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Section C: Synthesis

2. One-page summary that describes the work conducted during the reporting period as it relates to the goals of the IRIACC competition (e.g.,
advancing research, influencing policies and practices, training and network development).

The Coastal Cities at Risk (CCaR) program has met its objectives and made major advances towards meeting the longer-term societal objectives
of enhancing knowledge of climate-related hazards and socio-economic and health vulnerability issues, developing an integrated City Resilience
Simulator model designed for examining adaptation options, and in networking, building capacity and working with key stakeholders. In the
following summary, illustrative examples of project advances are given for each of the project’s three general domains.

Advancing knowledge: Climate-related hazards, vulnerability and risk were characterized in the four case study cities. A social vulnerability
index was completed for Vancouver and other cities. Scientific results are documented in 40 published journal papers, with 15 more submitted,
32 books or chapters in books and many reports. There were 211 presentations to scientific audiences around the globe.

Develop strategies and methodologies for climate change adaptation: The CCaR project has contributed significantly to the development of
strategies and methodologies for climate change adaptation (CCA). In cities, assistance in the development of disaster risk reduction (DRR)
strategies based on knowledge generated from the project has been provided. In Vancouver region, information for adaptation planning in
municipalities was provided; contributing to the flagship Adaptation Strategy formulated by the City of Vancouver and passed by Council.
Working groups have been established in Vancouver and Bangkok Metropolitan Administration. In Metro Manila, systems thinking about climate

3


mailto:anond@gistda.or.th
mailto:rcooper@start.or.th
mailto:ejoakim@uwaterloo.ca

change adaptation have been mainstreamed in national and local government processes through specific policy instruments in collaboration with
the all-levels of government, the military, regional scientific groups like UNISDR-ASTAAG and private sector partners such as the Philippine
Disaster Resilience Foundation and Partnerships for Climate and Disaster Resilience. The development of the City Resilience Systems Dynamic
Model (CRS) over the course of the project is providing a new methodology for quantifying the relationships between climate impacts, socio-
economic implications, and the development of adaptation strategies that will be applied to all case study cities, now and in future.

Enhance practitioner and academic capacity and transfer knowledge: All the project members in each of the cities connected with local
authorities and governments, as well as relevant civil society organizations. 151 presentations were made to non-academic meetings. 40 students
have received some form of funding support through CCaR: Vancouver (15); Bangkok (13); Manila (6); and Lagos (5) with 25 theses (12 PhD,
13 Masters) completed and 6 masters degrees underway. Additional capacity in climate change adaptation and disaster risk reduction has been
built through researchers and research assistants developing new knowledge and relevant expertise. There have been many media presentations
and the development of websites.

The multi-direction interactions and information exchanges within the transdisciplinary team, with other research groups and with many
governments and civil society can have long-term benefits in all aspects of climate change adaptation and disaster-risk reduction. The benefits of
positive linking of the global scientific community with their Canadian counterparts have been well demonstrated. A big opportunity is now
linking the international CCaR team, MEOPAR NCE with the Future Earth (FE): Research for Global Sustainability Programme and START
teams in a global continuing network on sustainable development and demonstrating the great value of IRIACC support.

Section D: Objectives & Research Problem

3. General and specific project objectives.

The overall objective of Coastal Cities at Risk (CCaR) is to develop the knowledge base and enhance the capacity of coastal mega-cities to
successfully adapt to and when necessary cope with risks posed by the effects of climate change, including sea level rise, in the context of urban
growth and development. The research program integrates climate change adaptation and disaster risk reduction approaches towards building
disaster resilient cities. CCaR objectives are organized into three overarching outcomes with associated sub-components:

A. Advance knowledge of climate change adaptation and disaster risk reduction:

Al. characterize climate-related hazards, vulnerability and risk;

A2. understand decision making processes in governance and society; and

A3. define, qualify and quantify the relationships between climate impacts, adaptation strategies and socio-economic implications.
B. Develop strategies and methodologies for climate change adaptation:

B1. integrate adaptation and disaster risk reduction strategies and knowledge-based actions;

B2. construct interdisciplinary simulation models to develop, test and validate these knowledge-based actions;
C. Enhance practitioner and academic capacity and transfer knowledge:
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C1. increase the numbers of highly-qualified people in Canada and abroad by mobilizing, exchanging, and translating knowledge;
C2. transfer knowledge and capacity to a broader selection of communities and situations through workshops and parallel and follow-on
projects with partners.

4. a) original rationale for the research program and its scientific importance, b) the rationale for site selection and comparative research design,
and c) societal/technical relevance.

Many low-lying coastal, river-delta mega-cities, already stressed by rapid population growth and economic, social, health and cultural difficulties,
are now increasingly vulnerable due to climate change. The overall objective of the Coastal Cities at Risk (CCaR): Building Adaptive Capacity
for Managing Climate Change in Coastal Megacities is to develop the knowledge base and enhance the capacity of mega-cities to successfully
adapt to and when necessary cope with risks posed by the effects of climate change, including sea level rise, in the context of urban growth and
development. The CCaR project will take interdisciplinary and trans-disciplinary approaches involving natural, engineering, socio-political-
economic and health scientists and will build upon and partner with leading programs: START; Integrated Research on Disaster Risk; and other
Canadian and international projects.

Four cities were selected for this project: Bangkok, Metro Manila, Lagos and Metro Vancouver. The cities were chosen to have a range of
climate/weather and socio-cultural-economic characteristics, be representative of other cities, and provide enhanced research opportunities
through ongoing efforts. In terms of population and other exposures, Bangkok is among the top ten delta cities whose population is presently at
risk to sea level rise. Metro Manila is also exposed to flooding, wind damage and storm surge in a large vulnerable population. Based on projections
of future growth and climate change, Lagos will have the most population exposed to coastal inundation in Africa. As the coastal city in Canada
most at risk from sea-level rise combined with other climate change-related exposure threats, Metro VVancouver is the appropriate Canadian city
for CCaR study.

The outputs of this five-year scientific program will be new integrated knowledge on climate change adaptation and disaster risk reduction
strategies and their socio-economic-health implications, integrated, interdisciplinary simulation models to develop, test and validate knowledge-
based adaptation actions, and increased numbers of highly-qualified people, both academic and practitioners, through knowledge mobilization
and translation. Workshops and follow-on projects with partners will result in this knowledge and capacity being transferred to a broad selection
of communities in Canada and Africa and Asia. The CCaR program outcomes will include enhanced adaptation and risk reduction capacity,
better planned safer cities, and reduced socio-economic impacts as the climate changes.

Section E: Program Results and Dissemination

5. Notable examples and those who benefited from the work. Particular contributions made to building the capacity of vulnerable communities /
sectors.




Researchers focused on identifying critical issues and concerns related to each of the case study sites. The focus of the final year of the project was
to identify common challenges, issues and knowledge in order to integrate information pertinent for action for each study sites.

1) Advancing knowledge
Al. Characterize climate-related hazards, vulnerability and risk;

The four cities are subject to a range of natural hazards: storms producing heavy precipitation (often with strong winds) and associated flooding
which represent some of the greatest threats, especially in combination with sea level rise and land subsidence. Advancing knowledge about these
hazards has progressed in all cities, as evidenced below.

One example is the study to examine the impacts of climate change on the July 2009 heatwave in Metro Vancouver. The methodologies using
empirically derived functions and GCM model data, found that coarsely-resolved GCMs have difficulty in capturing the range of extremes in the
region due to mesoscale circulation patterns like the land/sea breeze. Higher resolution data for periods specific to historical extremes including the
2009 heatwave were analysed with projected increases under global warming scenarios. In particular, modulation from the land/sea breeze has been
identified as an important factor during heatwave episodes; it was also found that considerable spatial variation occurs in terms of the intensity of
weather extremes across the region. A social vulnerability analysis of the Metro Vancouver area was completed.

Bangkok coastal flooding was modelled by integrating projected sea level rise, land subsidence and plate tectonic movement and hazard mapping
of floods caused by river run-off delineated from historical radar data. Research identified urban risks (past-present-future) and for a city to have
resilience, there is a need for forecasting of city changes with respect to physical and socio-economic aspects, as well as the characteristics of
flooding. Risk assessment need to include: 1) structure of urban society; 2) urban economy, noting the increase in poverty ratio following past floods
and regional relationships; and 3) public health systems and health of vulnerable groups. City system dynamics modelling used: 1) capital formation,
2) social resilience, and 3) flood protection stocks and a flood profile sub-model, the “Impact of Flood”, representing generic net impact of flooding,
to account for benefits derived from implementing flood policies, including infrastructure.

Metro Manila presents a complex and rapidly changing physical environment which is very vulnerable to extreme weather events. In a future
warmer climate, the vulnerability of the city to flooding may increase due to: torrential rainfall projected to be more frequent; increasing sea levels;
and changes in land cover and urbanization. The study focused on these impacts as input to the design of adaptation strategies. Model simulations
also showed that urban effects and interactions with the monsoon could increase rainfall by up to 20%. The effects of channel morphology on flood
stages in the Marikina River were examined showing that current morphological conditions could worsen floods and flood stages can be reduced
by increasing channel capacity either by widening or dredging. Increased understanding of exposure and vulnerability was also achieved through
the design of a Flood Potential Index to identify flood-prone areas, which considers several factors, including topographic features, distance to water
bodies, imperviousness, etc. The exposure of informal settlements, located along rivers, major roads, and waterways amplify their susceptibility to
flooding.

In Lagos, characterization of hazards advanced knowledge in a number of key areas: sea level rise, land subsidence and analysis of rainfall. Flood
frequency data shows localities can be characterized into low, medium and high flood areas. Flooding poses a major environmental risk in Lagos;
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more than 50% of surveyed households indicated that they were affected by floods with flood occurrence found to be the result of several
anthropogenic factors, including availability and condition of drainage networks, solid waste disposal and waste management practices, and
unregulated patterns of urban development in wetlands and hazardous areas. Furthermore, the majority of flood-affected communities and
households have limited capacity to cope with flood risk.

A2. Understand decision making processes in governance and society;

In Metro Vancouver, Canadian municipal, provincial and federal policies related to flood management and climate change adaptation with relevance
for Metro VVancouver were examined (in 2012) and it was found that overall, there are very few specific adaptation policies and that the issue of
coastal hazards exacerbated by climate change remained in the early stages of mainstreaming. The emphasis remains around knowledge generation
and impact assessment. To build on the results of the policy scan, interviews of experts and practitioners at each of the jurisdictional levels have
been completed and provide insights into how the government policies facilitate, or constrain, the mainstreaming of climate change information into
policy and decision-making for planning and adapting to flood hazards. ACT, SFU has produced a report with support from the Canadian CCaR
theme leaders that analyzes the role of policy in climate change adaptation with conclusions for each of the four themes, observations on policy
actions that have been or are being taken in response to the climate impacts that are projected, and comments on future research and policy actions
needed. A second, related paper is also being developed in partnership with the Bangkok team to examine land use planning policy decisions
specifically related to excess water, and comparing the responses in the two megacities. A paper was also developed collaboratively by the whole
Canadian team on the extreme heat event experienced in Metro Vancouver in 2009 that includes conclusions about emergency planning and decision-
making in this context.

In Bangkok, urban management in the spatial aspect is inefficient. Cross-jurisdictional urban management is not supported by a mandated entity,
and various basic infrastructures are managed by agencies at different levels, leading to limitations of cross-jurisdictional management and creating
gaps of multiple forms, such as basic infrastructure and urban planning. Coastal sensitivities which have been driven by non-climate risks such as
urban development policy might lead to potentially harmful socioeconomic and environmental changes. The main findings of institutional gap
analysis draws attention to four major adaptive pathways that need to be addressed: i) local governments have limited climate and non-climate risk
perception in a variety of local contexts and conditions; ii) sources of budget and personnel for coping with climate risk have not contributed to local
risk management; iii) policies and plans including spatial strategic management are not consistent with local circumstances and contexts; and iv)
the overlapping of roles and authorities of local and national institutions. Institutional gap analysis can also help overcome limited conceptualization
of climate change adaptation, which continues to be framed as an issue of a primarily technical rather than a social political and urban planning
agenda, and also to support the mainstreaming of climate change adaptation into urban development policy and planning. Wastewater is one of the
environmental challenges that is especially prevalent in urban areas and more efficient legal measures, organizational design as well as urban
planning and tax measures will help organizations be able to function in full capacity and create tangible long-term results.

In Metro Manila, risk governance analysis was conducted through a policy review process of national, regional and local policies relevant to risk
reduction, resilience and adaptation of local government units. The study shows that the Philippines is policy-rich, particularly in enabling policies
for resilience, risk reduction, and adaptation. Risk as a concept that should guide risk governance is, however, poorly understood; thus local
government decisions to address disaster and climate risk are often focused on reducing exposure to hazards rather than on addressing vulnerabilities
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and enabling coping capacities. There are needs for good risk communications and connections across governance. While the Philippines policies
allow local government units to have dedicated resources of risk reduction, resilience, and adaptation, local governments are not able to utilize funds
efficiently and effectively because of challenges in developing programs, plans, and activities; the complexity in DRRM planning and budgeting
processes; and lack of a common understanding between local governments and funds of the local disaster risk reduction and management fund.

The city of Lagos has in place a Lagos State Climate Change Policy (2012-2014). Capacity assessment of local governments and other relevant
agencies reveal that they are constrained with regard to flood risk preparedness and prevention due to low capacity and limited knowledge. Structural
measures therefore remain a primary approach to flood management. The inability of the waste management authority to effectively manage solid
waste is also key factor in flooding of the city. The number of facilities and economic activities contravening urban regulations and therefore
vulnerable to river/fluvial flooding was assessed and state capital expenditure for various sectors (2010-2015) was further examined.

A3. Define, qualify and quantify the relationships between climate impacts, adaptation strategies and socio-economic implications.

In Metro Vancouver, socio-economic themes were examined across social, economic and health thematic areas. A dynamic computable general
equilibrium model (CGE) was designed and built to quantify the economic impacts of river and coastal flooding. Main findings are that the indirect
costs of projected flooding, in the form of lost output are sizeable and likely exceed capital damage. Also, indirect costs are roughly proportional to
capital damage. The model also shows that flood-caused impacts on industrial outputs extend quite strongly out from the flooded area, to the
surrounding region and its industries. A wide range of aspects of the economic analysis of flooding costs, including the impacts of insurance
arrangements, disaster relief, and public policy, were examined and showed that weak policies can raise the costs of flooding alarmingly. To capture
social impacts, a GIS-based social vulnerability index (SoV1) was developed and tested with practitioners in 4 municipalities during Year 2 using a
survey instrument. The results indicated concerns related to land-use that were adjusted and presented to municipalities in Metro Vancouver during
Year 3. Survey’s indicated practitioner concerns related to the statistical method of grouping metrics in the SoVI, which led to the development of
a practitioner-based method of weighting metrics, allowing for comparisons between the statistical and practitioner-based weighting methods. A
residential survey was conducted in selected neighbourhoods to investigate perceptions of risk and attitudes towards hazard mitigation which
identified and established relationships between determinants of vulnerability to flood hazards. Examination of urbanization processes found
significant land-use changes across Metro Vancouver, with complex linkages to health. A standardized methodology was created to establish a
baseline burden of disease for each city, and development of a composite health index that can be used in the CRS model. This methodology was
used to develop a baseline burden of disease map for Metro Vancouver using 2011 census data and highlighted higher risk regions in Metro
Vancouver. In June 2015, ACT published a report on Paying for Municipal Urban Infrastructure Adaptation that identified funding tools and
mechanisms available to local governments that could be used to upgrade or replace infrastructure at risk of flooding and sea level rise.

Risk management is difficult and complex, especially in big cities such as the Bangkok Metropolitan Region, leading to risks at multiple sectors
and scales, including direct risks of disasters physically affecting the city or having impacts on the economic and social systems of the city. The
physical risk profile of the city is continuously increasing, as is the social risk profile of the city due to increasing urban density, and the arrival of
new residents who are unfamiliar with flood risk areas. The economic risk profile is important because the main economy of the city is the service
sector which is sensitive to flooding, leading to higher likelihood of the urban economy being temporarily disrupted by floods. GCE economic risk
assessment was accomplished to examine the relationship between the economy of Bangkok and/or the adjacent provinces and natural risks. A
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Closed Economy GCE model was selected because of the completeness of available data. A Social Account Matrix (SAM) to complement the GCE
was a challenge to the research team and required extensive cooperation with official agencies for important and necessary information and
information translation to connect with the Vensim simulation model. Recovery capacity was analyzed to create the Social Vulnerability index.
Institutional risk profile showed that there is no entity directly responsible thus limiting cross-jurisdictional management of risk areas. Challenges
to urban risk management include not only the uncertainties of the period, frequency, and magnitude of future floods, but also urban changes that
happen continuously and in shorter time frames than climate change. Long-term planning for making the city resilient to climate change shows the
need for a process of adaptation in various aspects according to the time and study area. In other words, planning for future adaptation upon the
basis of the present state of the city cannot make the city resilient to future floods. Future risk profiles must anticipate physical and socioeconomic
changes of the city along with the characteristics of flooding in the long term, which in this case is 30 years.

Rapid urbanisation, population growth and the weak infrastructural and economic bases of the Manila metropolis have heightened its vulnerability
to the effects of climate change like sea level rise, typhoons and flooding. Sample surveys of vulnerable communities in the three flood zones
reported the following flood-related impacts: (1) shortages of transport, fuel, food and water supplies; (2) disruption of electricity, water distribution
and communication services; (3) piled garbage and mud clogging the drainage system; (4) illness and death in some cases; (5) rise in the price of
commodities; (6) damage to their homes; and (7) children unable to go to school while their parents were not able to report for work. The impacts
of the flood varied according to the river/flood elevation index of their communities. Female-headed households also suffered more losses compared
to male-headed households. The economic impacts of disasters in Metro Manila have been quite large, with “direct impact’ of Typhoon Ketsana
being Php 68.2 billion and the “indirect’ impacts amounted to Php 137.8 billion, about 2-3% of total GDP. The Focused Group Discussions of the
Economic Team show that the micro- and small-sized enterprises were the ones badly hit by the typhoon. Large-sized firms were able to recover
quickly and went back into operation a week at most after the typhoon. It is interesting to note that these large retail establishments have also served
as relocation sites for a city’s population affected by the disasters; this has resulted in a small boost in the retail earnings of the stores located in
these enterprises.

Provision of basic infrastructure facilities in metropolitan Lagos has not kept up with urban growth, including unplanned expansion. Many
residents, especially in high-density, low-income areas, live in environmentally degraded conditions and lack basic infrastructure and services
including water supply, electricity, roads, storm water drainage, solid waste disposal, sanitation and quality housing. CCaR research in Lagos in
consultation with more than 30 major flood-affected communities across the city identified the primary physical, social, economic and environmental
factors contributing to flood risk at the community level. The social, economic and health impacts of flooding at the individual, household and
community levels were also examined. Official statistics for Lagos show a marked increase in reported malaria deaths in 2011’s severe flood relative
to earlier years. Household coping strategies, community adaptation strategies and community needs assessment in different localities were
examined in order to provide the knowledge base for flood policy and planning for risk reduction. The nature and scale of impacts and capacity for
individual and collective action to cope with flood impacts varies with socio-economic class, tenancy status of household and existence and strength
of community development associations, since the majority of communities do not benefit from government assistance in the event of flooding and
are of the opinion that government agencies do not provide adequate responses during flood emergencies. In the manufacturing sector, the disruption
of transportation of raw materials from the port as a result of floods is a key issue. Delays in the distribution of finished goods from the factory,
stoppage of production, loss of market share, loss of raw materials and finished goods and damage to spare parts in technical stores by floods are
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also major challenges. Assessment of the contribution of solid waste to flooding indicated that blockage of drainage channels by municipal solid
waste is the major cause of flooding. Of 211 streets sampled in the Lagos metropolis, a total of 120 areas had solid waste blocking wetland and
drainage. This pattern was mapped as a decision support tool for waste managers.

2) Shaping policy and informing practice
B1. integrate adaptation and disaster risk reduction strategies and knowledge-based actions;

In all the case study sites, efforts have been made to connect with relevant government and non-government organizations in order to facilitate CCA
and DRR strategies and knowledge-based actions.

In Metro Vancouver, meetings were held with municipal practitioners regularly, about annually, to update practitioners on the progress and results
of research. Research results were presented, and the opportunity provided to receive feedback. A presentation was made at the ICLEI Liveable
Cities Forum 2014, which was attended by 230 people, 65% being local government representatives. In February 2015, a joint workshop on Social
Vulnerability was held in Vancouver with teams from CCaR, ParCA, MEOPAR NCE and others to compare and further develop methods of mapping
urban social vulnerability. In 2015, ACT, SFU coordinated a design charrette in partnership with West Coast Environmental Law, the City of
Vancouver and the District of West VVancouver to consider urban planning responses to sea level rise. An interactive workshop was held in January
2016 with Metro Vancouver planners and managers giving them the opportunity to explore community vulnerability and resilience and how these
ideas offer practical insights for climate change adaptation planning and implementation. On February 22, 2016, ACT co-hosted a workshop on
Climate Hazards for Professionals attended by over 90 practitioners and local government experts that explored the changing nature of risk and
responses being sought or developed by professionals in a variety of sectors.

Work was completed on managed retreat as a policy option in Metro Manila. The research demonstrated that managed retreat/resettlement is
generally seen by Manila's 'resettlement actors (i.e. those agencies responsible for city planning, community development and disaster risk reduction)
as a feasible option for informal settlement communities which may experience significant future climate change-related hazards. Existing principles
of good practice for resettlement have been developed over the last 40 years, and provide significant guidance for resettlement which does not overly
destabilize or negatively impact informal settlement communities. However, additional research is required in order to merge climate change
resettlement with livelihoods enhancement and poverty reduction.

The Bangkok team focused on translating knowledge into action. In working with communities of practice, the Bangkok team used CCaR
knowledge to challenge Bangkok’s flood drainage policy and secure canal settlements of about 6,000 households from forced eviction and helped
convince the BMA and central government that the cost of community relocation would be more than the dike project itself. The team also provided
an alternative solution to flood drainage. This solution was a win-win scenario where canal side communities can still settle along the canal, while
the waterway remains open for public use. The construction of secure housing is how in progress. The team provided the government with different
win-win scenarios, reconciling between the government’s need (to widen the canal to drain water) and the canal settlement's need (to secure land
tenure). It was pointed out that while flood policy should take a longer-term approach, building dikes only to drain water and to evict the community
is a short-measure that will lead to larger losses, socially and economically. The team proposed a longer-term approach. For such development, it is
suggested that a plan for canal bank community development should be designed collectively, with components from different sectors in order to
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create a joint operational plan that simultaneously addresses flood prevention and solves the problems facing communities along the canals. With
respect to OECD: Governance for urban green growth in the Bangkok Metropolitan Region, there was BMA cooperation with CCaR, and financial
assistance was provided by bilateral providers of development cooperation. Capacity-building and urban resilience are frequently cross-cutting
themes in many international cooperation projects.

In Metro Manila, the CCAR team engaged local government units and various stakeholders in transdisciplinary learning processes (i.e., workshops
and consultations) that resulted to the use of the CCAR data in the formulation of the National Disaster Preparedness Plan of the Philippines, the
guidance notes on Disaster Preparedness Manuals for local chief executives, communities and families. The team’s contribution to the Toolkit on
Mainstreaming DRR and CCA was also used by the Local Government Academy in the formulation of the guide for Local Climate Change
Adaptation Plans for Local Government Units. A dialogue with then newly appointed coordinator of the NDRRMC and executive director of the
Office of Civil Defense, on the importance for understanding risks in order to avert disasters, led to the institutionalization of the Pre- Disaster Risk
Assessment process. These are now major policy documents in the Philippines.

CCaR activities in Lagos engaged four main stakeholder groups in consultation meetings and workshops with the primary objective of
building/strengthening capacity for knowledge-based planning and action, integration of adaptation and disaster risk reduction strategies and
communications. New knowledge on climate hazards, flood risk, flood risk perception, social and physical vulnerabilities, implications of Lagos
population growth and patterns of urban development, provision of social services and patterns of location-allocation of social and social protection
services were shared in presentations in workshops and development of fact sheets. A publication is also being developed for a wider audience and
city stakeholders. Mapping of flood-affected areas, spatial pattern of flood depth, social vulnerability at the scale of LGAs, health facilities, police
and fire services, as well as location-allocation models of key social services provided decision support tools useful for decision making to enhance
adaptation. Flooding is perceived as an important hazard in flood-affected communities in Lagos, rated next to crime and robbery. The study has
significant implications for a focused approach to channeling preparedness and post-disaster intervention in the city. For instance, by prioritising
preventive and primary healthcare provision, property insurance and damage compensation, and family counselling and support, the actual risk
priorities of the public would be addressed.

B2. Construct interdisciplinary simulation models to develop, test and validate these knowledge-based actions;

Work on the “City Resilience Model” has expanded to include an original systems framework for quantifying resilience, a space-time dynamic
resilience measure, a Generic System Dynamics Simulation Model and Generic Spatial System Dynamics Simulation Framework Guide for other
participating cities, and examples of implementation. Linking the spatial and temporal simulation capabilities of the model has provided a new and
innovative methodology for capturing dynamic characteristics of resilience.

In Metro Vancouver, the temporal simulation component of the CRS has been completed and tested. Integration of spatial (GIS) and temporal
simulation (system dynamics) features of CRS have been completed and tested. Work on collecting and processing the required input data for
Vancouver is in the final stage. Lack of access to hydrologic and hydraulic modeling available for flooding scenarios for the Lower Fraser River
was a major problem during Year 4. Considerable time and human resources were devoted to fill this gap. CRS work continues with economic,
health and social impacts being integrated into the computation of resilience — work is in progress on finalizing the development and implementation
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of the quantitative resilience modeling tool that will provide a comparison of various adaptation scenarios. Three climate change adaptation scenarios
are being evaluated.

The Bangkok CCAR System Dynamic model consists of a climate sub-model and three stocks: total production capacity; social vulnerability; and
flood vulnerability. Linked together via an entity called “Impact of Flood”, representing a generic net impact of flooding, takes into account the
benefits derived from implementing flood policies, such as relating to infrastructure and land use policies. The time horizon for the model is 60
years. The conversions between different units are made through indices, which are based on expert judgement. The proposed index values were
checked with relevant stakeholders. The initial values of the three stocks for the base year, including relevant increase and decrease rates are set for
each zone based on the data gathered from official sources and field surveys. The primary focus of the model is the impact of flooding on social
aspects. The social vulnerability index is used to combine several indicators that are believed to influence social robustness, such as infrastructure,
social demography, and health. A number of policies that influence these indicators are also included.

In Manila, the System Dynamics modelling platform produced new methods for quantifying resilience, and the SD team tested the approach across
three different sectors: (1) socio-economic, (2) organizational, and (3) health. Whereas “assets” were used as key stocks for both the socio-economic
and organizational models, the “number of susceptible population” was used as a key stock for the health model. Overall, systems thinking approach
encourages a “bigger picture” perspective of how different components and sectors relate to each other, given the feedback mechanisms at work in
society, yielding invaluable insights for trends and behaviors in time. The SD team did focus on training stakeholders about the Vensim interface,
and importantly emphasized the importance of “systems thinking” and the use of basic causal loop diagramming. Two trainings/ workshops provided
by the Manila Observatory were Health workshop entitled “Systems Dynamics Modelling of Flood Related Leptospirosis” allowing participants to
create their own causal loop diagrams on the impacts and effects of leptospirosis on their respective stakeholders and CA-SURGE interns were also
introduced to systems thinking and were applied in their trainings.

3) Training and networking
C1. Increase the numbers of highly-qualified people in Canada and abroad by mobilizing, exchanging, and translating knowledge;

Over the five years of the project, many students have completed their degrees. In Canada: 5 PhD students (G. Oulahen, 1. Ajibade, Geography; A.
Gertz, J. Wibe Economics; A. Owrangi, Engineering) and 5 Master’s student (N. Agam, Engineering; A. Bethune, Political Science, A. Graham,
Planning; A.Tadgell and J.Shao in Geography and Environmental Management) with 3 still underway (S. Wang, K. Whitebread, A. Rutledge). The
Metro Manila team supported 5 graduate degrees: 2 Master’s students have completed their degrees (F. Castillo, MS Environmental Science, and J.
See, MA Sociology) and three students (E. Gozo, MS Atmospheric Science, J. Perez, MS Environmental Science; J. Dalupang, PhD Sociology) will
complete their degrees by the end of 2016. The Manila team continued to work with Dr. S. Simonovic and A. Peck on translating sectoral system
dynamics outputs spatially and Dr. K. Gotangco, J. See and E. Gozo travelled to the University of Western Ontario to advance discussions on this
effort and to discuss a joint publication. In Lagos, four students completed their Master’s degree: M. Edem (Geography), V. Philipps (Geography),
A. Adeyefa (Geography) and M Ezeji (Disaster Risk Management) and 1 PhD: S. Ojolowo (Urban and Regional Planning). Dr M. Ahmed
(Department of Community Medicine) working for an M.Sc. in Global Health will submit his thesis in 2016. The class of M.Sc (GIS) -18 students
used the Lagos satellite imagery as practical tools and are providing results on exposure of population and urban infrastructure to flooding in the
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Lagos metropolis. In Bangkok, six PhD and two MSc students were supported, including: Mr.Y. Pothong (Urban Planning), MSc and Miss T.
Pholcharoen. Student members of participated in conferences, scientific fora, workshops, and other training opportunities, locally and
internationally.

C2. Transfer knowledge and capacity to a broader selection of communities and situations through workshops and parallel and follow-on projects
with partners.

Many workshops and meetings have been held to transfer knowledge and build capacity with a variety of organizations (both government and non-
government) within each of the case study cities. A conference and annual team workshop was held in Metro Manila during February 2013 to
facilitate coordination and networking among the cities, develop integration among the sub-teams of each city team and executive council meetings.
A two-day dedicated meeting of the steering committee was held in London, Ontario during September 2012 and a conference and annual meeting
was held in Metro Vancouver during March 2014. In Year 4, the annual meeting was held in Bangkok and included knowledge sharing with the
Shanghai Climate Centre and the UNU-1IGH. The meeting also facilitated planning for Year five and efforts to develop collaboration across the
four city teams (e.g. comparative papers).

Project material has been incorporated into the following courses at universities across the city teams. In Canada: GEOG 677 Climate Change,
Natural Hazards, and Disaster Risk Reduction (Graduate course (20 students), University of Waterloo); EnvrSust 9011 Foundations of Sustainability
(graduate course (45 students), Western University); ENVS 195 Introduction to Environmental Studies (first-year undergraduate course (250
students), University of Waterloo); GEOG 2300: Atmospheric Thermodynamics, Clouds and Precipitation (undergraduate course, University of
Manitoba); GEOG 4780/7780: Storms and Mesoscale Meteorology (4™ year/graduate course, University of Manitoba); GEOG 4390/7010 Global
Climate Change (4" year/graduate course, University of Manitoba); GEOG 306: Human Dimensions of Natural Hazards (3™ year undergraduate
course (2015 & 2016) about 100 students, at the University of Waterloo). In Lagos, a public lecture was held at the Seventeenth Faculty Lecture,
Faculty of the Social Sciences, University of Ibadan on the 25th May, 2011 entitled, “Climate Change, Weather Extremes and Society”. Project
materials have been incorporated into courses at the University of Ibadan: GEO 411 Applied Climatology (4th year undergraduate course- 67
students); DRM 706 Impact of Disasters (Graduate course-12 students); CEE 716: Climate Change Economics and Policy (Postgraduate course-9
students); Pan African University of the African Union Commission (Masters program in Environmental Management with student population from
different countries in Africa); PEM 702 Contemporary Environmental Challenges in Africa (Postgraduate course-36 students); URP 781
Environmental Planning and Management (Graduate course- 12 students); URP 804 Advanced Analytical Technique in Urban and Regional
Planning Research (Graduate course- 10 students).

Throughout the project, several opportunities were presented to network with scientists and researchers outside of the CCaR project internal
members. The CCaR team has made 211 conference presentations to conferences or academic groups and another 151 presentations to non-academic
groups — CcaR was usually presented as an example of research. Mortsch presented on “The Coastal Cities at Risk (CCaR) Project: Research
advancing climate change adaptation planning and implementation in Metro VVancouver, Canada” at the conference Our Common Future under
Climate Change". McBean spoke at and chaired the opening science plenary panel in Paris July 2015, preliminary to CoP21.
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In Bangkok, there was interdisciplinary learning by social studies students, for example, the urban planning program learnt more technical
knowledge from developing the VENSIM model, while technical teams learnt more social science knowledge as well. The community of practice
developed by the Bangkok team grew to include local governments and others.

The research output from the CCAR study of Metro Manila was presented and shared to inform the work of ICLEI Southeast Asia’s Asian Cities
Climate Change Resilience Network (ACCCRN) partners in the Philippines; Urban Environment Accord Summit, with participants in the side event
on ‘UN Outcomes: Challenges and Opportunities for Local Government Units” during the Second Asia-Pacific Forum on Urban Resilience and
Adaptation; civil society partners of FASTEPONER in the Philippines planning for climate change work; Aksyon Klima Pilipinas who are trying
to build their capacity on ecosystems-based adaptation; Malaysian Institute of Planners; Partnership for Climate and Disaster Resilience; Asia
Climate Change Consortium; IPCC Expert Meeting on Communications; Association of Religious Men in the Philippines who want to incorporate
DRR and CCA in their current mission; during the side event on Scaling up resilience in governance (SURGE) on Small Island Resilience during
the APEC Senior Official’s Meeting in 2015; pilot households of the Armed Forces of the Philippines who were trying to enhance their resilience
capacities; and the National Federation of DRRM officers in the Philippines who were exploring transboundary partnerships for risk reduction and
resilience-building. The Manila team’s organizational sector supported the Philippine delegation’s negotiations at UNFCCC CoP 21. Ms. J. Bercilla
was subsequently invited by the IPCC to discuss risk communication for non-scientists and communities.

The focus, approach and methods of CCAR were presented at the USAID SURGE 2016 International Conference on Urban Development:
Accelerating Resilience and Inclusive Growth. These were also presented in Kobe, Japan at the International Recovery Forum and ILO Open
Dialogue Session in January 2016.

Radio Austria (Vienna) interviewed Professor E. Porio on the basic elements of urban resilience, especially for cities in the Global South, prior to
delivering her closing plenary speech (before 5,000 people) on “Risk and Resilience in a Rapidly Unfolding World: Implications for Sociological
Practices” (largely based on CCaR findings) in the 2016 International Sociological Association Vienna Forum (July 14).

Professors Clarete and Porio in reviewing the research agenda of the Philippine Institute of Development Studies (PIDS), National Economic
Development Authority (NEDA) think-tank, successfully integrated the theme of resilience into the PIDS Research Agenda (2016-2020). For the
PIDS Annual Policy Conference on Risks, Shocks and Resilience of the Philippine Economy (Sept. 22, 2016), Professors Clarete, Tuafio, and Porio
were invited to present their CCaR research findings. As vice-chair of the National Research Council of the Philippines (NRCP), Professor Porio
has succeeded in getting the NRCP input revisions into the DRRM law that is being deliberated in the Philippine Congress. Prof. Porio is part of the
2016 strategic review team for the food security policy framework of the Philippine government where she highlighted CCaR insights towards
climate-resilient food systems before the Second Policy Reference Group meeting on “Food Security, Health and Nutrition”, headed by the Vice-
President of the Philippines.

Dr Adelekan gave presentations using project material at local and international meetings including ‘Disaster Risk Management: How Prepared is
Nigeria? ljebu-Ode, Nigeria (May 2014), 2nd Global Forum on Urban resilience and Adaptation. Bonn, Germany (20 May 2014) and the 6th
International Conference on Flood Management, Sao Paulo, Brazil (September 2014). In Year 4 opportunities for the project to engage with
international partners were presented. Specifically, Climate Interactive, USA (Dr T. Franck) contacted Dr Adelekan to share knowledge on flood
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hazards in Nigeria including Lagos which is expected to be helpful in the work of the Climate Interactive and Internal Displacement Monitoring
Centre, Geneva (IDMC) -“Building analytics to understand repeated displacement from flooding in Nigeria”. This engagement is ongoing. Also, a
team of Scandinavian journalists working on the project called Building Urban Resilience, partly funded by European Journalism Centre, are
initiating networking with the project. The aim is to investigate different strategies to build urban sustainability in the context of flooding and sea-
level rise in Lagos which will be published in Al Jazeera English, Mail & Guardian and several Scandinavian media outlets. Building Urban
Resilience will be told as a multimedia story with pictures, video and infographics. In Year 5, Dr Adelekan had opportunity to share CCaR Lagos
project experiences with the UK DFID funded project ‘Adaptation of urban infrastructure to enhance climate resilience in Nigeria’, a part of the
Urbanization Research Nigeria project. CCaR research results were shared with 39 Lagos media practitioners at a CCaR media workshop in July
2015. The workshop contributed to participants’ better understanding of climate change, climate risk, vulnerabilities and adaptation issues in relation
to Lagos. The workshop also built capacity of participants for knowledge-based communication and agenda setting.

Section F: Implementation and Management

6. How were non-academic partners (e.g., research users, community organizations, businesses) involved in the implementation of your Team’s
research program? For example, how did partner organizations contribute (in cash and/or in-kind and/or intellectual leadership) to research
activities, support implementation, or provide feedback on research results?

There has been feedback to the overall project through the participation of team leaders in scientific meetings of START, the Shanghai Climate
Centre (Chinese Meteorological Agency), an IDRC workshop for all regional staff (Ottawa) and other opportunities. A presentation on CCaR was
made at the Regional Action on Climate Change forum (chaired by G. McBean with E. Porio and A. Loyzaga as speakers) and the associated
Science and Technology in Society Forum in Kyoto, Japan in October 2013; these meetings were attended by government, academic and private
sector leaders from around the world (about 1000 people) and they provided valuable feedback.

Throughout the project, six meetings were held with municipality practitioners in Metro Vancouver area (including VVancouver, District of North
Vancouver, West Vancouver, Delta, Surrey, Burnaby, Squamish and Richmond), to present research goals and progress as well as receive feedback
on relevance and accuracy of data. Practitioners from West Coast Environmental Law, floodplain and engineering consultants from Delcan, Urban
Systems, and Ebbwater, and local NGOs including the GLOBE Foundation, BC Real Estate Foundation, BC Real Estate Association, Canadian
Institute of Planners, and the Urban Development Institute, amongst others, also participated in the meetings and provided feedback on the research
work. Smaller discussions, meetings and telephone conversations have been held with meetings with the Crescent Beach Property Owners’
Association, and representatives from identified vulnerable populations (e.g. those with disabilities). The research team provided support for
Vancouver’s Climate Change Adaptation Strategy, which was passed by council in July 2012. There has been enormous interest in Metro
Vancouver in our approach to mapping social, physical, health and economic hazards and this is advancing local approaches to design planning
and policy. The physical hazards team working on the Vancouver case study presented findings at the 2013 Canadian Meteorological and
Oceanographic Society congress, which provided valuable feedback, including from meteorologists of VVancouver weather office and BC Hydro.
Insight was provided into the physical process which shapes the spatial variability and distribution of extremes across the VVancouver region. This
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has led to new research directions, such as understanding the physical basis for worst case scenarios in regions not currently subjected to the most
intense extremes. The established contacts at other agencies will facilitate further development of our research. The physical science team has
been in contact with BC Hydro in connection with electricity use. One would anticipate greater use during heat waves and the team sought to
quantify this information. It turns out that no one had ever asked BC Hydro about electricity use during heat waves. All their attention has been
on demand during cold winter periods. BC Hydro generated information for us and our understanding is that they will carry out their own, in
depth studies of this issue now that it has been brought to their attention. Electricity usage is not as dramatic as during cold winter periods, but it
is dramatic. With more air conditioning (and perhaps more heat waves), usage during heat waves will only increase. A resilience workshop (held
in conjunction with ICLEI Canada) with local stakeholders was held in January 2016, exploring conceptualizations of community vulnerability
and resilience and how these can be used to frame adaptation thinking. A final mini-conference was held in September - 2016 to report on the
results of the research to local decision-makers and stakeholders in VVancouver.

With the aim of influencing policy, the Bangkok team is engaged at national and local levels of government. The BKK team leader is a member
of the Subcommittee of Political, Legislative and Social Situation Analysis of the Thailand National Assembly, where one of the issues discussed
is disaster and the development of Bangkok and its periphery. A working group with the Bangkok Metropolitan Administration (BMA) was
established (comprising four departments - environment; social welfare; strategic planning; and city planning and the BKK governor) to
collaborate with CCaR research activities. The team meets with the BMA to provide an update of research progress and to receive feedback. The
Bangkok team is also working with ONEP (a focal point for climate change adaptation) to develop the National Adaptation Plan in the field of
human settlement. This is a work in process and the team is able to share its research framework, information, results and policy recommendation
to the committee.

Through capacity building projects, the team aims to transfer knowledge related to climate change to the younger generation. In this regard, the
Asia Youth Forum and BKK+20 engaged high school students to brainstorm and understand possible future risk. The information gained from
these workshops is disseminated via the project’s online channels. Spatial data has been provided by GISTDA. For example, this enabled the
generation of a flood extent/hazard map, caused by river run-off, for the Bangkok Metropolitan Region.

At the local level, the Bangkok team is working with Community Organization Development Institute of Thailand (CODI) and together with eight
other universities. The Bangkok team uses scenario-based planning to help CODI and informal communities to plan for secure settlement along
the canal network. These communities are currently faced with risk of eviction due to the national flood policy to dredge the canal and expropriate
land for flood walls. CODI, Bangkok Metropolitan Administration, Bangkok team and other universities will be part of the steering committee.

The CCAR Metro Manila team held a series of workshops and dialogues with local government partners and others to present updates from the
research and get inputs that will enrich the analysis of the study. Civil society organizations and other stakeholders engaged with the research
team in two post Haiyan workshops to share their insights on risk communication and risk governance in the Philippines and explore innovative
pathways for enhancing resilience in pre, during and post-disaster contexts. Local government units provided key insights on the dimensions of
risk governance where vulnerabilities are enhanced or are contributing to further vulnerabilities. A national consultation and validation workshop
was held July 2016 to present sector results, consult and validate findings in terms of relevance, usefulness, and replicability. Feedback and future
research directions were obtained from representatives from the National Economic and Development Authority, Department of Interior and Local
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Government, National Disaster Risk Reduction and Management Council and local governments (Metro Manila, coastal cities). The NDRRMC
provided access to disaster data and extended participation of CCAR in the formulation of the Pre-Disaster Risk Assessment tool for local
governments. The Department of Interior and Local Government provided information on policies and decision-making, and accepted systems-
thinking inputs to the design and implementation of the National Disaster Preparedness Plan. The Pan-Asia Risk reduction Fellowship Program
provided support for a research project by Dr. G. Narisma and Ms. J. Bercilla. Exposure to the DRR framework and methods of the National
Science and Technology Center for Disaster Reduction and consultation with national, regional and local CCAR partners contributed to Dr.
Narisma’s “Design and Framework for a Decision Support System for Highly Urbanized MegaCities: Case Study of Metro Manila™. This systems-
based decision support model for local government was released by START in April 2016 as the first PARR Knowledge Brief.

The private sector, through the Carlos P. Romulo Foundation, Zuellig Family Foundation, SHELL Exploration, the Philippine Disaster Resilience
Foundation, and SM Prime, provided funding for conferences, meetings and workshops that included systems-based approaches to disaster
resilience. This was complemented by support from the NDRRMC for government-industry-academe dialogue on new modes of collaboration
between the science and technology community and the public and private sector. Due to this exposure, the Manila Observatory is recognized
as the Work Theme Leader for Education and Training for UNISDR ARISE Philippines. Among the deliverables for the Work Theme are the
systems-focused academic degree and diploma programs on disaster risk and resilience that will be launched in 2017 at the AdMU/MO.

Community-based DRRM councils in Metro Manila have partnered with the social sector team in organizing community meetings/dialogues and
providing logistical arrangements. These meetings and dialogues have led the community leaders to re-examine their DRR strategies/techniques.
The 2012-2014 presentations of early CCaR findings by Ms. A. Loyzaga and Dr. E. Porio before the ADMU School of Social Sciences’ Research
Cluster on Environment, Society and Sustainable Development led to the identification of climate change adaptation as a key priority research
issue for research. Businesses in Ketsana-affected and flood prone cities provided loss/damage information for the analysis of the Manila team’s
economic sector. The Department of Health and local health units provided morbidity and mortality data on Leptospirosis and dengue fever.

Non-academic partners contributed in-kind and were pivotal in the achievement of project goals through collaboration and sharing of knowledge
and data. The Lagos State Ministry of Environment was an important stakeholder throughout the research process. The ministry facilitated
networking with other city ministries/agencies and participated actively in meetings and workshops organized. Lagos State Ministry of Urban
Planning and Physical Development shared recently produced master plans of selected sections of the city while the Ministry of Economic
Planning and Budget provided economic and social data for the city. Local government officials in 17 local government areas provided good
insight into the state of play with respect to flood risk management, existing capacity, knowledge and resource needs to effectively manage flood
risks, and challenges in each local government area. Lagos State Ministry of Health and the Primary Health Care Development Board were pivotal
in granting ethical approval for the field research/study for the health component of the project and Medical Officers of Health (MOH) in the local
government areas provided the health team access to medical records in the health facilities of the study areas.

Representatives of Community Development Associations (CDAs) provided the platform for the generation of new knowledge by granting key
informant interviews and being available for the conduct of focus group discussions. The Nigerian Red Cross Society (NRCS), which plays a key
role in emergency response during flood and other disasters, was instrumental in identification of major flood-affected communities in the different
LGAs. This largely provided the basis for selection of communities in which the purposely-designed guestionnaire to assess social and health
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vulnerability was administered. The NRCS team at the district levels also assisted in mobilising community members for focus group discussions.
Aerial view solutions supplied the project with 2012 Geo Eye-1 satellite imageries for Lagos metropolis at 50% discount rate. Access to the
imagery has enabled physical vulnerability analysis and digitization of boundary files, water features and buffers of permissible setbacks for the
coast, lagoon, rivers/streams and drainage canals in the city. The invitation of the Nigeria Insurers Association (NIA) to CCaR-Lagos to make a
presentation at the 2014 Fire Officers Committee Annual Retreat helped the project to reach out to a larger audience.

The CCaR-organized meeting with officials of local governments and local community development committees of key flood-affected localities
and the Nigerian Red Cross Society (30-31 August 2016) will provide feedback on research findings and provide a platform for identifying
actions, prioritizing and designing strategies for building urban resilience to flood risk in Lagos. The output of this meeting will be shared with
key city stakeholders in September 2016.

7. Thinking about the opportunity to collaborate with team members across boundaries (e.g., disciplinary, organizational, and country), critically
assess whether the design of your collaboration and the competition has added value to your efforts to advance knowledge, shape policy and
inform practice.

There were multiple opportunities to collaborate with team members across boundaries, both within as well as across the case study cities. Within
the Metro Vancouver team, a climate and hazards scenarios working group was developed to discuss and decide on issues related to developing
appropriate hazards scenarios for Metro Vancouver, as well as climate scenarios across the cities. The working group offered the opportunity to
collaborate across sub-teams on the VVancouver case study (engineering, modelling, health, economics, and social) in developing approaches to
defining key hazards (e.g. historical riverine flooding, future projections of coastal and sea level risk flooding). A heat waves group was also
established to explore the impacts of heat waves from an interdisciplinary perspective.

To facilitate the development of the resilience simulator, all project cities established modeling teams. These teams were in regular contact
although there were challenges associated with uneven programming ability and conceptual acceptance of the developed modeling frameworks.
Training sessions at the project meetings and other sessions in Years 2 and 3 helped to address these challenges. The resilience model has also
provided a linkage between all the sub-teams of each city, as well as between cities, as all sub-teams are required to develop inputs to the resilience
model in order to understand the social and economic impacts of future floods and sea level rise. The social team from Bangkok shared
methodologies with Manila to enable comparative studies, and support concerning system dynamics with the Vancouver team to advance
development of the VVensim-based Bangkok city simulator model.

Collaboration across cities was hindered by geographical and time zone barriers, although several comparative working groups were established.
A comparison of managed retreat strategies across the four case studies was completed — this allowed for further understanding of the overarching
barriers to implementing retreat as an adaptation strategy.

Modeling resilience attracted researchers from Europe. Dr. Neuwirth, visited Western University in 2014 leading to two publications in the

18




international journals. Work on the resilience modelling in Manila and VVancouver is being compared and one joint paper is in preparation. Manila
team visited Western University in 2015 to work on the joint paper. This added value through (a) exchange of experience and joint improvement
of the theoretical concept of resilience developed for implementation in our project; (b) work with Austria was very significant in adding a spatial
dimension to the concept: and (c) joint publications (3 papers with Austrian collaborator and 1 with Manila team).

The CCAR project initiated the momentum towards building trans-disciplinary collaboration in the fields of disaster risk reduction and climate
change adaptation. Specifically, it developed a platform for advancing systems thinking beyond Metro Manila into other coastal provinces, cities
and municipalities in the Philippines. Because the project’s approach addresses knowledge creation of disaster resilience along different
sectors/disciplines and along the different decision-making levels, scientific knowledge and skills can apply to the range of DRR challenges found
in different communities. This outreach has resulted in direct consultation regarding systems-based thinking on DRR with 18 political and
administrative units in the Visayas and Mindanao regions. The trans-disciplinary collaboration has likewise enriched the science-policy-practice
framework developed and resulted in an evidence-based advocacy that convinced local and national agencies to adopt important changes in the
disaster preparedness policies as a foundation to partnerships such as those with international partners in PARR and ICLEI and the support project
of the Zuellig Family Foundation (ZFF) on public health change-models in 12 Haiyan-affected municipalities. Initially involving only the
Department of Health and UNICEF, ZFF invited members of the CCAR team to provide a systems-based, multi-hazard risk assessment as part of
the foundation for health care-delivery reform in municipalities impacted by Haiyan.

CCAR has also provided critical avenues for engagement and collaboration between the public and private sector which should be further studied.
As a result of this cross-sectoral approach, the Observatory serves as a member of the UNISDR Asia Science and Technology Academia Advisory
Group focused on DRR and the private sector. Canadian team members have been part of UNISDR and related science planning groups.

In working collaboratively with CCA-DRRM, managers of local governments and policy-makers, the CCaR Manila team has led to collaboration
with researchers from, for example, UK-College London, School of Natural Resources and Environment of the University of Michigan and School
of Geography and Urban Planning, University of Amsterdam and the International Institute of Environment and Development.

For Lagos, the design of the international CCaR program has enabled the collaboration of local researchers in the fields of social science
(geography and economics), urban planning and medicine (community medicine/public health) to generate new knowledge for climate change
adaptation in the context of flood risks in Lagos. Researchers were provided with an opportunity to employ a transdisciplinary approach to the
study, and the involvement of local stakeholders through multi-stakeholder consultations and social/shared learning, means that as much as
possible holistic and robust knowledge is elicited to inform practice and shape policy. The platforms provided by the CCaR program for city
teams to share knowledge and experiences has facilitated the cross-fertilization of ideas and exchange of methods and approaches for doing
research which has added value to our local efforts.

Section F: Other
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8. Looking forward, please briefly outline active or planned activities involving team members or partner organizations that build on the results
of your work.

Vancouver

High resolution output from the WRF model will be used to examine historical extreme weather events driven by projected changes in key
hydrometeorological variables. Data will be used to examine changes in intensity and duration of key parameters associated with selected events
(in accordance with proposed thresholds), and to examine the evolution of synoptic and mesoscale driving mechanisms. ACT, SFU will continue
to build on the awareness generated by the Coastal Cities at Risk network’s activities and results, and the current momentum in implementation
on responses to coastal climate impacts in the Metro Vancouver area, through our work with West Coast Environmental Law (WCEL), which
encompasses a variety of initiatives, including: development of a resilience indicators scorecard for climate change and sea level rise-influenced
freshwater/ocean interactions that affect ecosystems as well as urban infrastructure such as waste and drinking water systems, due for completion
in 2016, that will be made available to planners and emergency managers in local municipalities and regional governments; continued development
and maintenance of relationships between neighbouring coastal municipalities in the Metro Vancouver region, most of whom interacted with the
CCaR team during the network’s five-year presence, in order to drive collaborative coastal planning based on regional thinking through
communication, data sharing and pilot project planning amongst coastal local government (this process, which started with the Burrard Inlet
Group (City of Vancouver, District of West VVancouver, District and City of North Vancouver, is how potentially going to be extended to another
contiguous group: Surrey, Delta and Langley; it is also supporting development of a model Development Permit Area (DPA) bylaw for coastal
infrastructure); we will also be assisting the City of Surrey in the first public engagement activities on a coastal risk assessment for sea level rise
in Metro Vancouver, a process that will focus on the Crescent Beach neighbourhood — as part of the planning for this, the City is referring
extensively to Dr. G. Oulahen’s PhD thesis, research on Crescent Beach. CCaR project deliverables are also contributing to the Lower Mainland
Flood Management Strategy being developed by the Fraser Basin Council, which is analyzing vulnerability to riverine and coastal flooding in 23
municipalities — ACT, SFU is assisting with the policy conclusions for Phase 1 of this project, which will include reference to Y. Klein’s article
on Barriers and Drivers for Planning for Climate Change Adaptation in the region.

Based on the initial work on quantification of resilience measures completed under the CCaR project, Dr. Simonovic is continuing to work on the
application and modification of the measure to use in two major research projects: a) Hydropower Infrastructure Resilience — CRD with BC Hydro
(2015-2019). Many of Canada’s hydropower infrastructure systems are reaching the end of their serviceable life. Major investments in the coming
years will be required to renew and upgrade these critical infrastructure systems. It is important that decision makers have a good understanding
of current system performance in order to optimize operations and develop strategies for re-engineering these systems in the future. Resilience is
a dynamic numerical measure of system performance and adaptation capacity that covers the time from the beginning of an undesirable event to
full system recovery from it. Using resilience as a metric to measure system performance offers a major advantage over traditional methods that
seek to estimate probabilities, which are essentially a static measure of risk that does not take time variance into consideration. b) Linking Hazard,
Exposure and Risk Across Multiple Hazards — CRD with Chaucer (2015-2010). This research program aims to better characterize and weight the
exposure associated with three natural hazards - earthquake, flood and wind - for Canada and around the globe. The specific objective is to define
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a common framework and currency that allows for the assessment and comparison of natural catastrophic risk across different hazards and provide
pragmatic means that fills gaps in current risk management processes of the insurance industry. In this research we will introduce and use resilience
measure as replacement for risk. Experience and data from the insurance industry and from available public science will be leveraged to find
pragmatic means to calculate and compare resilience across disciplines and fill gaps in the risk management framework for government science
and the (re)insurance companies. The benefits of the proposed research will include new ways to quantify resilience around the world in order to
better understand, mitigate and hedge exposure of urban/suburban areas to natural catastrophes.

During the CCaR, Dr. McBean linked his studies of coastal cities at risk with his research under the MEOPAR (Marine Environmental
Observations, Prediction and Response) NCE. Two graduate students (PhD, B. Vogel; MA, J. Raikes) worked across the projects. MEOPAR is
up for renewal and if successful, he will bring in the CCaR team. Internationally, McBean is Co-Chair of the Future Earth (FE): Research for
Global Sustainability Programme and MEOPAR is now part FE Oceans Knowledge Action Network and the network of CCaR will be used to
connect globally. He also connects this with Integrated Research on Disaster Risk, a global program that Manila and Bangkok teams are part of.

Two outputs from the Bangkok team were developed. The Urban Resilience Game promotes urban resilience awareness from individual future
visions of the city, from consideration of a semi-built to developing city. It allows players to gain experience in assessing risk profiles,
opportunities and solutions based on micro-situations of the cities and large events such as flooding and stimulates thinking and the making of
connections between various issues and cooperation with other cities for creating urban resilience, as well as providing an example of a deliberative
tool. BMA has expressed interest in adopting the urban resilience game to be part of teaching at all BMA schools. The Vensim Urban System
Flood Resilience Model is based on spatial and temporal data, demonstrating interactions of multi-dimensional factors influencing flooding due
to runoff and coastal sea level rise. Flooding is understood as a short-term phenomenon, and where an event whose impacts are assessed through
the categorization of the city into four zones: coastal, semi-urban, urban-core, and flood plain. The Urban System Flood Resilience Model can be
used to offer a more comprehensive view of Bangkok’s current risk profile as well as to demonstrate how increased long-term urban resilience
can be achieved through policies that reduce social vulnerability and improve infrastructure. It is a closed model - a structure in which there is
there is at least one complete causal relationship within the system. Outputs can be translated into a spatial risk map.

The Manila Observatory (MO) and Ateneo de Manila University (AdMU) are presenting the new curriculum for a Master of Disaster Risk
and Resilience degree for approval of the university. The degree will begin to be offered in 2017. Initial funding of CCAR v2 of 10M pesos ($C
280,000) will be made available in the last quarter of 2016 for the purpose of advancing transdisciplinary research and action laboratories using
systems thinking. This co-laboratory will support for the design and testing of DRR and CCA solutions, which may be associated with the
fulfillment of the degree program. Continued engagement with partner universities on research and teaching in the areas of climate and disaster
resilience in coastal cities is being supported by external funders and the university-generated funding. The MO continues to be engaged in the
review of the National Disaster Risk Reduction and Management Law and the drafting of the National Space Development Program. Among
other contributions to the latter, the Observatory was the sole contributor of human security and development parameters for the mission design
of commissioned microsatellites. The Department of Interior and Local Government has expanded its consultation with the CCAR team members
in order to engage them directly in designing resilience strategies for local government units through their Local Climate Change Adaptation
Planning (LCCAP) process. Regionally, an alliance with the Pan-Asia Risk Reduction fellowship program resulted in the production of its first
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Knowledge Brief. The paper on a “Design Framework for a Decision Support System for Highly Urbanized MegaCities: Case Study for Metro
Manila”, was authored by Dr. G. T. Narisma, the Physical Sector Team Leader for CCAR. This work presents an evidence-based framework for
a decision support system for extreme events in coastal megacities such as Metro Manila. This will be developed further for the pilot application
in selected cities in cities and municipalities. The alliance with PARR partners such as START, continues this year with the immersion of
representatives from MQ’s Philippine government partners in NCDR, Taiwan. Philippine private sector partnership is being broadened through
the appointment of a CCAR team member as technical adviser to the Philippine Disaster Resilience Foundation. In light of the CCAR work, the
Observatory was selected as the work theme leader for science education and training for UNISDR ARISE Philippines. It is also represented in
the UNISDR Asia Science and Technology Academia Advisory Group that aims to support the implementation of the Sendai Framework for
Disaster Risk Reduction. This group is involved in preparing contributions to the Asian Ministerial Conference on Disaster Risk Reduction. The
UNISDR ARISE DRR Science and Business Forum will also be held in November 2016. This is expected to encourage and facilitate further
collaboration between science and technology, industry and government on systems-based approaches to urban resilience and recovery.

AdMU and MO are advancing a research partnership and PhD student training, with: 1) UK-College London on “Disagreeing on Resilience and
Advancing Disaster Risk Reduction”), and 2) International Institute of Environment and Development (IIED) and University of Amsterdam on
“Environmental Risks, Social Inequality: Focus on SMES in Metro Manila”. They contributed to the Philippine Institute of Development Studies’
Annual Policy Conference on “Risks, Shocks and Resilience.” CCaR research in Lagos was not able to achieve the development of the CRSM
because of non-existence of required data at the level of localities for spatial analysis and mapping of vulnerabilities, including lack of a city map
with delineation of sub-units of local government areas. A mapping of newly created Local Council Development Areas to make 57 spatial sub-
units of the State from the original number of 20 LGAs has only recently been produced but more work and data are needed.

Annex 1: List of Current Team Members

Name (Last, first) Name of Organization (for universities | Role (e.g. Principal investigator, co- Country Joined Departed
please include the department) applicant, partner organization (mmlyyyy) | (mmlyyyy)
representative)

McBean, Dr. University of Western Ontario, - .
Gordon Department of Geography Principal Investigator Canada 04/2011
University of Western Ontario, Canadian team researcher, expertise in

Davies, Dr. James Canada 04/2011

Economics egconomics
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Simonovic, Dr.

University of Western Ontario,

Canadian team researcher, system

Slobodan Engineering dynamics modelling expert Canada 04/2011
;zgzlr?an’ Dr. University of Western Ontario Canadian team researcher, health expert Canada 04/2011
Mortsch, Linda University of Waterloo ;?;:g'an team researcher, adaptation Canada 04/2011
Harford, Deborah ACT, Simon Fraser University g?::g'an team researcher, adaptation Canada 04/2011
Stewart, Dr. Ronald | University of Manitoba Canadian team researcher Canada 04/2011
Paul Whitfield Formerly, Environment Canada Canada
Doberstein, Dr. University of Water!oo, Department of Canadian team researcher; expertise
Geography and Environmental L L Canada 05/2012
Brent working in SE Asia sites
Management
. University of Waterloo, Dept. of Canadian team researcher; expertise in
Dr. Su-Yin Tan Geography and Env. Management GIS, spatial data analysis and statistics Canada 09/2014
Mitchell. Dr. Carrie Unlvgrsny of Waterloo, School of CanaFilaq team res.ear-cher; expertise Canada 09/2013
Planning working in SE Asia sites
Oulahen, Dr. University of Western Ontario, Network Manager Canada 09/2011 08/2013
Gregory Department of Geography
Joakim, Dr. Erin University of Waterloo, Faculty of Network Manager Canada 09/2013 04/2016

Environment

Bangkok
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Nuntavarn Vichit-

School of Global Studies?, Thammasat

Researcher

Thailand

02/2012

Vadakan University

Nitaya Vajanapoom SChOOI (.)f Global Studies, Thammasat Researcher Thailand 02/2012
University

Pannee_ . Fac_ulty .Of Auts, Chulalongkorn Researcher Thailand 03/2012

Cheewinsiriwat University

Avreerat Patnukao Fac_ulty 0 f Arts, Chulalongkorn Researcher Thailand 03/2012
University

Marc Van Der School (_Jf Global Studies, Thammasat | pocoarcher Thailand 03/2013

Putten University

Uma Langkulsen SChOOI 9f Global Studies, Thammasat Researcher Thailand 03/2013
University

Thuttai .

uHal . Thammasat University Researcher Thailand 03/2013

Keeratipongpaiboon

Suphannada Thammasat University Researcher Thailand 1 03/2013

Lowhacha

Richard Cooper SE’.A‘ ST.ART RC, Chulalongkom Network Manager/Researcher Thailand 03/2013
University

Nij Tontisirin Faculty of Architecture and Planning, Researcher Thailand 04/2014
Thammasat

Manila

Ms. Antoni . A

S. Antonia Manila Observatory Team Leader and Principal Researcher Philippines | 05/2012
Loyzaga
2 Previously based at School of Public Health, Thammasat University
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Dept. of Sociology and Anthropology,

Team Leader and Principal Investigator,

Dr. Emma Porio Ateneo de Manila University Sociologist Philippines | 05/2012
Manila Observatory/ Dept. of i
Dr. Gemma Co-Team Leader, Principal Researcher- o
. Philippines, Ateneo de Manila . . P Philippines | 05/2012
Narisma . . Climate Scientist
University
Dr. May Celine . Principal Investigator-Geomatics Expert- -
. . Phil 05/2012
Vicente Manila Observatory Exposure and Vulnerability HippINes /
D_r._ Fernando U_ni_versity of the Philippines — Pr|n0|pz_:1l Investigator-Marine and Coastal Philippines | 05/2012
Siringan Diliman Geologist
Ms. Jessica Bercilla | Manila Observatory E:;?;I;al Investigator-Science Policy Philippines | 05/2012
Dr. Charlotte Manila Observatory/ Dept. of Project Coordinator/Research Associate- | Philippines | 05/2012
Kendra Gotangco | Environmental Science, Ateneo de Systems Dynamics Modeling
Manila University
Ms. Deanna Marie | Manila Observatory Project Administration Philippines | 05/2012
Olaguer
Dr. John Wong Ateneo School of Medicine and Public | Researcher/Health Sectoral Consultant Philippines | 05/2012
Health
Dr. Ramon Clarete | School of Economics, University of Researcher/Economics Sectoral Philippines | 05/2012
the Philippines-Diliman Consultant
Dr. Philip Arnold Dept. of Economics, Ateneo de Manila | Project Research Associate Philippines | 05/2012
Tuafio University
Mr. Justin Charles | Dept. of Sociology and Anthropology, | Systems Dynamics Consultant Philippines | 05/2012

See

Ateneo de Manila University

Lagos
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Dr. I. Adelekan Department of Geography, U. of Ibadan | Team leader and Principal Researcher Nigeria 05/2012
Dr. Bolanle Department of Urban and Regional N
Wahab Planning, U. of Ibadan Researcher Nigeria 05/2012

. Dept. of Community Medicine, U. of Lo
Dr Eme Owoaje Ibadan (Health) Researcher Nigeria 08/2012
Dr Mayowa Dept. _of Geography, U. of Lagos (GIS Researcher Nigeria 11/2012
Fasona Mapping)
Dr Victor Dept. of Urban and Regional Planning, Lo
llechukwu U. of Lagos) Researcher Nigeria 12/2011 12/2013
Mr Ayansina Just completed his PhD thesis at Kings Researcher Nigeria 01/2013 12/2013
Ayanlade College, London
Uchendu, Obioma ﬁ)i%;gf Community Medicine, U. of Team member- Health Nigeria 05/2013
Oyeranti, . . . N

Dept of Economics, U. of Ibadan Co-Investigator-Economic Nigeria 11/2013 06/2015
Olugboyega
Oladeji, K. Dept of Geography, U. Of Ibadan Network Manager Nigeria 01/2013 12/2013
Olalekan Taiwo Department of Geography, U. of Ibadan | Researcher Nigeria 04/2015
Annex 2: Main Research Components/Projects
Project title Project Location  of | Specific project-level research objectives Status (start/
lead(s), research (if finish, mm/yy)

Affiliation geographically

located)

Objective A — Advance Knowledge of Climate Change Adaptation and Disaster Risk Reduction

26




Al — Characterize climate-related hazards, vulnerability and risk:

VANCOUVER

Characterize

Dr. R.

- Overall objective is to characterize and understand extreme
meteorological events that pose a risk to Vancouver in the current and
future climate, by:

i) Determining the occurrence, trends and driving mechanisms of
extreme meteorological hazards (precipitation, winds, temperature)

Work is ongoing
on characterizing
evolution of future
hazards;

physical Vancouver | including modulation from mesoscale processes and spatial variability occurrence, trends
Stewart . - . - . . i
hazards ii) Examining the impact of projected increases in temp. and and driving
moisture/assessing through the use of a transfer function to statistically | mechanisms
adjust selected historical events research
iii) Comparison of results between mid-latitude (Vancouver) and completed
tropical locations
- Mapping sea level rise for the Metro VVancouver coastal area through
. the development of a methodology that integrates three main
Seal level rise Dr. S. . . o
. . . Vancouver | components of sea level rise (1. global - climate change; regional - Completed
modelling Simonovic . e L _ .
vertical land movements, glacial isostatic adjustments; 2. natural tidal
movements; and 3. effects of storm surge)
Inundation Dr. S. Inundation mapping for Metro VVancouver under a number of climate
. . . Vancouver . Completed
Mapping Simonovic change scenarios
Manila
Key Questions:
Climate and extreme weather analysis
Are models able to capture extreme events for near real time risk
Climate and analysis?
Extreme What are the projected changes in climate averages, extremes and
Weather Narisma Manila variability due to both global warming and local land use? Completed
Analysis in
Metro Manila Expected Outputs:
Paper on meteorological analysis and climate simulations for
Chapter and paper on hazards and integrated risk analysis
Hazard and risk maps for Metro Manila
River . . .
Morphology Siringan Manila Key Question: Completed
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and Flood

What are the observed changes in river morphology (including

Modeling constrictions) and how will these impact flooding in Metro Manila?
Expected Outputs:
Map of Metro Manila waterways
Paper on waterways analysis
Key Questions:
Where are the people located (exposure), especially the urban poor
RS-GIS-Based (most vulnerable) community?
Exposure and Vicente Manila Where are the critical hotspots in Metro Manila because of human Completed
Vulnerability exposure and physical hazards (elevation, distance to rivers)?
Analysis
Expected Outputs:
Maps of land use and land cover for Metro Manila
LAGOS
- Literature review on occurrence, impacts and advanced warning of
past flood events in Lagos
- Analysis of extreme rainfall for two stations (lkeja and Lagos Island)
was undertaken for the period 1971 to 2011 and temporal pattern of
heavy precipitation analyzed. Lit. review
Characterize - Sea level rise characterization of the coast of Lagos using satellite '

. . X . . completed June
climate related Adelekan Lagos altimetry derived sea level anomalies has been undertaken for the period 2012° Rainfall and
drivers of ¢ g 1993-2011 (Philips, 2014) ; Raint;
floods SLR analysis

Temperature extremes in Lagos metropolis (1971-2013) was also completed
examined using a suite of nine climate change indices derived from
observed daily minimum and maximum temperature data, changes in
temperature extremes for two climate stations (Ikeja and Lagos Island)
during the period 1971 to 2013.
Characterize - Assessment of land subsidence along Lagos coast through the use of DEMs from 2006
non-climate Adelekan/ Lagos Digital Elevation Models (Edem, 2014) & 1968
related drivers | Wahab - Lit. review of wetland loss in Lagos completed; Lit.
of floods
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- Review patterns of solid waste generation completed and preliminary
field surveys have been completed (Ezeji, 2014)

review on wetland
loss completed

A2 — Understand

decision-making processes in

governance and society:

- Scan of municipal, provincial and federal policy related to flood mgmt | Policy scan
and CCA (report completed in Fall 2014) completed,
- Determine policy options to reduce vulnerability to climate hazards finalizing journal
- Interviews with experts and practitioners at various jurisdictional article for
Deborah S L o . S
. . levels conducted to highlight policies that facilitate or constrain the submission;
Policy Scan Harford/Lin | Vancouver ; : . ; S . . ; )
mainstreaming of climate change information into policy and decision- | interviews
da Mortsch . . > _
making for planning and adapting to flood hazards completed,
analysis and report
have been
completed.
- Comparison of managed retreat adaptation strategy across all cities
Managed - interviews for Metro VVancouver
Brent . g
retreat Doberstein All cities - framework for Intercomparison
comparison - presentation at International Disaster and Risk Conference (IDRC
Davos 2016), Davos, Switzerland, 27 Aug-1 Sept, 2016
Key Question:
How does the current risk governance landscape (e.g. policies and
decision-making processes), contribute to the adaptation and resilience
in Metro Manila cities?
Risk L Expected Outputs:
Communicatio . . . .
Review paper of Lessons Learned from urban studies/projects in the
n and Loyzaga and . .
. Manila region and elsewhere
Governance Bercilla . N L .
. Technical paper on communication strategies including
Analysis for .
. recommendations
Metro Manila

Technical paper on communication chain and decision-making
including recommendations

Policy paper profiling the status of adaptive programs LGUs in the
study area and comparative study on the mainstreaming and
implementing findings of the research
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Assessment of
institutional

- Identify local institutions of relevance and contact with key
stakeholders initiated

capacity to Q%Lehkaag] Lagos - Examine institutional structures and policies to address urban ﬁogr]g;?si' report
address CC & development, climate change and flood risk
flood risks
- Examine regulatory frameworks guiding urban development by the
Understand private and public sector
decision Adelekan & - Examine private sector and civil society involvement in urban
process Wahab Lagos planning regulation enforcement and compliance in flood prone areas Completed
guiding urban - Appraisal of synergy among government agencies and departments in
development urban development
- Analysis of urban development completed for the period 1984-2011
Understand - Examine decision processes of flood planning and management by
decision Adelekan & city officials
processes for Wahab Lagos - Assessment of public perceptions of flood risk in different flood Completed

flood planning

affected areas of Lagos through household surveys (n = 1000)

and mgmt.
A3 - Define, qualify and quantify the relationships between climate impacts, adaptation strategies and socio-economic implications
VANCOUVER

Dr. R. - Determine a baseline burden of disease and composite health index

Health/disease | Lannigan, \/ancouver methodology that is relevant for each city Completed
impacts Dr. S. - Map the baseline burden of disease for Vancouver (Owrangi et al.,
Simonovic 2013, 2014ahc)
- Create a social vulnerability index (SoVI) for dissemination areas SoVI complete
within Metro Vancouver, “ground-truth” and survey with local for 2006 data;
practitioners to develop a new weighting approach (Oulahen et al, 2015) | Residential
- Conduct residential survey in select neighbourhoods to investigate survey complete;
Social perceptions of risk and attitudes towards hazard mitigation (Oulahen et SVRI framework
v - L. Mortsch Vancouver | al., 2015) complete, metrics
ulnerability

- Generate social vulnerability and resilience index (SVRI) inputs to City
Resilience model for years 1996, 2001, 2006, 2011 (Joakim et al., 2015,
in preparation; Damude et al., 2015)

- GIS mapping analysis and comparison of Vulnerability and Resilience
Index in Surrey, BC (Shao, 2015)

developed and
provided to
modelling team
in July 2015;
final stakeholder

30




- Stakeholder workshop to advance uptake of vulnerability, resilience workshop
concepts in Metro Vancouver (Bulley et al. 2016) January, 2016
Completed
- Create dynamic CGE model to quantify economic impacts of
Dr.J. hydrometeorologlgal dlsastgrs (Gertz & Davies, 2916) - - CGE model
. . - Conduct economic analysis on the costs of flooding, estimate capital
Economic Davies, . . . . . completed,
Vancouver | damage due to flooding due to different scenarios, and project economic S
Impacts Western L analysis in
University effects of floodlng_ln Metro \_/ancouver _ _ orogress
- Analyze economic accounting for flood costs in a theoretical
framework (Davies, 2015)
MANILA
Systems
Dynamics
Modelling of Aim:
Flood-Related Map out the health care system and identify important relationships and
:_ne{)rfgsplrosw Wong Manila resilience patterns of the local health care system in a flood event. Completed
Philippine Expected Output:
National Paper on a healthcare index/indicator for Metro Manila
Capital Region
. Goals:
A Multi- Understanding the dynamics of economic
Sectoral . . ? X
impacts of disasters in Metro Manila through
Systems A
Approach for Clarete/ _ the use of a computable general eqU|I|br|ur_n model _
! ~ Manila Quantifying the effects of typhoons on regional output and other salient | Completed
Economic Tuafio 2
. economic indicators.
Analysis of
Metro Manila Expected output:
A policy analysis paper for Metro Manila
A Social Goal:
Vulnerability Porio Manila Assess the social vulnerability, social networks, and adaptive strategies Completed

assessment of

of communities in flood-prone areas in Metro Manila from the
perspective of the communities.
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Metro Manila

communities Expected output:
A technical paper describing the assessment of exposure and
vulnerability
LAGOS
- Identify flood affected localities in 2011 and 2012 and identify high,
medium and low frequency areas
- Vulnerability of buildings and selected facilities to flooding due to
exposure within setbacks of lagoons, rivers/drainage canals and the
Atlantic coastline was assessed and corresponding population at risk
estimated at the level of local government areas of the city respectively.
- Adelekan/ - Use population statistics and quantitative methods to assess social
Vulnerability E e
Assessment agona/ Lagos vulngrablllty - Completed
Taiwo -Social vulnerability indices computed and mapped at local government
level level of using survey and census data. Indices computed at locality
level using survey data provided indicators of social vulnerability but
mapping was not possible due to lack of base map at ward level.
Population and socio-economic statistics at locality/ward level for Lagos
is also not existing.
ﬁ\ssessment of Owoaje & - Survey of health impacts conducted and analyzed (Uchendu, 2014).
ealth risks Lagos Completed
Uchendu -
from floods
- Provide an overview of the direct and indirect economic impacts and
costs of flooding, and repercussions on regional and national economy
Economic - Use CGE maodel to estimate the impacts of flooding on economic
impact of Oyeranti Lagos agents (e.g. households, firms, govt), including outputs, employment,
. . On-hold
floods capital stock, and consumption
- Analyze the effects of flooding under possible scenarios of options for
adaptation
Objective B — Develop Strategies and Methodologies for Climate Change Adaptation
B1 - Integrate adaptation and disaster risk reduction strategies and knowledge-based actions
Communicate . - Develop communication platforms through stakeholder consultation
All All cities In progress

with local

- Raise awareness of integrative nature of CC issues
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governments - Influence policy to mainstream adaptation strategies
and - Establish working groups
stakeholders
Workshops . - Use workshops and meetings to transfer knowledge related to CC
! All All cities . . In progress
and meetings issues and adaptation
Develop Al All citi - Contribute to handbooks and toolkits for DRR and CCA I
toolkits cities n progress

B2 — Construct inter-disciplinary simulation models to develop, test and validate these knowledge-based actions

Methodology | - Create “City Resilience” spatial system dynamics model (integrated
. delivered to system dynamics simulation with GIS spatial analysis) that captures
City . . . L
2. . all study economic, social, physical and health characteristics
Resilience Dr. S. S . . - .
System Simonovi cities; - Contribute to_the character!zatlon (_)f resilience and the dynam_lc _ In progress (on
. Vancouver treatment of this measure (Simonovic & Peck, 2013; Peck & Simonovic, | schedule)
Dynamics c,
Model model 2013) . . - .
development | - Develop spatial system dynamics resilience modeling framework (Peck
in progress & Simonovic, 2014)
The main objective of SD modelling is to deepen the analysis of Metro
Manila as a coastal city at risk by applying a systems perspective. A
Dr. multi-disciplinary and trans-disciplinary approach is implemented by . .
. o : Socio-economic,
. Kendra integrating insights drawn from the respective research methods of the O
Manila System . . . o organizational,
) Gotangco, . physical, social, economic, organizational and health sectors. Lastly, a
Dynamics : Manila . - - . . and health
Justin new tool for measuring and tracking resilience is explored using
Models o . . . . models have been
Charles guantitative system dynamics modeling platform. This tool is adapted for
S . - completed.
See applications across the different sectors and is meant to complement

existing methods and help form a solid decision-support base for
confronting the problem of risk vs. resilience.

Objective C — Enhance Practitioner and Academic Capacity and Transfer Knowledge:

C1 - Increase the numbers of highly-qualified people in Canada and abroad by mobilizing, exchanging and translating knowledge
Stqd_ent All All cities - Graduate students involved in research, training and knowledge transfer In progress,
training ongoing
Course content | All All cities - Resgarch outputs integrated into course content, presentations, and In progress,
teaching programs ongoing

C2 — Transfer knowledge and capacity to a broader selection of communities and situations through workshops and partner projects

33




Partnerships - Engage wider society to understand vulnerabilities, risk reduction and

with All All cities climate change adaptation strategies In progress,

stakeholders/ - Establish learning consortiums and collaboratives to develop two-way | ongoing

organizations knowledge transfer

Meetings and . - Develop preparedness to cope with potential future extreme events and | In progress,
All All cities S :

workshops uncertainties ongoing

Annex 3: Research Output Bibliography

Indicate the number of items per category (3.1 to 3.11) and list research outputs below.

Research Outputs Number

Total: 40; Canadian team, 28; international team, 12
3.1 Journal Articles (published/accepted)

Total: 15; Canadian team, 9; international team, 6
3.2 Journal Articles (submitted)

Total: 211; Canadian team, 119; international team,92
3.3 Conference Papers

Total: 151; Canadian team,681; international team,83
3.4 Presentation (non-academic)

34




Total: 30; Canadian team, 10; international team, 20
3.5 Book Chapters

3.6 Books Total: 2; Canadian team, O; international team, 2

Total: 12; Canadian team, 4; international team, 8
3.7 Theses

3.8 Databases (GIS, and other information systems) | Total: 1 Canadian team for Vancouver

3.9 Websites, social media (Facebook, Twitter), | Total: 12: Vancouver 2, Bangkok 4, Manila 2, Lagos 1, International 3
multimedia (YouTube, others)

3.10 Media coverage. Articles in local or | Total: 100; Vancouver, 6, Bangkok 29, Manila 47. Lagos 18
international media

3.11 Other Total 9: Vancouver 3, Bangkok 2, Manila 3, Lagos 1
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Research Output Bibliography

*Citation: author(s), date, title, publisher/weblink if available)

3.1 Journal Articles (published/accepted)

Adelekan, 1. O. (2015): Flood risk management in the coastal city of Lagos, Nigeria. Journal of Flood Risk Management 9(3),
255-264 doi: 10.1111/jfr3.12179

Adelekan, 1.0 & Asiyanbi, A. P. (2016): Flood risk perception in flood-affected communities in Lagos, Nigeria. Natural Hazards
80(1), 445-469.

Ajibade, 1., Armah F, Zubedaar V, Luginaah |, McBean G, & Tenkorang E. (2014) Assessing the bio-psychosocial correlates of flood impacts in
coastal areas of Lagos, Nigeria. Environmental Planning and Management. DOI:10.1080/09640568.2013.861811

Ajibade, I., McBean., G, & Bezner-Kerr R. (2013) Urban flooding in Lagos, Nigeria: Patterns of vulnerability and resilience among women. Global
Environ Change. 23 (6): 1714-1725

Ajibade, 1., Armah F, Zubedaar V, Luginaah I, McBean G, & Tenkorang E. (2015) Assessing the bio-psychosocial correlates of flood impacts in
coastal areas of Lagos, Nigeria. Environmental Planning and Management. 58 (3) 445-463

Ajibade, ., F. Armah, V. Zubedaar , I. Luginaah & McBean, G. (2015): Self-reported experiences of climate change in Nigeria: the role of personal
and socio-environmental factors. Climate. 3, 16-41 doi:10.3390/cli3010016

Ajibade, I. and G. McBean, 2014: Climate extremes and housing rights: a political ecology of impacts, early warning and adaptation constraints in
slum communities. Geoforum, 55: 76-86

Ajibade 1., F. Armah, V. Zubedaar , I. Luginaah and G. McBean, 2014: Individual and socio- environmental factors associated with the experience
of climate change in coastal communities in Nigeria. Environmental Hazards: Human and Policy Dimensions.

Boamah S, Armah. F, Kuuire, V, Ajibade.l, Isaac Luginaah I, McBean G (2015) Does previous experience of floods stimulate the adoption of coping
strategies? Evidence from cross sectional surveys in Tanzania and Nigeria. Environments, 2, 565-585

Cooper R.T. (2014) Open Data Flood Mapping of Chao Phraya River Basin and Bangkok Metropolitan Region. British Journal of Environment and
Climate Change, 4(2). URL: http://www.sciencedomain.org/issue.php?iid=603&id=10.

Davies, J. B. (2015) Economic analysis of the costs of flooding, Canadian Water Resources Journal, 41, 2014-219 DOI:
10.1080/07011784.2015.1055804

Doberstein, B. & Tadgell, A. (2015). Guidance for ‘managed’ relocation. Forced Migration Review Special issue on “Climate change, disasters and
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Poor Communities, Asian Journal of Social Sciences. Netherlands: Brill Publishers.

Porio, E. (2012). Decentralization, Power and Networked Governance Practices, Metro Manila in Space and Polity, 16:1, 7-27. London: Routledge
Publications.

Raikes, J., and G. McBean, 2016: Responsibility and liability in emergency management to natural disasters: A Canadian example. International
Journal of Disaster Risk Reduction 16 (2016) 12-18

Raikes, J., and G. McBean, 2017: Natural Disaster Management: Behaviour and Response in the City of Vancouver and District of
Maple Ridge, British Columbia, Canada. Regional Environmental Change - June 2017 DOI: 10.1007/s10113-017-1179-4

Simonovic, S.P., and Peck, A. (2013). Dynamic Resilience to Climate Change Caused Natural Disasters in Coastal Megacities — Quantification
Framework, British Journal of Environment and Climate Change, 3(3): 378-401.

Simonovic, S.P. (2016) “From risk management to quantitative disaster resilience: a paradigm shift”, International Journal of Safety and Security
Engineering, 6(2):85-95.

Stewart, R.E., Betancourt, D., Davies, J.B., Harford, D., Klein, Y., Lannigan, R., Mortsch, L., O’Connell, E., Tang, K. and Whitfield, P.H., (2017):
A multi-perspective examination of heat waves affecting Metro VVancouver: now into the future. Natural Hazards (2017) 87:791-815 DOI
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See, J. and Porio, E. (2015). “Assessing Social Vulnerability to Flooding in Metro Manila using Principal Component Analysis”. Philippine
Sociological Review. 63, (Special Issue), 53 — 80.
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nations: a review of resettlement literature and institutional guidelines. Climate and Development,
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3.2 Journal Articles (submitted)

Ajibade, 1. Agboola, J. Pelling M, and Garschagen M (forthcoming, 2016) Sustainability transitions: exploring risk management and the future of
adaptation in Lagos. Journal of Extreme Events

Ajibade, 1., (forthcoming, 2016) Distributive justice and human rights in climate policy: The long road to Paris. The Journal of Sustainable
Development Law and Policy.

Ajibade, I., & McBean G. (2016, in review) Is urban resilience and adaptation mutual? Emerging lessons from Eko Atlantic City Project.
International Journal of Disaster Risk Reduction

Cooper R.T. (in review) A practicable and reproducible framework for projecting future local-scale extreme precipitation. Climate Risk
Management.

Cruz, F.T. and G.T. Narisma, (2015, in review) WRF simulation of the heavy rainfall during Tropical Storm Ketsana: A sensitivity study,
Meteorology and Atmospheric Physics, submitted 2015.

Gertz, A. and Davies, J.B. (2016): A CGE Framework for modelling the economics of flooding and recovery in a major urban area. Risk Analysis.

Klein, Y., Mortsch, L., Oulahen, G., Joakim, E., and Harford, D. (In Review). Barriers and drivers of planning for climate change adaptation: The
view from Metro Vancouver across levels of government. Journal of Environmental Policy and Planning.

Kuuire V; I. Ajibade, F. Armah, I. Luginaah and G. McBean, 2015 (in review): Does experience of climate-induced events shape perceived images
of climate change? Evidence from Lagos, Nigeria" Regional Environmental Change

Wahab, B. and Ojolowo, S. (2016, in review) Building contraventions and incidence of flood in the Lagos metropolis, Nigeria. Journal of
Environmental Planning and Management.

Ojolowo, S. and Wahab, B. (2016, in review) Municipal solid waste and flooding in the Lagos Metropolis, Nigeria. Journal of Environment and
Development.

Omole, O. and Adelekan, 1. (2016, submitted) Observed trends and changes in temperature extremes over Lagos. Weather and Climate Extremes.

Porio, E. (2016). Risk and Resilience in Metro Manila: Interrogating Climate Impacts and Governance in Coastal Cities, Philippine Journal of
Development Studies.
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Tadgell, A. Mortsch, L & Doberstein, B. (2016 submitted). Assessing the feasibility of resettlement as climate change adaptation for informal
settlements in Metro Manila, Philippines. Development and Change.

3.3 Conference Papers

Adelekan, I. O. (2016) Transport systems and wellbeing in Nigeria: socio-economic development and environmental change. Africa Voices Series,
University College London. 20 January 2016.

Adelekan, 1.0. (2015). Moderated panel session “Rethinking Urban Resilience in Africa: Perspectives from experts and city officials” Urban
Resilience Forum, African Union, Addis Ababa, Ethiopia. 19 November 2015.

Adelekan, I. O. (2015). Urban climate resilience in Lagos. Paper presented at the CCaR Annual Meeting, 26 March 2015, Bangkok, Thailand.
Adelekan, I. O. (2015). Lagos: Research update (Social sector) Paper presented at the CCaR Annual Meeting, 27 March 2015, Bangkok, Thailand.
Adelekan, I. O. (2015). Lagos: Research update (Hazard sector) Paper presented at the CCaR Annual Meeting, 27 March 2015, Bangkok, Thailand.

Adelekan, I. (2014). Disaster risk management and gender issues. Paper presented at the conference on ‘Disaster Risk Management: How Prepared
is Nigeria? ljebu-Ode, Nigeria. May 2014.

Adelekan, 1. (2014). Enabling the management of flood risks in the coastal city of Lagos. 2nd Global Forum on Urban resilience and Adaptation.
Bonn, Germany. 20 May 2014.

Adelekan, 1. (2013). Planet under Pressure. London, March 2013. Paper presented: West African Cities of the 21st Century and Global Environmental
Change.

Adelekan, 1. (2012). Transdisciplinary Intercultural Ecological Research for Sustainability (TIERS) Jena West, Germany, June 2012. Paper
presented: Integrated Global Change research in West Africa: Flood vulnerability studies.

Adelekan, I. (2012). Eighth Annual Meeting of African Science Academies (AMASA 8), Lagos November 2012. Paper presented: Climate Change,
Extreme Weather and Disaster Risk in West Africa.Adelekan, I. O. (2014). Building capacity for managing flood risks in the coastal city of
Lagos. Accepted for oral presentation at the Resilient Cities 2014 Congress, 29-31 May 2014, Bonn, Germany.

Adelekan, 1. O. (2014). Flood risk management by public and private agents in the coastal city of Lagos. Accepted for oral presentation at the 6™
International Conference of Flood Management, 16-18 September 2014, Sao Paulo, Brazil.

Agam, N., & S.P. Simonovic. (2014). Development of Inundation Maps for the Vancouver Coastline Under a Changing Climate. Proceedings,
IDRiM 2014 Conference - Building Disaster Resilient Communities, 30 October — 1 November 2014, Western University, London,
Ontario, Canada. (second place - award for the best Conference paper).
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Ajibade 1. (2016) Is Urban resilience and adaptation mutual? Emerging lessons from Eko Atlantic City, Presentation, URBAN ARK Conference,
Mzuzu University, Lilongwe, Malawi. February 1-3.

Ajibade, I. & McBean, G. (2014). A critique of adaptation strategies to storm surges and sea level rise. Presentation, Canadian Association of
Geographers (CAG), Brock University, St. Catherine, ON, May 26-30

Ajibade, | & McBean, G. (2014). Discourse analysis of urban planning and adaptation to sea level rise: A case study of Eko Atlantic City in
Nigeria. Presentation, American Association of Geographers. (AAG), Tampa, Florida, April 8-13.

Ajibade, I. (2013). Climate extremes and slum communities: where does adaptation begin? Paper, 4" Global Forum on Urban Resilience &
Adaptation: The Resilience Cities Congress, Bonn, Germany, May 31-June 2.

Ajibade, 1. (2013). Living between vulnerability and disaster: the untold stories of women on the frontlines of climate change in Nigeria. Presentation,
American Association of Geographers. (AAG), Los-Angeles, California, April 9-13.

Ajibade, 1. (2012). Vulnerability to Climate Extremes and the Right to Adequate Housing: Experience of Slum Communities in Lagos, Nigeria.
Presentation, Canadian Association of Geographers- Ontario Division (CAGONT) University of Toronto — Scarborough, October 13.

Ajibade ldowu and G. McBean (2013). Living between vulnerability and disaster: the untold stories of women on the frontlines of climate change
in Nigeria. Presentation, American Association of Geographers. (AAG) April 9, Los-Angeles, California.

Ajibade, ldowu (2012). Vulnerability to Climate Extremes and the Right to Adequate Housing: Experience of Slum Communities in Lagos, Nigeria.
Presentation, Canadian Association of Geographers- Ontario Division (CAGONT) October 13, University of Toronto — Scarborough

Betancourt, D., R. Stewart and P. Whitfield (2014). Extreme Events Affecting Vancouver Across a Range of Spatial and Temporal Scales. CCaR
Vancouver workshop, February.

Betancourt, R. and R. Stewart (2013). On the spatial variability, trends and physical explanations of hydrometeorological extremes in the Vancouver,
British Columbia region. Canadian Meteorological and Oceanographic Society Congress, Saskatoon, May (accepted)

Betancourt, D., 2013: Understanding spatial variability and trends in extreme weather at the local level, Departmental seminar, University of
Manitoba, April.

Betancourt, D. and R. Stewart, 2013: Spatial variability and trends in extremes over the Vancouver region. CCaR Workshop, Manila, February.

Cooper R.T., Cheewinsiriwat P., Trisirisatawong I., Marome W., Nakhapakorn K. (2014) Flood management in Bangkok: advancing knowledge
and addressing challenges. International Conference on Flood Management, Sao Paulo, Brazil, 16-18 September 2014.

Dalupang, J. P. (2014). Unpacking Knowledge Systems in Disaster Risk Reduction and Management and Climate Adaptation of Metro Manila
Cities. Paper presented at the Philippine Sociological Society National Conference, General Santos City, South Cotabato, October 15-16.

Dalupang, JP (2012a) Integrating Environmental Education into Integrated Science Courses in the K-12 Curriculum: A Workshop on Adapting Ideas
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from Native Seasons, Project Wet, Wild, and Learning Tree into the Filipino Context. 24" Biennial Conference of the Asian Association
for Biology Education. National Institute of Physics, University of the Philippines-Diliman, 5-9 December 2012.

Dalupang, JP (2012b) Climate Change Adaptation and Rice Production Technologies in the Philippines. The 11th Conference of the Asia Pacific
Sociological Association (APSA). Ateneo de Manila University, October 22-24, 2012.

Doberstein, B. 2014. Climate change-related relocation in lesser developed country cities: a review of existing guidelines for informal settlements.
August, 2014, 5th International Disaster and Risk Conference: Global Risk Forum, Davos, Switzerland.

Doberstein, B, Rutledge, A., Ajibade I, and Tadgell, A (2016) “Managed Retreat for Climate Change Adaptation and Disaster Risk Reduction: A
Comparison of Three Coastal Megacities” 6" International Disaster and Risk Conference IDRC Davos, Switzerland, August 30, 2016.

Gertz, A. and Davies, J.B. (2014). A CGE Framework for modeling the economics of coastal flooding and recovery. Canadian Economics
Association annual meetings, May 29-June 1, 2014.

Klein, Y. (2014). Barriers and Drivers of Planning for Climate Adaptation. Livable Cities Forum -Building Resilient Communities. April 4, 2014.
Vancouver BC, Canada.

Lamond, J. and Adelekan, 1. O. (2016): Mitigation of climate risks through adaptation and urban management in Nigerian cities. Proceedings of the
International Conference on Urban Risks. Lisbon. 30 June-2 July 2016.

Lannigan, R., Owrangi, A., & Simonovic, S. (2014). An Approach to Developing a Composite Measure for Human Health as an Input to a Dynamic
Systems Model for Investigating City resilience. Invited presentation at the Special session Coastal Cities at Risk, 6th International
Conference on Flood Management, ICFM®6, Floods in a Changing Environment", Sao Paulo, Brazil, September 16 - 18, 2014.

Lannigan, R., Owrangi, A., & Simonovic, S. (2014). Developing a composite human health impact map for a metropolitan area. Canadian
Association of Geographers annual meeting, St. Catharine’s, Brock University, May, 2014.

Loyzaga, A. (2016). Regional and Local Efforts on Implementation of the Sendai Framework for Disaster Risk Reduction. 23rd Pacific Science
Congress, Academia Sinica, Taipei, Taiwan.

Loyzaga, A. (2015). Role of Higher Education Institutions in Advancing Disaster Risk Knowledge and Capacity Building. Presented at the World
Conference on Disaster Risk Reduction, Sendai, Japan, March 2015.

Loyzaga, A. (2015). Lessons From Haiyan: Perspectives on the Value of Science and Technology in Effective Risk Communication. Presented at
5th Asian Network on Climate Science and Technology (ANCST) Workshop on Climate Change and Disaster Resilience — Post Sendai
2015, Manila, October 2015.

Loyzaga, A. (2015). Panel Speaker at the Regional Action on Climate Change 7, Pre-Conference Meeting, Science and Technology in Society (STS)
Forum, 12th Annual Meeting, Kyoto, Japan, October 2015.
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Loyzaga, A. (2014). Building an Economically Resilient ASEAN: Perspectives from the Climate and Disaster Risk Research Community. Presented
at the 2nd Asian Business Conference, Asian Institute of Management, Makati, June 2014.

Marome W. (2013) Urban Risk and Vulnerabilities of Coastal Megacity of Bangkok, Thailand. On-line Proceedings of the Resilient Cities 2013
Congress:  Article 5. Available at: resilient-cities.iclei.org/resilient-cities-hub-site/congress-publications/on-line-proceedings-
2013//index.php

Marome, W. and Angkarattanapichai, K. (2015) Urban Risk and Resilience of Coastal Megacity of Bangkok Metropolitan Region, Thailand , Urban
and Regional Planning Academic Symposium (URPAS) 2015, Thammasat University.

McBean, G. (2016) Invited Speaker, UNISDR Science & Technology Conference on the Implementation of the Sendai Framework for Disaster Risk
Reduction 2015--2030, 27 January 2016.

McBean, G. (2016) The International Council for Science — Sciences for a Sustainable Future. Invited Plenary Presentation to 25" KAST
International Symposium on “Future Earth for Sustainable Development Goals in Asia” Seoul, Korea, April 25, 2016

McBean, G. (2016) The role of science, technology and innovation in achieving the 2030 Development Agenda”, Keynote Address, Commission
on Science and Technology for Development (ECOSOC CSTD)-Geneva, May 9, 2016.

McBean, G. (2016) Science and Technology for a Sustainable Future Earth. Invited Presentation to the Montenegrin Academy of Sciences and Arts,
International Conference Technology + Society =? Future, May 19-20, 2016, Podgorica, Montenegro.

McBean, G. (2016) Weather, Climate and Ocean Sciences for a Sustainable Future Earth. Plenary Presentation. CMOS, Fredericton, May 2106.

McBean, G. (2016) Integrated Research for Reducing Disaster Impacts for a Sustainable Future Earth. Invited Plenary Presentation. Pacific Science
Conference, Taipei, June 2016.

McBean, G. (2016) La Science et les Objectifs de Développement Durable. Premier Ecole d’Ete des Objecttifs de Developpement durable. Marseille,
July, 2016

McBean, G. (2016) Managing interactions across SDGs: a tool for policymakers. Opening speaker. Side Event. High-Level Political Forum on
Sustainable Development, under the auspices of UN-ECOSOC, New York, July, 2016

McBean, G. (2016) International priority setting for research and research funding - Future Earth. Opening Speaker in Special Plenary. Inaugural
Global Food Summit. Greening the Global Food Supply Chain through Innovation in Food Science and Technology. 18" World Congress
of Food Science and Technology, Dublin, Ireland, August, 2016.

McBean, G. (2016) Science, Technology and Innovation for Meeting the Challenges for a Sustainable Future Earth. Keynote Speaker, Session I1.
2" Asian Innovation Forum, Seoul, Korea, August 2016.

McBean, G. (2016) Opening Comments. Second Meeting of the Global Forum of National Advisory Councils, Seoul, Korea, Sept. 2016.
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McBean, G. (2016) Science for Urban Well-Being in a Future Earth. Opening Plenary Speaker. Forum on Ecological Civilization and Green
Development, Xiamen, China, Sept. 2016.

McBean, G. (2016) Panelist. Panel I — The industry of tomorrow: how socio-environmental values influence production and consumption’s patterns.
CNI Sustainability Forests & Biodiversity: new business models for the industry of tomorrow, Rio de Janeiro, September 2016.

McBean, G. (2016) Speaker. Climate change: Science, policy & the road beyond. Responding to global policy challenges. 2nd International Network
for Government Science Advice Conference: Science and Policy Making: towards a new dialogue. Brussels, 29-30 September 2016.

McBean, G. (2016) Panelist. High-level special session on climate change and water. Budapest Water Summit 2016, Budapest, November 2016
McBean, G. (2016) International Science: ISCU, IIASA and Canada, Invited special lecture, IIASA, Laxenburg Austria, January 22, 2016

McBean, G. (2016) Climate Change and a Sustainable Future Earth. Invited Lecture, UOIT, Post-Paris Breakfast Briefing & EV Workshop, Ajax,
Ont., January 7, 2016

McBean, G. (2016) Invited Speaker, UNISDR Science & Technology Conference on the Implementation of the Sendai Framework for Disaster Risk
Reduction 2015---2030, 27-=-29 January 2016

McBean, G. (2015) Integrated Research to Reduce Risk and Sustain Development. Invited Opening Keynote Presentation. Tokyo Conference on
International Study for Disaster Risk Reduction and Resilience, Tokyo, January 14, 2015

McBean, G. (2015) Invited Opening Keynote Presentation. Tohoku University Memorial Conference to the Great East Japan Earthquake, Sendai,
Japan, March 10th, 2015

McBean, G. (2015) Panelist. World Conference on Disaster Risk Reduction, Working Session, Disaster Risk in the Financial System. Sendai, Japan,
March 16", 2015.

McBean, G. (2015) Panelist. Science and Technology Community Major Group Commitments -Implementation of the post-2015 Framework and
Roadmap. World Conference on Disaster Risk Reduction, Working Session, Applying Science and Technology to Disaster Risk Reduction
Decision-making. Sendai, Japan, March 15", 2015.

McBean, G. (2015) The changing context and landscape of risk, including economics of disasters. The World Meteorological Organization
Symposium on Multi-Hazard Early Warning Systems (MHEWS) and Service Delivery. Tohoku University’s International Research Institute
of Disaster Science, Sendai, Japan, 16 March, 2015.

McBean, G. (2014) Urban Resilience on a Changing Earth. Invited Presentation to Health and Wellbeing in the Changing Urban Environment: A
Systems Analysis Approach. Xiamen, China, December 9, 2014

McBean, G. (2014) Integrating disaster management and climate change. Invited Presentation. IDRiM 2014 (Integrated Disaster Risk Management)
Conference, London, ON, 30 October 2014
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McBean, G. (2014) Keynote Response — Science (response to presentation of Prince Charles) UN Hyogo Framework for Action, Financial & Private
Sector Disaster Resilience Global Summit, Hosted by the International Insurance Society, Sponsored and arranged by Willis Group, June
25th 2014, London, UK

McBean, G. (2014) Climate Change Impacts and Adaptation in Canada. Presentation to 2014 Environmental, Energy and Resources Law Summit,
Ottawa, May 30, 2014

McBean, G. (2014) Climate Change in Canada — What to Expect. Presentation to Climate Change and Health Vulnerability in Middlesex-London,
Workshop, March 27, 2014, London, Ontario

McBean, G. (2014) Climate Services to Support Risk-Informed Decision-Making for Building Resilience to Weather Extremes in a Changing
Climate. International Panel Discussion invited panelist). A Joint Session of the Ninth Symposium on Policy and Socio-Economic Research;
the 14th Presidential Forum; and the 26th Conference on Climate Variability and Change. 4 February 2014. American Meteorological
Society Annual General Meeting, Atlanta, USA

McBean, G.A., 2013: Improving Collaboration Between Science Providers. Invited presentation to UK Government workshop on Building global
resilience to natural hazards: Translating science into action, 28-30 January 2013, Wilton Park, UK.

McBean, G.A., 2013: Managing Coastal Risk in Your Coastal Community. Invited presentation to UNESCO-IOC/WMO ICAM Technical Working
Group Meeting. 7-9 January 2013, Jeju Island, Korea

McBean, G.A., 2013: Our changing climate ... what disaster management practitioners need to know. Invited Presentation to World Conference on
Disaster Management, Toronto, June 25, 2013

McBean, G.A., 2013: Climate Change, Disasters, and Urban resilience. Invited presentation to: International Conference on “Challenges of
Urbanization and Development in Africa in Context of Climate Change” — Arusha, 24-26 July 2013

McBean, G.A., 2013: Climate change: integrated research on disaster risk and resilience of coastal cities at risk. Distinguished invited lecture,
University of Dar es Salaam, 22 July 2013.

McBean, G.A., 2013: On Future Earth, Sustainability and IRDR. Invited Presentation to Young Scientists Conference, Taipei, Taiwan, 22 October
2013,

McBean, G.A., 2013: Coastal Cities: Risks from Climate Change and Natural Hazards. Invited Presentation to Regional Climate Change Forum.
Science and Technology in Society Forum, Kyoto, Japan, 5/10/2013

McBean, G.A., 2013: Future Earth, an International Program for Sustainability Science. Invited Presentation to IX Convencion Internacional sobre
Medio Ambiente y Desarrola. Havava, 8-12 July 2013

McBean, G., 2013: Science and Technology in the Service of Disaster Risk Reduction. Invited Presentation, World Science Forum, Rio de Janeiro,
26 November 2013
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McBean, G., 2013: Bridging the Divide between the Scientific Community and Policymakers on Climate Issues. Invited Presentation, Arctic Futures
Symposium, 16 October 2013, Brussels, Belgium

McBean, G., 2013: Addressing the Sustainability of Coastal Mega-Cities. Invited presentation, Beijing Symposium on Global Change — 2013 -
Global Change and Sustainable Development. September 2013, Beijing, China

McBean, G.A., 2013: How do government policy and decisions about capacity/resourcing affect the integrity of science advice? Invited presentation
to Canadian Society of Ecology and Evolution Conference, May 13, 2013, Kelowna, BC

McBean, G.A., 2012: Integrated Research on Disaster Risk: Context for Coastal Cities at Risk Project. Invited Presentation to International
Workshop on Cities and Climate Change, 29 October 2012, Shanghai, China

McBean, G.A., 2012: The importance of early warning systems in disaster risk reduction and climate change adaptation. Presentation to Fudan
University, Shanghai, 31 October 2012

McBean, G.A., 2012: Coastal Cities at Risk - Climate Change Adaptation. Presentation to Regional Climate Change 4" Workshop, Kyoto, Japan,
6 October 2012

McBean, G.A., 2012: Measures Against Disasters. Speaker and Session Chair, Science and Technology in Society Forum, Kyoto, Japan, October
8, 2012

McBean, G., 2012: Coastal Cities at Risk (CCaR): Building Adaptive Capacity for Managing Climate Change in Coastal Megacities Presentation to
Planet Under Pressure. London UK, March 2012

McBean, G., 2012: Taking an Integrated Approach to Disaster Risk Reduction. Presentation to 8" International Symposium on Social Management
Systems — SSMS 2012. 2-4 May 2012, Kaohsiung, Taiwan

McBean, G., 2012: Seeing the Future Through Better Knowledge of the Present. Presentation to XXII International Society of Photogrammetry &
Remote Sensing Congress. Melbourne, 26 August 2012

McBean, G., 2012: A Changing Climate and Disaster Risk Reduction. Invited Presentation to: National Science and Technology Centre for Disaster
Reduction, Taipei, 1 May 2012.

McBean, G., (2012). Addressing the Climate Change Risks to Coastal Cities. Presentation to University of Melbourne. 27 August 2012.

Mortsch L.D. (2015) Vulnerability Assessment and Governance: Research contributing to the challenge of adaptation implementation, Social
Vulnerability Workshop, Vancouver, BC, February 2015.

Mortsch L.D. (2015) Climate change adaptation: Moving from incremental to transformative change,” Toronto, Ontario, World Disaster
Management Conference, June 4, 2015.
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Mortsch L.D. (2015) Vulnerability assessment and governance: Research contributing to the challenge of adaptation implementation, Vancouver,
BC, Understanding and Assessing Social Vulnerability: A Collaborative Workshop February 6, 2015.

Mortsch L.D. (2015) The Coastal Cities at Risk (CCaR) Project: Research advancing climate change adaptation planning and implementation in
Metro Vancouver, Canada. Paris, France, Our common future under climate change, July 8, 2015.

Narisma G.T. (2013a) Rapid Risk and Needs Assessment Training for the Armed Forces of the Philippines, 16-20 December 2013, Manila
Observatory and Camp Aguinaldo, Resource Person and Organizer.

Narisma G.T. (2013b) Climate change and Disaster Training for the National Disaster Risk Reduction Management Council, 5-6 September 2013,
Manila Observatory, Resource Person and Organizer.

Narisma GT, (2013c) Disaster a Risk Window to Climate Change, International Sustainability Conference 2013 (ISCO 2013) Post Rio+20 on
WEHAB+3: A Southeast Asian Perspective, 29-30 October 2013, Vistana Hotel, Penang, Malaysia.

Narisma G.T. (2013d) Understanding Climate Change, Orientation on climate change for IFAD-funded projects, 19 July 2013, Convention Hall,
NIA Compound, Quezon City (Invited).

Narisma G.T. (2013e) Climate and the Changing Metro Manila Landscape, 15 December 2012, Ateneo de Manila Grade School Parents, Ateneo de
Manila University, Speaker.

Narisma G.T. (2012a) Climate, Land Use, and Local Meteorology, Roundtable discussion on Flood control and drainage and water supply and
sewerage (sanitation): closing the MDG gaps now, NAST, 8 October 2012, Traders Hotel Manila, Pasay City, Speaker (Invited).

Narisma G.T. (2012b) Disaster Management, Climate Change and Environment: Creating a Culture of Safety and Security in Southeast Asia, The
2nd National Women's Summit: Women's Active Citizenship in an Era of ASEAN Integration, Miriam College, Women and Gender
Institute, 24 September 2012, Miriam College, Quezon City, Speaker.

Narisma G.T. (2012c) August 2012 Southwest Monsoon Climate Event, Ateneo de Manila Grade School Faculty and Staff, 17 September 2012,
Ateneo de Manila University, Loyola Heights, Quezon City, Resource Person.

Narisma G.T. (2012d) Climate Change Hazards and Vulnerability for the Philippines, The Green Challenge: What's the Score, 9th Green Forum,
Green Architecture Advocacy Philippines, 7 September 2012, PICC, Roxas Blvd., Manila, Speaker (Invited).

Narisma G.T. (2012e) Special Lecture on "Ensuring the Well Being of the Filipino Family by Understanding Climate Change", Miriam College
Higher Education Unit Alternative Classes, 5 September 2012, Diliman, Quezon City, Speaker (Invited).

Narisma G.T. (2012f) Climate Change and Disaster Risk, 1'M Blue Eco-Safe Driving Program, Haribon Foundation, 30 July 2012, Ayala Museum,
Makati City, Speaker.
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Narisma G.T. (2012g) Executive Course on International and National Humanitarian Systems on Case Study: Post Ondoy Integrated Risk
Assessment and the Coastal Cities at Risk Project, e Social Work Department under the College of International, Humanitarian and
Development Studies (CIHDS) of Miriam College, 23 May 2012, Resource Speaker.

Narisma G.T. (2012h) Extreme Weather Disasters in Metro Manila, Roundtable discussion on Business Continuity Planning, UNISDR (United
Nations Office for Disaster Risk Reduction)-Manila Observatory-Ateneo de Manila University, 3 May 2012, Ateneo Professional Schools,
Ateneo de Manila University, Speaker.

Narisma G.T. (2012i) “Risk Science and Innovation for Localized Impact Assessments”, Regional Forum on Effective Disaster Risk Reduction and
Climate Change Adaptation in Greater Metro Manila Area, Organized by Senator Loren Legarda, Chair, Senate Committee on Climate
Change, 16 March 2012, Bulwagang Amoranto, Quezon City Hall, Quezon City

Narisma G.T. (2012j) Climate Change Science and Impacts, Philippine Institute of Environmental Planners (PIEP), 27 January 2012, UP School of
Urban and Regional Planning, UP Diliman, Quezon City, Resource Person.

Narisma G.T. (2012k) Climate Change: Impacts and Vulnerability, Asian Medical Students Association-Philippines National Medical Student’s
Conference 2012, Discussion on “Seizing Opportunities: Issues for Urgent Mitigation”, 31 March 2012, UP College of Medicine, Resource
Person.

Ojolowo, S. (2015): Irregular urban development and municipal solid waste as determinants of flooding in Metropolitan Lagos, Nigeria. Staff/student
seminar, Department of Urban and Regional Planning, Faculty of the Social Sciences, University of Ibadan. 18 August, 2015

Oulahen, G., Shrubsole, D., and McBean, G. (2015). Determinants of residential vulnerability to flood hazards in Metro Vancouver. Canadian
Association of Geographers (CAG) conference. June 2, 2015. Simon Fraser University, Vancouver, British Columbia.

Oulahen, G. (2015). Flood insurance in Canada: Implications for flood management and residential vulnerability to flood hazards. Association of
American Geographers (AAG) conference. April 23, 2015. Chicago, Illinois.

Oulahen, G. (2014). Social vulnerability to flood hazards in Metro Vancouver, Canada. Integrated Disaster Risk Management (IDRiM) Society
Conference. November 1, 2014. Western University, London, Ontario, Canada.

Oulahen, G., Mortsch, L., Tang, K., and Harford, D. (2014). Unequal vulnerability to flood hazards: “Ground truthing” a social vulnerability index
of five municipalities in Metro Vancouver, Canada. Canadian Risk and Hazards Network (CRHNet) Symposium. October 23, 2014. Toronto,
Ontario.

Oulahen, G., Mortsch, L., Tang, K., and Harford, D. (2014). Unequal vulnerability to flood hazards: “Ground truthing” a social vulnerability index
of five municipalities in Metro Vancouver, Canada. Canadian Association of Geographers conference. May 27, 2014. Brock University, St.
Catharines, Ontario.
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Owrangi, M.A. Lannigan, R., Simonovic. (2015). Mapping climate change-caused health risk for the city of Metro Vancouver. Invited presentation
at the Social Vulnerability Workshop, SFU, Vancouver, British Columbia, Canada, February 2015.

Owrangi, A., R. Lannigan, & S.P. Simonovic, (2014). An Approach to Developing a Composite Measure for Human Health as an Input to a System
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Ajibade, Idowu M. (2013). "Climate Change and Human Rights: A Case Study of Vulnerability and Adaptation in Coastal Communities in Lagos,
Nigeria." University of Western Ontario - Electronic Thesis and Dissertation Repository. Paper 1559. http://ir.lib.uwo.ca/etd/1559
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Bethune, A. (2012). Coastal Cities at Risk: How intergovernmental relations influence climate change adaptation policy in Canada. MA, Political
Science, University of Western Ontario, 75 pp.

Dado, J.M. (2013). “The effects of urban expansion in Metro Manila on the Southwest Monsoon Rainfall”. 2013 Masters thesis, Ateneo De Manila
University.

Edem, M. U. (2014). “Assessment of land subsidence in the city of Lagos” Master’s Thesis, University of Ibadan
Ezeji, M. (2014). “Drainage management and flood control in Lagos metropolis”. Master’s Thesis, University of Ibadan
Gertz, A. (2015) - Structural Change and Climate Policy in Developing Countries. The University of Western Ontario, PhD Dissertation.

Jamandre, C.A. (2013). “Satellite Rainfall Validation and Assimilation into a Weather Forecast Model”. 2013 Masters Thesis, Ateneo De Manila
University

Ojolowo, S. (2016). Irregular urban development and municipal solid waste as determinants of flooding in metropolitan Lagos. PhD Thesis,
University of Ibadan.

Oulahen, G. (2014). The production of unequal vulnerability to flood hazards in Metro Vancouver, Canada. The University of Western Ontario, PhD
Dissertation.

Owrangi, Mohammad Amin. (2015). An Approach to Developing a Spatio-Temporal Composite Measure of Climate Change-Related Human Health
Impacts in Urban Environments. The University of Western Ontario, PhD Dissertation. Electronic Thesis and Dissertation Repository. Paper
2998.

Phillips, Victor A. (2014). “Assessment of sea level rise along the coast of Lagos using satellite altimetry.”) 2014 Masters thesis, University of
Ibadan, Nigeria

Raikes, Jonathan (2015). Conceptualizing Response Capacity and Flood Action in the City of Vancouver and District of Maple Ridge, British
Columbia, Canada. Western University, Canada

See, J. (2015). “Assessing Social Vulnerability to Flooding in Metro Manila using Statistical Analyses and Systems Dynamics Modelling. 2015
Masters Thesis, Ateneo de Manila University.

Shao, Jingya (2016). Mapping Social Vulnerability and Resilience in Surrey, BC. 2016 Master’s Research Paper, University of Waterloo, 58 pp.

Tadgell, A. (2015). Last but not least: Resettlement as a climate change adaptation strategy in Metro Manila, Philippines. 2015 Master’s thesis,
University of Waterloo, 111 pp.

Wibe, J. (2012). Essays on International and Environmental Economics. Unpublished PhD thesis. Department of Economics, Western University.
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3.8 Databases (GIS, and other information systems)

Geospatial database of social resilience metrics developed from Statistics Canada archive for Metro Vancouver; consists of 5 year time series (1991-
2011) of Dissemination Area (DA) and Census Tract (CT) level data from Statistics Canada - Jan 2015

Reference data base of vulnerability and resilience literature from hazards and climate change research domains completed in Feb 2015
A GIS data set including ortho-imagery, LiDAR data, DEM, Hyperspectral imagery for the City of Surrey
Social vulnerability indices for Vancouver, Richmond, Delta, District of North VVancouver, and Surrey

Social Resilience Indices for Metro VVancouver

3.9 Websites, social media (Facebook, Twitter), multimedia (YouTube, others)
CCaR international project website: www.coastalcitiesatrisk.org
CCaR regional website: http://www.start.or.th/iriacc-project

CCaR LinkedIn group: http://www:.linkedin.com/groups/Coastal-Cities-Risk-CCaR-Programme-4699934?trk=my_groups-b-grp-v

CCaR 2013 conference and annual meeting in Manila: http://ccar2013manila.wordpress.com

CCaR Lagos city website:_http://www.ccar-lagos.org/ 1.

Manila Observatory Facebook Page. http://facebook.com/manila.observatory.This page regularly posts updates and its information is shared
frequently by various users and other pages.

ACT, SFU website blog posts:
http://act-adapt.org/accelerating-sea-level-rise-explained-in-plain-language/
http://act-adapt.org/act-ed-in-manila-for-coastal-cities-at-risk-ccar-team-meeting/
http://act-adapt.org/jakarta-to-complete-giant-sea-wall-in-2020/
http://act-adapt.org/ccar-and-social-vulnerability-what-is-it-about-and-why-is-it-important/
http://act-adapt.org/deborah-harford-speaks-to-vancouver-sun-about-rising-sea-levels-throughout-metro-vancouver/
http://act-adapt.org/coastal-cities-at-risk-how-will-they-adapt-to-converging-climate-change-impacts/

http://act-adapt.org/facing-the-challenge-mapping-floodplains/
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http://act-adapt.org/bc-releases-draft-adaptation-guidelines-for-sea-dikes-and-coastal-flood-hazard-land-use/

http://act-adapt.org/act-hosts-climate-change-impacts-on-coastal-cities-conference/

http://act-adapt.org/millimetres-turning-into-centimetres-for-pacific-islanders/
http://act-adapt.org/rising-ocean-temps-raise-health-questions/
http://act-adapt.org/leaving-a-warming-arctic-first-hand-account-of-climate-change-and-the-effect-on-bowhead-whales/
http://act-adapt.org/seas-could-rise-up-to-1-6-meters-by-2100-study/
http://act-adapt.org/vancouver-in-the-research-spotlight-as-one-of-world’s-most-vulnerable-cities-to-rising-sea-levels/
http://act-adapt.org/clean-air-task-force-leads-meeting-of-eight-nations-to-plan-response-to-arctic-climate-changes/
http://act-adapt.org/act-executive-director-presents-at-taipei-coastal-cities-at-risk-conference/

Bangkok team online:

Facebook - https://www.facebook.com/aloudbangkok

Website- http://aloudbangkok.wordpress.com/

You Tube — http://youtube.com/user/aloudbangkok

You Tube — 3 more VDO clips from capacity building projects were uploaded

1) Visioning Bangkok 2040 (part 1) http://www.youtube.com/watch?v=HcV_VnZxmwc

2) Visioning Bangkok 2040 (part 2) http://www.youtube.com/watch?v=Lj8TPGEHQo0Q

3) Communication and Risk Management http://www.youtube.com/watch?v=uwTSAvLmloo

On-line simulation game — New Bangkok: Earth Change, We Adapt
http://apps.facebook.com/newbangkok/Aloud Bangkok:

CCaR, 2012. “Bangkok Floodings” Aloud Bangkok/ http://goo.gl/eMBT2

CCaR APTU, 2012, "NEW BANGKOK™" Earth Change,We Adapt teaser, Youtube /http://www.youtube.com/watch?v=LDPvVWhSsnTM

3.10 Media coverage (Articles in local or international media)

Adelekan, I. O. (2015) Climate change: impacts and solutions. Interview on BCOS Television AM120. December 2, 2015.
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Adelekan, 1. O. (2015) Climate change: a general overview. Interview on Nigerian Television Authority (NTA) Ibadan Views and Reports. December
5, 2015.

AIT (2016) Coastal Cities at Risk Lagos. News report- AIT News July 16, 2016
AIT (2016) Feature on the CCaR Lagos media workshop on the television program AIT Environment Today. July 20, 2016.

Ateneo de Manila University (2013) International conference on disaster risk and climate change adaptation in coastal megacities:
http://www.admu.edu.ph/ls/soss/socio-anthro/news/Is-research-updates/international-conference-disaster-risk-and-climate

Bangkok Aloud (see above section): see articles posted below.

Business  Mirror  (2013)  Scientists  hold  intl  meeting on  disaster risk  reduction in  coastal = megacities.
http://businessmirror.com.ph/index.php/features/science/9990-scientists-hold-intl-meeting-on-disaster-risk-reduction-in-coastal-megacities

Business World. (2013) Why don’t they evacuate? November 14, 2013 http://www.bworldonline.com/weekender/content.php?id=79393
CNN (2013) Philippines gets more than its share of disasters. http://edition.cnn.com/2013/11/08/world/asia/philippines-typhoon-destruction
Daily Trust (2016) Lagos plants 6 million trees to combat climate change. July 20, 2016

http://www.dailytrust.com.ng/news/environment/lagos-plants-6-million-trees-to-combat-climate-change/156045.html
Econigeria (2016) Saving coastal cities at risk. July 21, 2016
http://econigeria.com/saving-coastal-cities-at-risk/
Ekocitymagazine (2016) Lagos is committed to flood-free environment. July 15, 2016
http://ekocitymagazine.com/blog/2016/07/15/lagos-committed-flood-free-environment/
Ekofm (2016) Ambode committed to flood free Lagos-commissioner. July 14, 2016
http://ekofm.lagosstate.gov.ng/2016/07/14/ambode-committed-flood-free-lagos-commissioner/

GMA News Online (2013) MO, ADMU host scientists meeting on climate change in coastal megacities
http://www.gmanetwork.com/news/story/297479/cbb/mo-admuhost-scientists-meeting-on-climate-change-in-coastal-megacities

Bond FM (2016) The adverse effect of flooding in Lagos. Interview granted by Dr Adeyinka Laninhun in Yoruba language on the programme ‘Adele
Bare’ Bond FM 92.9. July 14, 2016.

Burrows, M. (2012). Rising seas, storm surges due to climate change await Lower Mainland. The Georgia Straight. March 8, 2012. Found online at
http://www.straight.com/article-630921/vancouver/rising-seas-storm-surges-await-region

Business Day (2016). “Lagos coastline being at risk of being overrun by flood, experts warn” Business Day newspaper July 17, 2016. Page 5.
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http://www.gmanetwork.com/news/story/297479/cbb/mo-admuhost-scientists-meeting-on-climate-change-in-coastal-megacities

International Innovation (2014) Building Resilience. VVol. 126, 81-83.

Interaksyon (2015). COP 21: Paris Climate Talks Hinge on Trust, Finance. December 9, 2015. http://interaksyon.com/article/121224/cop-21--paris-
climate-talks-hinge-on-trust-finance.

Journal Online: http://www.journal.com.ph/index.php/news/national/25079-disaster-resilientdevelopment-planning-in-coastal-cities-urged
MAPTYV (2016). Environment Commission Decries Lagosians’ Bad Attitudes Towards Environmental Safety. July 15, 2016.
http://mapnews.tv/environment-commission-decries-lagosians-bad-attitudes-towards-environmental-safety/

Malaya News: http://www.malaya.com.ph/index.php/special-features/agriculture/23715-a-most-versatile-crop

Manila Bulletin (2016). Hans Sy, business leaders join hands for disaster risk reduction efforts. April 1, 2016. http://www.mb.com.ph/hans-sy-
business-leaders-join-hands-for-disaster-risk-reduction-efforts/

Manila Bulletin (2013). Website Provides Metro Weather Info, Manila Bulletin, July 1, 2013, National News, Page A-4.
McBean, G. (2012). Dr. McBean interviewed on Vancouver’s CKNW radio. March 8, 2012.

Mindanews (2015). More Automated Stations Installed in Mindanao. July 12, 2015. http://www.mindanews.com/top-stories/2015/07/more-
automated-weather-stations-installed-in-mindanao/

Narisma, G., Lorenzo, G., Simpas, J., Ortiz, M. (2013), Traffic nightmare: New normal? Philippine Daily Inquirer, July 6, 2013.
http://opinion.inquirer.net/55991/traffic-nightmare-new-normal.

National Geographic (2013) 5 Reasons the Philippines Is So Disaster Prone http://news.nationalgeographic.com/news/2013/11/131111-philippines-
dangers-haiyan-yolanda-death-toll-rises/

National Geographic (2014) Manila Observatory: Front-Line View of Climate Change, and the Poverty-Risk Connection
http://energyblog.nationalgeographic.com/2014/02/05/manila-observatory-front-line-view-of-climate-change-and-the-poverty-risk-
connection/

Ortiz, M., Lorenzo, G., Narisma, G., and Simpas, J. (2013a), How Much Rain Fell in Metro Manila on June 30, 20132,
http://www.observatory.ph/cgi-bin/publications/pub_details.py?p=143

Ortiz, M., Lorenzo, G., Narisma, G., and Simpas, J., (2013b). Study: June 17 Metro gridlock result of heavy rain, bad timing, Rappler.com, June 25,
2013. http://www.rappler.com/science-nature/32085-study-june-17-traffic-heavy-rain-rush-hour

Ortiz, M., Lorenzo, G., Narisma, G., and Simpas, J., (2013c). Traffic nightmare: The new normal for the rainy season? Rappler.com, June 25, 2013.
http://www.rappler.com/science-nature/32087-monday-traffic-nightmare-the-new-normal-for-the-ra
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http://energyblog.nationalgeographic.com/2014/02/05/manila-observatory-front-line-view-of-climate-change-and-the-poverty-risk-connection/

Ortiz, M., Lorenzo, G., Narisma, G., and Simpas, J., (2013d). June 17 traffic nightmare: The new normal for the rainy season?, Philippine Star, June
27, 2013.

Ortiz, M. (2013). Reducing the risk of disasters. Rappler. 29 May 2013. Accessible at: http://www.rappler.com/move-ph/30198-let-us-reduce-the-
risk-of-disasters

People’s Television: http://www.ptv.ph/index.php/rss-feed-news/2459-legarda-urges-disasterresilient-development-planning-incoastal-cities

Philippine  Daily  Inquirer  (2015). Asian countries urged to plan for sustainable urbanization. Feb. 15, 2015.
http://globalnation.inquirer.net/118708/asian-countries-urged-to-plan-for-sustainable-urbanization

Philippine Star (2016). Powering progress together: Imagine our world. March 8, 2016. Powering progress together: Imagine our world.
http://www.philstar.com/starweek-magazine/2015/03/08/1431084/powering-progress-together-imagine-our-world

Philippine Star (2013) http://www.philstar.com/nation/2013/02/02/904045/forum-set-disasterrisk-reduction-climate-change

Philippine Star (2013) Climate scientist one of 2013 outstanding women in nation's service.
http://www.philstar.com/headlines/2013/11/12/1255875/climate-scientist-one-2013-oustanding-women-nations-service

Philippine Star (2013) Manila Observatory, Ateneo partner to aid int’l climate scientists. http://www.philstar.com/science-and-
technology/2013/10/17/1245960/manila-observatory-ateneo-partner-aid-intl-climate

Philippine Star (2014) Manila Observatory analyzes LPA that affected Mindanao. http://www.philstar.com/science-and-
technology/2014/01/23/1281797/manila-observatory-analyzes-lpa-affected-mindanao

Philippine Star (2014). Yolanda: Unanswered questions and politics. November 14, 2014.
http://www.philstar.com/business/2014/11/14/1391511/yolanda-unanswered-questions-and-politics

Posting of Processed Radar Imageries of TC Trami/Maring for Greater Manila, International Disaster Charter (IDC) and Sentinel Asia websites,
August-September 2013

Preventionweb (2016). Nigeria: Group partners media on flood resilience in Lagos. July 18, 2016
http://humanitariannews.org/20160718/nigeria-group-partners-media-flood-resilience-lagos

Radio Nigeria Network News report on Coastal Cities at Risk-Lagos. July 15, 2016.

Radio One 103.5 FM (2016) Interview granted by Ibidun Adelekan on Media Watch Live. July 13 2016

Rappler (2016). Shell: Powering Progress Together Forum. March 3, 2016. http://www.rappler.com/brandrap/finance-and-industries/122544-shell-
ppt-2016

Rappler (2015). The changing normal in Philippine climate. November 25, 2015. http://www.rappler.com/move-ph/issues/disasters/114004-
changing-normal-philippine-climate
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Rappler (2015). Shell Powering Progress Together Forum 2015: Resilience in an urban perspective.
May 4, 2015. http://www.rappler.com/brandrap/stories/92090-shell-powering-progress-together-resilience-urban-perspective.
Rappler (2013) Some of PH's poorest provinces along Yolanda's path. http://www.rappler.com/nation/43182-poverty-yolanda

Rappler (2013) How do you solve Metro’s Flood Problems? Septmember 11, 2013. http://www.rappler.com/nation/37292-flood-management-
metro-manila

Rappler (2014) The calamity of mistrust. 2 Feb 2014
http://www.rappler.com/move-ph/ispeak/49183-calamity-mistrust-social-capital

Rappler (2013) Post-Yolanda: 'Desolate, abandoned' survivors need order 13 November 2013
http://www.rappler.com/nation/43552-looting-tacloban-yolanda-haiyan

Rappler (2013) South Metro bears brunt of Rain, Rappler.com, August 19, 2013.
http://www.rappler.com/nation/special-coverage/weather-alert/36749-aug18-monsoon-rainfall-mani

Rappler (2013) Rainfall levels in Metro still rising — Observatory, August 20, 2013. http://www.rappler.com/nation/special-coverage/weather-
alert/36840-manila-observatory-rainfall-data

RC 09 Social Transformations and the Sociology of Development a Research Committee of the International Sociological Association July 2014.
Newsletter Fall/Winter 2013-2014 http://www.isa-sociology.org/pdfs/rc09newsletter winter 2013.pdf

SciDev (2013) Rebuilding from Super Typhoon Haiyan’s devastation http://www.scidev.net/asia-pacific/disasters/feature/rebuilding-from-super-
typhoon-haiyan-s-devastation.html

Smartmoney (2016) Create intervention fund for insurance industry on high risk disasters, Climatologist urges FG. July 20, 2016
http://smartmoney.ng/create-intervention-fund-insurance-industry-high-risk-disasters-climatologist-urges-fg/

Sun Star Manila (2013) Super Typhoon Yolanda: The recipe of a perfect tropical cyclone
http://www.sunstar.com.ph/manila/feature/2013/11/18/super-typhoon-yolanda-recipe-perfect-tropical-cyclone-314285

Sun Star Manila (2013) Storm surge: Biggest threat from tropical cyclone. http://www.sunstar.com.ph/breaking-news/2013/11/11/storm-surge-
biggest-threat-tropical-cyclone-313195

Sun Star Manila (2014) Pagasa: Heavy rains still expected in Mindanao. http://www.sunstar.com.ph/breaking-news/2014/01/21/pagasa-heavy-rains-
still-expected-mindanao-324286
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Sun Star lloilo (2015). First automated weather station installed in lloilo City/ May 30, 2015. http://www.sunstar.com.ph/iloilo/local-
news/2015/05/30/first-automated-weather-station-installed-iloilo-city-410354

Sun Star Zamboanga (2016). Zambo to Host National Climate Confab, January 28, 2016. http://www.sunstar.com.ph/zamboanga/local-
news/2016/01/28/zambo-host-national-climate-confab-454223

The Guardian (2013) Coastal Cities can become more resilient, say experts. 23 December, 2013: 49. (National Newspaper)
The Guardian (2016) Group partners media on flood resilience in Lagos. 18 July, 2016. http://guardian.ng/property/group-partners-
media-on-flood-resilience-in-lagos/
The Nation (2016). Government committed to flood-free Lagos, says commissioner. 18 July 2016, p. 4.
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The OML Center (2013) OML Center Joined CCaR 2013 International Scientific Meeting http://www.omlopezcenter.org/news/oml-center-joined-
ccar-2013-international-scientific-meeting

UCA News (20112) Coastal climate change in spotlight http://www.ucanews.com/2012/03/02/coastal-climate-change-in-spotlight/

Bangkok’s ‘Aloud Bangkok’ articles:

Marome, W.A. (2011) “Visioning Bangkok and sharing about climate change and floods”, Aloud Bangkok / http://goo.gl/qfdgl
Pumhiran, N.P. (2011) “Food security, resilience and climate-smart adaptation”, Aloud Bangkok/ http://goo.gl/R6Au2

Supaporn, W. (2011) “Solution for sinking Bangkok: moving out everything or just the power?” Aloud Bangkok/ http://goo.gl/nwRx3
Suwanarit, A. (2011) “Watery lesson learnt: from the great flood to sustainable design and planning”, Aloud Bangkok/ http://goo.gl/QWawWo
Fighto (2012) “Rising oil price, so what?” Aloud Bangkok/ http://goo.gl/QQI1N

Fighto (2012) “Mind or Money?: the most valuable thing for flood victims” Aloud Bangkok/ http://goo.gl/MQ1Nh

Fighto (2012) “Siam-Lido-Scala: the memorable place for generations” Aloud Bangkok/ http://goo.gl/zuDRi

Fighto (2012) “A proper housing style in Thai context: Traditional or Modern?” Aloud Bangkok/

Kolsolsak, M (2012) “The new economic city” Aloud Bangkok/ http://goo.gl/hviw5

Kolsolsak, M.P (2012) “Addressing flood by changing the capital city” Aloud Bangkok/ http://goo.gl/n5JoF

Kolsolsak, M.P (2012) “Things about market” Aloud Bangkok/ http://goo.gl/gSsAk

Kolsolsak, M.P (2012) A sidewalk shopping” Aloud Bangkok/
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3.12 Other Media

Television Appearances by the Manila Team: Talkback Tina Palma, Umagang kay Ganda, Headstart Karen Davila, Personage Channel 4, Probe
(Che Che Lazaro presents)

Other newspaper articles for Dr. Gemma Narisma can be found in Manila Bulletin (as part of TOWNS coverage), Philippine star (as part of TOWNS
coverage), Rappler (MO is regularly “interviewed” for input on current climate and disaster issues) — our technical reports are also often
picked up by Rappler

Café Scientifiqgue — Mind Museum

80



	1. Identification
	2. Identification
	3. General and specific project objectives. 
	4. a) original rationale for the research program and its scientific importance, b) the rationale for site selection and comparative research design, and c) societal/technical relevance. 
	6. How were non-academic partners (e.g., research users, community organizations, businesses) involved in the implementation of your Team’s research program? For example, how did partner organizations contribute (in cash and/or in-kind and/or intellectual leadership) to research activities, support implementation, or provide feedback on research results? 
	7. Thinking about the opportunity to collaborate with team members across boundaries (e.g., disciplinary, organizational, and country), critically assess whether the design of your collaboration and the competition has added value to your efforts to advance knowledge, shape policy and inform practice.
	8. Looking forward, please briefly outline active or planned activities involving team members or partner organizations that build on the results of your work. 
	Annex 2: Main Research Components/Projects
	Indicate the number of items per category (3.1 to 3.11) and list research outputs below.
	Research Output Bibliography
	3.1 Journal Articles (published/accepted)

	National Geographic (2013) 5 Reasons the Philippines Is So Disaster Prone http://news.nationalgeographic.com/news/2013/11/131111-philippines-dangers-haiyan-yolanda-death-toll-rises/
	Philippine Star (2013) Climate scientist one of 2013 outstanding women in nation's service. http://www.philstar.com/headlines/2013/11/12/1255875/climate-scientist-one-2013-oustanding-women-nations-service
	Philippine Star (2013) Manila Observatory, Ateneo partner to aid int’l climate scientists. http://www.philstar.com/science-and-technology/2013/10/17/1245960/manila-observatory-ateneo-partner-aid-intl-climate
	Sun Star Manila (2013) Super Typhoon Yolanda: The recipe of a perfect tropical cyclone http://www.sunstar.com.ph/manila/feature/2013/11/18/super-typhoon-yolanda-recipe-perfect-tropical-cyclone-314285
	Sun Star Manila (2013) Storm surge: Biggest threat from tropical cyclone. http://www.sunstar.com.ph/breaking-news/2013/11/11/storm-surge-biggest-threat-tropical-cyclone-313195

