. 
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Networking Partners:' 

Joint Project (1): 

UST* in China: - working partners could include Sino Academy research centres. 

NHRC* in Manila. Philippines: - working partners would include: EMB, LLDA, DOH, UP. 

GSV* in Hanoi. Vietnam: - working partnership with ISF 

AIT** in Bangkok. Thailand: - working partners could include DMR, PWD. 

UM** in Petaling Jaya. Malaysia: - working partners include: GSM, MRI, UTM. 

* = active research partners. ** = contributing partners. 

Joint Project (2): 

BPPT* in Jakarta: - some of the working partners include: DEG, BAPEDAL, ITB, PWD. 

NHRC** in Manila: 

Quality Management Division). Department of Pollution Control in 
Bangkok. Thailand. UM* in Kuala Lumpur: - working partners could include: AIT, DMR, PWD,BMA Policy/Planning. 
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Figure 1 - Schematic of Regional Networking Project. 
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NOTES 

1. Whereas some choose to consider "water resource" as "water 
supply", and hence would require that the use of the 
supplied water be considered as "water utilization", the 
term "water resource management" is used herein to denote 
"water supply and utilization management". 

2. Author referring to the terms of reference letter and the 
URB Program document, respectively. 

3. The listing given reflects only those known to the author 
and does not pretend to be comprehensive. It is expected 
that there would many other institutions, not directly known 
by the author, which deserve to be listed. 

4. See for example the document prepared by Mougeot, Luc J.A.* 
(1992), "Urban Environmental Management GPI: Water, Hazards 
and Waste" as appendix item to document for URB Program 
Workshop. 

5. We should note that water resource is a vital environmental 
resource, especially in the context of an urban 
environmental management problem. Assurance of adequate 
"drinking" and "other usage" water for the population 
requires the development of sound water resource management, 
i.e. sustainable (renewable) water resource. 

6. Organizations: AIT = Asian Institute of Technology, BPPT = 
Agency for Transfer of Technology, BAPEDAL = Pollution 
Control Department, PWD = Public Works Department, BMA = 
Bangkok Metropolitan Authority, DMR = Department of Mineral 
Resources, GED = Directorate of Environmental Geology, GSM = 
Geologic Survey of Malaysia, GSV = Geologic Survey of 
Vietnam, ISF = Institute of Soils and Fertilizers, MRI = 
Mines Research Institute, NHRC = National Hydraulic Research 
Centre, ITB = Institute of Technology, Bandung, UTM = 
Universiti Technologi Malaysia, LLDA = Laguna Lake 
Development Authority, EMB = Environmental Management 
Bureau, DOH = Department of Health, UP = University of 
Philippines, UTM = University of Science and Technology, WQM 
= Water Quality Management. 
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1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

1.1. Introduction 

Water is a precious resource without which no life can be sustained. Without water, 
all forms of life on earth would perish. Water is an integrated part of man's environment and 
the extent to which it is abundant or scarce, clean or polluted, beneficial or destructive, 
determines to a very large extent the quality of life. The relentless increase in the demand for 
water for various purposes brought about by population growth, agricultural and economic 
development combined with increasing pollution of water supplies have created serious 
problems. 

Water can no longer be taken for granted; it is a limited and valuable resource. 
Available water must therefore be optimally harnessed and used most beneficially under 
appropriate priorities of use consistent with the requirements. 

1.2. Urban environment 

The total urban population according to 1991 census is 217 million, that is 26% of the 
total population of India. The number of major metropolitan cities in India has almost 
doubled during the last decade (from 12 to 23). An overwhelmingly rural country has been 
transforming into an urban society. The population of large cities has nearly doubled in the 
last 20 years at an annual growth rate of 3.35% as against the national average of 2.22% 
(migrant and natural increase). Two agglomerations -Bombay and Calcutta- have crossed 
one crore mark. Among the major states, Maharashtra is the most urbanized with 39% of its 
population in urban areas. The growing population in metropolitan cities put the basic 
infrastructure for water supply and sanitation under severe strain. So far, only 4/5'h of the 
urban population have access to water supply and 1/41 was covered with sanitation facilities. 

1.3. India's water resources and uses 

India is a vast country with extreme climate, rainfall varying from 100 mm in desert 
region to 2000 mm in coastal strips. Major portion of the country is under the influence of 
south-west monsoon. The present scenario with regard to availability of water in the country 
is that of flood-drought-flood syndrome. Even in areas of annual water surplus, there are 
often seasonal or short-term periods of deficiency. 

352 



Urban Water Management: South Asia (India) Mariamma A. Varahese 

Only 15% of the annual run off (1850 km') is presently being used for consumptive 
purposes. The mean annual runoff which leads to surface flows and groundwater recharge is 
estimated to be 188.12 mhms. Of this, 42.41 mhms is estimated to be the mean annual 
groundwater recharge. It is the annual runoff which after treatment provides the needs of 
agriculture and industry and meets the domestic requirements. The total surface flow which 
is utilized amounts to about 93 mhms. Water sources for urban system constitute 70% 
surface and 30% groundwater (IDWSSD, 1981-1990; WHO). 

Irrigation is the largest consumptive user of water, utilising nearly 90% of the total 
waters being currently used. Any economies in the use of irrigation water and avoidance of 
wastage will release large amounts of usable water, which can be put to beneficial uses, such 
as water supply for municipal and industrial use, etc.. 

The water used for community water supply in the country today is about 25 km'. 
This is expected to touch 34 km3 by the year 2000 and 52 km3 by 2025 due to growth in 
population and improved socioeconomic conditions created by welfare programs being 
implemented in our country. 

The requirement of water in the industrial sector is high especially in the case of 
mining, chemicals, fertilizers, petrochemicals, paper and textiles. The water used for 
industrial use is about 10 km'. It may increase to about 18 km' by 2000 A.D. and to 52 km' 
by 2025. The consumptive use of water by the thermal power plants is about 4 km'. It is 
estimated to go up to 6 km' by 2000 A.D. 

1.4. Critical problems in water use 

Total surface water resource available in India is 1850 km3, which is roughly 4% of 
the world available fresh surface water resources whereas the country's population is 16% of 
the world's population. The country has reached midway towards utilising its water potential. 
Ninety-nine districts of the country are frequently affected by droughts. Only 84% of the 
urban population are covered by water supply and only 27% were covered with sanitary 
facilities. 

a) The amount of surface water which can be used beneficially in our country now 
depends on the extent to which storage reservoirs are built on our rivers. India is a country 
of monsoon rainfall and its rivers carry 80 to 90% of waters during the monsoon months. 
Many of the small rivers dry up totally during fair weather. The depletion of forest has 
further aggravated the problem. Heavy silt concentration in water flows has resulted in 
deposition of silt in the flood plain since the shrinking river channels cannot transport 
excessive silt loads. 
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b) Urbanisation and industrialisation have caused severe pollution of our rivers due to 
the discharge of industrial waste and sewage. Discharge of untreated effluents from the 
industrial units and disposal of wastewaters in the land results in percolation and leaching and 
eventually pollution of groundwater especially through chemical pollutants. 

C) Excessive use of fertilizers in some areas has resulted in their high concentration in 
groundwater. 

d) Contamination of groundwater due to sewage infiltration is also reported in many 
studies. 

e) Overexploitation of groundwater has increased the salinity through sea water in 
several coastal areas. Yields of groundwater have also reduced. Seepage of water is also 
reported, bringing up soil salinity to the surface. 

f) Reckless deforestation near the city areas also affects rainfall and storage. 

g) Pricing continues to be a problem in respect of most water supply schemes. Metering 
is not effective in most cases due to poor quality of meters and their maintenance. 

h) 30 - 40 % of the water available was lost in leakage and wastage. Inadequate 
maintenance and inefficiency in operation result in wastage and contamination of water from 
pollutants entering through broken pipes, especially when the pipes are broken due to 
intermittent supply. 

1.5. Urban water supply 

One of the basic services which has never been planned in detail in India is water 
supply. All city development plans make projections of the requirements of water for the city 
over a planned period. 

Although urban water and sanitation has been given far more importance in financial 
allocation than rural, 20% of the urban population in 1229 of 3119 towns did not have 
protective water supply and the existing schemes were badly in need of improvement and 
expansion. Though 67% of the urban areas and 84% of the urban population are provided 
with organized municipal water supply systems, the coverage within a given urban area was 
partial and uneven, even in the large cities. The water supply needs of the smaller and 
medium-sized towns were emphasized since almost 90% of the towns (less than 20000 
population) lack organized water supply, and only 50% of the population was covered by 
water supply. 
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According to a detailed survey report (NIUA 1986) in water supply and sanitation in 

cities of varying sizes, junctions and locations, it was found out that in almost all cases the 
installed capacity was slow to cater to the demands of the total population. The supply of 
water in most areas was intermittent and sometimes at low pressure. The average per capita 
supply is lower than the norm. There was serious intra-city disparities. Almost 30 to 40% of 
water was lost in transmission. The facilities for full-scale treatment of water was poor in 
most of the cities and the supply of water was poorly metered due to inadequate maintenance 
and inefficient management. There was a paucity of technical capabilities and equipment. 

In India, Water Boards at State level provide and maintain the water supply up to the 
consumer point in some cases, while in others they provide the water supply up to the bulk 
point and collects the charges for bulk supply form the local authority, which in turn 
maintains the distribution of water supply within urban area. In this context, a crucial issue 
arises regarding the role of state-level functionaries and local agencies. 

Planning development and management of water supply for urban areas poses 
complex organisational and technological problems. With the growth of towns to cities and 
then to big metropolises, large quantity of water needs to be brought from long distances 
which increases cost considerably. The water supply system is to be conceived and planned 
not only for one city or town but for a number of towns and their surrounding areas. The 
availability of water, not only for drinking but also for other basic purposes such as industry 
and agriculture, has to be insured. Again, the disposal of liquid and solid wastes from an 
urban area has to be viewed in the larger context of possible water and air pollution in the 
entire region. The resource-management compulsion such as waste reutilisation, 
reconditioning and recirculation of used water etc., has emphasized the interdependency of 
the urban units within a region on one another and also with the surrounding rural areas. 

1.6. Urban water management 

Urban water management needs to address all the problems reported repeatedly in 
several studies in the areas of supply, demand, distribution and utilisation. The main factors 
which affect the demand for water are pollution, stage of economic growth and technology. 
The first step towards water management is accurate evaluation of the resource, its quantity, 
quality, movement, source of recharge and availability. To reduce the gap between water 
supply and demand one has to stress the conjunctive use of surface and groundwater and 
manage the aquifers and ways of artificial recharge. 

Improved water management is as important as the undertaking of new water- 
development project, if the growth process is to be sustained in the years to come. Waste 
will have to be eliminated and the efficiency of using water improved. The ever increasing 
demand for various purposes, the changing pattern and mix of the different types of uses of 
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water, and the limitation on the additional availability of water need to be considered for 
economic appraisal of different projects with due emphasis on all benefits as well as negative 
environmental aspects. Efficient use and improved returns from existing projects can provide 
great impetus towards the economic viability of new projects. 

Water resource studies in Bombay Metropolitan Region (BMR) 

Bombay Municipal Region Development Authority proceeded with the work of water 
resource study and allocation of water for a variety of uses. The study components related to: 

o Study of population and consequent water demand projection, including industrial 
demands for various zones. 

o Water potential studies were made taking into account `the runoff from all the 
catchment areas which ultimately drains into Bombay Hydrometric Area. 

o Appropriate allocations were made for irrigation and other water demands. 
o Initially, it was assumed that all available 95% dependable yield would be reserved 

for urban water supply requirements and the difference between 95% and 75% yield 
would be allocated for irrigation use. 

Urban water needs 

Overall per capita per day supply for domestic, commercial, industrial and municipal 
requirement is estimated at 125 to 225 litres for towns above 50,000 population. For larger 
towns with, say, 300,000 and more population, this could be even higher. It would be safe to 
assume water requirements at source at around 250/3001pcd to account for loses in storage, 
conveyance and treatment etc.. Hence for a total estimated urban population in Maharashtra 
by 2000 at 44.2 million the source requirements would be 171 TMC. As against the 
requirements it may be worthwhile to see the overall water resources availability in 
Maharashtra and its broad allocation (BHIDE 1990). 

Water potential of Maharashtra 

The Studies made in this respect by the irrigation department reveals the area-wide 
water availability at 95 % dependability to be about 400 TMC against the total requirement of 
171 TMC. Although the overall picture is not bad, the variations in water requirements and 
the respective water availability in the valley may create imbalance or a shortfall in 
availability for other uses (BHIDE 1990). 

At national and state levels, highest priority has been given to reserving available 
water potential for domestic use. This is alright for sources to be developed hereafter, 
provided integrated approach to water resource development is adopted. 
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It has become difficult to divert irrigation water for domestic or industrial needs due 
to growing water requirements of urban towns, where sources have already been developed 
and allocated for uses such as irrigation and industries. Perhaps an independent integrated 
approach in the future water resource development schemes including the requirements of 
irrigation, industry, domestic and others would be the solution for this situation. Economic 
water resources to meet the successive demands could be identified and listed for 
implementation on the basis of priority. Such an exercise would include continuous study of 
hydrology of the catchments, compilation and updating of river and rain gauging data, and 
detailed studies on possible storage sites. 

An important aspect of reuse of domestic and industrial wastewater for irrigation after 
proper treatment is also to be considered in the overall planning and allocation of water 
resources for various users. 

Recycling of water 

An important aspect of reuse of domestic and industrial waste for irrigation after 
proper treatment is vital in the overall planning and allocation of water resources for various 
uses; especially where the total demand of various users -irrigation, households, industries, 
etc.- would exceed available/developable/usable potential. In such cases, the cost of 
treatment of waste could also be considered as a component cost of development of water 
potential in the valley. 

Sewage irrigation is an important method for the reuse of the treated wastewater, as 
in Delhi and Rajkot. Industrial users should devise recycling system so that freshwater intake 
is kept down to the minimum. 

The recycling of sullage (kitchen and bath water) after treatment for flushing toilets 
would reduce the requirement of municipal water supply to homes, hotels and hospitals. The 
recycling of sullage would cost less than Rs.3 per 1000 litres, or about a fifth of what water 
tankers charge. A recycling plant treating 40,000 or 50,000 litres and catering to the 
requirements of 40 to 50 families might cost about Rs.3 to 4 lakhs and occupy 20 sq. metres. 

A long term national emergency plan for all major Indian cities could consider a large 
reverse-osmosis seawater desalination plant, contained in trailers which could be transported 
to any city in emergency. 

Desalination technology 

Freshwater resources in coastal cities are depleted due to excessive abstraction 
upstream, increase in population, rapid industrialisation and change in peoples lifestyles. 
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Where additional freshwater resources are not available, urban or rural water can be 
augmented by using seawater or saline water after desalination through the conventional 
method of distillation, electro-dialysis or reverse osmosis. Generally, distillation and reverse 
osmosis are used for seawater desalination while reverse osmosis and electro-dialysis are 
used in brackish water desalination, (Patel, 1991) 

One of the major considerations in the desalination process is its cost (50% more than 
conventionally treated water) due to the energy-intensive process. There are operational 
problems since close monitoring of the wall is necessary for trouble-free operation of 
reverse-osmosis plants. Despite the substantial cost involved, the availability of desalted 
water can be an economic boon when compared with the excessive cost of transport of fresh 
water over long distances. Mobile desalination plants have been recently built on a small 
scale by Bharat Heavy Electricals Limited. The mobile reverse-osmosis process with a 
capacity of 15,000 litres per day costs Rs.6 lakhs including cost of chemicals required for 
running the plant for about 2 to 3 months. Operating cost works out to 2 paise per litre. 
Eventually it costs Rs.30 per thousand litres that is about double the cost of tanker water 
currently; desalinating brackish water would cost only Rs.10 per thousand litres. Expensive 
though it is, desalinating seawater would be cheaper and less dramatic than evacuating 
millions of people (Ranganathan, 1992). 

Cost of water supply 

Unit costs vary widely depending on the type of system: $25 - $75 per person served 
for surface water, $23 - $45 for groundwater, $30 - $75 for urban sewerage and $13 - $38 
for low-cost urban sanitation (IDWSSO - 82). Cost recovery for water and sanitation 
facilities in large cities and towns varies form 30 to 100 percent. Water supply is a highly 
articulated system which requires massive capital investment before it can become 
operational. Water charging and management patterns and policies are not well matched to 
the nature of the service provided, with the results that provision and maintenance do not 
keep pace with the needs of growing settlements. Costs projections for the decade have been 
estimated at U.S. $8619 million for urban water and sanitation. 

The new water supply schemes are not affordable to the majority of urban users. The 
measure to reduce the annual burden on the urban users are: 

o to pay grant in aid (GIA) on capital investments; 
o to arrange for low-interest, long-term loans for capital investments; 
o to meet at least part of the debt-servicing components of capital investment out of 

indirect tax income; 
o to adopt differential taxation so that the poorer people would pay less for their 

domestic needs; 
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o to use simplified technologies in order to reduce capital cost of water treatment plans. 

1.7. Population projects and water demands 

Population projections were made up to year 2025. Urban water requirements for 
2001 and 2025 were estimated according to the norms for urban water supply for 
individuals/household/industry. The water potential at 95% and 75% dependability and the 
availability of water for irrigation use as against the irrigation demand was estimated. Next, 
the storage capacity already developed was evaluated against the requirements of the area up 
to 2001 to arrive at the deficits of storage for requirements to meet future needs. Certain 
storage were recommended in a phased-out manner. 

1.8. Recommendations for sustainable water development 

Sustainability in water resource development and management depends on 
sustainability of sources, technologies, operation and finance. 

Sustainability of sources 

A symbiotic relationship existing between rural and urban programs is revealed in a 
study using satellite pictures of nine major cities in India. Substantial reductions (25 - 64%) 
of forest cover within a 100-km radius of these cities caused erratic and inadequate rainfall. 
It is imperative to take a holistic view of urbanisation, water supply, sanitation and 
environment. Augmentation of conventional sources of water supply should be revived for 
sustainability rather than looking for new sources. Existing sources themselves are getting 
polluted due to lack of attention to sanitation and wastewater disposal facilities. 

The harvesting of rainwater would increase water availability at a much lower cost. 
Efficient use of groundwater by means of hand pumps would help sustainability of water 
source. Improved technology in terms of leakage detection methods and maintenance should 
reduce wastage of water. Conservation can be achieved through supply restrictions or 
through regressively-graded tariffs. Recycling of wastewater is another means of sustaining 
water supply. 

Sustainability of technologies 

A technology will be sustainable only if the capability for the production of that 
technology is found indigenously. The appropriateness of the technology will be dictated by 
the needs of the end user, the specific local conditions, the ease of maintenance with local 
skills and not necessarily by the economic status. 
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Sustainability of operations 

The level of operations and maintenance is partially important to sustain infrastructure 
investment in water supply and sewerage. Municipal bodies have to be assigned their 
legitimate powers and responsibility of providing and maintaining these basic services. 
Adequate budgetary allocation should be made to support the preventive maintenance and for 
the technical upgrading of skills of the lower-level technical staff. In community-based 
systems, it is necessary to have a sense of ownership for sustainable operation and 
maintenance. 

Sustainability of finance 

Gross inadequacies in the public water supply system in Indian cities are rooted in 
their weak cost-recovery system. A study done of three cities in India -Chandigarh, Rohtak 
and Sompat- reveals that all three differ in their mode of operation and institutional 
arrangements. Chandigarh scores distinctly higher than the other cities on every parameter of 
water supply which is attributed to its superior financial autonomy. In the case of 
community-based systems, innovative revenue-recovery mechanism can be worked out at the 
outset of the project in consultation with the community (Krishan, 1991). 

1.9. Community-based management for water and sanitation 

For the successful operation and maintenance of the system and management of these 
basic services in urban areas, the users themselves must take responsibility, which demands 
upgrading their technical and managerial capabilities. In all such cases, women must be the 
logical entry point for the implementation of any sustainable water supply or sanitation 
program. 

Community participation 

The basic principle of local self-government requires that the people themselves 
manage the services they need and can afford to have, and pay for them fully without any 
manner of support from the state. If this is to be achieved, the state-level functionaries have 
to organize themselves in wholesale distribution or collection of utility services and charge on 
a commercial basis the various local bodies for the services they render (Kurup, 1989). 
Research record show that a beginning has been made to involve the community in the 
programs initiated by the slum improvement projects of the Municipal Corporations of 
Hyderabad and Vishakapatnam. In spite of all opportunities given, facilitating was required 
to initiate action. 

The main issues that need to be addressed at each stage are: 
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o sensitising policymakers and technologists to the needs and problems of the urban 
poor; 

o instituting regular mechanisms for involving the community at every stage; 
o Choosing a technology that reflects the community's preferences, keeping with the 

sociocultural environment; low capital cost and operating cost, ease of maintenance 
and the flexibility for later upgrading/expansion. 

Women's participation 

The greatest contribution of the decade program is in respect of community awareness 
and particularly the aspect of women's participation. It is now possible for women in the 
community to participate in the promotion, implementation, maintenance and management of 
water supply and sanitation facilities. 

Change in culture. attitude and behaviour 

Misuse of environment and resources due to disregard of ecology is the main cause of 
India's problems, as manifested at various levels. The apathetic attitude of the owner of the 
schemes combined with the shortage of skilled manpower are the main reasons for the 
malfunctioning or nonfunctioning of many of the schemes. Most urban water supply and 
sanitation institutions are staffed by engineers and bureaucrats who are not sensitive to the 
needs of the urban poor (Dharmaraj, 1991). They tend to work in water-tight compartments 
and concentrate on technological issues. As far as technologies are concerned, there is today 
a clear demarcation -high-cost technology for the rich and low-cost technology for the poor. 
This status difference has led to engineers not taking any interest in low-cost technology. 
This technology choice should be dictated by location and not income to give the necessary 
status to the program. A change of attitude on the part of policymakers at the highest level is 
required which will also bring about intersectoral coordination and community participation. 
Radical change in attitude is required from the apathetic attitude to responsible, accountable 
and participative behavior leading to a professional outlook or approach. 

In many cases, water supply schemes suffer from neglect, vandalism and mischief. 
Total inertia, the lack of concern for inconvenience to neighbors, little public accountability 
and the wrong conviction that it is only the Government's responsibility to look after 
sanitation and water supply, are the factors leading to ineffective and wasteful use of 
resources as well as increasing environmental pollution. In the ultimate analysis, water has to 
be treated as a valuable and scarce resource which is not available for the asking. 
Community has to pay for it. A major change has to take place in the citizens' roles 
--productive, social and economic- in the utilisation of scarce resources, keeping the 
ecology and environment in mind. 
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1.10. Conclusion 

An integrated water management calls for assessing the state of the natural 
environment, identifying the prevailing ideologies and economic conditions and existing legal 
administrative and financial arrangements, and implementing program through community- 
based management. 

2. APPRAISAL OF RESEARCH CAPACITY 

Research institutions competent to undertake studies in water management are many. 
There are several government organisations already designated for this purpose. International 
organisations such as WHO, The World Bank, UNICEF, UNDP, ODA, Ford Foundation, 
IDRC etc., serve as donors as well as investigative teams for this purpose. 

a) The Government organisations who are equipped with the research potential and 
capacity are: National Water Grid of India; Central Water and Power Commission (Delhi); 
Ministry of Environment; Geological Survey of India; Ministry of Urban Development 
(Central & States); Department of Water Conservation (Central & States); Ground Water 
Surveys and Development Agencies (Dune); National Environment and Engineering Research 
Institute (NEERI); Maharashtra Engineering Institute and Other State Department; All India 
Institute of Public Health and Hygiene (Calcutta); Maharashtra Board of Water Supply and 
Sewerage; Indian Water Works Association. 

b) There are a number of industries who are particularly interested in research in water 
management. 

o ION Exchange India Ltd. Particularly interested in recycling water and reverse- 
osmosis plants, Zero B-Plant promotion, and desalination plants. 

o Tata Consultancy. Undertakes research on environment, water pollution etc.. 
o Excel Industries. Undertakes research in reclamation of sewage for formulating 

fertilizers. 
o Aqua Guard. Small-scale water purification. 
o Bharat Heavy Electricals. Design of water distribution parts, desalination plants and 

defluoridation plants. 

c) Research educational institutions: 

o Indian Institute of Technology. With the hydraulic departments for all technical study 
in water management, waste recycling, design specification for water system etc.. 
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There are five I.I.T.'s in the country -Delhi, Madras, Bombay, Calcutta and 
Kanpur- who can do excellent research work in the area. 

o Institute of Science, Bombay and Bangalore. 
o SNDT Women's University, Bombay and Pune. 

These institutions can tackle research regarding chemical and bacteriological 
contamination. 

d) NGOs 

o Institute of Health Management, Pachod, Aurangabad. 
o Tata Institute of Social Sciences, Bombay. 
o SPARC, Bombay. 
o SEWA, Ahmedabad. 
o SNDT Women's University, Bombay. 

These institutions can enhance community participation through women as catalysts to 
convert water supply management into health status at the community level. They can create 
a role for communication and social mobilisation in the water supply program to bridge the 
software gap. 

3. FUTURE RESEARCH OPPORTUNITIES 

3.1. Topic: Development of groundwater resources 

Research problem: 

The availability of both surface and groundwater is gradually diminishing and there is 
increase pressure to cope with the demand created by increasing population and urbanisation. 
On the basis of hydrogeological data, the groundwater potential of India has been estimated 
at approximately 41.6 million hectares metres per annum. It is reported that the water table 
is falling because of the exponential growth of water usage. 

Objectives: 

There is a dire need to undertake studies with the following objectives: 

a) to identify, apply and develop scientifically- and technologically-feasible and 
innovative methods and procedures for the development of groundwater resources and assess 
potentialities of groundwater source on location-specific basis; 
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b) to identify measures to recharge subsoil water to reduce the `runoff to the sea and 
thus augment the groundwater resources; 

c) to augment groundwater through rainwater harvesting, water conservation and 
artificial recharge; 

d) to study the possibility of open dug well contributing to the supplementary system 
of water supply since boreholes do not generate large quantity of water due to the structural 
nature of rock in some areas; 

e) to find ways of solving contamination problems (sources, minerals, migration 
patterns in aquifers) for groundwater supply and establish water quantity modelling. 

Research in this area should help in the management of groundwater balance so that 
the utilisation of groundwater is not exceeded over and above the `safe yield' condition. It 
would ultimately help to restore groundwater balance through adequate controls exercise 
under watershed management. 

The outcome of such a study would be very beneficial for developing counties to 
supplement their water resources for effective water management at the local level and 
encourage communities to manage the water and sanitation facilities by themselves. The 
conjunctive management would provide the maximum utilisation of surface water as well as 
groundwater. 

Potential recipients: 

o Indian Institute of Management, Pawai, Bombay, which can coordinate with its sister 
institutes in other major cities -Delhi, Calcutta, Madras and Kanpur. Contact person: 
G.D. Aggarwal. 

o Indian Water Works Association (which has professionals from government and 
nongovernment organisation as members), Bombay 400 055. Contact person: S.S. 
Patwardan. 

o Ground-water Surveys and Development Agency, Pune, Maharashtra. Contact person: 
B. G. Dhokarikar. 
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3.2. Topic: Management of wastewater reuse 

Research problem: 

Reuse of wastewater after treatment is essential for proper utilisation of water as well 
as reducing the pollution of the environment. When the total demand for various uses, that is 
irrigation, domestic and industry, exceeds the supply, it is essential to consider means of 
augmenting supply by recycling wastewater. It is required to plan the collection, treatment 
and actual utilisation of wastewater with due check on quality parameters, which will 
ultimately reduce the health hazards to surrounding areas, maintain the environmental balance 
as well as produce green surroundings in the environment. 

Technological and economic feasibility of wastewater reclamation processes for 
augmentation of freshwater supplies in urban area is a problem which needs attention 
immediately. 

Objectives: 

a) to assess the quantum of different types of wastewater generated (sullage, sewage, 
industrial effluents etc..); 

b) to study their transport/disposal/collection systems with a view to consider possible 
decentralized treatment sites; 

c) to collect data regarding the composition/characteristics of these wastewaters so as 
to help selecting appropriate treatment process/es, keeping in view the intended use of the 
water so treated; 

d) to assess the suitability of technologies available for treatment and reclamation of 
wastewaters and assess their cost effectiveness. (Methods of treatments would include: 
conventional treatment, reverse osmosis, electro-dialysis, solar distillation, multiple-flash 
distillation, Ion exchange, etc.). 

Recycling wastewater is very important in the context of the mounting environmental 
problems of metropolises with increasing population everyday. Recycling of sullage (kitchen 
and bath water) after treatment for flushing toilets would reduce the requirement of municipal 
water supply to homes, hospitals and hotels. The total quantity of water saved through this 
process can accommodate all the rest of the population who are not served with water and 
sanitation facilities. 
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This research would help us identify new and environmentally appropriate solutions 
for augmenting and conserving water resources as well as minimising pollution. 

Potential recipients: 

o National Environment and Engineering Research Institute, is equipped to do research 
in this area. 

o Ion Exchange India Ltd. has undertaken a lot of innovative approaches in this respect 
and would be able to play a vital role in the `research and development' aspect of this 
technology. 

o Center of Environment Education, Pune. 
o Center of Environment Education and Appropriate Technology, Ahmedabad. 
o Indian Water Waste Association. 
o Department of hydraulics engineering. I.I.T.. Bombay, Delhi, Kanpur, Calcutta and 

Madras. 
o Excel Industries, Contact person: Mr. K.C. Shroff. 

3.3. Topic: Community-based management system for water and sanitation 

Research problem: 

A number of technical, political, economic and social factors interplay in the process 
of arriving at an effective water management system even if there is adequate water 
resources availability. One of the main problems stated by several researchers is the colossal 
waste of water resources. One-third of our drinking water is either leaked or wasted and a 
great deal of misappropriation of drinking water for other uses occurs in the process. In 
public water distribution systems, misuse and inequitable distribution occur due to water 
loses in the system and loading of the distribution system. Added to it is the contamination 
problems posing great health hazard. Technology can help to a certain extent in the recycling 
of wastewater, purifying water, developing leak detection methods and building appropriate 
equipment for continued surveillance. The sustainability of effective water management rests 
on the community and its involvement. The role of government must change, concentrating 
less on direct provision of services and more on enabling local public and private institutions 
to deliver them. 

Objectives: 

a) to empower the community, especially women, to gain control of the resources 
-that is empowering women to undertake the management; 

b) to optimize existing resources through improved organisation and methods; 
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c) to evolve appropriate and low-cost options and patterns of equitable distribution to 
ensure adequate supply of water to the large squatter settlements in metropolitan areas 
outside the reach of municipal services; 

d) to promote operational research necessary for the preparation to participation, and 
provide continuing information services to inform and promote methods of preventing 
diseases associated with contaminated water and poor sanitation and increase awareness about 
the importance of protection and its cost; 

e) to determine appropriate institutional organisations at the community level, delegate 
authority for organising and managing water supply and sanitation, and create a coordinating 
mechanism that can effectively function at all levels; 

f) to redefine appropriate roles, resources, collective leadership, decision making, 
implementation and evaluation as acceptors, users, managers and change agents. 

Their traditional tasks in water supply and waste disposal for family well-being, 
economic resources and health, make women the main potential contributors to and 
beneficiaries of water and sanitation projects. The type and extent of the involvement of 
women depend largely on the objectives of water supply and sanitation projects. These may 
range from narrow short-term objectives to serve a certain area or to install a certain number 
of water supply facilities, to broader long-term objectives of water and sanitation in the 
socioeconomic development of the community. 

Potential recipients: 

o SNDT Women's University, Dept. of Post-graduate Studies & Research, Bombay. 
o Institute of Health Management, Aurangabad, Maharashtra. 
o Society for Promotion of Area & Research Centre (SPARC). 
o Tata Institute of Social Sciences, Bombay. 
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URBAN WATER MANAGEMENT: LATIN AMERICA' 

Daniel Panario" 
Instituto de Geociencias, Montevideo, Uruguay 

INTRODUCTION 

Water resource management in Latin America reveals the lag experienced by the 
continent in tackling complex environmental problems. The situation is worse in the case of 
water resources, as these are affected by almost all interactions taking place in nature more 
promptly than many other resources. 

Indeed, the set of disciplines that traditionally analyzed water supply to human 
populations underwent the same fragmentation which characterized all sciences until the end 
of the 1960s. Although this took place in all institutions with attributions or interests in this 
field, there have been differences between institutions of an academic nature and those 
directly engaged in water management. 

1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

1.1. Aspects and objectives best researched 

The companies responsible for supplying drinking water in Latin America have 
quantified available water sources, have carried out costs studies (generally incomplete) of 
their utilization (Anton, 1993), demand projections, water quality monitoring after its 
treatment through conventional analytical procedures'. They are knowledgeable about 
current deficits and, partly, about the causes for such deficits. 

The research needed to produce this type of information is usually performed by 
international consultants (requirement of lending agencies), under terms of reference 
determined by technicians of national firms -usually trained in engineering- and, as a 
result, with a partial vision geared towards the hydraulic and sanitary engineering aspects 
involved.' 

Based on minutes of congresses' and other related publications, universities have 
produced a great volume of work on aquifer characteristics, including estimates of age of 

Editor's note: This document was translated from Spanish. 

Collaborators: Gustavo Pineiro, Ana Dominguez. 
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sediments, age of recharged water, its porosity, conductivity estimates (of variable 
precision), some chemical properties, degree of contamination and, eventually, its sources, 
presence of saline intrusions, change in piezometric levels attributable to excess pumping, 
etc.. With regard to some aquifers, there is also information on their recharge area4, 
including maximum permissible volumes for sustained use. 

Although these works almost invariably emphasize the importance and need for 
integrated and interdisciplinary studies, no specific mention is made of who should or could 
undertake these, when or where such studies should be done. 

1.2. Research gaps 

The above-mentioned disciplinary bias, together with the economic efficiency required 
from the firms by economic adjustment policies have led these firms to cater for demands 
selectively. Sources able to strengthen central water distribution systems are the only ones 
being researched -with the limitations referred to later in this report. Other sources which 
could have helped to solve supply problems of areas that cannot be served by the central 
network, have not merited any attention. 

Other research by universities and research centres has generated knowledge on the 
status and behaviour of deep and surface water sources. However, it has followed the model 
established by international scientific research publications, which emphasizes specific 
undertakings' and essays of sophisticated techniques' over integrated analysis, for which 
there is practically no place in these media. Integrated studies to solve specific problems, or 
studies which might be used directly for this purpose, do not exist or, if they do, we have 
not been able to find them.' Also, none of the works consulted include the social aspects of 
the problem, and much less involve the communities themselves and the water users. 

With regard to specific water sources, existing information is, even more deficient, 
because water systems are dynamic, and "snap shot" studies are not very useful for forecasts 
or estimates of their potentials. Most research undertaken favours static over dynamic 
analysis; information on water volumes has diminished during the last few years, as the 
number of measuring stations has dwindled to save costs. Also, research under a 
determinist-mechanicist approach tends to analyze data as temporal series with a given return 
rate, not as dynamic processes responding to curves, which many times show exponential 
growths'. 

In relation to the contamination of surface waters, the knowledge is very fragmented 
because institutions able to continuously monitor the state of drain channels are very few and 
these, if we except perhaps Brazil and Mexico, do not have the material resources needed. 
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Water supply utilities have not researched the renewability of resources involved, not 
even prior to important engineering undertakings, to the extent that in countless cases 
resources developed ultimately could not be used for originally intended purposes10. 

In many cases, adequate models to handle complex water distribution systems 
-including the simultaneous coupling of different pumping mechanisms, water distribution, 
with different capacities and pressures- are not available. . 

Analytical information on the quality of water actually distributed is insufficient, 
bearing in mind interactions taking place between sewage and drinking water transportation 
systems (Auge and Nagy, 1992) in old water supplying systems, the lack of cleanliness of 
storage tanks, and the low frequency with which companies perform home analysis, when 
they do. 

On the other hand, there is no adequate sharing of the analytical results. This 
reaffirms the unsuitability of having water distributing organizations as they are also 
responsible for controlling its quality. Their behaviour does not deviate much from that of a 
private company, their effectiveness being measured by the cubic meters of water sold rather 
than by its quality". 

Not all countries are in the same situation and have the same possibilities; as a result, 
efforts to develop the potential of regional scientific communities will have priority, which 
can be achieved by starting with the more experienced centres. 

The development of a critical mass of decentralized researchers in areas of greatest 
need; the promotion of an awareness bent on the most efficient use, administration and 
conservation of water resources; the research of economically viable technical choices to 
utilize ground or surface waters; and the development of knowledge for an adequate 
management of water resources, are all aspects of unpostponable priority. 

1.3. Outstanding contributions for water policy and management 

The contributions made by institutions -generally international- in works of regional 
nature deserve to be recognized. For example: 

DeMayo, A. (199)), Water Quality Issues in the Countries of the American Continent. 
IDRC/NU. Identifies the common issues in each country in relation to water quality, 
with important palliative recommendations. 

o Anton, D. (1993), Thirsty Cities. IDRC, (In press). Identifies structural causes of 
specific water supply problems in the urban environment, sectorial attributions, 
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historical and political responsibilities and solutions of a financial nature, among 
others. 

o UN/ECLAC (1991), The Administration of Water Resources in Latin America and the 
Caribbean. Describes the institutional organisms responsible for the management, 
planning and creation of policies, waste control and pollution in Latin America and 
the Caribbean. It also notes the recent innovations in management policies in Brazil, 
Chile and Mexico which deal, fundamentally, with decentralization processes. 

o UN/CEPAL (1991), America Latina y el Caribe: El Manejo de la Escasez del Agua. 
Santiago, Chile. Performs a diagnosis of regions with water shortages, taking into 
consideration the management of water resources, the current legislation and the 
applicable policies of the situation. 

o PRM-UNESCO (1987), Informes Finales del PRM-UNESCO. La Serena, Chile. 
Includes multiple relevant works able to provide low-cost techniques for the 
utilization, management and exploitation of alternative hydric resources (conceived for 
rural areas, although susceptible of being applied to the communities prioritized in 
this report), documenting and evaluating limitations and opportunities of popular 
adaptation strategies. 

o The World Bank (1986), Information and Training for Low-Cost Water Supply and 
Sanitation. (7 sections). The World Bank, Washington; D.C. (7 sections). The 
bibliography on management and community participation in low-cost alternative 
technologies is not abundant, and important contributions can be found in this series. 
It includes proposals for economically-attractive development techniques involving the 
communities and stimulating the development of dexterity in handling the 
environment, water supply cost evaluation, educational aspects and consideration of 
specific cases (Guatemala). 

o CEPIS (1989), V Reunion del Programa Regional Prevention y Control de la 
Contamination de Aguas Subterraneas. Lima, Peru. In this work, CEPIS presents 
scientific elements interconnecting urban development and variations in quality and 
quantity of groundwater, as well as changes in recharge systems. It proposes 
rationalization and control programs of water resources through interdisciplinary 
work. 

o CEPIS (1987), Contamination de las Aguas Subterraneas. Lima, Peru. This is a 
report describing the problems of quality of groundwater; it was carried out by 
engineers connected with the subject. Once again, CEPIS suggests the need to 
undertake interdisciplinary approaches and several tasks to be accomplished. 
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Aoki R. C. and Rodriguez L.M. (1992), das Aguas Subterraneas por 
Industrias. Un Metodo de Evaluacion de Riesgos. IG/SMA. Recommends 
methodological policies to promote changes in environmental management, 
particularly monitoring the vulnerability of large regions through existing and, 
therefore, low-cost data. It defines what areas or anthropic activities present greatest 
contamination risks for aquifers. 

Herndndez, M. A. and Gonzdlez, N. (1992), La Dimension Ambiental en la 
Hidrogeologia Subterranea. CONICET-Universidad La Plata, Argentina. 
Underscores awareness of the limits of water as a resource in Buenos Aires, its 
vulnerability, and the social cost of existing contamination levels overlooked by state 
agencies. 

o Pacheco, A., Aspectos Tecnicos Insuficientemente Considerados na Legislavao 
Brasileira de Aguas Subterraneas. USP/CEPAS, Activ. 1984-88. Identifies political 
and legislative responsibilities for some insufficiencies in groundwater quality; it 
ascribes responsibility for solving problems relating to the search, protection and 
development of groundwater, and the lack of a policy for its management. 

o Iritani M. A. et al. (1992), SeleVao de Areas para Disposi!pao Final de Residuos 
Industrias Perigosos. Carateristicas Geologicas a Hidrogeologicas. IG/SMA- 
CETESB. Sao Paulo, Brazil. Determines and documents contamination causes in 
industrial areas of Sao Paulo, underscoring the difficulty in applying wastes protection 
standards in Brazil; also, proposes a mapping system to be undertaken by IG/SMA, a 
control system to be implemented by the environment management agency, including 
costs considerations, responsibilities of individuals and the State for each stage of its 
implementation. This system has been used by IG/SMA, CETESB/SMA, Department 
of Water and Electrical Energy, and the Brazilian Farming Research Organization. 

Rebougas, A. C. (1990), Groundwater: A Vital Resource in Brazil. Sao Paulo 
University. Cia. Agua a Esgoto de Ceara, CEPAS. In 28th International Geological 
Congress, Washington, D.C., USA, Vol. 2, pp. 2-680. It includes a description of 
water resources in the country, and underscores economic priorities to be taken into 
account by the scientific community when studying groundwater quality maintenance, 
together with technological limitations and insufficient legislative implementation. 

o De Felippi, R. C. (1992), Riegos Hidrogeologicos de to Vertidos Domesticos e 
Industriales Incontrolados en Zonas Urbanas. Caso Ejemplo Quilmes. Buenos Aires, 
Argentina. Faculty of Natural Sciences, Universidad de La Plata, Argentina. This 
study contains a hydrogeological approach in an area contaminated by industrial 
chemical waste disposal, and the population supplying themselves from household 
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wells, partially affected by the progress of a contaminated underground current whose 
direction is defined. 

1.4. Aspects and objectives for future research 

Companies which have the dual responsibility of eliminating sewage waters and 
supplying drinking water in Latin America, in many cases do not anticipate the negative 
interactions taking place between the two, and much less the possibility of accounting for 
both through planning. Sewage water could partly meet the deficit of usable water; they do 
not regulate consumption in order to rationalize it, beyond the eventual garden irrigation 
prohibition during hours of peak demand, or tariff increases. 

There is a lack of research in almost all areas dealing with water supply and manage- 
ment, with the exception, perhaps, of water volumes available for centralized distribution, 
and demand projections and costs (incomplete) of using alternative sources. 

However, consideration will be given to those aspects which might be of interest to a 
bilateral cooperation agency, leaving aside other aspects which in our opinion should be more 
properly dealt with by multilateral agencies, such as monitoring, centralized water 
distribution or conventional sanitation; almost invariably, these aspects are solved from a 
purely short-term economic perspective by means of a hydraulic engineering disciplinary 
approach, which usually does not employ scientific and technical knowledge for alternative 
solutions. 

Our intention is not to deny the correctness with which some companies have solved 
centralized water distribution and sanitation problems, such as the company supplying 
Curitiba in Brazil, but this takes place in a very special context which is not in the least 
representative of the general Latin American situation, one of ever-increasing service cost, 
which discriminates against low-income populations12, on price, quantity and quality. 

We propose that priority be given to research activities aimed at improving the quality 
of life of local populations. As a prerequisite this calls for basic research in water resource, 
including the creation of a computerized hydrological infrastructure in national research 
centres (universities, research centres, Associations of Hydrogeologists, Hydrologists and 
Sanitation Engineers). 

In fact, countries and institutions able to carry out the appropriate research, could 
establish the hydrogeological and hydrological background of the areas involved; this 
background would consist of a series of data and maps referring to primary flows from 
hydrological basins and sub-basins (including potential aquifer recharge and discharge areas 
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and protected source areas, rate of contaminant collection and degree of their retention by the 
aquifer or dilution rate by surface waters). 

This information must be made available to user communities together with proposals 
for solving the self-management and water supply problems in appropriate quantities and 
quality. Aspects which in this context deserve greatest attention are: 

1.4.1. Integral analysis of water systems potentially fit for human consumption 

Interactions of the physical and biotic medium with economic activities should be 
analyzed; also the habit-forming processes or customs among heterogeneous societies, 
training possibilities likely to bring about changes in habits or subsistence forms of 
communities which can affect others, as with improper farming in protected aquifer source or 
recharge13 areas, or dump sites in these areas upon which waste scavengers and others 
depend for their livelihood. 

As previously stated, most work in Latin America does not account for these aspects. 
Complex interdisciplinary studies are required; existing qualified teams have not confronted 
these topics. 

In large urban industrialized areas, surface aquifers are usually sectorially 
contaminated or have a saline content or organoleptical properties which render them 
unsuitable for their centralized distribution. If conveniently managed, they could supplement 
non-drinking water requirements which represent most of the residential demand. 

As for fissured aquifers, these contain water of variable quality, albeit in volumes 
insufficient for densely populated areas. They could serve the needs of districts which are 
often marginal in relation to the formal economy, but not necessarily in regard to their 
cultural, organizational and solidarity levels. They are frequently capable of finding 
solutions unthinkable to those used to solving water supply problems only through payment 
of fees14. 

1.4.2. Rehabilitation or preservation of water sources 

The topic of rehabilitation or even of preserving the hydrological cycle is crucial in 
Latin America. Very few countries have water codes enabling a territorial arrangement in 
agreement with the preservation of sources and aquifer recharge areas. In countries where 
such code exists, as in Brazil, it has not been established to cover all states. Where a state 
has it, the needed correlation of powers for its enforcement does not necessarily exist; 
enforcement usually affects all kinds of political and economic interests. 
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When there is political will to apply measures as those proposed, local or national 
governments find within their own technical agencies, or in collaboration with multilateral 
agencies, the necessary knowledge for their application; on the other hand, when these 
favourable conditions are not present, there may even be more precise knowledge, but left 
without application. It is for this reason that in this item we refer to those sources, which on 
account of their dimension (basin size) can be managed by a human group -connected not 
only by cultural traits, but by bonds of neighbourliness as well. Some of these water sources 
might merit support for their rehabilitation and/or rational management. 

Water purifying techniques, such as artificial recharge, are well suited for the 
construction, use and management by communal-type organizations (Hofkes and Visscher, 
1986). Social control is usually more effective than state control in preventing illicit 
environmental abuse. 

1.4.3. Negotiating capacity of civil society 

As previously stated, there are reasons for the misgivings felt and for the permanent 
confrontational attitude between civil society and government institutions regarding the 
management of the environment in general and water in particular. 

The civil society, in turn, does not have the capacity to verify causal relationships 
between damage and responsibility and, as a result, its negotiating capacity is very reduced. 
Research carried out by independent agencies, that is to say, agencies not connected with 
resource management or with the political system, is the only possibility for improving the 
community's negotiating capacity and for guarantying the utilization of knowledge acquired 
by the project witl} which to defend groups at risk. To address all these situations, bearing in 
mind the intervening time between a project proposal and its approval, it would be necessary: 

a) to have centres equipped with the scientific equipment necessary to perform 
analytical work15. Centres of excellence should exist in most of the countries; 
on the basis of this infrastructure and with rapid funding arrangements, 
financing requests could be answered which would enable to solve with the 
expediency required, and on an equitable basis -scientifically sustainable- 
the conflicts involving groups at risk, and bring to the fore systemic 
deficiencies while proposing relevant palliative and corrective measures. 

b) Institutional support to groups with interdisciplinary background16 which 
would act at the same time as a connecting link between laboratories and the 
communities, and may be able to analyze not only aspects of interactions 
taking place at the hydrological level between the physical and biotic medium 
and productive activities, but also the related social and cultural aspects. IDRC 
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should -in keeping with its tradition- maintain a priority financing line to 
provide this support, because once these groups disappear, over the short term 
their activities can hardly be taken over by state agencies. 

1.5. Interrelations between water, urban agriculture and disasters 

Out-of-control urbanization, and commercial or subsistence agriculture in Latin . 

America have been considered as some of the most serious environmental problems in the 
region. 

Subsequent growth of urban areas caused these to advance and impinge upon 
agricultural lands, even upon irrigation lands as is the case in Santiago, Mendoza, Mexico, 
etc.. When the agricultural lands are plentiful as in Buenos Aires or Montevideo, resulting 
conflicts were minor or went, for the most, unnoticed, but where land is scarce and an 
irrigation field is taken out of production, as in Chile, the problem merits different attention. 

On the other hand, the vulnerability of the poor urban dwellers consists, to a large 
extent, in having lost their ability to grow their own food and build their own reasonably 
inhabitable dwelling. In Latin America many rural migrants" are field workers, 
unemployed as a result of the agricultural crisis. These rural proletarians are not versed in 
today's complex agricultural technology. When they migrate to the city, they do so seeking 
the higher status of urban worker, trying to erase any and all links connecting them with 
their hard past18. 

Due to the invasion of agricultural lands close to the cities or their division into small 
lots and sale at low prices, an abrupt transition between an agricultural and an urban zone 
does not exist in Latin America. Between both zones there is a transition which signals the 
enormous possibilities for improving the quality of life, and for generating freedom spaces 
for the urban poor. Irrigation channels, when they exist, or drainage ditches in these 
"barrios", are not only open sewers but, as these expand into the rural areas, they are used 
for irrigation, causing water-transmitted diseases such as hepatitis, typhoid and cholera to 
become endemic or epidemic. Also, the recycling of urban wastes is a main source of 
income for many inhabitants of these marginal "barrios"; they install themselves near dump 
sites or produce these by carting wastes for their subsequent reclassification. This waste 
handling contaminates the water table, drainage channels and even oceanic beaches. 

It is possible that urban agriculture (not necessarily subsistence agriculture) could be 
the key to promoting a rational use of organic urban wastes regardless of origin, which could 
at the same time recuperate drainage channels and the productive capacity of degraded 
agricultural lands; it could also produce food and be important sources of income, in addition 
to functioning as a catalyst for social organization around productive activities. However, it 
must be borne in mind that all this requires an education which is difficult to obtain in an 
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environment with a culture different from ours, in spite of appearances created by a common 
language. 

The water problems experienced in suburban areas are not very different from those 
of the rural areas, and in many cases their solutions are usually similar; however, due 
perhaps to greater attention, there are many examples of correct solutions in rural areas, 
although we have not found similar solutions applicable to urban areas in the relevant 
bibliography. 

2. APPRAISAL OF RESEARCH CAPACITY 

2.1. Introduction 

In order to adequately respond to this question, a survey has been undertaken among 
institutions and individuals who, in our opinion, are more relevant to the issue (see sample in 
appendix 1). 

The response rate has been 30%, representing 33% of the countries surveyed; this 
would seem to indicate a certain "disinterest" or insecurity with respect to the questions 
asked. 

The more relevant results are: 

o Lack of connection of research and administrative institutions with NGOs and user 
organizations. 

o Centres having specialists working mainly in social sciences, and secondly in 
hydrobiology, are very few. This confirms two things: (1) the gap existing between 
theoretical solutions and their conversion into practical applications and, (2) the 
difficulty to carry out interdisciplinary alternatives. 

o There were no indications of experiences in interdisciplinary and interinstitutional 
work or studies aiming at an integral and planned management, seeking instead 
solutions to short-term problems, in many cases for political reasons (large 
infrastructural undertakings, which do not provide solution to structural problems, 
such as preserving recharge areas, sustainable management of hydrological basins, 
etc., all of which entail the well-known problems of overdraft, saline intrusions, and 
overall degradation of ground and surface water sources). 
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o There are just a few hydrogeologists on the continent, and they are found mainly in 
Mexico and Brazil. 

o Groundwater is not fully utilized or is incorrectly used due to ignorance, because all 
supply schemes are oriented towards investment in surface waters. 

o Lack of standards for the utilization of underground resources in most of the countries 
results in a progressive and irreversible destruction of the resource. 

2.2. Institutions potentially interested' 

2.2.1. Strong countries 

MEXICO 

Institutions: 

o Autonomous University of Mexico (UNAM), Geophysics Institute, Mexico 
City. 

o National Water Commission. Mexican Institute of Water Technology (IMTA- 
CNCA). 

o Urban Development and Ecology Department. 
o User Associations. 

Possible coordinators: Ramiro Rodriguez Castillo (Geophysics Institute, UNAM); 
Luis Gonzalez Hita (IMTA); Ismael Herrera (Geophysics Institute, UNAM). 

Potential: 

o There is a legal framework clearly distinguishing between supply, use and 
administration of the water resource. 

o Mexico holds 69% of all PhDs, or equivalent, in Latin America, and 20% of . 
all leading institutions. Research institutions have broad experidnce in work 
involving interinstitutional, hydrogeological, hydrogeochemical, 
hydrogeophysical, anthropomedical and socioeconomic studies, as well as in 
studies of effects produced by overdraft of the resource. 

(T.N.) Names of institutions, government departments, etc., have 
been freely translated into English to facilitate their reading. 
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o There is tendency to focus on the practical solution of management problems 
within the framework of the management of the resource. 

o Possibility of establishing connecting links with existing user associations. 

BRAZIL 

Academic institutions: 

o Sao Paulo University - Geosciences Institute - Groundwater Research Centre 
(CEPAS). 

o Federal University of Rio Grande do Sul. 
o Technological Company for Environmental Sanitation (CETESB), Sao Paulo. 

National operating institutions: 

o National Department of Works and Sanitation (DNOS). 
o Special Secretariat for the Environment (SEMA). 

Local operating institutions: 

o Department of Water and Sewage, Sao Paulo State Basic Sanitation Company 
(DAEE). 

National research institutions: 

o Geological Institute. 
o National Department of Water and Electrical Energy (DNAEE). 
a Hydraulics Research Institute. 

Possible coordinator: Dr. Aldo da Cunha Rebouras (CEPAS) 

Potential: 

o There is a legal framework favourable to the application of decentralized 
management policies, on the basis of hydrographical basin division, with the 
participation of state institutions and private counterparts, such as individuals 
and community users. 

High level specialists (PhD or equivalent), permanent teaching staff and 
associates in the fields of basic hydrogeology, aquifer management, urban 
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hydrogeology, hydrogeochemistry, aquifer contamination, environmental 
hydrogeology, etc. (CEPAS observes a recessive policy by the Sao Paulo 
University, which directly affects its human resource possibilities). 

o CEPAS general and specific purposes are similar to those outlined in the 
objectives of this work, promoting scientific exchange with parallel institutions 
and centres in Brazil and abroad. 

o Association with researchers from other institutions at the national, regional 
and international level (agreements and contracts, among themselves, and with 
IDRC). 

o Complete instrument and laboratory equipment. 

o Excellent development level throughout 13 years of work in identifying and 
formulating problems, definition of objectives, formulation of alternate policies 
and consideration of long-term social and environmental impacts. 

ARGENTINA 

Academic institutions: 

a University of Buenos Aires (UBA). 
o La Plata University. 

National operating institutions: 

o Sanitary Works of the Nation. 
o Climate and Water Institute. 
o Natural Resources Research Centre. 
o National Technology Farming Institute. 

Possible coordinators: Miguel P. Auge (Professor of Hydrogeology, UBA); Josh A. 
Cotoggio (Director of Environment Research Center, La Plata University (PRIM- 
CONICET). 

Potential: 

o Broad experience in hydrogeological studies connected with urban and natural 
pollution; saline intrusions; basin studies; prefeasibility of purification by 
natural recharge, etc.. 
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o Existence of agreements with municipalities, and interdisciplinary research. 

o Ongoing research together with IDRC and CONICET. 

o Methodological studies of interdisciplinary research in environmental projects. 

o The multiplication of agencies and jurisdictions, with the subsequent 
duplication of roles, product of a decentralized federative structure, which 
operates in isolation from the centralized supply and management, provides an 
opportunity to create links connecting them with the users, in order to take 
into account all interdependencies of the management process. 

o Basic importance of training human resources in purification and management 
techniques. 

2.2.2. Weaker countries: 

BOLIVIA 

Institutions: 

o San Andres University, La Paz. 
o National Directorate of Environmental Sanitation (Ministry of Social Protection 

and Public Health). 
o Directorate of Water Resources-Cochabamba Development Corporation. 

Possible coordinator: Victor Recaldi (Directorate of Water Resources-Cochabamba 
Development Corporation, Cochabamba). 

Potential: 

o Broad experience in problem detection in the management of water resources; 
also, experience in coordinating urban growth and popular education; 
hydrogeological aspects regarding city recharge; control of groundwaters 
taking into account the alluvial origin of exploited aquifers. 
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COLOMBIA 

Institutions: 

o Faculty of Engineering - University of the Andes - Research Centre for the 
Integral Development of Water and Lands, Bogota. 

o Colombia National University. Geosciences Institute. 
o INGEOMINAS. 
o National Service of Groundwaters, Irrigation and Drainage (SENARA). 
o Colombian Institute of Hydrology, Meteorology and Land Arrangement 

(HIMAT) 
o INDERENA. 

Possible coordinators: Carlos Molano Cajigas (University of the Andes); Cesar O. 
Rodriguez (Colombia National University-Geosciences Institute); Alicia Gomez Cruz 
(SENARA). 

Potential: 

o Experience in the field of water contamination of Bogota's free aquifer. 
o Studies of artificial recharge, physical arrangement, hydrological and hydraulic 

management (main supply problem), environmental impact. 
o Need to bring models closer to the solution of specific problems. 

COSTA RICA 

Institutions: 

o Aqueducts and Sewage Systems Company, San Jose, Costa Rica. 
o Costarican Institute of Supply and Sewage Systems (ICAA). 

Possible coordinators: Rolando Mora. 

Potential: 

o Existence of broad management institutional systems, with specific coverage of 
problems in their respective capacities. 
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URUGUAY 

Institutions: 

o Faculty of Sciences. 
o Faculty of Engineering. 
o General Directorate of Mining and Geology (DINAMIGE). 
o Ministry of Industry and Energy. 
o State Sanitary Construction Works (OSE). 
o Municipal Supplying Corp. of Montevideo. 
o Interdisciplinary Centre for Development Studies of Uruguay (CIEDUR). 

Possible coordinator: CIEDUR. 

Potential: 

o CIEDUR is an organization with experience and capacity to manage and 
coordinate projects. 

o The capital city (with about 50% of the country's population) is supplied from 
a dam containing surface waters. It is affected by periods of draught during 
which electricity supply restrictions take place, together with an expansion of 
groundwaters. 

o The streams running through the capital are among the most contaminated in 
the world as a result of constant dumping of domestic and industrial wastes, 
and the drying up of swamplands that used to naturally purify the water. 

o The use of domestic wastes for irrigation purposes determines, together with 
their influence upon the streams, the pollution of part of the groundwater. 

o Interdisciplinary studies must be undertaken to quantify the scope of these 
phenomena in the hope of achieving alternate solutions, bearing in mind role 
duplication by different institutions. 

CUBA 

Institutions: 

o Havana University. Faculty of Geography. 
o Hydraulic Resource Research Centre (CIRH-INRH). 
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Possible coordinators: Leslie Molerio LeGn (Hydraulic Resource Research Centre, 
Havana); I. J. Gonzalez Piedra (Havana University. Faculty of Geography). 

Potential: 

o Urgent need for exchanging experiences on basic sanitation (sewage networks), 
in the face of high-risk situations concerning quality of groundwaters, which 
provide 80% of the requirements. 

Availability of user associations with responsibility for operativeness and 
maintenance. 

NICARAGUA 

Institutions: 

o Nicaraguan Institute of Land Studies (INETER). 
Nicaraguan Institute of Aqueducts and Sewage Systems (INAA). 

o Water Resources Research Centre (CIRA). 
o Nicaraguan Institute of Natural Resources and the Environment (IRENA). 

Possible coordinator: Andres Lopez (INETER). 

Potential: 

o Infrastructure is adequate to attend to long-term search for solutions. 
o Need to undertake continuous monitoring surveys enabling to detect and attend 

to existing supply and pollution problems. 

PERU 

Institutions: 

o Drinking Water and Sewage System Service of the City of Lima (SEDAPAL). 
o Natural Resource Evaluation National Office (ONERN). 

Possible coordinator: Juan Carlos Ruiz (SEDAPAL). 
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Potential: 

o Experience in resource evaluation and pollution of groundwater; also, in 
studies of water supply for the City of Lima. 

o Attention to problems of recharge and yield of aquifers, especially in marginal 
areas, bearing in mind the saline intrusion risk due to depression of the 
phreatic level. 

o Main need resides in training human resources in hydrogeological aspects, as 
solutions have a tendency to be undertaken from an engineering standpoint, 
which on occasions departs from specific solutions to definite problems, such 
as artificial recharge, transvassing of surface waters, etc.. 

o There is a need to study in greater depth saline intrusion problems and 
management of underground aquifers. 

o The management of this resource is the most highly centralized in the region; 
there are, however, municipal and provincial financing and research agencies. 

CHILE 

Institutions: 

o Pontifical Catholic University of Chile. 
o Faculty of Biological Sciences. 
o National Environmental Commission. 
o CIPMA (Environmental Planning and Research Centre). 
o Nongovernmental Organizations (NGOs). 
o General Directorate of Water Resources, Studies Department, Santiago. 

Possible coordinator: Alejandro Grilli Dorna-Fernandez (General Directorate of 
Water Resources - Studies Department, Santiago). 

Potential: 

o Substantial activity by long-standing NGOs. 

o Existence of an ongoing legal framework for the protection of the environment 
(Commission for Environmental Legislation-COLMA), as well as a new water 
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code, together with different associations and active committees operating 
through meetings, dissemination and other activities. 

o Experience in interdisciplinary work to detect problems and search for 
solutions with the help of the national, regional and local governments, 
professionals, academics, public and private development and research 
institutions, community representatives, politicians, media personnel, etc.. 

ECUADOR 

Institutions: 

o Ecuadorean Institute of Hydraulic Resources (INERHI), Geotechnics 
Department-Hydrogeology Section, Quito. 

o Users Associations. 

Possible coordinator: Salvador Maldonado (INERHI). 

Potential: 

o Experience in hydrological studies on the Quito aquifer. 
o Need to attend to water scarcity problems, which force rationing urban 

consumption to solve irrigation problems. 

VENEZUELA 

Institutions: 

o Ministry of Mines and Hydrocarbons, Geology Directorate, Division of 
Hydrogeology, Caracas. 

o Ministry of the Environment and Renewable Natural Resources (MARNR). 

o International Centre for the Integral Development of Land and Water 
(CIDIAT), Caracas. 

Possible coordinators: Jorge Alvarado (MARNR); A. Menendez (Ministry of Mines 
and Hydrocarbons, Geology Directorate, Division of Hydrogeology). 
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Potential: 

o Development of studies on the overdraft effects of basins and alluvial aquifers. 

GUATEMALA 

Institutions: 

o Ministry of Communications and Public Works. 
o National Institute of Seismology, Volcanology, Meteorology and Hydrology, 

Guatemala City. 

Possible coordinator: C. Munoz (Ministry of Communications and Public Works. 
National Institute of Seismology, Volcanology, Meteorology and Hydrology). 

Potential: 

o The overlapping of institutions with parallel roles with respect to water 
evaluation, use and conservation, imposes the creation of a connecting link 
among them and with the legal implementation instruments. 

2.3. Conclusions 

In our opinion, determining the research capacities of institutions, personalities, 
counterparts and the possible nexus among these, as well as the selection of projects which 
IDRC might finance, should be made by means of comprehensive national or regional 
studies; these would allow to precisely ascertain what centres require support as regards 
human resources training, what priority should be given to creating coordinating agencies, 
where it is possible to apply particular techniques, or where only financial support is 
required. 

3. FUTURE RESEARCH OPPORTUNITIES 

3.1. Title: Appropriate and accessible technologies for supplying water for different 
purposes in poor districts 

Research problem: 

Starting from a given growth rate19, urban environmental problems in Latin America 
are, to a great extent, independent of their size. Consequently, it would be important that 
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projects be not centred only in large urban areas, given the fact that intermediate 
communities are the most seriously affected by shortages, being differentially impacted by 
environmental, sanitary and supply problems. Poor districts in Latin America occupy areas 
unsuitable to be used as human settlements. 

In general terms, the said areas are located in flood-prone areas or where the water 
table is very high (Buenos Aires, Montevideo, Recife, Santiago, etc.) or high areas with 
pronounced and highly unstable slopes (as in the "barrios" of Recife, Rio de Janeiro, 
Valparaiso, Lima20, etc.). 

Under these conditions, water supply through pipes from the central network, or 
conventional sanitation, are not solutions within reach of agencies responsible for water 
supply and sanitation on account of the high costs involved. As a result, local inhabitants 
supply themselves from private or public hydrants located at varying distances from their 
residences, from water tables (usually contaminated), or from unlined open wells, which 
soon become contaminated by sewage waters circulating nearby or by the inappropriate use 
of these sources. Excreta disposal takes place in unlined wells, open ditches, or are tossed 
directly to the ground or into the nearest drain channel. 

Proposal: 

To solve this type of problems, during the last few decades a large number of 
technologies has been developed, referred to as appropriate or soft technologies; however, 
cases in which populations have effectively adopted these technologies are rare, and we 
believe that this was caused by the great lack of rapport between target groups and research 
groups21. Of course, this does not mean that there are no successful experiences, such as 
the laundrywomen of Recife (see appendix 2) or other examples basically found in rural 
areas or small population centres. 

Even where the scientific community is adequately developed, there are no institutions 
establishing links with the user communities; consequently, the creation of an organization 
level outside the communities should be promoted together with its scientific complement. 
Some nongovernment organizations22 have been active in this aspect and could coordinate 
the help provided and the research financial aid, taking advantage of solidarity experiences 
largely manifested in the history of the region. 

The analysis of successful cases has shown that these are linked either to productive 
activities, or to communities organized around common interests. These very aspects could 
be achieved in urban communities through productive family agriculture, in the broadest 
sense of the work, that is to say: a) agricultural recycling (i.e. earth worm culture), 
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utilization of algae; b) performing rented services to the community (effluent or wastes 
treatment); c) subsistence agriculture. 

The nonpeasant original condition of urban migrant populations forces us to consider 
the failure of these attempts if women -true "chiefs" of the family nucleus- are not 
fundamentally included, as they are the only ones who live permanently in the "barrio" and 
all ideas concerning the use of water resources aimed at women would allow a sustainable 
management process in time guaranteeing usage rights for future generations. 

Research undertakings to be promoted should include: 

a) Methodological trials of interdisciplinga research with direct application. 

b) Methodology application in solving specific problems involving, not only the research 
of the resource (in this case water), but also conservation methods, most adequate techniques 
for its extraction, as well as direct productive utilization means, either directly, following its 
treatment and recycling stages, or indirectly with technologies aimed at economizing the 
resource. An aspect which ought to be examined and carefully analyzed in any type of 
research trying to solve specific problems that affect communities with water shortages is: 

C) the adaptive strategies develo d by these communities. Researchers, as a rule, tend 
to reject a priori all systems generated by these groups, when in reality these systems 
represent cultural adaptations quite frequently successful which, in many cases could be 
improved or even replaced, albeit not without an adequate knowledge of the reasons which 
prompted them to seek this type of solution instead of another' in the first place. 

3.2. Title: Prospection and management of aquifer recharge areas and protection of 
sources 

Research problem: 

Relationships existing between use of the soil for urban agricultural or industrial 
purposes, and the behaviour of the hydrological cycle in Latin America, are disregarded or 
systematically overlooked due to ignorance or on account of the interplay of interests. Dikes 
are built to protect residential areas, which accentuate flooding in marginal districts; ground 
paving, agriculture or even commercial forest developments -such as the eucalypts, actually 
promoted- produce unusual low watermarks which affect agriculture, reduction in 
piezometric levels and water supply in sectors where there is water scarcity; excessive 
pumping in deep aquifers eventually affects surface aquifers; stream channelling reduces 
phreatic levels, or modifies the hydrology regime of rivers, which become influent and 
contaminate deep aquifers, etc.. The complexity of these processes makes it difficult for 
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those affected by them to establish causal relationships, not even when they affect the totality 
of the population. 

The tendencies towards a savage neoliberalism that have taken root in Latin America 
in the last few years, cause the rejection by the power that be of whatever forms of planning 
conceived and consequently affect, in many cases in an irreversible manner, the accumulated 
wealth of nations. 

Many countries do not even have a suitable legal framework to protect higher basins 
and the recharge area of aquifers, as in Argentina, Uruguay, Nicaragua, Chile, and Peru 
among others. Other times, the said legal framework is available, but the funds necessary to 
undertake this type of research are not available. In both cases, a sufficiently democratized 
knowledge of causal relationships established between the use of the land and resources, as 
well as their consequences upon the hydrological cycle, would enable a substantial 
improvement in the negotiating capacity of civil society, or even that of local or national 
governments facing transnational corporations. 

As a rule, the consequences of this ignorance are the silting of dams and other 
infrastructural works, recurrence of often times devastating flooding, repetition of low. 
watermark levels, salinization of aquifers and other calamities, frequently referred to as 
"natural". 

3.3. Title: Biological treatment of effluents 

Research problem: 

As previously stated, one of the main causes for high infant mortality rates in Latin 
America is the contamination of drinking water sources by human wastes. 

The large volumes of effluents produced by major cities contaminate drainage 
channels which could supply water for domestic or agricultural uses. Also, once arrived at 
final destination -usually at very high cost- by means of subaquatic emissaries, pumping to 
go over orographic accidents, they transmit their contamination to different bodies of water 
(continental and marine), frequently affecting ecosystems in irreversible fashion and 
destroying in the process important resources. According to the WHO (1987, cited in 
Ant6n, op. cit.) and others, 90% of sewage waters in Latin America are discharged in to the 
environment without prior treatment. 

Although large urban centres have primary treatment plants, most of these were 
designed for much smaller population centres. Secondary treatment exists only in very few 
centres and, generally, it only covers a few areas. 
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Proposal: 

a) Adjustment of technologies to treat effluents 

The biotechnology required for this type of treatment has been adjusted in such 
countries as United States, Sweden and New Zealand. It has not been widely incorporated 
because in cold climate countries it requires costly installations and excessive manpower. 
However, it is the only treatment that with reasonable costs permits to separate heavy metals 
from the water and to transform it again into drinking water, after having even extracted 
marketable products from it. Paradoxically, many of the species used in these treatments 
originate in Latin America, as the well known "water lilyi'. 

Adjusting an effluent treatment technology would seldom imply its utilization in large 
treatment plants -as those required by large urban centres- due, among other factors, to the 
fact that companies responsible for water and urban sanitation are not given to use alternate 
treatments; we have proof of this in that costly conventional sanitation systems continue to be 
expanded (at costs more than three times higher than those of alternate systems largely in use 
throughout the world). However, in urban organized "barrios", lacking all forms of 
sanitation and with serious contamination problems, these techniques could be applied jointly 
with other forms of alternative sanitation. 

The need for these technologies to be culturally assimilated, to be managed and 
administered by the resident population, does not make land space any more expensive, 
reducing the growing process of peripheries deprived of services, as is the case with the 
traditional equipment, which usually expels the original inhabitants. 

Successful experiences have been recorded in India in converting excreta into 
consumer products, through the utilization of Spirulina sp. (Cyanobacterium or blue-green 
algae according to different authors) (Fox, 1984; Fox, 1985); other forms with other uses 
should also be tried out. Their combination with family agriculture is a promising possibility, 
and other uses, very common in the Orient, such as biodigestors, should not be discarded; 
with these, energy can additionally be produced, although they have not become more 
popular on account of the high costs per unit of energy produced in relation to conventional 
digestors, and for requiring maintenance as well as user education, which had not been 
provided to the users when they received the technology. New construction techniques 
employing local materials and skills could be successfully tried out, or be combined with 
tertiary treatment forms which would accelerate amortizing the investment made. 
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b) Use of moist areas 

Many Latin American cities, such as Buenos Aires, Mexico, Montevideo, Recife, 
have nearby moist areas which have been partly drained, or are marginally utilized for 
productive, recreational and even habitational purposes. They have excellent conditions for 
accommodating secondary and tertiary water treatment systems without excluding some other 
possible uses. 

Prospection of areas suitable for secondary or tertiary treatment of effluents, and the 
technological adjustment to perform it at the pilot-plant level, is a research avenue which 
deserves to be fully explored. 

If experiences such as those proposed were successfully expanded, authorities 
responsible for eliminating excreta, would very soon install the said pilot plants followed by 
the generalization of these practices. This could combat one of the worst consequences of 
urban growth during the coming decades. 
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NOTES 

1. As a rule and according to WHO directives, these analyses do 
not take generally into account the presence of heavy 
metals, synthetic organic solvents and disinfectants, which 
can represent a serious threat to the quality of drinking 
water. 

2. The simplification of the problems involved reaches such an 
extreme that, in response to a questionnaire prepared by the 
University of Uruguay, concerning demand for professionals 
by public concerns (biologists in this particular case) for 
the next five years, the company responsible for the 
sanitation of drinking water answered: none required. 

3. As an example, the First Latin American Hydrogeological 
Congress (1992), and others of local scope deserve to be 
mentioned. 

4. As the cistern of Quito (Aranyossy, Pourrut and Maldonado, 
1989) and that of Mexico City (Herrera and Farvoldem, 
"Aquifer Development, Mexio City. first phase", cited by 
Klohn, 1990), 

5. According to information resulting from the Meeting on 
Research Capacity on Environmental Subjects in Latin America 
and the Caribbean (January 1992), of 357 environmental 
research projects, 56 deal with hydrology, 122 with 
environmental impacts, 113 with resource management and 66 
dealt with contamination. 

6. For example, computerized digital models developed at the 
Hydraulics and Hydrology Institute of San Andr6s Mayor 
University, La Paz, Bolivia, the Arcal Project (Hydraulic 
Research Institute, 1990), and those frequently observed in 
scientific articles. However, in the opinion of Linslay and 
Franzini (1979), "computerized mathematical models are 
usually based on an enormous data input and experience in 
data gathering, but (sic) to simulate transportation and 
dispersion of contaminants in aquifers, and not to know 
their cause-effect relationships, as a result, its 
predictability is usually poor". 

7. Argentina presents a clear example, where in addition to 
having in the different organisms dealing with these topics 
duplications of functions and jurisdictions, each sector has 
adapted its own instruments to its specific problems, 
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without taking into account existing interdependencies 
(U.N./CEPAL, 1991). 

8. The note of caution suggested by the CNUMAD (1991) is 
significant regarding financing, by the World Bank, of dams, 
plants or irrigation projects, which "have created a context 
in which natural resources cease to contribute to the 
maintenance of the ecological balance and sustainability of 
the survival of the human species in favour of short- term 
benefits". 

9. Thus, in the course of just a few years (less than 10), the 
Parana River experienced swellings, which were announced as 
"the swelling of the century", the 1150 years return rate", 
swellings which take place more than once during the period, 
in spite of which official statistics were not modified, 
even though it became obvious that the river had changed its 
dynamics following the massive deforestation of the jungle 
of Misiones, and the agricultural use of a large part of 
these territories (for soya production). 

10. The Canelon Grande Dam in Uruguay, designed to strengthen 
water supply to Montevideo, could not be used due to 
excessive materials in suspension, caused by erosion of the 
surrounding agricultural lands; in this case, no attempt was 
made to reverse the process, as it was considered as 
inevitable as drought or hail. 

11. It is a well-known fact that ancient urban city centres have 
excessive lead due to the old age of pipes made of this 
material, and this data, held by some companies such as the 
O.S.E. of Uruguay, have not been disseminated, even though 
this might prevent plutonism in children living in the said 
central city areas. 

12. In the City of Mexico, one measure to reduce the 
overexploitation of the underlying aquifer, was by 
indiscriminately increasing the price of water supplied to 
households. In Recife, in order to reduce economic 
deficits, the minimum tariff went from 0.05% to 5% of the 
base salary in 8 years (COMPESA, (1992), etc.). 

13. According to a Sao Paulo but (favelas) census taken in 1987 
there were, in the municipality, 334 neighbourhoods in 
protected source areas, encompassing approximately 24,000 
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housing units, with open sewers and all the risks that 
situation entails (Di Pace, et al., 1990). 

14. The cost of investments necessary to undertake surveys are 
amortized in a time ranging from 10 to 20% of the average 
life of the well (CEPAS-USP, Brazil, Activities 1989-1990); 
consequently, these investments could be born by the 
financial agencies involved, whereas their maintenance, use, 
management, handling and protection could be paid for by 
resident users. 

15. As is the case with CEPAS (Federal University of San Pablo) 
partially equipped with funds provided by the IDRC, the CIRA 
of Managua, equipped through Danish cooperation, etc. 

16. As CIEDUR y CIESU of Uruguay, and CESA y CEUR of Argentina. 

17. Except those who escape from droughts, as in the Brazilian 
Northeast, or in cases in which they are displaced from 
their lands by infrastructural works such as dam 
construction (Itaipu, Yaciretd, etc.). 

18. It is very symptomatic that they do not build their houses 
with straw and mud (adobe)--unquestionably more comfortable 
than those made with cement, tin plate or wood and 
cardboard-, nor do they plant trees, not even to provide 
them with shade in areas whose land and climate would allow 
for the dual purpose of providing them with the double 
benefit of shade and food with marketing potential for its 
surplus. 

19. This fact was corroborated by studies made by the IIED-AL 
(1991) concerning environmental problems in six Argentine 
cities with differing populations. In spite of their 
different characteristics concerning location, degree of 
development, expansion and predominating productive 
activities, there was a common typology regarding 
environmental problems. 

20. In Lima, most spontaneous settlements take place in 
irregular and rough terrains, where it is not possible to 
drill wells, water having to be transported at high cost. 
(SEDAPAL, 1987). 
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21. It is for lack of maintenance that wells have been 
abandoned; this failure was due to lack of trained personnel 
within the community, or want of personnel able to take 
responsibility for this task. In other cases, there was no 
locally available breakdown repair capacity, or simply the 
entire process was not in keeping with the local culture. 

22. In the case of urban communities, it is common that base 
organizations are politically partisan, thus precluding a 
really solidary action. This drawback might be overcome 
through secondary organizations, and with the cooperation of 
nongovernment organizations specializing in working with the 
communities; but it is abundantly clear that solutions 
cannot be tackled exclusively by public organizations or 
specialized academic institutions, which are very much given 
to broad interdisciplinary work -including participation of 
scientists and social promoters- and even less prone to 
allowing participation of community members in the research. 

23. Development of indigenous technology in Brazil is being 
favoured by its origins, having a low cost potential, in 
addition to being practically unknown outside the country 
(UNDP/WORLD BANK, 1988). 

24. The climatic characteristics of the region, located in its 
entirety at lower latitudes than the majority of countries 
of the northern hemisphere, implies that in this continent 
the costly installations required in the North are not 
called for here; on the other hand, abundant manpower in 
southern countries is another additional advantage as they 
are affected by high unemployment, which in many cases 
reaches 50% of the available labour force. 
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APPENDIX 1 

The case of Recife's Laundrywomen Cooperative is potentially instructive of the multiplying 
effect of social management of a basic resource, such as water. 

It concerned a group of non-organized workers, in this case laundrywomen, who organized a 
cooperative to request from a state corporation, specializing in irrigation and drinking-water 
wells, that a well be drilled for them. 

Once the well was drilled, the group began an experiment in collective management of the 
water source. This initially produced an improvement in working conditions, which evolved 
rapidly towards other aspects of the lives of these female workers: child care where 
laundering takes place, training in micro-enterprise management, improvement in family 
income, health care, etc. 

The economic improvement brought about a change in the status of the women within the 
family circle: an income equal or higher than that of their companion, a more stable income, 
adjustable to increases in living costs, all of which improving women a lot with regard to 
rights and obligations. 

Relationships generated in this manner hopefully will transcend to younger generations 
brought up in this environment, creating new behavioral patterns, and new associative and 
management abilities. 

An oppressed and vulnerable group has turned into an active social agent, able to influence 
changes in other groups, to which it relates in spcae and/or through social bonds. 
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APPENDIX 2 

MODEL OF SURVEY FORM EMPLOYED 

1) Does your Centre have experience in interdisciplinary and/or interinstitutional 
work? Yes No_ 
with Non-Governmental Organizations? Yes No_ 
with universities? Yes No_ 
with grass-roots organizations, communities, etc.? Yes No 

2) Does your Centre have technicians connected with the following fields? 

Hydrogeology 
Hydrochemistry 
Hydrobiology 
Hydraulics 
Hydrology 
Natural disasters 
and Social Sciences 

Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 
Yes No 

3) Could you enclose, on a separate page, a list of the works you consider as more 
relevant in said subjects? 

4) Could you indicate other agencies that in your country have carried out research in 
the above-mentioned fields? (If possible, explain briefly your capacities and 
limitations on a separate sheet). 

5) What are the main water supply problems in your country (from a qualitative and 
quantitative standpoint, distribution, lack of investment, management, etc.? (Please, 
provide details on a separate sheet). 

6) What is the impact of the following pollution sources? 
High Medium Little None 

a) Industrial 
b) Urban 
c) Agriculture 
d) Saline 
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7) What is the potential and actual water supply in the country's main population 
centres? 

Underground Potential Actual 
Surface Potential Actual 

8) What is the actual and/or projected demand in the main urban centres of your 

country 
state 
province 
or department? 
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URBAN DISASTER PREVENTION AND MITIGATION: GLOBAL 

Parviz S. Towfighi 
UNCHS (Habitat), Nairobi, Kenya' 

INTRODUCTION 

In January 1993, I was invited by the International Development Research Centre 
(IDRC) to write a background paper for the region of Central and Eastern Africa on the issue 
of disaster prevention and mitigation. In response to this kind invitation, I readily admitted 
that I am not an expert on the problems of disasters in that region. I emphasized, however, 
that my interest in the subject is primarily with development of systems and methodologies, 
which I have chosen to call "Integrated Planning and Management Systems for Mitigation of 
Natural and Technological Disasters". 

I do not wish to underestimate the value of research based on national or regional 
experiences; nor am I inclined to discount the importance of issue or subject-oriented 
research. Both types of research occupy an important niche in the integrated approach to 
planning for the mitigation of natural and technological disasters. The point I would like to 
stress here is that the main issue in prevention and mitigation of disasters, is not in the 
conduct of national or regional research on a particular type of disaster. The main issue 
remains the lack of an integrated framework to deal with all aspects of disasters, in spite of 
the existence of a rich body of theoretical and empirical research on all types of disasters. 

The most fundamental areas of research which have been neglected are behavioral and 
economic studies. These two aspects are, indeed, highly interrelated. One reason that these 
two aspects have not been given adequate attention by the scientific research community, 
perhaps, is that both are of concern to insurance business. What is often forgotten is that 
insurance business or institutions are well developed in developed countries. But, in 
developing countries most disasters are not covered by insurance systems, and if so, only a 
small percentage of population carries such coverage. 

Thus, in developing countries, the public sector is presumably functioning as an 
insurance system for the population at large, and specifically for the poor people. And the 
public sector, as we all know, performs poorly on this account in almost all developing 
countries. 

It is quite refreshing to note that IDRC has correctly diagnosed the problems and 
chosen the right focus for its research approach. Among all elements mentioned in the outline 
of the URB Program research approach, I would specifically wish to underline the 
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importance of urban areas, and the strategies which would hopefully bring policy changes 
and encourage behavioral solutions. 

Before responding to the issues raised by the "outline" in terms of objectives of 
research, I should also mention that the process of developing systems and methodologies for 
disaster prevention and mitigation is the same for both natural and technological disasters. 
Therefore, in the treatment of the subject matter of "disasters", this dichotomy will be 
disregarded. 

Methodology 

Natural and technological disasters are complex phenomena. To deal with complex 
phenomena, we need complex planning and management systems.' At present, the scientific 
community's approach to research in the field of disasters is lopsided in favour of scientific 
and technical research. There is also a great deal of attention paid to particular types of 
hazards, mostly due perhaps to the diversity of the fields of specialization of researchers, 
thus taking the attention away from the intricate relationships among the components of 
"response mechanisms". 

In any situation, where a potential hazard might turn into a disaster, the following 
elements are involved: a) information; b) community; c) technology; d) response 
mechanism; and e) action. The focus of the whole system in my belief should be the 
"community", which is threatened by a potential hazard. Each of the subsystems operates 
under certain conditions which include: i) development stage; ii) opportunities and 
constraints; and iii) degree of interaction with other sub-systems. (See diagram 1 in 
appendix) 

In order to visualize the complexity of such a system, especially in developing 
countries, the attention is drawn to the differences in the source, extent, and intensity of 
information; the perception of threat by the community, which in turn is based on the amount 
of knowledge and education of, and the probability value instinctively attached to any 
particular potential hazard by, the community; present economic conditions and consequences 
if the disaster strikes; the state of technology, its applicability, and the readiness of 
community to receive it; the structure and institution of "response mechanisms", which in 
itself is a complex system of combined official (public sector) and community-based 
response; and the action programmes for the short and long-term with all its policy 
ramifications at different action levels. 

The immediate question is: Do complex systems and methodologies work? To this 
simple but pertinent question, systems analysts and practitioners respond differently. 
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Unpredictability of certain events, the possibility of the collapse of intricate systems by the 
introduction of marginal changes, inability of handling large and complex systems by the 
present computational technology, and the tendency of such systems for differentiation and 
specialization might be cited as factors prohibiting the construction and successful operation 
of large-scale complex models. But, there is no doubt about the validity of complex 
models for understanding the reasons for behaviour of certain elements of the system 
and for identifying the focus for action 3 

1. RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

IDRC has provided a list of specific objectives, which, in general terms, include: a) 
awareness and assessment; b) causality; c) prevention and mitigation; d) participation; e) 
dissemination; f) promotion; and g) follow-up. 

Evaluation of the research record of developing countries in relation to achievement, 
or contribution towards the achievement of the above objectives will not be an easy task. 
However, some general comments might be in order. Objectives a, b, c and d are 
specifically defined as development of methodologies which "enable communities" to do 
something for themselves. Objectives e, f, and g on the other hand seem to be referring to 
functions which have more to do with the scientific research community and the public 
sector. My observation of the state of affairs in developing countries is that more is done in 
the second category than in the first one. I specifically would like to support the intended 
results of activities which will contribute towards the achievement of objectives a) awareness 
and assessment, and d) participation, and introduce a minor shift in research emphasis. 

The main reason for the lack of participation of local communities in developing 
countries in actions aimed at prevention and mitigation of disasters, is not that they are 
not interested in their own well-being. The reason is mostly the lack of understanding of 
researchers of the behavioral characteristics of individuals within these communities and 
the community as a whole in the face of potential or impending threats from natural 
and technological disasters. 

Therefore, my suggestion for the first stage of research in awareness-raising and 
assessment, and participation, specifically in the latter type of research, would be to 
concentrate on identifying the reasons 'behind indifference and lack of participation of 
communities in efforts aimed at prevention and mitigation of disasters. Solutions should then 
be developed on the basis of the findings. 
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2. APPRAISAL OF RESEARCH CAPACITY 

The scientific and technical institutes in developing countries are usually strong and 
have plenty of slack capacity to undertake research, if funding becomes available. However, 
the main problem of "disaster prevention and mitigation" in developing countries is not the 
lack of scientific, and technical knowledge. Scientific and technical research in terms of 
methodology and coverage is nowadays more global than regional or national. This is clearly 
evident from the discussions carried out in, and projects supported by, the Scientific and 
Technical Committee of the International Decade for Natural Disaster Reduction (IDNDRf 
Scientists specialized in various types of natural disasters are primarily concerned with 
improving knowledge on a particular natural hazard phenomenon, the degree of predicability 
of its occurrence, vulnerability and risk assessment, advancement in the development of 
warning, systems, and transfer of technology and exchange of information. These might be 
called the "hard core" of any preventive or mitigating efforts. However, the problems of 
developing countries with "disasters" is more of a "soft-core" nature. They have to do 
with social, economic and behavioral aspects. 

In this area, the developing countries have not developed institutions and the existence 
of individual capacity for research is also unknown. 

My recommendation in this area is that the international community and donors 
including IDRC are well-advised to concentrate on "soft-core capacity building" and let 
the scientific and technical research and capacity-building efforts be supported by 
existing programmes such as IDNDR. 

In this connection, the first step will be to identify existing social, economic, and 
behavioral institutions with research programmes in natural and technological disasters both 
in developing and developed countries for the purpose of creating a global network of 
collaborative institutions. 

3. FUTURE RESEARCH OPPORTUNITIES 

My expressed intention in the previous two sections has been to focus on two specific 
objectives, namely, "awareness and assessment", and "participation", from the list of 7 

objectives stated in the URB Program research approach (outline). To these two areas of 
focus, I would also like to add another area in relation to policies and strategies for "disaster 
prevention and mitigation", which I will define along with my specific research proposals in 
the other two areas. 
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3.1. A community-based model for awareness-raising and vulnerability assessment 

Objectives: 

a) to bring awareness of the threat of disasters to community in the absence of 
positive action; 

b) to provide capacity at the community level for risk and vulnerability assessment; 
and 

c) to establish an institutional framework for sustained efforts for disaster prevention 
and mitigation. 

Expected results: 

o a report of the process and methods used; 
o a manual on capacity building at the community level for risk and vulnerability 

assessment; 
o training of local residents for institution building. 

Recipients: 

o International organizations 
o Governments - central, regional, local 
o Scientific community 
o Local communities (main beneficiaries) 

3.2. A framework for community participation in identification of problems and 
development of action programmes for prevention and mitigation of disasters 

Objectives: 

a) to enable communities to identify problems and seek solutions through their own 
resources; 

b) to enable communities to develop their own action programmes for prevention and 
mitigation of disasters; and 

c) to establish a mechanism for community participation in the process 
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Expected results: 

o a guideline, based on experience, for identification of problems and solutions with 
community participation; 

o a prototype action programme; 
o description of action taken to establish a mechanism for community participation. 

Recipients: 

o International organizations 
o Governments - central, regional, local 
o Scientific community 
o Local communities (main beneficiaries) 

3.3. Development of an integrated policy framework for prevention and mitigation of 
disasters (all actors and all disasters) 

Objectives: 

a) to develop an integrated policy framework for prevention and mitigation of 
disasters; 

b) to enable policy makers at the national, regional and local levels to use an 
integrated approach to the problem; and 

c) to provide a framework for participation and cooperation of all actors in an 
integrated manner to achieve the objective of preventing and mitigating disasters. 

Expected results: 

o a methodology for development of an integrated policy framework; 
o a prototype policy framework; and 
o a guideline for participation of all actors in the process. 

Recipients: 

o International organizations 
o Governments - central, regional, local (main beneficiaries) 
o Scientific community 
o Local communities 
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NOTES 

1. The author is a staff member of the United Nations Centre 
for Human Settlements (Habitat). The views expressed in 
this paper, however, are those of the author and do not 
necessarily reflect those of UNCHS (Habitat). 

2. Parviz S. Towfighi, "Integrated Planning for Mitigation of 
Natural and Technological Disasters", paper presented to the 
World Bank's Colloquium on the Environment and Natural 
Disaster Management, Washington, D.C., June 1990. 

3. Parviz S. Towfighi, "Flexible Response Mechanisms for 
Natural Hazard Reduction", January 1992. 

4. This Committee has been instituted by the United Nations 
General Assembly resolution 44/236 in 1989. 
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URBAN DISASTER PREVENTION AND MITIGATION: 
SOUTHERN AND EASTERN AFRICA 

Takawira Mubvami and Oscar Musandu-Nyamayaro 
University of Zimbabwe, Harare, Zimbabwe 

INTRODUCTION 

We are interested in risk and disaster prevention and mitigation research initiatives 
because they touch upon every aspect of life, health, welfare of every, individual and local 
community, especially of the poor who make up the majority and are the most vulnerable. 
More frequently than ever, urban communities in Southern and Eastern Africa (Botswana, 
Lesotho, Swaziland, Zambia, Zimbabwe, Mozambique, Malawi, Tanzania, Kenya, Uganda, 
Namibia) have been, and are being exposed to complex and structurally-related reinforcing 
environmental problems and issues which require a "systems" management approach in order 
to create sustainable settlements environments and development. 

Disasters are natural hazards/events in which natural phenomena such as earthquakes, 
flooding, droughts, mass movements, volcanic eruptions etc. cause many losses of lives and 
damage to property. Almost all parts of the earth suffer from the impact of natural disasters. 
It has been argued that while the forces of nature are responsible for triggering disasters, 
they are not necessarily the main cause of disasters. There are also human contributory 
factors like rapid population growth in vulnerable areas, and environmental degradation 
owing to poor land use. Human interventions can reduce the mitigating functions of the 
environment. Natural disasters have been ranked as follows: flooding, drought, hurricanes, 
earthquakes, volcanic eruptions and tsunamis (Wijkman and Timberlake, 1984). 

The impact of all these kinds of hazards on the urban environments is varied. In fact 
some of these hazards have their greatest impact on rural communities (e.g. drought). The 
elements at risk from each disaster will depend on the location of the disaster -urban or 
rural. Urban-based disasters will normally entail huge losses in physical infrastructure like 
buildings and roads. Loss of human lives will also be high due to the high concentration of 
people in urban areas as compared to rural areas. The magnitude of the hazard will 
determine the extent of damage that will occur. 

In this paper -we will establish the record of current research on disaster prevention 
and mitigation and structure a research agenda for present and future directions in Southern 
and Eastern Africa. 

Research has been carried out on various aspects of disaster management the world 
over (Wijkman & Timberlake, 1984; Blaikie, Cannon et al., 1991; World Bank). Most of the 
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research has tried to outline methods of hazard mapping, risk and vulnerability assessment. 
Most of the research has centred on the developed world, Latin America, the Caribbean and 
Asia. Generally there has been very little research about disasters on the African continent, 
let alone on the Southern African subcontinent. 

Of the URB Program's areas of concern and interest, namely disaster 
prevention/mitigation, waste management, water provision and management, and urban 
agriculture, it is perhaps only urban agriculture that has relatively received more research 
attention. 

The management of urban environments in the region has been little researched. The 
main reason for this is the belief that the bulk of the population is rural-based and for 
research to be meaningful it has to have an effect on that community. This situation is 
exacerbated in Zimbabwe by the fact that the rural areas suffered years of neglect during the 
colonial era; after independence in 1980, all efforts were channelled towards rural areas in an 
attempt to rectify the imbalance from the colonial era. However recent events have indicated 
that urban areas equally have important problems. These include waste management, 
provision of adequate water and the management of drought for urban survival. 

Very little research on urban environments has been carried out in the region. Below 
is a synopsis of research in the various URB Program's areas of concern in the region. 

WASTES: 

Waste management in Southern and Eastern Africa, toxic dumping excepted, has 
received scant attention. The role of NGOs is still obscure and so is the picture of case 
studies covering the region. 

a) The few researches available in the case of Zimbabwe (Tevera, Mubvami) catalogue a 
number of problems: insufficient population coverage of solid waste removal and sanitation, 
manpower shortage in local authorities to monitor hazardous waste generation, fragmented 
institutional setup for waste management and monitoring, old technologies that make 
pollution control difficult and costly, and lack of appreciation on the part of industrialists 
about the impact of their activities on the environment. We believe that the same pattern 
prevails in many parts of Southern and Eastern Africa. 

b) The economic role of wastes has been highlighted by some case studies. 
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C) The siting of waste dumps was also identified as inappropriate. For Harare, the dump 
site is located upwind of Warren Park residential area. All the obnoxious smells are then 
blown into the residential area. 

d) Industrial wastes are different from domestic wastes. In most cases the amount of 
hazardous wastes found in the former is more than that found in domestic wastes. The wastes 
range from wrapping paper, cardboard boxes to the waste products resulting from the 
industrial processes: solids, liquids and gases. 

URBAN AGRICULTURE: 

There were discussions on this subject at a RUPSEA meeting in Malawi. Some 
reasonable ground on urban agriculture research has been covered particularly in Kenya, 
Tanzania, and Uganda (Freeman, 1991, Mazingira Institute, Jaeger & Huckaby, Rakodi, 
Ledogar, Sporrek, Mosha, and Maxwell & Zziwa). Although it is a known fact that 
agriculture is prevalent and on the increase, we have no record of known research in the 
remainder of the region. The main aspects emerging from urban agriculture studies point to 
the fact that practices are structurally linked to rural-urban migration, poverty and economic 
survival. It is yet to be appreciated that urban agriculture is or can be resourceful in food 
supply, and economic and environmental management terms. From a policy and 
technological point of view, many urban local authorities still treat urban agriculture as a 
rural activity that is out of context in urban areas. 

1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

The point has already been made: there is very little research on disaster prevention 
and mitigation in the region. The little there is has tended to cover drought and water 
shortage. There has not been deliberate attempts to address the specific objectives listed in 
the URB Program document under the disaster component. If work was carried out 
extensively in parts of the region, then the dissemination of that information within the 
region has been very poor. 

1.1. Specific issues 

a) Awareness: This has largely been carried out by journalists. Academics have not been 
involved in trying to raise the awareness of communities to disasters and their vulnerability 
to these. The media (radios, televisions, and newspapers) have been extensively used to raise 
awareness of disasters to the communities. This has been effectively used in Zambia and 
Zimbabwe to make urban communities aware of the looming disaster for the population as a 
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result of water shortages. Dangers largely related to disease outbreaks as a result of reduced 
hygiene. 

Vulnerability has been assessed in terms of the demands on water for both domestic 
and industrial consumption. Most local authorities have taken it upon themselves to 
discourage people from wasting water and electricity which are dependent on rain. They have 
managed to do this by distributing pamphlets to households warning them about the 
consequences resulting from water and power cuts. 

b) Causality: Research carried out by Musandu-Nyamayaro in Zimbabwe has tried to 
identify poor planning of urban water schemes as causing hardships even in areas which 
although not hard hit by droughts, do suffer from water shortages. There has been very little 
in terms of enabling communities to formulate and document risk from droughts. However 
community organizations have been, through public campaigns, trying to make urban 
societies aware of the relationships between drought and hydroelectricity. More research has 
to be done to support the work of community organizations and help strengthen them. 

C) Prevention and Mitigation: The research on this aspect has only gone as far as 
proposing solutions to the disasters. However it has lacked the community dimension. 

d) Dissemination: The forum for this already exists in the region, RUPSEA. There are 
always annual meetings and ideas can be exchanged on disasters. However there is a need to 
carry out research on the methods which the local authorities have adopted in trying to 
disseminate information on disasters to vulnerable communities. 

e) Participation: Musandu's paper calls for the public or the urban community to be 
involved in the determination of needs. This, it is argued, will raise the awareness of the 
community. It does not go into how the participation of the community can be effected. 

The other aspects have been little researched. 

1.2. Research contributions 

The most notable contributions relate to rural environments. This is in terms of 
research trying to come up with new crop varieties that can withstand drought. This is 
clearly documented in the research volume by Rukuni and Eicher. This volume looks at 
various food security issues relating to crop choices policies to beat the effect of drought. 

Within the urban environments issues raised relate to policy implications. Musandu's 
research on water in Zimbabwe shows that besides the effect of natural disasters, there is 
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also the human dimension. Poor planning has been responsible for some of the problems. 
The suggestion is for strategic planning of reserves for emergency cases. 

a) Research carried out by Musandu (1991) in Zimbabwe has shown that the shortage of 
water being experienced in some of the urban areas like Bulawayo and Mutare is largely due 
to poor strategic planning rather than the effects of the current drought. This conclusion is 
drawn from the fact that cities like Mutare are experiencing water problems when they are 
located in wet ecological zones as opposed to cities like Harare which are in drier areas but 
have not been seriously affected by the drought. Generally in the other areas capacity of 
water supply facilities is far less than the demand. As a mitigatory measure the research 
advocates for the recycling of water so that the impact of drought on urban areas be 
minimized. As a disaster management measure, the research advocates for strategic planning 
and designing of water sources. 

b) The issue of water allocation between competing uses has also been highlighted by the 
research. Some of the water sources for urban areas have been utilized also for irrigation 
purposes. With the drought there has had to be some rationalization of uses. All local 
authorities and the Ministry of Agriculture and Water Resources Development have banned 
the withdrawal of irrigation water from all sources that supply drinking water. At the same 
time irrigation plays an important role in making sure that there is a supply of food crops 
during drought periods. 

Awareness has been touched upon in some of the research. For water this has been 
effected by research that tries to make the community aware of the value and uses of water. 
Some papers discuss the methods which have been adopted to cope with the drought. It 
would appear that water rationing has only been introduced for domestic areas only. 
Industrial areas have been spared from being cut off. However all areas have been affected in 
terms of the uses to which the water can be put to. Watering by hoses is prohibited in all 
areas, industrial or residential. There has been a deliberate effort on the part of local 
authorities not to temper with water allocation to industrial areas for obvious reasons. Some 
of these research findings were discussed at a regional meeting of the Association of Rural 
and Urban Planning in Southern and Eastern Africa (RUPSEA) in Malawi, on urban 
management. 

C) Problems associated with water provision include the lack of financial resources. 
Investment in water works is very high. Most local authorities are still poor and are also 
battling with other problems like housing and infrastructure provision. This means that 
investment in water augmentation schemes is not given a high priority. 
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d) Policy and technology issues have been discussed at length by Mubvami in as far as 
they impinge on averting disasters from the dumping of hazardous wastes. There are 
discussions on policy options for industries to reduce the emission of hazardous wastes. 
Technologies that try to minimize emissions are also discussed. These include recycling of 
wastewater, on-site treatment of wastes to reduce toxicity, and adoption of appropriate 
processing methods. In order to avoid environmental disasters as a result of hazardous 
emissions there are also discussions on the best method to handle industrial hazardous 
wastes. Issues range from whether the wastes should be managed at the local level or be 
centralized to the need for environmental standards. The role of NGOs in averting disasters 
is also discussed. 

e) Also related to water is the resultant food crisis in the region. Research has been 
carried out on food security to avert shortages during drought years. This study has focused 
on the SADCC region with a view to developing an early-warning system for drought and 
also trying to come up with coping mechanisms for drought (Rukuni and Eicher, 1987). 
However this volume seems to be strongly biased towards rural areas with little attention to 
cities. The papers deal with crop varieties and crop pricing policies. 

1.3. Further research 

The research carried to date leaves a lot to be desired. There has not been a 
deliberate effort to coordinate the research efforts on disaster mitigation and prevention. As 
a result, the bulk of the URB Program's aspects and specific objectives have not been 
adequately covered. 

Awareness of vulnerability has not been adequately researched. Most research on 
disaster prevention approaches the problem and the causes without the community's point of 
view. None of the research has tried to raise issues of community awareness. Awareness is 
important because it fosters a better sense of understanding within the community. Once the 
community is aware of the disasters, then it becomes easy for them to devise their own 
solutions to the problems. 

As mentioned, in countries like Zimbabwe and Zambia, the media has played an 
important role in raising the level of awareness to disasters within the community. However 
further research can be carried out to appraise media's effectiveness. 

Community organizations' role in assessing and raising awareness of disasters has not 
been researched. These community organizations knowingly are involved, but their 
effectiveness has not been evaluated. It is important that their role be probed as a means of 
public participation in disaster mitigation and prevention. 
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Promotion also needs further research. It is important that there be some 
understanding between research organizations and policy formulators, that there be dialogue 
between the policy makers and researchers. Therefore ways and means of maintaining the 
dialogue have to be worked out. 

The definition of disasters must be broadened to include fires and disease outbreaks, 
prevalent in urban areas of the region. Most cities of the region currently are suffering from 
cholera outbreaks on a scale never seen before. The community has to be prepared for this 
kind of disaster as well. 

1.4. Interrelationships 

There are many interrelationships between urban agriculture, water, waste and 
disaster in cities of the region. Some of the links are direct and others indirect. In the first 
instance disasters like drought affect urban areas through water shortage. The water supply 
situation of urban areas is affected by disasters. In Zimbabwe, as a result of the drought, 
water has had to be rationed in most urban areas. 

The water shortage in turn affects urban agriculture at a time when it is most needed. 
Urban agriculture on the residential plots relies on watering of the crops from the domestic 
water supply. This means that in times of drought, when there is not enough water for 
domestic consumption, home gardening and other urban agriculture suffer. Research on 
urban water supply and drought shows that most local authorities opt for water rationing and 
the prohibition of gardens watering. Heavy fines are levied on those who exceed their quota. 
This has tended to affect more the urban poor who supplement their diet from their small 
plots. They cannot water their crops as they do not have the money to pay for exceeding 
their water allocation. The water quota does not take into account the irrigation function on 
residential plots. So drought becomes a double disaster for the urban poor. 

Associated with drought are rural-to-urban migrations, as people migrate en masse 
from the countryside when agriculture is no longer tenable. These swell the numbers of 
urban unemployed. Many end up making a living through salvaging materials from waste 
dumps. These also include workers retrenched from industry, following power cuts due to 
low water levels in hydroelectric reservoirs, as in Zambia and Zimbabwe (Mubvami, 1991). 

Shortages of water have led to recycling of wastewaters. This recycled water has at 
times been used for urban agriculture. The community has evolved its own coping 
mechanism whereby domestic wastewater is used for watering gardens where vegetables are 
grown. This means that there is a link between wastes and urban agriculture during times of 
disaster. 
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It follows that there are may linkages between urban agriculture, water, waste, and 
disaster. The solutions to the above are also related. 

2. APPRAISAL OF RESEARCH CAPACITY 

A network of researchers already exists: RUPSEA, a network of regional and urban 
planners in Southern and Eastern Africa. This group meets once every year to discuss a 
theme agreed upon by members. At the moment the network comprises 10 member 
countries in the region -Lesotho, Swaziland, Botswana, Zimbabwe, Mozambique, Malawi, 
Zambia, Tanzania, Kenya, and Uganda. The University of Zimbabwe's Department of Rural 
and Planning is the secretariat. We think that all the universities members of the network 
would be interested in studying the issues mentioned above. 

It is somewhat difficult to appraise the facilities and records of some of the 
institutions, due to poor information dissemination within the region. An attempt follows to 
summarize the research record, facilities and institutional partners. 

ZIMBABWE 

The University of Zimbabwe, Department of Rural and Urban Planning is the 
secretariat to RUPSEA. The country editor is Dr. Wekwete. The Department has been 
involved in research for some time now, has a publications office, and publishes the 
RUPSEA journal. An occasional paper series started in 1987 and 23 papers have now been 
published. This series disseminates research information to interested readers. Dutch aid, 
has created the network and the research series, and has enabled the Department to acquire 
computers and other equipment. All staff members are involved in research. The work of 
Musandu on water supply and hazards and of Mubvami, on hazardous waste management, 
has already been mentioned. 

The Department liaises with other relevant University departments. It is carrying out 
joint research with the Water and Sanitation Centre and is involved with the Geography 
Department in research on environmental issues in Zimbabwe. 

The Department also has contacts with other institutions. It liaises closely with the 
Department of Physical Planning in the Ministry of Local Government, the Ministry of 
Public Construction and National Housing and The Department of Natural Resources in the 
Ministry of Environment and Tourism. The Department holds regular meetings with these 
institutions and is called upon to advise them from time to time. It also sits on the National 
Disaster Council. It has contacts with many private organizations involved in planning 
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research, e.g. Plan Afrique and Plan International. Information exchange exists between the 
Department and some nongovernmental organizations like Save the Children, SIDA, CIDA 
and GTZ. 

LESOTHO 

ntact: Mr James Peko at the Department of Geography, National University of Lesotho. 
There are also contacts with the Department of Lands, Surveying and Physical Planning, a 
governmental department. The University is still very small and there is very little on its 
research record and expertise. It would appear that it has been able to attract experts from 
other parts of the region. The only research records are articles by researchers from the 
country published in RUPSEA journals. 

SWAZILAND 

Professor Maro, Department of Geography, University of Swaziland and Mr. Rwomire in the 
same Department. This is similar to Lesotho in the sense that it is a small university and 
very little is known about its research record and institutional links. 

BOTSWANA 

Contact: Dr. Silitshena, Department of Environmental Science at the University of Botswana. 
There are also links with the Department of Town and Regional Planning. The University's 
new Department of Environmental Sciences has been able to attract expertise from within the 
region. Many people from as far as Kenya and Tanzania have gone to Botswana because of 
its relative wealth. The impact of this expertise still remains to be seen in research 
publications. Disaster management should be of interest as the country suffers a lot from 
water shortages. Facilities exist at the University for effective research. 

NAMIBIA 

Contac t: Mr. K. Gowaseb in the Ministry of Local Government and Housing and also Mr. 
Tsowaseb. 

ZAMBIA 

Contact: Dr. Kalapula at the Department of Geography, University of Zambia. There are 
also ties with The National Commission for Development Planning. There has been quite a 
volume of research carried out in Zambia. Most of it has centred on human settlements. 
There are many papers published on housing and other human settlement issues. Due to 
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economic hardship, most experts have left Zambia for greener pastures in Zimbabwe and 
Botswana. 

MALAWI 

Contact: Mr. Mwafongo at the Department of Geography and Earth Sciences, Chancellor 
University. There are also strong ties with the Department of Housing and Physical Planning. 
Most of the research in Malawi has been centralized through the President's Office. It has 
been difficult to have access to it or to a little information on the facilities. 

KENYA 

n c : Dr. Kiamba, Department of Land Development, University of Nairobi. There are 
also contacts with Mazingira Institute and Shelter Afrique. A lot of work has been carried 
out in Kenya. Some of the work involves well-known international researchers. Mazingira 
Institute specializes in urban management and poverty which touch on disasters. Mrs. Diana 
Lee-Smith has been involved in this work at the Institute. The Department of Land 
Development itself also carries out a lot of research on land issues. The combination of the 
University and other institutions can form a potent research team. 

TANZANIA 

Contact: Professor Mosha at Ardhi Institute. Research deals with urban agriculture. Facilities 
seem to be in a poor state due to the economic condition of the country. 

3. FUTURE RESEARCH OPPORTUNITIES 

Areas for future research have already been mentioned above. This section will try to 
outline two research areas. 

3.1. Topic: Communities at risk: Disaster preparedness and public participation in the 
region. 

Research problem: 

There seems to be very little information on disasters in the region. It is generally 
assumed that disasters are well known. The very definition of disaster may differ from 
country to country. Calamities and disasters are just dealt with nilly-willy. Therefore, we 
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need to find out the extent of common disasters within the region and the responses adopted 
to mitigate them. 

Objectives: 

a) identify the most common types of disasters within the region. This will help 
evaluate the prevention measures within the region against disasters; 

b) evaluate the reaction of the community and policy makers to disasters; 

c) identify methods by which information on vulnerability and risk is obtained and 
passed on to communities at risk in the region; 

d) evaluate whether this information is effective with the community or not; if not, 
what can be done to raise the awareness of the community to risks; and 

e) find out whether policy makers and local authorities within the region have 
disaster mitigation plans and the role played by the public in the mitigation plans. 
Implementation modalities must be analyzed for determining whether the plans are successful 
or not. 

Beneficiaries: 

This research is meant to benefit both the policy makers and the public. If the public 
is not adequately consulted in the plans, then we can recommend mechanisms by which 
participation can be improved. Plans may also be due to wrong risk and vulnerability 
assessment techniques. The research can recommend methods to be used for the various 
disasters. Recommendations can also be made on methods and techniques to make 
communities more aware of their vulnerability. 

3.2. Topic: The impact of drought on the urban environment. 

Research problem: 

Very little work has been done to find out the coping strategies in urban areas on one 
of the best known disasters in the region. The general assumption has been that droughts 
affect rural areas only. The recent 1991/92 severe drought that gripped the region has made 
urban local authorities realize how vulnerable they are to droughts. The urban population 
does not seem to be aware of their vulnerability. Most urban authorities also do not have 
disaster plans. It has been noticeable, particularly in Zimbabwe, that the media and 
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community organizations have played an important role in raising public awareness to 
drought disasters. 

Objectives: 

a) dimension the effect of drought on: urban water supply, electricity supply, and 
employment; 

b) evaluate the methods adopted by the local authorities to raise public awareness; 

c) evaluate the coping mechanisms used by: the local authorities, and the 
community. 

d) evaluate the effectiveness of the methods used to disseminate information on 
drought. As already mentioned, the media and community-based organizations played a very 
important role. If this role was effective, can it be maintained and be made part of the coping 
strategies? 

e) explore the' possibilities of setting up a training centre for drought preparedness in 
urban areas; 

f) explore methods and techniques of integrating the public in the solutions; 

g) evaluate the effectiveness of the present institutional setup for dealing with the 
problem of drought. These range from the central government institutions to the local ones. 
The various actors and their roles have to be identified and evaluated. The public has to be 
made aware of these roles and how they impinge on what the public does. 

Beneficiaries: 

This research can be carried out locally or regionally and inlcude comparisons. This 
will evaluate how the various urban areas within the region are coping with the drought 
problem. International and bilateral organizations can help with the logistics of international 
research. The research will benefit policy makers and the public. The full impact of the 
drought will be known. This will help foster awareness about the problem. At the moment, 
there has not been any research into the economic and social impacts of the drought on urban 
areas. Recommendations on institutions will help policy makers. The role of community 
organizations will foster public participation. The community in general will benefit from 
information on coping with drought. 
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CONCLUSION 

T. Mubvami and O. Musandu-Nyamayaro 

There is still a lot to be done about disaster prevention and preparedness. Disasters 
have not been defined regionally. There is very little information on disasters in the region. 
Perhaps the problem is in the dissemination of information. If ever research was carried out 
somewhere in the region, this has not trickled to the other parts of the region. There is 
therefore need to take stock of the situation. The proposed research themes of the URB 
Program are quite apt and will be beneficial to the whole region. 
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URBAN DISASTER PREVENTION AND MITIGATION: SOUTH ASIA 

Habibul H. Khondker 
National University of Singapore, Singapore 

INTRODUCTION 

In recent years South Asia has been undergoing very rapid urbanization more as a 
consequence of natural population increase and rural-to-urban migration than as a result of 
economic growth. One of the fastest growing regions in the world in demographic terms, 
South Asia has become home to some of the largest cities of the world such as Calcutta, 
Bombay, Karachi, Dhaka, and New Delhi. "By the turn of the century, Mexico City and 
Sao Paulo could have around 25 million inhabitants, Bombay and Calcutta might have passed 
the 15 million mark, while Bangkok, Beijing, Buenos Aires, Cairo, Delhi, Dhaka, Jakarta, 
Manila, Rio de Janeiro, Shanghai, Seoul and Teheran could each be home to more than 10 
million people" (UNCHS, 1987:31). The major cities of South Asia feature prominently in 
this spate of urbanization (see Table 1). 

Table 1 

PROJECTED POPULATION OF THE MAJOR SOUTH ASIAN CITIES 

City 1950. 1960 1970 1980 1990 2000 

Bombay 3.0 4.2 6.0 8.5 11.8 16.0 

Calcutta 4.5 5.6 7.1 9.5 12.5 16.5 

Delhi 1.4 2.3 3.6 5.9 9.1 13.2 

Karachi 1.0 1.8 3.1 5.2 8.2 12.0 

Dhaka 0.4 0.7 1.5 3.4 6.5 11.2 

Madras 1.4 1.7 3.1 4.4 6.0 8.2 

SOURCE: Global Report on Human Settlements, United Nations Centre for Human 
Settlements Oxford: Oxford University Press 1987p.31 

Countries like Bangladesh until recently were well known for their limited 
urbanization. Not any more, especially if we look into the near future. In 1990, it was 
estimated that one out of every five Bangladeshi lived in an urban area; by the year 2000 
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about 30% of the population will be living in urban centres, (Report of the Task Forces Vol 
4, 1991: 154). Dhaka, the capital city, will turn into one of the mega-cities in a not too 
distant future. Mega-cities are defined as cities that are expected to have at least 8 million 
inhabitants by the year 2000 (UN, 1987). The annual population increase in Dhaka between 
1961 and 1981 has been 9.59% and the population of greater Dhaka at the turn of the 
century has been estimated at between 7.9 to 10.7 million (Report of the Task Forces Vol. 4, 
1991:163-4). 

Table 2 

GROWTH RATE OF GDP IN SOUGH ASIA 
(per cent per annum) 

City 1987 1988 1989 1990 1991 1992 

Bangladesh 4.2 2.9 2.5 6.6 3.3 4.7 

Bhutan 17.8 1.0 5.0 3.1 3.5 4.0 

India 4.2 10.5 6.0 5.6 2.0 4.3 

Nepal 3.9 7.3 3.9 3.6 4.0 3.5 

Pakistan 6.5 7.6 5.0 5.3 6.5 6.7 

Sri Lanka 1.5 2.7 2.3 6.2 5.0 19 
SOURCE: Global Development Outlook 1992, Manila: Asian Development Bank: 

Oxford University Press, 1992 Table Al. p.288 

Overall economic growth in this region has been slow, if not negative, in recent years 
(see Table 2). Development has been highly uneven in spatial as well as in social terms. The 
rural sector has lagged behind the urban-industrial sectors; a sluggish rural economy has 
failed to absorb the surplus population in the non-farm rural sector and rural migrants have 
swelled the urban centres. This is a pattern common to all major urban centres of South 
Asia. The phenomenal population growth of the urban centres has not been matched by a 
comparable development of facilities and infrastructure. This is giving rise to serious 
problems in sanitation, living standards, and economic well-being of moast urban dwellers. 

In terms of disaster risks, the urban settlements in South Asia pose special problems 

because of their high population concentration, poor infrastructures, and inadequate disaster 
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mitigation institutions. The industries that have sprouted in the cities are also potential 
threats to the safety of the population and the environment. The Bhopal tragedy of December 
1984 is a case in point. The zoning laws in cities like Dhaka are poorly enforced. Industrial 
pollution poses a major environmental challenge to all major cities in South Asia. Systematic 
research in this area is urgently needed. Industrial accidents affecting both the workers and 
the surrounding community threaten urban communities. 

1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

1.1. South Asian Region as a whole 

South Asia has had more than its share of disasters, but research is not much 
developed in this region. Historically, the disasters affecting this region, especially the Indian 
subcontinent, have included floods, droughts, storms or cyclones, earthquakes and such 
man-made ones as famines.' 

Systematic inquiry into the causes and consequences of disasters, proposed strategies 
for mitigation or coping, is very recent in this region. Before the advent of the formal 
practice of disaster research we find a tradition of historical studies on droughts and famines. 
The bulk of this research is on various aspects of famines and, when pertinent, on floods and 
droughts. The tradition of famine studies began with the Famine Commission Reports, 
commissioned by the British colonial government after every major famines in this region 
since the latter half of the Nineteenth century.' These reports also recorded information on 
failures of weather and their consequences in the making of famines. These reports remain 
valuable historical data sources on agricultural production, rural poverty, weather patterns 
and other factors contributing to the vulnerability of the rural population to famine and 
starvation. Not surprisingly, most of these studies concerned rural societies. 

Following the Bengal famine of 1942-43 a number of studies have emerged (of 
varying degrees of quality). Some deal, only incidently, with the consequences of the great 
Bengal famine in the city of Calcutta. Probably, that is as close as we come to the study of 
urban disasters in this region. 

Several authors have studied urban settlements, the appalling conditions of the slums 
in Calcutta, (Mukhetee and Singh, 1981; Sen, 1990) Bombay, Delhi (Nagpaul, 1988) and 
Dhaka, no less catastrophic than any disaster that we know of. Yet our definitione of 
disaster are such that these silent disasters remain undefined, unrecognized. It would be 
useful to view the living conditions of slum dwellers, especially those of pavement dwellers, 
as a permanent disaster. This is not to suggest that all those who live in the slums are worse 
off compared to any other alternatives they could choose.' The variations in the facilities and 
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the living conditions of the slum dwellers in the South Asian context are to be recognized. 
However, pavement dwellers or street people are matter of grave concern, since unsheltered 
people are more vulnerable than any other groups to disasters such as, floods, cyclones and 
even cold spells in winter. I am also inclined to see the periodic communal violence, strife 
and disorder in major urban centres of the Indian subcontinent as another type of disaster. 

1.2. Bangladesh 

Bangladesh has become a land of disasters over the last two decades or so. However, 
most of these disasters affected the rural areas, with the exception of 1988 floods which 
affected Dhaka and the 1991 cyclone which affected Chittagong. Disaster research in 
Bangladesh is in its infancy; research on urban disaster is only embryonic. The flood of 
1988 has prompted a number of studies, most of which, journalistic and/or impressionistic. 
Systematic studies have yet to come. 

Dhaka is one of the poorest, least developed and highly illiterate large cities in the world 
(United Nations, 1987). 

Systematic social scientific research on urbanization and urban communities are 
recent. Following the independence of Bangladesh, the Center for Urban Research at the 
Geography Department of the University of Dhaka, led by Professor Nazrul Islam, undertook 
a number of studies on various aspects of urbanization and urbanism with focus on Dhaka. 
More recently, Dr. Kamal Siddiqui et al.'s Social Formation in Dhaka City (1989) 
comprehensively characterizes the socioeconomy of Dhaka, based on household surveys. 
Detailed and useful as this study may be, it does not address disasters and hazards in the 
city. 

Studies along the objectives specified by the URB Program, especially those of 
interdisciplinary nature and others which attempt to involve vulnerable communities, are yet 
to be undertaken. The following work stands out for attempting to involve vulnerable groups 
in assessing their perceptions and opinions. 

o Hossain, Hameeda, Cole p. Dodge, and F.H. Abed (eds) (1992), From Crisis 
to Development: Coping with Disasters in Bangladesh. University Press 
Limited, Dhaka. 

This is a major publication on the April 1991 cyclone in Chittagong, the second 
largest city in Bangladesh. It covers a wide spectrum of subjects, from narratives on the 
plight of women victims of the disaster to a report on the organization of relief operations by 
one top relief organizer himself. The book fills an important gap in the understanding of 
disaster impact, relief organization and official response in disaster mitigation in Bangladesh. 
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Studies by the Research and Advisory Services, under Dr. Shapan Adnan, are based 
primarily on secondary sources. In terms of sources of information, those publications are 
quite valuable. 

o Adrian, Shapan (1991), Floods, People and the Environment. Institutional 
Aspects of the Flood Protection Programmes in Bangladesh, 1990. Research 
and Advisory Services, Dhaka. 

o Adrian, Shapan (1992), Disaster Management and Social Responses to the 
Cyclone of April 1991. Research and Advisory Services, Dhaka. 

Other works include various of journal articles, reports and newspaper columns etc.. 
Some are mentioned below and a bibliography of recent articles is in the appendix. 

o Chowdhury, A. M. R. (1988), "The 1987 Flood in Bangladesh: An Estimate 
of Damage in Twelve Villages". In Disasters, 12, 1988, pp.294-300. 

o Haque, C. E. and D. Blair (1992), "Vulnerability to Tropical Cyclones: 
Evidence from April 1991 Cyclone in Coastal Bangladesh". In Disasters, 16:3, 
1992, pp. 217-229. 

1.3. India 

As indicated earlier (1. 1), the bulk of the research on disasters in India focuses on 
rural drought and famine. The Bhopal gas-leak disaster triggered a spate of research papers 
and raised public awareness for urban disasters. 

India has also experienced rapid urbanization in the last four to five decades, 
especially since the country's independence in 1947. The partition of the subcontinent into 
India and Pakistan in 1947 led to a major influx of refugees in Karachi, Bombay, Delhi, and 
Calcutta.' Although voluminous literature on urbanization and on the problems of slums 
exist, very little has been done on urban disasters. However, in terms of disaster research in 
general, India has made significant strides (more about this in section 2.2). 

At this point it is difficult" to asses how much of the research outputs in India relates 
to specific objectives in the URB Program document. Typical publications of disaster 
research in India include: 
o Avasthi A. and S.P. Range Rao (1982), Crisis Administration in India. 

Sterling, New Delhi. 
c Cohen, S.P. and C.V. Raghavulu (1979), The Andhara Cyclone of 1977: 

Individual and Institutional Response to Mass Death. Vikas, New Delhi. 
o Subramanian, V. (1975), Parched Earth: The Maharashtra Drought 1970-73. 

Orient Longman, Bombay. 
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o Singh, K.S. (1975), The Indian Famine 1967: A Study in Crisis and Change. 
People's Publishers House, New Delhi. 
Bhatia, B.M. (1967), Famines in India Bombay. Asia Publishing House, 1967 

After the catastrophic Bhopal disaster the pattern of disaster research changed 
dramatically in India. Works such as P. Shrivastava's Bhopal: Anatomy of a Crisis 
(Cambridge, Ballinger, 1987) are some of the by-products of the disaster. 

2. APPRAISAL OF RESEARCH CAPACITY 

In terms of institutional capacity, the Bangladesh Institute of Development Studies is 
the premier research institution. A number of its staff have made important contributions to 
disaster research in Bangladesh. Of all studies the most useful is the one jointly edited by 
Hameeda Hossain et al. (op. cit.) and the earlier works of Bruce Currey. An interim 
government took office in Bangladesh after the fall of General Ershad in December 1990 
which gave Professor Rehman Sobhan the responsibility for the Ministry of Planning. In that 
capacity he commissioned a study which published a four-volume report on all aspects of 
Bangladesh economy. The volume on environment (vol. 4) is of utmost importance for the 
researchers on disasters and environment in Bangladesh, for donors and institutions such as 
IDRC in identifying critical needs and formulating specific development projects. The Task 
Force Reports (vol. 4) also dwell on the problems of water supply, waste disposal in Dhaka 
and other major cities. 

Professor Rehman Sobhan has not done research specifically on disasters, but he can 
be a resource person for future research on disasters and environment in Bangladesh. The 
book edited by Hameeda Hossain (op. cit.) stands out for its coverage and the diversity in 
the background of the contributors. For future research Dr. Hameeda Hossain, a well-known 
social and human rights activist, can be used as a resource person. Dr. Bruce Currey is one 
of the pioneers in disaster research in Bangladesh. It would be useful to draw upon the vast 
experience of Dr. Currey in future research projects on Bangladesh disasters. Dr. Shapan 
Adrian's works are well organized though they may lack depth. However, he is a very bright 
and creative person with a Ph.D. in economics from Cambridge. Although his reports on 
disasters are based primarily on newspaper accounts, these reports are informative and 
detailed and hence useful. Unfortunately at this stage, most of the research outputs on 
disaster in Bangladesh lack analytical depth or clear policy recommendations. . 

Of the younger researchers in the area of disaster, Dr. Atiur Rahman and Dr. Hussain 
Zillur Rahman, both economists at the Bangladesh Institute of Development Studies (BIDS), 
can be mentioned. Dr. A. Mushtaque Chowdhury, a demographer by training and currently 
Director of Research of Bangladesh Rural Advancement Committee (BRAG), has also done 

434 



Urban Disaster Prevention and Miti¢ation: South Asia Habibul H. Khondker 

some important work on disaster, especially floods. Of the new institutions, Research and 
Advisory Services, headed by Shapan Adnan, is virtually a one-person organization. IDRC 
may want to gather further information and check the bona fide of this institution in terms of 
its performance. 

Of the nongovernmental organizations, Association for Realization of Basic Needs 
(ARBAN), headed by Mr. Kamal Uddin, and Njera Kori, headed by Ms. Khushi Kabir can 
be mentioned. Both these organizations are known for their down-to-earth projects and they 
can be useful in incorporating the vulnerable group's view-points and perceptions in disaster 
planning activities in Bangladesh. There are several other NGOs in Bangladesh which can 
also be contacted in this regard. 

On the Indian side, I have known Dr. V. G. Panwalkar, a researcher on disaster 
issues for quite some time. I have great confidence in his ability as a researcher. He can be 
contacted at the following address: Professor V. G. Panwalkar, Chair, Department of Urban 
and Rural Community, Tata Institute of Social Sciences, P.O.B. 8313 Sion Trombay Road, 
Deonar, Bombay 400 088, India. 

In Calcutta, Regional Ecological and Science Studies in Development Alternatives is 
worth looking into. The Center for Social Studies is a major research center. Although its 
forte has been historical studies, especially under the leadership of Professor Barun De, a 
prominent historian, this institution has great potential for diversifying into more empirical 
social research including urban disasters. 

Other institutions that I know of in India include one headed by Ms. Amrita 
Rangasami, who has been primarily interested in famine and famine relief. In recent years 
Rangasami has been also associated with the Center for Refugee Studies at Oxford. Dr. 
Amrita Rangasami, Centre for the Study of Administration of Relief, N-19A, Jungpura 
Extension, New Delhi 110024, India. 

A Madras-based organization for which I do not have any first hand information is 
PREPARE. I have no basis for checking the bona fide of this organization. But it my be 
worthwhile to find out more about this organization: Dr. Daisy Dharamraj, Executive 
Director, PREPARE, 364 North Main Road, Anna Nagar West Extension, Madras- 600101, 
India. 

The organization run by Mr. N. K. Jain seems to be quite active in organizing 
training and seminars involving the disaster professionals in India. Mr. Jain also edits a 
journal of rather mediocre quality entitled Disaster Management: Mr. N.K. Jain, Joint 
Assistance Centre, H-65 South Extension Part 1, New Delhi - 110049. 
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However, it may also be a good idea to contact officials of the government. One such 
person, Mr. G.C. Mathur, wrote a paper titled "Response Studies, Housing and Shelter to 
Resist Disasters" which was published in Disaster Management (5:3, 1986 pp. 171-176). He 
can be reached at the following address: Director, National Building Organization, G-Wing 
Nirman Bhavan, New Delhi - 110011 

3. FUTURE RESEARCH OPPORTUNITIES 

Given the magnitude and the variety of problems of disastrous proportions in the 
South Asian cities many research problems come to mind. However, in accordance with the 
guideline I would like to recommend the following three research proposals for consideration 
by IDRC. 

3.1. Title: Role of NGOs in disaster response in South Asia. 

Research problem: 

The main objective of this study will be to explore the role of the nongovernmental 
organizations in disaster response in this region. Particular emphasis will be given to NGOs 
with extensive networks at the grass-roots levels of the community. 

Specific objectives: 

a) select a number of NGOs based on their recent participation in disaster-related 
-mainly disaster mitigation- activities from India, Pakistan, Nepal and Bangladesh and 
evaluate their strengths and weaknesses and explore their future involvement in disaster 
planning; 

b) identify the role of these NGOs in educating the poorer sections of the community 
and creating disaster awareness; 

c) explore how these NGOs can empower the poor in preparing them against 
disasters; 

3.2. Title: Awareness of disasters among slum women. 

Research problem: 

The aim of this study will be to conduct a comparative study of disaster awareness 
among women in the slums of two major cities, i.e. Calcutta and Dhaka. Experience has 
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shown that women and children have a higher rate of victimization in South Asian disasters. 
This study will examine whether women in the families of the slums of these two cities are 
aware of possible disasters that may affect them or have any contingency plans to cope with 
such eventualities. The study will entail a survey of the knowledge, attitude and perception of 
various kinds of disasters (including epidemics) among the slum dwellers in the metropolitan 
regions of Dhaka and Calcutta. This study will contribute to disaster preparedness among the 
poor in the metropolitan centres. 

Specific objectives: 

a) examine the perception of disasters among the female inhabitants of the slums; 

b) examine the media exposure of the women in slums to assess their knowledge and 
understanding of disaster warnings; 

c) collect information on employment, income, education, shelter, and access to 
facilities like clean water, inoculation, etc..; 

d) study the family structure and other demographic variables of target women; 

e) educate the respondents about the various types of disasters and contribute to 
disaster preparedness. 

3.3. Title: Riots and communal violence as disasters in South Asian cities 

Research problem: 

The tradition of disaster research has not paid much attention to the problems of 
breakdown of social order and large-scale strife and violence at the community level. Urban 
disasters ought to include such incidents in South Asia. The Hindu-Muslim riots in December 
1992 in major cities like Bombay is a case in point. In recent years major outbreaks of 
violence have also occurred in cities like Karachi. All these acts of disorder and lawlessness 
affect the community with a viciousness and tragedy no less intense than an earthquake or a 
cyclone. These violent incidents, apart from causing loss of lives and destruction of property, 
also introduce an element of fear in the minds of the indigents. Again, the high class, 
suburban communities remain relatively immune to these disasters. It is the poor, the 
powerless and the dwellers of slums who are disproportionately represented among the 
victims of these disasters. 

It is important to study the patterns of these disasters, the social conditions that make 
these incidents possible and the consequences of these on the families and the community. 
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Specific objectives: 

a) draw a map of large-scale violence that affects an entire neighbourhood 
community in cities like Delhi, Bombay, Calcutta, Karachi and Dhaka; 

b) examine the socioeconomic conditions that perpetuate interethnic or interreligious 
tension, the role of local politics in such violence, and the role of grassroots levels NGOs in 
mitigating these disasters. 

c) The role of local politics in such violence. What is the role of the local politicians 
in causing these man-made disasters? 

d) The role of grassroots levels NGOs in mitigating these disasters. 

In addition to the research ideas indicated above, I would also like to suggest the 
following: 

1. A conference on urban disaster in the South Asian region in one of the cities, say 
Katmandu or Bombay in 1995; 

2. Setting up a small coordinating cell following the proposed conference to 
undertake ongoing collaborative research projects in the South Asian cities involving scholars 
from this region. This cell could make an important contribution to the consolidation of the 
South Asian Association for Regional Cooperation (SAARC). 
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NOTES 

1. It is only for analytical reasons I am making this 
distinction look so sharp between "natural" and "man-made" 
disasters. In concrete cases most of the disasters are 
outcomes of the interactions of nature and human society. No. 
disaster is purely "natural" nor purely "man-made". 

2. The first systematic report of the Famine Commission was 
published in 1885. 

3. Disasters continue to be defined by their suddenness or 
abruptness and viewed as uncontrollable or accidental 
events. These events, according to Fritz (1961), are 
"concentrated in time and space, in which a society, or a 
relatively self-sufficient subdivision of a society, 
undergoes severe danger, and incurs such losses to its 
members and physical appurtenances that the social structure 
is disrupted and the fulfilment of all or some of the 
essential functions of the society is prevented." [quoted in 
Drabek, 1986:7]. I suggest that this definition can be too 
limiting and it may be necessary to look at the processual 
aspects or conditions in the definition of a disaster which 
are less dramatic in appearance but nevertheless highly 
damaging in consequences. I tend to see famines as "creeping 
disasters". 

4. Of course there is an opinion that slums are not that bad 
given the limited options many of the slum-dwellers have. 
For example, an Indian writer wrote: "The urban slums of 
India represent a great economic and social evolution that 
is raising the income and social conditions of the poor on 
an unprecedented scale ...Who are the gainers and losers 
from the slum explosion? The gainers are the millions of 
rural people that have flooded into cities to take advantage 
of higher incomes... better access to medical care, 
education and entertainment... The caste barriers that stop 
the lower castes in rural areas are much less evident in 
cities... Who are the losers? They are the urban elite... 
they find that their quality of life has deteriorated 
greatly, and they decry this as urban decay." [quoted in 
Garau, 1989:74] 

5. After the partition of 1947, refugee camps sprouted on the 
fringes of major cities like Bombay, Calcutta and Karachi. 
Some refugee camps grew into towns and cities. Ulhasnagar, 
outside Bombay, which began in 1947 as a collection of tents 
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and shacks in a muddy field, is today a congested city of 
well over 600,000 inhabitants (Robinson, 1989:56). 

6. More information is needed on this subject. I suggest that 
at some point a fact-finding mission be conducted in the 
major cities of South Asia. 
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INTRODUCTION 

The information and discussion requested by IDRC in response to the URB Program 
statement on disaster research inevitably requires, we believe, an effort to place the problematic 
in some historical context. This relates to the development of a social sciences approach to 
disaster research in Latin America and associated human resource and institutional frameworks. 
In view of this, prior to considering the aspects in the request for the present document, we will 
venture to highlight some of the more pertinent aspects which have a bearing on this task. 

Research on disaster related issues in Latin America has been dominated to date by 
natural, basic and engineering sciences approaches. That is to say, research on the physical 
triggering mechanisms of disasters, their temporal recurrence, and spatial parameters 
(earthquakes, volcanic activity, hurricanes, flooding and landslides etc.) and on hazard-resistant 
building structures (See Rogge, 1992; Lavell, 1993). 

The full recognition that disasters are the product of social processes, that the responses 
to these are conditioned by the social, economic, and political structures of society, has only 
slowly taken hold amongst the research community in Latin America. Social sciences research 
on disasters (as processes and products) has been relegated to an incipient secondary level, with 
conjunctural endeavors related to the post-impact study of affected populations, institutional 
responses and reconstruction efforts (see for example, Comfort, (1989); Anderson and Woodrow 
(1989), Abril Ojeda (1982); Bates (1982); Bommer (1985); Bommer and Leadbetter (1987); 
Peacock (1987)). These studies have been undertaken in many cases by researchers from North 
America and Europe. Indigenous research has in general been undertaken by social scientists 
who 'flow' into the disaster area momentarily, only to return to their dominant research areas 
once the disaster has been 'forgotten' or the immediate crisis, emergency and rehabilitation 
stages overcome. 

The overall result of the neglect given to the social aspects of 'disasters is a serious 
dearth of institutions and individual researchers exploring these themes in the subcontinent. 
Incipient attempts during the 1980's to stimulate social disaster research turned out to be short 
lived and fleeting. Such is the case, for example, with the work group formed by the Latin 
American Social Sciences Council (CLACSO) which sponsored two Latin American disaster 
discussion fora in 1984 and 1989 and, henceforth, disappeared from sight. This group produced 
two very few existing collective publications on disasters and society in Latin America (see 
Caputo, Hardoy and Herzer, 1985; IIED, 1990). 
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The novelty of a social approach to disaster studies among Latin American social 
scientists; the dominance of the physical science paradigms in determining research themes and 
financing options; a tendency to see the social studies of disasters as something rather oblique 
and not of permanent relevance; the lack of a peer group stimulus for social scientists to become 
involved in disaster studies and the existence of other more prevailing social sciences research 
'fads'; and the lack of an institutional base and stimulus for promoting the social study of 
disasters, amongst other reasons, can help explain the state of affairs prevailing at the end of the 
1980's (see Lavell, 1993). 

The 'dominant' research and activity emphases found in the limited 'Latin American' 
social science contributions during the 1970's and 1980's undoubtedly related to the 
aforementioned post- disaster impact and reconstruction studies, in the wake of major disasters 
such as the Guatemala, Managua, Mexico City, San Salvador, Chilean and Peruvian, Yungay 
earthquakes; the volcanic eruption of Nevado de Ruiz in Colombia; the Fifi and Juana hurricane 
episodes in Central America and Hugo and Gilbert in Mexico. 

Studies in the area of disaster prevention and mitigation, and on human vulnerability to 
disasters were basically limited to the individual research contributions presented in the 1985 and 
1989 CLACSO and RED publications; and to the pioneering research and systematizing work 
of the Centre for Disaster Prevention and Mitigation (PREDES) and the Intermediate Technology 
Development Group (ITDG) in Peru, and the National Training Service (SENA) and the 
Foundation for Popular Comunication (FUNCOP-CAUCA) in Colombia. These latter 
organizations were instrumental in introducing the concept of 'vulnerability' in disaster analysis 
in the region; and, in the promotion of a locally oriented, popular, grassroots, nonstructural 
approaches to prevention and mitigation, as opposed to the dominant, state promoted structural 
engineering approaches prevalent in the few articulated attempts at disaster planning in the 
subcontinent. 

The work undertaken in South America (Peru and Colombia, in particular) in the 
prevention and mitigation field was added to in the late 80's and early 90's by a comprehensive 
study undertaken by the Central American University Confederation (CSUCA) in the six Central 
American countries on human vulnerability and the conditioning factors and options for disaster 
prevention and mitigation. This study, undertaken with IDRC support, allowed the development 
of an incipient social science research network in the isthmus and the production of the most 
wide-ranging background study available to date in Latin America (see Lavell, 1991). 

The incipient research on the social aspects of disasters was accompanied by the 
predominance of training and capacitation schemes promoted by such international organization 
as the Pan American Health Organization, the Office for Foreign Disaster Assistance (OFDA) 
of the U.S. Agency for International Development, the U.N. financed Disaster Management 
Training Program (DMTP) at the University of Wisconsin and by the Organization of American 
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States (this latter organization has also promoted a number of interesting analyses related to 
mitigation, particularly in terms of the vulnerability of the strategic energy sector to disasters). 
The major emphasis of these schemes has been on the training of 'disaster managers' from 
international, governmental and nongovernmental agencies or organizations. The training of 
grassroots organizations and representatives was essentially limited to the efforts of a few locally 
based nongovernmental organizations, although the well developed Colombian National Office 
for Disaster Prevention and Attention has made a very important contribution to the preparation 
of local-level organizations, and in the encouragement and financing of pertinent research 
endeavors. 

The IDRC URB Program statement comes at a time when the increasing magnitude of 
the disaster issue in the developing world and the beginning of the U.N. Decade for Natural 
Disaster Reduction have served to call increasing attention to the social or human vulnerability 
aspects of disaster prevention and mitigation. 

The pioneering study by Cuny (1983) on the relationships between 'Disasters and 
Development' and the now widely accepted dictum that disasters constitute "unresolved 
development problems" (see Wijkman and Timberlake, 1984) have had an increasing influence 
as regards the ways we see disasters and their solutions. On the other hand, Wilches Chaux 
(1989), Anderson and Woodrow (1989), and Cannon (1992) have helped in promoting 
vulnerability and capacities analysis in any consideration of disaster impact and in the 
formulation of nonstructural approaches to disaster mitigation, rehabilitation and reconstruction. 
These approaches to disaster planning, promoted amongst others by the U.N. System 
(Development Program, Disaster Relief Office, Habitat, UNICEF, etc.), have recently been 
given increasing attention by multilateral international development or humanitarian agencies 
such as the World Bank (see Kreimer and Musnaginghe, 1992), the Organization for Economic 
Cooperation and Development (OECD), the International League of Red Cross Societies and 
OXFAM. 

The UNDP/UNDRO commitment to research on the social aspects of disasters and to an 
increasing attention to nonstructural approaches to disaster planning is reflected in the recent 
publication of an important "Research Agenda for Disaster and Emergency Management" 
(Rogge, 1992); and, a concomitant pool of funding for disaster management studies administered 
by INTERTECT Training Services on behalf of the UNDP/DHA Disaster Management Training 
Program (DMTP) at the University of Wisconsin. 

In sum, at the begining of 1993 the disaster problematic and its relationship to 
development is part of the established agenda of important international agencies. Numerous and 
diverse research priorities have been established which have pushed the problematic (at least on 
paper) into the social and environmental spheres and, increasingly, away from the previously 
dominant geophysical and structural engineering fields. 
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Despite these developments at the international level various operational 'incognitos' 
remain to be addressed. These are, in many ways, at the heart of the IDRC URB Program 
statement, and the debates it may suscitate. 

Firstly, what are and should be the roles of 'top-down' (governmental) and 'bottom-up' 
(people and communities) approaches to disaster prevention and mitigation in developing area 
contexts? This aspect clearly relates to the 'dependent' relationship that could develop between 
potential intergovernmental or international financing sources, their priorities and approaches 
(structural solutions, advanced technology transfers, strategic sector prevention and mitigation, 
etc.) and national government approaches. This is particularly important in contexts where 
governments may be unwilling or unable to dedicate perceived scarce 'national' resources to 
'autonomously' generated, socially equitable disaster prevention and mitigation activities, where 
these do not seem to offer a positive cost-benefit equation in the short term. How can policy- 
oriented research change such a potential situation, guiding governments to more autonomous 
decision-making processes, away from high technology fixes and in favour of community-based 
intermediate-level structural, and nonstructural approaches? 

Secondly, if a continued disillusionment or disbelief prevails in terms of the role of 
governments (national, in particular) in promoting disaster prevention and mitigation, what are 
the most adequate approaches and research priorities relating to the promotion of community and 
local-level schemes, where the universe of study and action is so vast, and no homogeneous, 
unique model of action could possibly exist? That is to say, how do we, with scarce human, 
financial and institutional resources, face up to the vast challenge of stimulating relevant, 
appropiate and economically viable approaches to disaster prevention and mitigation at a 
community level where the infinite number of urban (and rural) communities differ significantly 
in terms of such critical intervening variables as their levels of risk perception and acceptance, 
priority development problems, resource (human, intellectual, material and financial) availability, 
and organizational levels? 

In raising these questions, there is an inevitable need to broach the problem of the ways 
that national and local governments could be 'persuaded' to facilitate community-based 
approaches, serving as supports to these, instead of persisting with a disarticulated approach 
where indigenous research institutions and some international agencies work independently at 
a local level, with little government support (not to say approval). Is the Colombian system with 
strong activity links between government, NGOs and community-based initiatives not a better 
(and attainable) option than unilateral support for an 'us' against 'them' approach? 

Thirdly, whatever is the most appropiate approach to research and action related to 
disaster prevention and mitigation in developing countries in general, and in Latin America in 
particular, the inevitable question arises as to with whom and with what institutional frameworks 
do we operate? And, how do we potentiate the impact of and 'cultivate' the very limited 
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research resources available in this area of study and action? Here it is impossible to avoid the 
discussion of the role of individuals, institutions and networks and the way we may introduce 
disasters into the agenda of development oriented institutions, be they NGOs, universities, or 
government agencies, whether disasters are, or have previously been of direct concern to them. 

1. REGIONAL RESEARCH RECORD: STRENGTHS AND WEAKNESSES 

The introduction indicates the very limited amount of social science research undertaken 
to date on the disaster problematic in Latin America in general. 

As regards the emphases, aspects and specific objectives incorporated in the URB 
Program statement, likewise the number of experiences known to us is commensurately low, 
particularly as regards prevention and mitigation of urban disasters. 

The research emphasis (both substantively and methodologically) proposed in the URB 
Program does in fact comprehend various high-priority research emphases not made explicit as 
such in the document but which are important to comment. These relate to research objectives 
that are essential to successful community-oriented action research to clarify accountability and 
responsability; to promote attractive solutions; to stimulate awareness and autoevaluation of risk; 
and to facilitate documentation, dissemination and methodological advances. These relate to 
cross-cultural, cross-community and family-level research on: 

i) Risk perception and risk acceptance. This necessarily includes the importance conceded 
to environmental risk by different population groups and how this relates to or is ranked in terms 
of other persuasive and, at times, seemingly unrelated or discrete social problems faced by 
communities (housing, unemployment, health, security, drug addiction, etc.). Intercommunity 
and interfamily differences, and the specification of these aspects, are critical factors in any 
attempt to promote community-based, culturally-adequate mitigation and preparatory activities. 

ii) Cultural, financial, material and organizational resources available for grassroots 
promotion of prevention, mitigation, preparation and recovery activities. 

iii) Social vulnerability and capacities analysis (connected to ii). 

iv) Autonomously or externally stimulated adaptation and adjustment strategies to 
environmental risk. Rural strategies have been the object of a fair amount of research, 
particularly in areas subject to drought (see Clarke Guarnizo, 1992). However, urban population 
strategies have received very little attention. Critical importance must be attached to the 
generation and systematization of knowledge on existing strategies and the objective conditions 
for their development (length of residence, experience with, and repetitivity of risk factors; 
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financial, material and intellectual resources; organizational experiences, etc.). 

V) Research which promotes the application of socially-relevant, basic and physical-sciences 
knowledge (geology, geomorphology, climatology, ecology, etc.) to disaster prevention and 
mitigation at a local, regional or national level. 

A significant part of the research related to community-based mitigation activities 
undertaken to date has been limited to a reduced number of countries -Peru, Colombia, 
Ecuador and Central America, in particular. Less systematic studies can be found in other 
latitudes (Chile, Argentina, Brazil, for example). The critical factor explaining the relative 
spatial (country) concentration of research and activity endeavors is, undoubtedly, the existence 
of relatively well-consolidated institutional frameworks (if limited in numbers) which have 
promoted certain continuity in the mitigation field, and have allowed more dispersed individual 
efforts, to establish a point of contact. This has a 'collective' reflection on research initiatives and 
experiences within a single country or geographical region i.e. the incipient or consolidated 
existence of networks. 

Undoubtedly, the most significant project or programme activities and action-research 
endeavors and results have been achieved directly by or under the stimulus of PREDES, 
initially, and later, ITDG in Peru; the Servicio Nacional de Aprendizaje (SENA), the Fundacibn 
de Comunicacibn Popular (FUNCOP-CAUCA), and the Observatorio del Sur Occidente (OSSO) 
of the University of Valle (Cali) in Colombia. The work of these institutions has generally 
included both schemes for disaster prevention and mitigation and activities,in the area of post- 
disaster reconstruction and rehabilitation. This relationship or activity profile, cutting across 
different phases of the disaster planning cycle, is significant in itself. it is clearly demonstrable 
that efforts at stimulating community involvement in prevention and mitigation are facilitated 
where previous experiences with disaster or emergency contexts provide objective conditions 
(consciousness, awareness, incipient or consolidated organizational base etc.) for the promotion 
of such efforts. 

This relational context immediately poses a significant action-research challenge as yet 
subject to very little, if any attention: the development of research methodologies and activities 
with urban communities that are subject to growing conditions of environmental risk (due to the 
urban dynamic as such) but which have no, or very little, direct experience to date with physical 
hazards or disaster conditions. 

The work of the above-mentioned groups and the systematization of experiences and 
results (including those of associated researchers and practitioners), is summarized in a few 
publications, particularly in Maskrey (1984 and 1989); Maskrey and Romero (1986); Medina 
and Romero (1992); Wilches Chaux (1989); and Caputo, Hardoy and Herzer (1985). At a pure 
research level, with no explicit action-research component at the urban community level, 
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significant aspects related to physical risk, human vulnerability and the limitations to prevention 
and mitigation activities derive from the previously mentioned CSUCA study undertaken in the 
six countries of the Central American isthmus (Lavell, 1991). 

The studies and work synthesized in these documents all have a direct bearing and 
relationship to the URB Program's emphases and objectives. A succint summary of the science, 
technology and policy-making contributions of the still limited endeavours should emphasise the 
following aspects: 

a) Adequate levels of consciousness and awareness of environmental risk (including causal 
factors and levels of risk perception) are a necessary but not sufficient condition for the 
appropiate promotion of prevention and mitigation activities through community or government 
participation. Awareness must necessarily be crossed with knowledge of risk acceptance and the 
range of possibly more pressing (and permanent) social problems to which a community or 
government feels it needs to respond with limited existing resources. The success of schemes 
for community-based mitigation thus rests in good part on an adequate knowledge and reading 
of the ways communities view risk and their levels of acceptance of risk. 

b) The opportunities for successful participatory, community-based mitigation activities will 
be increased to the extent that disaster risk and mitigation are not conceived as an isolated, 
discrete problem but, rather, as a, component of the overall social and economic problematic of 
the community (including health, housing, education, employment, etc). 

c) Knowledge of the possible range of mitigation activities available (particularly 
nonstructural) constitutes an important limitation to community-based participation and the 
stimulation of culturally adequate schemes. The dominance of relatively high-cost structural 
solutions or relocation schemes in the mentality of different population groups can serve to 
'displace' the options for mitigation away from the community, placing the onus on local, 
regional or national governments. Consequently, a pressing need exists for the systematization 
and accessing of succesful local-level experiences. This must include both schemes facilitated 
by "external" actors (LAGOS etc.) as well as those autochthonously or autonomously generated 
at the community level (adjustment or adaptation strategies). 

d) The major starting point for community-based mitigation is the community itself, its 
cultural, material, and organizational resources. The role of 'external' actors must be limited to 
that of 'facilitators' of a process, whether it be in terms of knowledge of risk factors or 
vulnerability, or in the proposition of mitigation solutions. The design and accessing of 
methodological instruments allowing autoevaluation of risk and vulnerability and the proposition 
or programming of mitigation options are important facets of the facilitating process. Important 
advances have been made in terms of the development and application of rapid and simple risk 
and vulnerability evaluation methods at the community level (see the work of ITDG and OSSO, 

448 



Urban Disaster Prevention and Mitieation: Latin America Allan Lavell 

for example). Such methods can very usefully be diffused to and accessed by other professional 
groups working on local level mitigation. 

e) Succesful mitigation schemes should be based primarily, and in the first instance, on local 
resources (including organizational attributes). Secondary, external resources should be 
integrated within schemes based on local resources. The existence of autonomous, community- 
controlled schemes is the most adequate basis in the search for and pressure to gain 
governmental (local or national) financial or technical aid. 

0 . 
The existence of "community" is subject to the existence of an organizational basis for 

community promotion. Mitigation activities are difficult to promote where such a preexisting 
organizational base is nonexistent. 'External' actors are unequipped, in general, to foster such 
organic forms. Mitigation activities do not require the existence of specific disaster prevention 
organizations as such. Rather, these activities can and should be promoted on the basis of 
existing, developmental and community-oriented organizations. 

g) Commensurate with the former aspect, "external" or facilitating support and participation 
need not have to come necessarily from 'disaster' NGOs, associations, research centres, etc.. 
Rather, disaster mitigation, seen as the resolution of development problems, should be actively 
incorporated in the 'work of diverse organizations working on sectorial problems with 
communities (housing, watersupply, energy, health, environmental management, agriculture, 
solid waste removal, women and children, education, etc.). 

h) Studies of post-disaster emergency relief and reconstruction processes in Latin America, 
and elsewhere, clearly indicate the pertinence of the majority of the points made in a-g, above, 
to these phases (see Anderson and Woodrow, 1989; Maskrey, 1989; Medina and Romero, 
1992). This conclusion clearly indicates the need for a disaster research and action framework 
which cuts horizontally across the 'discrete' phases of disaster planning. Here it is clear, that 
community-based, organized disaster mitigation schemes have a definite positive impact in terms 
of possible emergency preparedness, response and reconstruction. Likewise, a succesfully 
implemented community-based reconstruction process will enormously facilitate the incorporation 
of local level, forward-looking mitigation activities. 

Despite advances in the areas mentioned in the URB Program statement, there is a clear 
need for further research on all of the aspects mentioned, due to the as yet limited spatial scope 
of the work undertaken to date, and the diversity of potentially differing contexts existing at an 
urban and cross-national level. In particular we would point out that: 

i) to date a good deal of the action-research activity undertaken on mitigation has been in 
smaller urban centres. These, along with intermediate-size centres, are probably more 
'accessible' to this type of work. Whilst additional attention should go to this type of urban 
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centre, given that their population and environmental risk growth rates will probably be very 
high in the future, more work should also be promoted on the more complex metropolitan city 
environments where the present day range and intensity of disaster impacts is higher. 

ii) Increased emphasis should be given to the problematic of technological or anthropic 
disasters (explosions, urban conflagrations, spills of toxic fluids etc.). The widespread lack of 
land use zoning; inadequate controls on the use, storage and distribution of inflammable, 
explosive and toxic materials and; problems with urban water supplies are increasing the risks 
of urban technological disasters. 

. 

During February 1993, in Costa Rica alone, four 'large'-scale urban disasters have 
ocurred, including a massive discharge of bunker into a San Jose river, the complete burning-out 
of ten blocks of the centre of one provincial capital, Santa Cruz, and the explosion of a central 
San Jose chemical factory. Larger and more complex urban centres are exposed to even more 
devastating episodes (e.g. the Guadalajara gas and Mexico City petrochemical explosions and 
conflagrations). 

Urban agriculture, water, waste and disasters: 

Disasters at the urban level are increasingly related to environmental mismanagement. 
This is particularly, but not exclusively the case with reference to flooding and landslides and 
the contamination of land, air and water, with the attendant problems this can bring in terms of 
human health, epidemics, etc.. 

Various possible (or real) relationships are, from our perspective, worthy of 
consideration, namely: 

a) the depletion or removal of the natural (forests in particular) or anthropic (agricultural) 
vegetation cover of urban hills, slopes or river banks, and its negative impact on pluvial runoff 
levels, sedimentation rates, fluvial discharge and slope stability. This is particularly accentuated 
when 'natural' land uses are substituted by urban construction schemes. These processes can also 
have a profound impact on aquifer levels and recharge, with commensurate effects on water 
availability for human consumption. The increasing need to transport alternative sources of water 
to cities from surrounding 'rural' areas can lead to a depletion of water availability for 
agricultural or recreational practices. 

A clear potential exists for the promotion of urban agriculture (not only crops but also 
recreational forests and 'gardens') in ecologically and physically unstable areas not only as a 
means of restoring environmental equilibrium, but also as a competing social and economic use 
for risk areas in opposition to their use for marginal human occupation. The success of these 
measures, where not established by legal and normative considerations, will depend on expected 
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economic returns and the availability of alternative, secure sites for human habitation. 

b) Urban (and rural) water resources are being continuously depleted by uncontrolled 
'dumping' of human, domestic and toxic industrial waste. The impacts in terms of the access 
to safe and economically accessible water supplies and in terms of the threat of epidemics and 
other health-related problems are clear. Moreover, direct solid and liquid waste deposits in urban 
river channels are a known causal factor in the increased risk of urban flash-flooding. 

c) Solid waste deposits from domestic uses are posing increasing problems to human health, 
and in terms of the contamination of water resources. This is particularly problematic where 
such deposits are subject to human occupation and are the source of family "incomes". 

2. APPRAISAL OF RESEARCH CAPACITY 

In the Latin American region very few institutions exist that are dedicated specifically 
to the social study of disasters or which have a clearly delineated permanent area of work on this 
topic. The limited research community is essentially comprised of 'individual' researchers 
located in a variety of universities, NGOs, popular organizations or government agencies. 

To take but one country example, Mexico, only one institution, CIESAS (Centro de 
Investigaci6n y Estudios Superiores en Antropologfa Social)' has an area dedicated to disaster 
studies, whilst the remaining disaster researchers registered with the Consejo Mexicano de 
Ciencias Sociales (COMECSO) are distributed in different centres. In Central America, there 
are only two small specialized research and training centres -the Centre for Disaster Protection 
(CEPRODE) in San Salvador and the Church Council for Emergencies and Reconstruction 
(CIPER) in San Josh, Costa Rica. This situation prevails throughout Latin America, with a 
greater relative concentration of institutions or researchers in Colombia and Peru (PREDES 
continues to be the only specialized centre in this latter country). 

Apart from the centres mentioned above, the number of institutions with a definite area 
of disaster specialization is also, to our knowledge, commensurately very low: Intermediate 
Technology (ITDG) in Peru; the Foundation for Popular Communication (FUNCOP-CAUCA) 
in Popayan and the Observatorio Sismol6gico del Sur Occidente (OSSO) in Cali, Colombia; the 
Secretariate General of the Latin American Social Sciences Faculty (FLACSO) in San Josh, 
Costa Rica; Companions for the Americas in Ecuador; the Faculties of Architecture at the 
University of San Carlos, Guatemala and at the University of Merida, Venezuela; and the Centre 
for Disaster Studies at the University of Paraiba, in Brasil. 

According to our knowledge of recent research and activity priorities, all or any of the 
above mentioned institutions have a clear orientation towards community-level approaches to 
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disaster prevention and mitigation and would, consequently, be potentially relevant partners in 
the implementation of the URB Program's objectives. The expertise, record and facilities of 
these institutions are unquestionable. As regards their institutional partners in the country or 
region, these have been diverse and varied, according to the particular activity undertaken and 
have included other development-oriented NGOs (lay and ecclesiastical or ecumenical), popular 
grassroots organizations, local and national governmental organizations. 

The matter of "institutional partners" or relationships leads one to consider the principle 
of networking as a basis for research promotion. This is particulary important in the Latin 
American context where the number of specialized institutions, the number of specialized 
'disaster' researchers they employ (probably averaging between 3 or 4), and the number of 
'independent' researchers are all very low. 

This context makes the principle of networking and interinstitutional collaboration 
unavoidable. Only through such forms of collaboration can one hope to potentiate the impact of 
the limited resources available to date, permitting the distribution and accessing of relevant 
methodological advances and the promotion of cross-cultural, transnational comparative studies 
and activities in the prevention and mitigation fields. Moreover, despite the relatively limited 
number of specialized centres or research areas these play an important magnetizing, peer group, 
or reference role for the individual, dispersed institutional researchers in the different countries. 
Here, it is also important to consider the potential for incorporating local NGOs and university 
research units with no previous specialization in this area into the disaster research problematic. 
Given that the vulnerability to disasters and the solutions to these are clearly related to 
'development' principles, disaster prevention and mitigation should necesarily be a widely 
diffused concern amongst sectorially specialized development oriented institutions (housing, 
health, agriculture, water provision, etc.). 

The principle of networking should thus be extended to incorporate development-oriented, 
community-based institutions. Throughout the Latin American region numerous institutions exist 
that can be seen as 'potential allies' in the extension of disaster prevention and mitigation. One 
role of the existing specialized centres should in fact be the establishment of working liaisons 
with such centres, proferring educational, methodological, documentary and research support 
for their activities. This is the 'tactic' being implemented at present by ITDG in Peru and will 
be the basis of FLACSO research initiatives in Central America. 

Thus, although disaster prevention and mitigation is a specialized area it is clearly an area 
which is fairly easily accessible to and incorporable within ongoing development oriented 
research activities at many levels. If this principle is acceptable, then the range and type of 
institutional partners available is as wide as the range of problems and geographical areas 
considered in the research agenda. 
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At a macroregional level, networking at the national or local level has recently been 
given a new dimension with the formation of the Latin American Social Science Network for 
the Prevention of Disasters. This network includes ten of the most important disaster research 
institutions (or coordinating centres) in the region. The creation of three coordination subnodes 
(ITDG-for South America; FLACSO for Central America and the Caribbean; and COMECSO 
for Mexico and North America) comprises an additional effort to promote subregional 
coordination and stimulus for disaster research. The overall promotion of social research on 
disasters, the identification of common research priorities and opportunities for joint 
collaboration in research endeavours and in the distribution of information, are the principle 
objectives of this network. 

It can be suggested here that this network, which will undoubtedly grow with the gradual 
incorporation of other institutions in the future, is an appropiate point of departure for the 
channelling of research initiatives in the region. 

One final point worthy of consideration relates to the potential for incorporating or 
widening the social sciences component of research and promotion in the activities of certain 
selected basic, physical or engineering sciences institutions. One fundamental problem of 
prevention and mitigation has been the ephemeral nature of collaboration between the social and 
physical and engineering sciences in the disaster area. In fact, a type of "undeclared war" has 
often existed between the two. However, an attempt must be made to integrate these areas, 
allowing a more advantageous social use of the information and knowledge on risk factors 
provided by the physical sciences. An excellent example of such integration are the experiences 
of OSSO in Cali, Colombia where important work has been undertaken with urban communities 
on risk and mitigation. ITDG in Peru has also consistently conformed work groups with social 
scientists, geologists and civil engineers. Efforts could be made to identify other potential centres 
that could be stimulated to take a step towards the formation of integrated, multidisciplinary 
research and training institutions. 

3. FUTURE RESEARCH OPPORTUNITIES 

The scarcity of concrete research results in the area of disaster prevention and mitigation, 
when compared to the magnitude of the disaster problematic and the multiple facets involved in 
the promotion of adequate disaster planning, makes any discussion of research priorities 
extremely difficult. This is even more so when the question involves the postulation of "no more 
than three ideas", as has been suggested by IDRC in its request for the present paper. The wide 
range of 'priority' research topics that could be identified is illustrated by the content of John 
Rogge's Research Agenda for Disaster and Emergency Management (Rogge, 1992) where over 
fourty different topics are identified, of which Rogge himself prioritizes some twenty-four, 
acknowledging that "any rank ordering of the multitude of research themes suggested ... will 
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depend to a large degree upon who is undertaking the ordering". 

For its part, the recently formed Latin American Social Science Network for the 
Prevention of Disasters identified five thematic blocks of priority research questions and nearly 
thirty specific research endeavors (Red de Estudios Sociales en Prevencibn de Desasees en 
Amdriaa Latina, 1993). A number of these coincide with Rogge's appreciations but a number 
of others constitute additions to his Agenda. Finally, in a recent U.S.- Central American 
Seminar on the Socio-Economic Aspects of Disasters, organized by the University of Delaware 
Disaster Research Centre and the Latin American Social Sciences Faculty (FLACSO) and held 
in San Josh, Costa Rica (January, 1993), some fourty research themes were 'prioritized'. 

The question thus becomes how do we prioritize priority research issues? How do we 
phase them temporally and sectorially or thematically? Is research related to prevention and 
mitigation more, less or equally as important as research on disaster preparation, response, 
rehabilitation or reconstruction? Or, does relevant research exist which cuts horizontally across 
these traditionally identified stages or phases of Disaster Planning, accepting that they do not 
constitute discrete units of social analysis and action? 

The response to these questions cannot be separated from the nature of the individual or 
institution that prioritizes; their particular position in the Disaster Planning framework 
(researchers, practitioners, financing agencies, etc.); the particular geographical area, region or 
country to which we are referring; and the prioritization given to a possibly wide-ranging 
research agenda by the different organizations that are able to promote research at a world, 
continental or national -level, and the need for these to adopt complementary as opposed to 
competing approaches. 

One recent result of prioritization of research themes is that made by Intertect as a basis 
for the financing of social science research related to the UNDP/DHA/UNDRO Disaster 
Management Training Programme. Using Rogge's Agenda as a baseline study, the first two 
requests for project proposals have prioritized five relatively wide ranging research themes: 

i) mitigation implementation, including a study of the factors or conditions that inspire the 
widespread adoption of mitigation techniques and tools at the community level; and the factors 
leading to the design and implementation of successful national mitigation policies and projects; 

ii) the medium and long term economic effects of disasters and the factors affecting 
variations in economic consequences; 

iii) disaster management ethics; should ethics guide the implementation of disaster 
management and if so what are the issues that provide guidance to disaster managers seeking 
answers to ethical dilemmas? 
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iv) disaster management models, their effectivity and the factors that condition their efficacy; 

V) family, community, institutional and societal coping and response mechanisms, especially 
during the recovery and reconstruction phases. 

With reference to future IDRC research initiatives and priorities we will, in discussing 
additional options, respect the two generic principles established in the URB Program statement: 
research related to prevention and mitigation of disasters; and research oriented to environmental 
management at an urban level. As regards the urban community emphasis and the 
methodological approaches proposed in terms of action-research at this level, we will flexibilize 
our approach, stepping outside the bounds of these particular emphases. 

Prior to detailing our ideas on additional research priorities, however, we should point 
out that we do not necessarily "share" a prioritization which is limited to disaster prevention and 
mitigation activities. Thus, although there can be no doubt that a primary emphasis in our 
research endeavours must be oriented towards the promotion of these activities, the reality of 
the disaster context is that increasing numbers and magnitudes of disasters will occur in the 
future. Thus, there also exists an urgent need for research which facilitates more efficient 
responses and rehabilitation and reconstruction processes at varying societal levels. 

More efficient and culturally appropriate early-warning systems and social mobilization 
mechanisms would enormously reduce human and economic losses. These can be considered not 
only to be 'preparation' mechanisms but also mitigatory processes (if mitigation is seem to be 
the process of reducing disaster impacts and losses). On the other hand, some types of relief and 
emergency response are clearly not conducive to adequate reconstruction schemes or the 
introduction of mitigation activities in the future. This is particularly so where relief response 
is based on paternalistic attitudes which may promote the idea that self-protection is unnecesary 
given that someone else will take care of you if a disaster occurs. More research is clearly 
required on the relationship between relief and rehabilitation activities and subsequent 
reconstruction and mitigation processes. 

Despite these caveats, the IDRC emphasis is unquestionable as such and also when seen 
from the perspective of other potential or real institutional stimuli to social disaster research. 
Here, it is clear that the disaster response orientation of a number of international agencies, and 
the high-technology fix of the mitigation response of others, will 'guarantee' the promotion of 
research on government-led response, recovery and structural mitigation. The orphaned child 
will probably continue to be the area of nonstructural mitigation, and local and community 
participation. 

Beyond the five very important research foci encompassed within the URB Program 
statement, commented in Section I of this document, we would venture to suggest three 
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additional research themes which we believe should be given a high priority in the future. These 
relate to the establishment of a knowledge base and objective conditions for the promotion of 
social, high-impact prevention and mitigation activities. 

3.1. Decision-making processes and conditioning factors for the implementation of 
disaster planning, mitigation policies and activities at the national, regional and local 
government levels. 

A continued and concerted effort must be made to use research to promote a widening 
of government involvement in disaster planning, particularly in prevention and mitigation 
activities. However, there do exist in Latin America a number of succesful experiences in 
disaster prevention and mitigation (using both structural and nonstructural approaches), and 
examples of government commitment to broad-based disaster or emergency management 
systems, involving both central government and local level organizations. 

The potential for influencing decision-making processes is subject to our knowledge of 
the objective conditions required for placing policy concerns on the decision (or political) agenda 
and pushing them through to implementation. As regards disaster prevention and mitigation, an 
implicit or explicit belief seems to exist that it is the cost-benefit equation and the need for short- 
term economic returns that dictate implementation or not. 

However, the limited evidence available in the Latin America context would suggest that 
this is not necessarily the case. Such variables as political expediency, the type of government 
and the levels of decentralization of decision-making, the role of technical experts and 
consultancies, ethical and professional attributes, and the impact of major within country 
disasters or of those in nearby countries, amongst other factors, all can have an influence in 
changing prevailing attitudes. 

For example, a recent study undertaken by the author of this document on the decision- 
making process behind the implementation of the Costa Rican hospital retrofit program clearly 
showed the importance of ethical, individual, professional and technical factors as opposed to 
cost-benefit or political considerations (Lavell, 1992). On the other hand, the successful 
Colombian Disaster Prevention organization, with its articulation of national and local 
community levels can in part be explained by the impact of Popayan and Armero and the long- 
standing tradition of regional, municipal and local level government and organization. 

Consequently, we believe there is a need for comparative research on the decision-making 
process behind succesful schemes (and unsuccesful proposals), which provide a checklist of 
factors, and conditions which can be utilized in the advisory, decision- and policy-making 
functions of research institutions. Needless to say, such research could also usefully be 
undertaken on private sector decision-making, particulary where this relates to socially sensitive 
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areas (hospitals, educational facilities, energy installations, technologically hazardous industry 
in highly populated areas, water supply, etc.). 

3.2. Development initiatives, environmental risk, and human vulnerability. 

High-technology schemes in the industrial, energy, infrastructural and building sectors 
in both rural and urban areas, migratory patterns and changing land use schemes in 
environmentally delicate milieus (hillslopes, tropical lowlands and mountain foothills, etc.) 
rapidly change existing ecological and physical balances, increasing the incidence of risk factors. 
Consequently, disasters are more and more conditioned by anthropic factors. This is particularly 
true with flooding, landslides and drought. Many of the ideas which circulate as regards the 
human occupancy-risk association are, however, intuitive rather than scientifically based. Thus, 
for example, deforestation is causally linked to the temporal incidence and intensity of flooding 
patterns without much real in-depth analysis existing on the concrete nature of such a 
relationship and its specifications in prospective terms. 

Research which clearly demonstrates the links between 'development' initiatives and 
increased environmental risk at the local and regional level could make an important contribution 
to policy and decision-making, especially if linked to the ongoing national and international 
concerns for environmental management and control. Pragmatically and opportunistically linking 
disaster risk to ongoing environmental and productivity concerns in urban and rural areas, could 
turn out to be a convincing policy input from research. 

3.3. The economic costs of disasters and the cost-benefit ratio of prevention and 
mitigation activities. 

Despite the fact that the cost-benefit ratio of prevention/mitigation versus disaster relief 
and reconstruction may not be the only or most important consideration in public and private 
sector decision making, it is of undoubted importance in terms of the development equation as 
such and the development costs of disasters. It is, thus, an important potential aspect in the 
decision-making process and the move towards public and private agenda status for more 
widespread prevention and mitigation activities. 

To date, calculations of disaster impacts have essentially been limited to those undertaken 
by international organizations and national governments on the direct short-term losses from the 
larger disasters (see the series of ECLA studies on Latin American Disasters: ECLA,1973, 
1974, 1976, 1986, 1988; and Jovel, 1989). Indirect and secondary losses have rarely been the 
object of systematic study. Moreover, the direct, indirect or secondary losses from the 
multiplicity of medium and small-scale disasters which affect the region annually have never 
been given much consideration. However, some evidence exists to suggest that their overall, 
accumulated impact is greater than that of the large-scale events (see Abril Ojeda, 1982). 

0 
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Finally, the impact on the dominant informal sectors of the Latin American economies is rarely 
given any close consideration. Calculations are normally based on formal sector losses. 

The other side of the coin, as regards disaster impacts and costs, relates to the question 
of who pays the cost of reconstruction and who benefits from this process. Very little research 
exists on this theme. 

If one considers this aspect closely, a number of interesting contexts arise. For example, 
destroyed or disrupted public sector investments are normally the object of national budgetary 
allocations or international capital flows. In addition, the extent of insurance coverage and 
international reinsurance afforded for such investments is often not revealed. This should be 
discounted from the declared cost of reconstruction, as this is often proferred and inflated to 
convey the idea of a vast amount of scarce national or international resources which must be 
diverted to recovery (the problems faced by international reinsurers due to the recent deluge of 
very large-scale disasters is quite another question). This question of financial indemnization is 
also pertinent to modern sector private investments. But, who pays the cost of recovery in the 
small-scale, semi-commercial, subsistence or informal sectors which account for the major part 
of the Latin American population? 

A greater specification of all of the above-mentioned aspects would greatly help in 
clarifying and making more precise the formula 'development and disasters' or 'disasters and 
underdevelopment'. Moreover, it could greatly help in specifying which economic and 
population sectors are effectively 'underdeveloped' by disasters and which may in fact derive 
medium or long-term benefits. Prevention and mitigation may turn out to be more productive 
in economic and developmental terms when applied to the informal and marginalized sectors than 
when applied to the affluent or capitalist sectors. The calculated, and generally well-publicized 
relationships between disaster impacts and the size or growth of GNP or the size of the 
international debt could turn out to be of much less importance than is commonly considered in 
the overall development equation. After all, a good part of the Latin American economy involves 
informal productive activities which are ignored in official economic statistics; whereas, on the 
other hand, it is not at all clear how living standards and the social welfare of the mass of the 
population is related to the size of the GNP or external debt. 

As regards the potential executors of research projects within the above-mentioned fields, 
the options are clearly encompassed within the institutional frameworks discussed in previous 
sections: 'disaster'-oriented institutions and the Social Studies Network, and development- 
oriented, policy-formulating institutions with little previous experience in disaster-oriented 
research, but with a proven capacity in the generic themes behind the particular disaster 
problematics. In the case of the three themes indicated above this would be the case of political 
science and policy formulation units, environmental impact research centres, and economic 
analysis units. 
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NOTES 

1. The coordinates and lead researchers of each institution 
mentioned in this section are included in Appendix 1. 

2. The State, Political Systems and Disaster Prevention; 
Disasters and Development Models; Disasters and Culture; 
Organizational-Administrative Models and Disaster Prevention; 
and, Instrumental Systems for Disaster Prevention, Attention 
and Recovery. 
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APPENDIX 

INSTITUTIONS AND PRINCIPAL RESEARCHERS 

o Centro de Investigaciones y Estudios Superiores en Antropologia Social. (CIESAS) 
Hidalgo y Matamoros, Tialpan 14000, M6xico, D.F. Apdo. Postal 22-048. 
Phone: 573-90-66 - 655-00-47 
Principle researchers: 
Virginia Garcfa Acosta, Director 
Jesus Macfas 

Consejo Mexicano de Ciencias Sociales (COMECSO). 
Torre H de Humanidades, 8 piso, Ciudad Universitaria 04510 Mdxido D.F., M6xico. 
Phone: 52 5 623-0210, 623-0209 
Principle contact: Elizabeth Mansilla 

Consejo de Iglesias para las Emergencias y Reconstruccibn (CIDER). 
Apartado postal 62, 1001, San Josh, Costa Rica. 
Phone/Fax: 506-25-1249 
Principle researcher: Alfonso Jim6nez. 

Centro de Protecci6n para Desastres (CEPRODE). 
Calle Los Cedros No.52, Colonia La Floresta, San Salvador, El Salvador, C.A. 
Phone: 73-0680 
Fax: (503) 26-7384 

o Intermediate Technology Development Group. (ITDG) 
Av. Jorge ChAvez 275, Casilla 18-0620, Lima 18 (Miraflores), Peru. 
Phone: 51 14 46-6621, 46-7324 
Fax: 51 14 46-6621 
Principle researcher: Andrew Maskrey, Director 

Fundaci6n para la Comunicacidn Popular (FUNCOP) 
Calle 5 No. 877, Apartado a6reo 2096 b 1280, Popaydn, Cauca, Colombia. 
Phone: 57 282 415419 44806 
Fax: 57 282 40409 
Principle Researcher: Gustavo Wilches Chaux 
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o Observatorio Sismol6gico del Sur Occidente (OSSO). 
Ciudad Universitaria Mel6ndez, Torre de Ingenieria piso 3, Apartado a6reo 25-360, Cali, 
Colombia. 
Phone: 5723 397-222 
Fax: 5723 313-418 
Principle researcher: Andr& Velasquez 

o Facultad Latinoamericana de Ciencias Sociales (FLACSO) 
Calle 29, Avenida 9, Casa 942, Apartado Postal 5429, 1000 San Jose, Costa Rica. 
Phone: 506 57-0533, 34-9868 
Fax: 506 21-5671 
Principle researcher: Allan Lavell 

Companeros de las Am6ricas. 
Casilla 17-21-017, Quito, Ecuador. 
Phone: 593 2 561-790 
Fax: 593 2 569-785 
Principle researcher: Ricardo Mena. 

Universidad de Paraiba. 
Rua Manoel Barros de Oliveira 327, Barrio Universitario, 58, 108-125 Campina Grande, 
Paraiba, Brasil 
Phone: 55 83 333-1833 
Fax: 55 83 333-1945 
Principle researcher: Josh Bolivar Vieira Rocha. 

o Centro de Investigaciones, Facultad de Arquitectura, Universidad de San Carlos, 
Guatemala, Guatemala. 
Phone: 502-2-22795/769650 
Fax: 502-2-22795 
Principle researcher: Jose Luis Gandara 
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S.M. Nurul Alam 
Jahangirnagar University, Dhaka, Bangladesh 

INTRODUCTION 

This paper commissioned by International Development Research Centre (IDRC) is required 
to be written within a pre-designed structure. The reason for a pre-designed structure is 
understandable and no attempt is made to deviate from the set format. However, at the outset 
the author would take liberty to discuss and delineate some crucial issues pertaining to 
urbanization in the South Asia Region. The issues which are felt to have been briefly 
addressed are nature of urbanization, social and demographic features and also perception of 
urban environment. These are critical factors in the urbanization process. An understanding 
of all these issues will help to put the later discussion of the paper in the right perspective. 
For example, how a future research agenda and strategy could be devised unless the 
background, the processes and the magnitude of urbanization are understood within the 
regional context? 

Excepting this introduction the paper has five more parts. In part 1, below we discuss 
the context of urbanization in South Asia. Here an attempt is made to explicate the 
background, the processes of urbanization and also the perception of urban environment. In 
the next three parts we turn to the central issues of this regional paper. In part 2, we attempt 
to consider regional research records, identification of highly researched and poorly 
researched areas and also to what extent these conform to URB Program's need. Part 3 is a 
difficult section which contains discussion of research capacity in the region. In part 4, we 
suggest certain research ideas that may be pursued in future in the region. The paper is 
wrapped up with some concluding observations in part 5. 

1. THE CONTEXT 

1.1. Urbanization in South Asia 

The South Asian' Region represents one of the most densely populated, rural-based, 
semi-industrial poverty stricken areas of the world (Table 1). In recent years, although 
population growth is stabilising still, it is, unlikely that the countries will experience 
significant decline in population in future. Already most of the countries have a large 
population that are gradually approaching to the carrying capacity, putting a tremendous 
pressure on the available resources, socioeconomic and physical infrastructure. The region 
which until recently was mostly rural are experiencing a pace of urbanization (Table 2) quite 
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significant from the socioeconomic and cultural considerations. The speed of postwar 
urbanization does not appear to be phenomenal when viewed in the context of historical 
experience of the developed countries and contemporary experience of other world regions 
(Pemia, 1992:115). There is possibility that the countries in the region will urbanize more in 
the coming decades putting tremendous pressure on environment and natural resource base. 

While considering urbanization in South Asia, one cannot be oblivious of large scale 
poverty, rural-urban migration, unemployment, low per-capita income and also increasing 
emphasis on industrialization for attaining rapid economic development. Poverty remains a 
critical factor in urban South Asia contributing significantly in the deterioration of urban 
environment, furthermore, it is pointed out that, "most of the Third World's urban 
population lives in Asia where new factories and high-rise commercial office building 
compete with small-scale agriculture, artisanal crafts and slum and squatter settlements for 
land and water, with each contributing various forms of environmental stress (Douglass, 
1992:9-11). 

The growth of few mega-cities having population more than a million as opposed to 
numerous small urban (semi-urban) centers create an imbalance within the countries in 
particular and also over-all development of the region in general. In South Asia, most urban 
population is concentrated in certain metropolitan cities, such as Delhi, Bombay, Calcutta, 
Karachi, Dhaka and Colombo, while stress on other semi-mega cities is increasing 
continuously. From an analysis of urbanization process in many developing countries over 
the last 50 years, Eibenschutz and Puente (1992) have identified two opposite features. These 
are as follows: 

"One a developed city-modern, well serviced, and well equipped and other 
[sic] underdeveloped without adequate housing and services, and poorly 
equipped; one a city of consumers and the other a city of producers; one a 
more central city which grows vertically dense and the other a more peripheral 
city which grows horizontally" (p.78). 

This remarkable and uninterrupted growth of cities in South Asia, without making 
provision for certain basic facilities, have created problems which are unique to this type of 
unplanned development. South Asian cities can hardly be considered as an outcome of 
pre-planned city development. This type of urbanization and simultaneous growth of 
population have created problems of sewage, provision of adequate water, air and water 
pollution, noise pollution, and disposal of waste. As a result people have became vulnerable 
to many types of diseases (Perenia, 1992; Islam, 1992; ADB, 1992; CSE, 1989; Hasan, 
1990). 

The unprecedented growth of population also results in severe housing crisis that 
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cannot be provided under normal situation. So, we notice a large floating as well as slum 
population in the burgeoning urban centers. Among all the Asian countries, Bangladesh, 
India, Pakistan and Sri Lanka have the largest urban slums. In Bombay, for example, from 
1961 to 1981 the slum and squatter population increased ten-fold from 400,000 to 4 million 
(Douglass, 1992: 14). 

1.2. Perception of urban environment 

Cities are sometimes considered as "the engines of economic development," 
(L.eitmann et al., 1992:132) but how the environment in cities effect development is either 
ignored or least understood by planners, policy makers and development administrators. This 
lack of realization and the inability to appreciate the emerging environmental problems 
associated with urbanization have led to environmental problems of tremendous magnitude. 

What we would like to suggest here that urban environmental problems should be 
properly perceived and understood in order to make our living in the cities and in our planet 
less hazardous. There should be proper assessment of the environmental situation and also a 
projection regarding what is likely to happen in the future. The problem of urban 
environment cannot be approached on an ad hoc basis. It requires commitment from all 
sectors extending from private to public. 

In recent years, we notice significant concern about urban environmental problems. It 
is pointed out that 1992 has seen a flurry of activities highlighting the environmental 
dimensions of urban development (Leitmann et al., 1992:131). We see urban environmental 
issues are being discussed at various seminars, workshops and conferences all over the world 
(Islam, 1992; Perera, 1992; Leitmann at al., 1992; Kreimer and Munasinghe, 1992). Many 
development partners and organizations are showing keen interest in supporting and 
encouraging research in this field. It strongly felt that there is a great need for conceptual 
clarity of the problem in its present context. The issues needed to be addressed are: 

o What is "urban environment"? 
o How to fit urbanization process within the overall environmental concerns of a 

particular country? 
o What is "urban management"? 
o How to incorporate management within environment context? 

We feel that there is significant need to understand the interlinkages of the four 
critical issues stated above although it is beyond the scope of this paper. However, it is to be 
emphasized that the problems of urban environment cannot be approached in a 
piecemeal and isolated way, rather a holistic approach interlinking with the overall 
environmental issues and developmental problems of a particular country is needed. For 
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example, we cannot grasp the problem of urban poverty in the South Asia Region unless we 
interlink the problem with population growth, unemployment, lack of employment 
opportunities, rural-urban migration, risk, vulnerability and insecurity of the population. The 
issues related to urban health are very much related with safe water provisions, sanitation, 
sewage, disposal of wastes and housing facilities. We suggest, therefore, that the following 
steps should be undertaken with respect to research on urban environmental management: 

o a holistic approach in urban environmental research; 
o avoiding overlap but complement one research with another; 
o integration of findings of research in order to devise a sustainable urban 

environmental management policy; and 
o dissemination and networking at the national, regional and international levels by 

sharing ideas and findings of research. 

Giving an outline on urbanization and general perception of the problems in South 
Asia, we are now in a position to turn to an important section of the paper which is regional 
research record. It is felt that our discussion on the context will help us to make a critical 
appraisal of urban research and also to suggest future research agenda. 

2. REGIONAL RESEARCH RECORD 

In this part, we attempt to make an appraisal of urban research in the region. It is fair 
to say that our coverage may not be comprehensive because of unavailability of research 
reports and documents and also due to lack of cross-communication among the researchers 
and policy makers on this vital issue of regional concern. However, our discussion covers 
major thrusts of urban research which has been quite useful in delineating the future research 
issues. 

2.1. Summary of research record 

At the outset we mentioned that unprecedented urbanization in recent times is a new 
phenomenon in the region. As a result urbanization and related issues got scanty attention 
from researchers. Urban research in some countries in the region began from early 1960s but 
gradually expanded in the 1970s and 1980s (Islam, 1992; Perera, 1992). In the early years 
"urban research in these countries was conducted without any central planning for research. 
Research topics have been selected in an isolated manner by individual researchers or 
separate institutions" (Islam, 1992:3). 

Urban environmental issue did not get due attention in the region. It is obvious from a 
review of research reports, documents and other literatures of the last two decades. Many 
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researchers and observers have, frequently drawn attention to this critical issue (Douglass, 
1992; Furedy, 1992; Smit and Nasr 1992; Leitmann et al., 1992). The need for proper 
management of both physical and urban environments have been emphasized by them. They 
drew attention to some important issues of urban environmental concerns which include: 

o urban agriculture using wastes and idle land; 
o garbage use through recycling. For example, "exploring the non-conventional options" 

(Furedy, 1992); 
o prospects of government and nongovemmental organization (NGOs) collaborations 

and; 
o community participation in urban environmental management. 

2.2. Themes and issues covered 

India, the largest country of the region, has the highest urban ratio. However, due to 
lack of time we were not able to locate many contributions on urbanization and urban 
environmental issues. One important work is Bose's (1978) "Urbanization in India 
1901-2001". The book primarily concerns the demographic aspects of urbanization in India. 
Bose has made a comprehensive analysis on urban housing, land use and planning, urban 
social structure, rural-urban migration, settlement in urban areas and on urban 
administration. It further contains analysis of information derived from secondary sources. A 
recent publication on the state of India's urbanization by the National Institute of Urban 
Affairs (1991) describes the current urbanization situation in India. The report is a 
description of different aspects of urbanization that include levels of urbanization, pattern and 
components of urban growth, birth and death rate, morphology of urbanization, primacy 
pattern, urban crowding, poverty and slums. 

In India, significant amount of information were collected on different urban 
environmental issues such as status of water quality of some rivers, recycling of sewage and 
industrial waste on land, status of water supply and waste collection treatment and disposal in 
class II cities and also wastewater collection and disposal in class I cities. The information 
were collected through a survey by the Central Board for the Prevention and Control of 
Water Pollution (CBPCWP). It mostly provides quantitative information but does not say 
anything on how and to what extent this information is related to urban environmental 
management issues. 

The Centre for Science and Environment (CSE) of India (1989) quite eloquently 
describes the environmental problems associated with India's major cities. Problems like air 
pollution, water pollution, health problems related to water-borne diseases, poor drainage and 
congestion making people risk-prone to many diseases are discussed. CSE also made a very 
in-depth analysis of various issues relating to health and environment. One important 
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observation of the paper is true for any city of developing countries. This is as follows: 

"There is also the environmental impact that cities have on the wider region in 
which they are located and on the health and livelihoods of those living there. 
As cities grow in size and population, environmental problems associated with 
their development are perhaps best considered not only at the level of the city 
and of the home and workplace but also at the regional level" (CSE, 1989: 8). 

Finally, we will quote from Rao's (1978) observations which is written as a foreword 
of Bose's (1978) book that nicely depicts the state of Indian urban research. 

"A systematic study of urbanization is a recent phenomenon even in the 
developed countries. In India, attempts have been made from time to time to 
conduct socioeconomic surveys in selected cities in order to understand the 
problems created by rapid urbanization in these cities. Town planners have 
also conducted specific surveys in several cities to meet the requirements of 
urban planning". 

Although the level of urbanization in Pakistan is highest in the region (Table 2), we 
could not locate any major works in this field. Recently the Asian Development Bank (ADB, 
1992) in their multicountry study on sustainable development drew attention on the 
relationship between economic policies, environmental degradation and persistence of 
poverty. In the ADB study, there were brief mention of the present situation of urbanization 
in Pakistan, Nepal and Sri Lanka. 

The ADB study mentions that "the rapid rate of urbanization in Pakistan has created a 
serious shortage of housing, transport and other infrastructural facilities like water supply, 
sewerage, electricity and gas. Most urban areas continue to be deficient in basic services: 
housing and service backlogs are said to be increasing" (1992:179-80). The lack of adequate 
water supply is another problem. It is pointed out that 40 percent of urban deaths are 
attributed to water-borne diseases. Urban solid waste and sewage disposal is a major problem 
for all Pakistani cities. Almost all the sewage and solid waste is disposed of untreated (ADB, 
1992: 180). 

The urban environmental problems of typical metropolitan cities do not exist very 
much in the Himalayan Kingdom of Nepal. Nepalese environmental problems mostly relate 
to deforestation, soil erosion, restoration of degraded lands, and landslides. However, 
Nepal's population is increasing at an annual rate of 2.5 percent (Table 1). The population is 
expected to double by 2010 when the total of the country will stand at 31.2 million. This 
increasing population is likely to put tremendous pressure on the few urban areas of Nepal. 
Urbanization is yet to emerge as a major problem, so urban research in Nepal is perhaps at 
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an early stage. The ADB report mentions some problems of urban Nepal which are typical of 
many other urban centers of the region. It states that, "the quality of air and water in major 
urban areas is deteriorating. The rapid growth of urban populations has serious implications 
for water supply and sanitation" (1992:158). 

Recently Islam (1992) and Perera (1992) have made comprehensive evaluation of 
urban research in Bangladesh and Sri Lanka.' It can be discerned from their review that 
numerous issues that are both cause and by-product of urbanization got significant attention 
from urban researchers since the late 1960s. In Bangladesh, in the 1970s and later the 
analysis of pattern and problems of urbanization, rural urban relations and distribution of 
urban centers were the main issues. Many studies on slums and squatter settlements 
proliferated as the problem became acute in the capital Dhaka. We many mention works of 
Qudir (1975) and CUS (1976, 1983) in this respect. Other issues that have been included 
within the purview of urban research are: socioeconomic mobility (CUS, 1990), and rural- 
urban migration (CUS, 1981, 1982; Mahbub, 1986). Urban poverty, urban poor and urban 
economy also remained as the three most important issues of urban research until today 
(CUS, 1979; Majumdar et al. 1989, 1992). 

Unlike many other countries in the region urban housing and access to housing and to 
land for urban development were popular research topics in Bangladesh. Research on these 
topics have been conducted by researchers representing different disciplines, such as: Salma, 
1979; Ameen, 1987; and Islam, 1992. Some other issues that received attention are 
municipal finance, urban administrative and institutional aspects. 

Research on urban environment is extremely limited. The major urban environmental 
issues, such as water and air pollution, disposal of waste, sewerage, sanitation and drainage 
need more serious and in-depth attention. Khan (1992) has made an elaborate review in the 
field of environment, infrastructure and health. From this review we know that urban 
environment is yet to become a critical research theme in Bangladesh. Following Islam 
(1992) we provide below a brief summary of research on urban environment. The research 
on the quality of urban water has been reasonably well covered by Rob (1980), Rahman 
(1981), and Shamsuddin and Alam (1988). After the devastating floods of 1987 and 1988 
urban flood got good attention from national and international communities. Several donors 
supported a study on Dhaka's protection which is now in progress. Riverbank erosion which 
devastates numerous small towns have been well studied (Rogge and Elahi, 1989; Elahi, et 
al., 1991) by an interdisciplinary group of researchers drawn from Jahangirnagar University 
and University of Manitoba through IDRC support. The research on water, sanitation, air 
and water pollution, and disposal and recycling of waste has been almost left out by 
researchers other than some investigations through aided project consultancy. Another 
relevant issue with infrastructural services is urban health. In this field only the medical 
aspects were covered and the social, environmental and epidemiological issues were ignored 
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(Khan, 1992). 

In Sri Lanka since 1960s several themes got attention from researchers. These are: 
pattern of urbanization in Ceylon during 1943-63 (Jones and Selvaratham, 1970); review of 
urbanization trends and policy strategies for urban growth (Mencis, 1974); and rural urban 
balance (Gunatilike, 1973). The issues relating to slums and slum clearance also received 
attention from the researchers. The department of town and country planning of the 
University of Moratuwa which pursued a multidisciplinary approach in planning studies 
covered a wide range of issues that include employment and income, energy, housing, 
industry, infrastructure, land use, manpower and skills, national planning, planning 
administration and management, regional planning, rural planning, traffic and transportation, 
urban economics and finance (Perera, 1992:24-25). 

In Sri Lanka Urban planning and housing got high priority in urban research. The 
issues that have been extensively covered are: housing policies and legislation, housing 
strategies, housing finance, land use, infrastructure facilities and area specific studies 
(Perera, 1992:26). In the post-1975 period impact of migration and urban development by 
city size area have got attention in urban research (Puvanarajan, 1976; Abeyskara 1980). 

2.3. A critical appraisal 

Having made the above review on the state of urban research in the region, we are 
now in a position to make some critical comments. From the review and analysis we see that 
urban research is highly biased around certain typical urban issues. The issues are listed in 
summarized form in Box 1. The urban environmental issues never got the deserved attention 
from urban researchers. Although in certain works the urban environment was mentioned, no 
attempt is made to define the concept and then incorporate this into urban research. There - 

were numerous mentions of inadequate urban infrastructural facilities and outcome from this 
but no attempt is made to identify the causes of such situation over time and how to improve 
it. The research in most cases are descriptive and quantitative rather than analytical and 
policy oriented. 

The word "management" is rarely used by urban researchers. So urban environmental 
management issues as a whole is a missing field in urban research in the region. Various 
urban health problems which may be the outcome of deteriorating urban environment (Figure 
3) hardly got any serious attention from urban researchers in the region. There is significant 
correlation between increasing human activities and urban vulnerability (Figure 2). Many 
areas in the region are also vulnerable to natural disasters, such as landslides, earthquakes, 
riverbank erosion, cyclones and tornados. Urban agriculture, which is one of the crucial 
components of the URB Program, is hardly found in the vocabulary of urban researchers. It 
is distressing that urban agriculture is yet to get due recognition not only from urban 
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researchers but also from urban planners. So we say that there are many topics still ignored 
or left out by urban researchers which need due attention (Box 2). 

Another significant though avoidable reality of urban research in the region is the 
"metropolitan bias" of urban research. By "metropolitan bias", we mean that most urban 
research are conducted around certain major metropolitan centers by researchers based 
within those metropolises. This is due to several reasons: 

firstly since major metropolises are the centers of all socioeconomic and development 
activities, by conducting research a particular researcher gets both local and 
international exposures; 

Secondly, donors, research-funding agencies and government are sometimes more 
interested to support research on issues which confront major cities of the country; 
and 

o thirdly, due to unplanned growth major cities of the region are beset with critical 
problems which require investigation, in-depth research, and policy initiatives. 

In South Asia there are numerous small towns which are gradually growing and 
where the typical urban problems, such as air and water pollution, disposal of garbage, and 
sanitation have not developed much. It is, therefore, important that some major research be 
undertaken keeping in mind the possible problems and strains that might be faced by small 
towns growing bigger. 

2.4. URB Program's objectives: coverage and future need 

In the previous sections we mentioned that urban research is relatively a new 
phenomenon in the region. There is plenty of scope to do more in this field. The critical 
review in 2.3. indicates some major trends of urban research in the region. The proposed 
URB Program's specific objectives are either ignored or received a very low priority in 
urban research in South Asia. We do not see any uniform urban research methodology. 
Sometimes research is conducted by researchers from single discipline. In Bangladesh 
geographers are mainly engaged in urban research whereas in Sri Lanka it is engineering and 
economics based. It is important that an acceptable methodology with multidisciplinary 
outlook should be devised for urban research in the region. There is significant scope 
for involvement of economists, anthropologists, sociologists, geographers, physical 
planners, and even doctors. 

The URB Program research initiative is very much relevant to the urban research 
need of the South Asia Region. For example, the raising awareness, mobilizing, organizing, 
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developing skills of the more vulnerable communities for improved environmental 
management (URB Program statement, p.1) appear as a realistic and need-oriented approach 
in urban research. The specific objectives (from a to g) clearly delineate the areas to be 
addressed in any urban research in future. However, we strongly emphasize the need for 
interdisciplinary research, community participation and dissemination. 

When we consider the state of urban research in the region in the light of URB 
Program's specific objectives, it appears that the research on urban environmental assessment 
and awareness is yet to receive due attention. Although the need for interdisciplinary research 
is widely recognized, still most research are single discipline biased, donor and government 
driven to suit particular needs and policy objectives. Urban vulnerability and risk 
mitigation and reduction issues have been ignored. A very few attempts have been made 
to identify the vulnerable urban population and factors contributing to vulnerability. There 
are some attempts at preventing and mitigating urban disasters, such as floods, riverbank 
erosions and tornados through structural means by building embankments, changing the 
structural design of buildings, etc.. There has been hardly any serious attempt to involve 
people in the identification of the problems they face and also to utilize their resilience and 
strength in risk reduction, disaster mitigation and prevention in the urban areas. 

The URB Program's emphasis on active participation of the more vulnerable 
communities to the full research process on problems and solutions (objective d) appears 
extremely pertinent in the context of urban research in the region. We emphasize that in 
many cases the idea of "participatory research" has become rhetoric rather than reality. It is 
"patronized" without understanding: 

o Why participation is needed? 
o Participation by whom and for whom? and 
o How to make participation effective in a highly heterogeneous urban setting? 

We see from our review that urban research in the region is conceived, designed and 
implemented by urban-based and expatriate researchers without involving grassroots people 
who are the target and beneficiary of such research. It is a typical "top-down" approach in 
research and the gap between the insider (i.e. people) and outsider (i.e. researcher) 
perspectives always exist. We argue for more involvement, people's participation, access 
to information and transparency in urban research. Through this the existing gaps 
between the researcher and the target population can be narrowed down. The process 
will ensure "real" and "authentic" people's participation. 

The dissemination, promotion and follow-up will complement one another. In fact, we 
argue that giving chance to people to be heard, dissemination and access to information also 
constitute important components of participation. Transparency is greatly lacking. In many 
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cases information relating to environmental issues are classified and are not made available. 
There should be cross-country exchange of research findings and cross-fertilization of ideas 
through networking. This will immensely contribute in devising an effective urban 
environmental management strategy in the region. We opine that dissemination, promotion 
and follow-up are yet to be effectively addressed in the region. 

2.5. Interrelations between urban agriculture, water, waste and disaster 

A significant interrelation exists between urban agriculture, water, waste and disaster 
in South Asian cities. It is possible to support and augment urban agriculture by encouraging 
use of urban waste, water and also solid waste. This is either poorly understood or not 
appreciated in the region because of lack of any research on the interrelations. Various types 
of urban disaster whether manmade or natural are also linked with water and waste. More 
water means urban flood and less water is shortage. Both are serious problems in many 
South Asian countries. Improper disposal of waste and contamination of water create health 
hazards which are avoidable. 

It is important to make an attempt to identify the interrelations between urban 
agriculture, water, waste and disaster and also to find out how the interrelations effect the 
environmental management in the region. 

3. APPRAISAL OF RESEARCH CAPACITY 

Urban research in the region is generally conducted by academic institutions, 
autonomous research organizations with funding support from government, nongovernmental 
organizations (NGOs) and independent researchers with or without institutional affiliation. 
Various government departments engaged in urban affairs also conduct some useful surveys, 
studies and census for planning and policy purposes. There are even some organizations with 
exclusive interest on urban issues in the region. 

We found it extremely difficult to locate and to identify the institutions and 
organizations who are engaged in research on environment and urban issues from such a vast 
region. We consulted two documents: World Directory of Environmental Expertise, published 
by United Nations Environment Programme (UNEP) and Date Base Environmental 
Expertise, published by South Asia Cooperative Environmental Programme. In the World 
Directory there is no mention of Pakistan and Sri Lanka. The names of institutions and 
organizations listed under India are so numerous and diverse that it is difficult to find out 
who is doing what. There are academic institutions and also government departments. We 
mention below names of some organizations which appeared to us relevant: 
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o Centre for Study of Man and Environment. Department of Geology, Presidency 
College. Calcutta. 
Interest: environmental assessment, environmental impact and policy, pollutant 
distribution, source, identification water pollution, and pollution monitoring. Provides 
advisory and consultancy services. 

o Centre for Study of Social Change, Mumbai, Marathi Grantha Sangrahalya MMGS, 
MARG, Dadar, Bombay 

o Council for Social Development, 53 Lodi Estate, New-Delhi. 
Slum clearance, social survey, urban development. 

o Department of Science and Technology (Government), Department of Environment, 
Ministry of Environment and Forests. New Delhi. 
Resource management, monitoring, technological development and technology 
transfer. 

o Indian Institute of Technology, Hauz Khas. New Delhi. 
Disaster preparedness, relief, erosion by water and liquid wastes, pollution control 
and regulations, release and spillage, solid wastes, etc.. 

o National Institute of Urban Research, 11 Nayaya Marg, Charakyapuri, New-Delhi. 
Conducts research and surveys exclusively on urban issues. 

o The Centre for Science and Environment. 
CSE is nonprofit, nongovernmental quasi-academic research organization based in 
Delhi. The Centre has many researchers with background in social sciences, 
engineering and environmental sciences. It undertakes research to increase public 
awareness on vital issues in science, technology, environment and development. 

o The Deccan Development Society (DDS). 
Founded in 1883 [sic], studies on climate change with reference to dryland 
agriculture. Address: A-6 Meera Apartments. Sky line Road, Hyderabad. 

o Tata Energy Research Institute-TERI, 9 Jor Bagh, New Delhi. It is an autonomous 
NGO focusing on energy environment policy issues from a developing-country 
perspective. It has collaborative research unit with other NGO research organizations 
throughout the world. 

Society for Promotion of Area Resource Centres-SPARC, P.O. Box 9389, Bombay. 

Was set up to work on the issues of urban poverty, drug abuse and low-income urban 
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poor women. SPARC's founders have varied backgrounds in social work, social 
sciences and other types of research. 

Several institutions and organizations in Sri Lanka conduct research on urban issues. 
The Department of Town and Country Planning of the University of Moratuwa pursue a 
multidisciplinary approach and has conducted research on many urban issues. The school was 
quite successful in giving wider interpretation of the subject of planning to include 
socioeconomic, physical and environmental considerations. Outside Sri Lanka the housing 
problem has been quite prominently addressed by AIT, Bangkok (Islam, 1992). Both 
Moratuwa and AIT significantly contributed in understanding urban housing issues. 

Several government-affiliated organizations conduct research connected with and 
incidental to urbanization and urban development. These include: 

The Centre for Housing, Planning and Building 
The Urban Development Authority 
The National Housing Authority 
The National Building Research Organization 

There are several NGOs who are also engaged in research and have interest in urban 
and regional issues, These are: 

o The Sri Lanka Association for the Advancement of Science 
o The Centre for Regional and Development Studies 
o The Marga Institute 
o Environmental Foundation Ltd. 

The Marga Institute (Ml) is a private multidisciplinary research body. The subjects of 
urbanization and urban development fall within the research interest of MI. The informal 
sector in the city of Colombo, the cooperative system, welfare and growth in Sri Lanka, 
housing in Sri Lanka are some of the topics of research carried out by MI (Perera, 1992:52). 
Environmental Foundation is a public interest organization working in the field of 
environment . It is staffed by an economist, a lawyer and an energy engineer. 

In Bangladesh initiative for urban research first came from academic institutions, and 
geographers are the pioneers in this field. In the Geography departments of three general 
universities and in Urban Planning department of engineering university several master's and 
doctoral theses/dissertations have been completed in the urban fields in the last three decades. 
The Centre for Urban Studies (CUS), which was established in 1972 within the Geography 
department of Dhaka University, is the only organization in Bangladesh with an exclusive 
research interest in urban issues (Islam, 1992:53). The Centre has a panel over 30 specialists 
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drawn from different disciplines. In this sense CUS is a multidisciplinary body. The Institute 
of Bangladesh Studies (IBS) located at Rajshahi University which offers postgraduate degrees 
has interest in urban problems. 

There are some government-sponsored institutions which conduct research on various 
socioeconomic and development problems of the country. The Bangladesh Institute of 
Development Studies (BIDS) staffed by over 50 highly qualified researchers enjoys very high 
professional and research reputation both at home and abroad (Islam, 1992:54). Other 
government-sponsored organizations include: 

o The National Institute of Local Government 
o The Housing and Building Research Institute 
o The Urban Development Directorate 
o Local Government Engineering Department 
o Department of Environment 
o Department of Public Health 

Bangladesh Centre for Advanced Studies (BCAS) is the only environmentally biased 
nongovernmental organizations in the country. It is staffed by some highly qualified 
professionals having backgrounds in social and environmental sciences. Recently BCAS has 
completed some important research works on environment and natural disaster in 
Bangladesh. BCAS is also the coordinator of a network of like-minded environmental NGOs 
in South Asia called Climate Action Network. The International Centre for Diarrhoeal 
Diseases Research, Bangladesh (ICDDR-B) also conducts research on medical and health 
problems in urban areas. 

We do not have enough information about the institutions and organizations who are 
involved in urban research in Pakistan and Nepal. We know that the Pakistan Institute of 
Development Economics (FIDE) which is a very highly professional and competent institute 
in Pakistan, has been involved in research on urban and environmental issues. The 
International Centre for Integrated Mountain Development (ICIMOD) located in Katmandu, 
Nepal is a reputed organization in the region. 

Having made the above inventory of urban environmental research expertise we 
would add that the list is not all exhaustive. There may be many other competent 
organizations and institutions inadvertently left out. It will be useful if IDRC could conduct a 
search by some local organizations in each of the country of the region to locate other 
competent institutions in the field. 
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4. FUTURE RESEARCH OPPORTUNITIES 

In course of discussion in the last several sections, we endeavoured to describe and 
review the current state of urban research in the region. Although the region is not highly 
urbanized compared to many other regions of the world, the problems of urban environment 
is gradually becoming a matter of great concern with heightened global awareness on 
environmental issues. It is expected that the pace of urbanization in the region will accelerate 
in the coming years creating more problems not only for the present but also for the future. 

It is rightly said that given the current situation the challenge of urbanization will be 
to sustain economic growth while solving the associated environmental and social equity 
problems (Leitmann et al., 1992:132). It is essential that we understand and identify the 
problems, conduct research, find out what people think and suggest on the problems they 
face and then present these to urban planners and administrators. The emphasis here is on the 
participatory research. We have suggested the areas which are highly researched (Box 1), 
poorly researched (Box 2) and also the research areas ignored by urban researcher (Box 3). 
In the light of our review of research activities in the region we have identified certain areas 
(Box 4) which may be undertaken as priority areas for future research. 

The following three research topics are submitted to IDRC for consideration: 

4.1. Title:Problems and prospects of urban agriculture 

Research problem: 

The concept of urban agriculture (UA) is still not a very popular idea in many South 
Asian countries. It is rightly stated that the scale of UA in the world is far above common 
perceptions (Smit and Nasr, 1992:14). This is in spite of the fact that urban agriculture has 
significant prospect in many already established metropolis of the region. Most large 
metropolis have developed from agrarian base and small towns are still dependent on 
agriculture. A large amount of unused land still remains empty. Therefore, there is 
significant scope for UA. The problem, however, is that UA is not very popular and familiar 
to urban dwellers. Again the most subtle and challenging hurdle to cross in the use of urban 
wastewater for human food consumption may be culture. In a number of cultures, irrigation 
with soiled water is taboo (Smit and Nasr, 1992:144). 
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Box 1 Highly Researched Areas 

S.M. Nurul Alam 

History of urbanization - trends and pattern 
Growth of urban population - existing metropolis population 
Rural to urban migration - push and pull factors 
Slums and squatter settlements 
Urban poverty - nature of poverty; trends and poverty alleviation programmes 
Socioeconomic features of urban poor, backgrounds; employment, unemployment, 
underemployment and lack of employment opportunities 
Urban housing; access to land for housing; housing finance; housing policies and 
strategies; 
Physical planning 
Urban economy and municipal finance 

Box 2 Poorly Researched Areas 

General urban environment - Perception of urban environment at household, 
neighbourhood 
Community, local government institutions and national levels 
Urban administrative and institutional aspects 
Urban politics and administration 
Urban transport - traffic congestion; noise pollution 
Urban industrial policy - location and employment 
Urban informal sector - low productivity, wages, lack of credit and hard labour 

o Infrastructural facilities - nature and condition of existing facilities and scope for 
improvement 

o Provisions of safe water, air and water pollution 
Industrial pollution 
Garbage disposal and waste management 
Urban health - nature, type and sources of hazards 
Urban social problem - violence against women and child prostitution in particular 
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Box 3 Research Areas Ignored 

S.M. Nurul Alam 

Urban agriculture 
Urban disaster - floods, riverbank erosions, cyclones, tornados and landslides 
Vulnerability of urban community - who are vulnerable and why? Sources of 
Vulnerability 
Disposal of urban waste 
Urban informal sector 
Women in urban informal sector. 
Problems of urban women 
Women in urban environmental management 
Role of NGOs in urban environment 
Urban children - current situation; number of destitute and street children and their 
future 
Urban social structure - economic groups; their backgrounds 
Community participation in urban environmental management 
Municipal finance - sources of tax; how to make urban areas financially self-reliant 
Management aspects of urban environment - interrelations between different issues 
of urban management 
Urban health - nature and types of disease; sources of such disease; prevention of 
disease; community health management 
Noise pollution 
Management of common property resources (CPRs) in the urban areas 
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Box 4 Priority Areas For Future Research 

S.M. Nurul Alam 

Vulnerability of urban communities - sources of vulnerability 
Disaster - nature and types of disasters; mitigation and prevention 
Urban agriculture 
Management of urban waste 
Women as managers of urban environment 
Urban children - street children, abandoned children and child workers 
Urban social structure 
Urban health 
Land utilization in urban areas- strategy for sustainable utilization 
Creating awareness about urban environment - role of GO and NGOs and 
collaboration 
Community participation in urban environmental management 

Research questions: 

a) What are the prospects for UA in the region in general and in each of the countries 
in particular? 

b) What are the cultural barriers to UA? To what extent the use of wastewater and 
other urban refuse/discarded items are socially and culturally acceptable? 

c) How is the waste can be used in UA? Where and when it is appropriate? 

d) What is the perception and awareness level about UA? 

e) What types of extension programme is needed to make UA a success? 

f) Who can be involved and how can they be involved in UA? 

Expected results: 

o It will provide information about a field which was hitherto ignored but important. 
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o It will create opportunity for utilizing underutilized urban land and waste as resources. 
o UA will contribute to conserve resources, better use of energy, bioregional ecologies, 

and human resources (Smit and Nasr, 1992:151). 
o More production of food. 

Recipients: 

lndia: Society for Promotion of Area Resources Centres, Bombay 
Bangladesh: Bangladesh Centre for Advanced Studies (BCAS), Dhaka 
Sri Lanka: Environmental Foundation Ltd., Colombo 
Nepal: International Centre for Integrated Mountain Development ICIMOD), Katmandu 

4.2. Title: Women as managers of urban environment 

Research problem: 

Women's role in environmental management is still not properly recognized. This is 
in spite of the fact that women constitute half of total population and play a critical role as 
resource managers both in and outside the household domain. Women have close contact 
with natural environment as they collect many items for their survival from environment. In 
recent years, there has been a significant increase in women-headed households who are 
either widow, divorced, deserted or abandoned. A large number of women with dependents 
have migrated to urban areas and live in slums. Women constitute half of the total population 
of a country; it is critical that their role should be properly understood and appreciated. All 
endeavour should be made to find out in what ways they can be more involved in 
environmental management. So, research on women as managers of urban environment is 
very much essential. 

Objectives: 

a) to find out what are the existing activities that women perform in the urban areas; 

b) to discern how are the existing activities of women are linked with urban 
environment; 

c) to suggest measures for strengthening the women's role as resource managers; 

d) to find out the nature, type and extent of children's involvement in their respective 
families; 

e) to identify the level of women's perception about urban environment; and 
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f) to suggest ways and means of women's involvement and possible roles of NGOs in 
organizing women for urban environmental management. 

Expected results: 

o It will generate in-depth information about the role of women in environmental 
management. 

o It will be a step forward in integrating women in an issue of vital survival concern. 

Recipients: 

India: Institute of Urban Research, New Delhi 
Sri !An : Marga Institute, Colombo 
Bangladesh: Bangladesh Institute of Development Studies (BIDS), Dhaka 
Pakistan: Not sure 
Nepal: Not sure 

4.3. Title: Community participation in urban environment management 

Research problem: 

The success of urban environment programmes greatly depends to what extent 
community are aware of the situation and are involved in managing their surroundings. A 
community is not an abstract entity but a concrete reality comprising various formal and 
informal institutions. It is the people who constitute life blood of a community. If people are 
the central concern of any environmental degradation then people and their organizations 
should be involved in managing the environment. Various local bodies, development 
institutions, sociocultural organizations, NGOs, religious institutions, such as mosques, 
temples, churches are examples of community organizations. 

Objectives: 

Considering the above notion of community we set forth the following objectives of 
this research: 

a) to determine what are the existing communities in the urban areas, types of 
functions they perform, and to what extent their current activities conform too environmental 
issues; 

b) to find out the individual and community perception on urban environmental 
management issue; 
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c) to identify the areas in which community participation is of critical importance and 
how can their participation be made effective; and 

d) to identify the possible roles the NGO community can play in motivating and also 
in promoting effective community participation in urban environmental management. 

Expected results: 

o It will ensure people's participation through their organizations. 
o People will feel involved and become more conscious of their surroundings. It will 

result in better management of their environment. 
o It will be a significant step in bottom-up approach of urban environmental 

management as opposed to currently imposed top- down approach. 

Recipients: 

India: Centre for Science and Environment, New Delhi 
Sri Lanka: Marga Institute, Colombo 
Pakistan: Pakistan Institute of Development Economics, Karachi 
Bangladesh: An independent group of researchers comprising economists, anthropologists, 
geographers and another social scientist with experience in NGO activities. A university may 
coordinate the research activities. Jahangirnagar University may be considered. 

A note on the recipients: 

The names of the recipients suggested should be considered tentative. There may be 
many other well-qualified and deserving organizations who are working on urban issues. If 
the topics are approved a further search may be conducted through IDRC's regional office in 
New Delhi. However, we would add that some of the organizations we mentioned as possible 
recipients are very good in the field in their respective countries. 

We are not in favor of grand-scale multicountry study which is time consuming 
and sometimes difficult to coordinate. A certain level of exchange of ideas may be 
encouraged in adopting an uniform methodology, objectives and approach for 
comparison. Networking may be encouraged at the dissemination and follow-up stage. 

5. CONCLUDING OBSERVATIONS 

In this paper, an attempt has been made to delineate some major features of 
urbanization in the region as these relate to the urban environmental issues. It is pointed out 
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that in South Asian countries urban centers represent two contrasts: Some major metropolises 
having the bulk of urban population and numerous small towns and centers which can hardly 
be considered urban centers. These towns constitute small percentage of urban population. 
The environmental problems of major metropolises are indeed extremely serious in nature 
compared to small towns. The crux of the issue is that urban environmental problems are 
hardly realized by urban planners, administrators and even the authorities at the national and 
state levels until the these reach a critical level when sometime there is no way out. 

The perception about urban environment is at low level. The issue of environmental 
management is either poorly understood or ignored. It is emphasized in the paper that the 
URB Program approach with foci on disaster prevention and mitigation, water provision, 
waste management and urban agriculture is a right step at the right time. However, 
significant care is needed what issues should be brought within the purview of research and 
how and what strategy should be followed. An uniform strategy and objective of research 
will allow comparison and also learn from each others' experience. We also emphasized the 
need for multidisciplinary research involving people from both physical and social sciences. 
Research focus should also be decentralized from few metropolitan city centers to small 
towns and semi-urban centers. 

In the paper, we identified the highly researched, poorly researched and areas ignored 
in urban research. We also pointed out certain priority areas for future research in the 
region. We feel that areas of urban agriculture, community participation and women's role in 
urban environmental management have been very much ignored. There is plenty of scope for 
encouraging urban agriculture in the small towns and cities of the region. This will help us to 
meet food need of the city dwellers and reduce pressure on the rural areas. The risk and 
vulnerability of urban population is not properly addressed by the researchers. A list of 
sources of vulnerability is provided. An in-depth understanding is needed from sociocultural 
and physical perspectives. Reduction of risk through physical means will not be enough 
rather social and cultural understanding of risk from insiders' perspective is essential to 
suggest prevention, mitigation and risk reduction programmes. 

Finally, we would emphasize that urban environmental issue is still a new field. In 
course of the paper, many issues were raised than could be answered. Indeed, there are many 
issues which do not fall within the purview of this paper. However it is felt that paper will 
generate ideas, debate and help to develop new agenda for research in future. 
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NOTES 

1. According the World Bank Annual Report 1992, the countries 
that. fall within South Asia are: Afghanistan, Bangladesh, 
Bhutan, India, Nepal, Pakistan and Sri Lanka. A fifth of 
world's population lives in South Asia. In this paper, we 
covered the countries of India, Bangladesh, Pakistan, Nepal 
and Sri Lanka. 

2. The author has greatly benefitted from two papers, one written 
by Islam (1992), the other by Perera (1992), which contained 
an overview of urban research in Bangladesh and Sri Lanka. 
Thanks are due to Professor Nazrul Islam for making the papers 
available for use. 
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