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Executive summary 
 

This second phase of the BASIC Cartagena project has made significant research 

findings while achieving important outcomes and innovative outputs over the course of its 

nearly four years of implementation. As a multidisciplinary project, it has made significant 

advances in research findings and outputs in diverse fields including sea-level rise, 

coastal hydrology, early-warning systems for coastal pollution, domestic water systems, 

public health, environmental governance and community capacity building. The 

integration of results from these different fields of research has produced one of the most 

innovative project experiences implemented in Colombia and has transferred the 

knowledge of its findings on coastal zone problems to the vulnerable communities and 

stakeholders of Cartagena. Conveying the project’s results, outputs and holistic view to 

the environmental authorities and local communities in the area generated a notable 

impact amongst stakeholders by providing them with academically-credible knowledge 

based on applied research that empowers them to make decisions and take actions 

towards the problem’s solutions. This achievement was best seen in the project’s final 

meeting when the research results were socialized to a wide variety of stakeholders 

through technical presentations, discussion forums and an executive summary report 

(Annex 1.1). The meeting clearly demonstrated the satisfaction of the project’s 

beneficiaries as community leaders adamantly voiced their grateful approval of the 

project’s outcomes while environmental authorities publically confirmed their commitment 

to pursue mitigation actions based on the provided outputs.  

 

There have been a number of key research findings that contribute valuable knowledge 

to the study area and have the potential to impact public policy. These include findings 

on the current rate of sea-level rise, issues of public health in the communities, economic 

valuations of ecosystem services, hypoxic conditions inhibiting the bay’s ecosystem, 

sanitary conditions inadequate for touristic recreation, and metal concentrations above 

internationally recommended limits found in the bay’s sediments, fish and human 

populations (Annex 1.4). Through various outputs such as technical presentations, 

published research articles and an online platform for the visualization of the early-

warning system for Cartagena Bay, the provision of this information has had an immediate 

impact to the benefit of the local environmental authority which is currently working 

towards management actions. The identification of specific pollution sources further 

supports the authority’s actions while providing this knowledge to local communities 

supports their ability to petition for public policy and for preventative measures regarding 

human health. Innovative outputs such as the development of a real-time forecasting 

system for hydrodynamic modelling of Cartagena Bay with a tool to calculate oil spill 

dispersion trajectories also provided new capabilities for the management of the bay in 

support of the local and national environmental authorities’ capacity for decision making.  
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The development of a real-time forecasting system for coastal hydrodynamics represents 

a unique product in the Caribbean region. This early-warning system (EWS) is based on 

many years of research in the field of hydrodynamic modelling and the configuration of 

forecasting systems linked to global and regional hydrodynamic and meteorological 

models (Annex 1.2). This system no presents the foundation to forecast the transport of 

a wide variety of potential contaminants, the first of which has been configured for oil 

spills, which users can now calculate trajectories for in the event of a spill. Available to 

the public and authorities through an online website, the platform generates knowledge 

and consciousness of the detrimental conditions that can be found in the bay’s waters 

(Annex 1.3). 

 

The study of relative sea level (RSL) demonstrated the trends in Cartagena through 1952-

2020. An article on this study was published in the journal Nature Scientific Reports 

(Annex 1.5). The RSL trends in the bay between 1952 and 2020 indicate an increase in 

the RSL of 7.02 ± 0.8 mm/year. This is the interdecadal trend on which the general trend 

and magnitude of sea level rise in the bay is estimated and on which the contribution of 

eustatic-climate change and geological components is estimated. The results show that 

Cartagena does experience a continuous and significant rise in sea level and that its 

magnitude is in the top-3 of the entire Caribbean Sea. This trend is almost twice the 

absolute rise of the global RSL, 4.12 mm/year higher. This trend of 7.02 ± 0.8 mm/year, 

the most updated that exists, is 25% higher than previous reports in the Bay of Cartagena. 

 

The Community Capacity Building Program on the environmental governance of the bay 

and marine zones empowered community leaders, teachers, fishermen, youth and female 

heads of households from the coastal communities of Cartagena, including 40 

representatives from the communities of Ararca, Santa Ana, Barú, Tierra Bomba, Punta 

Arena, Bocachica, Caño del Oro and Pasacaballos. Institutional representatives from the 

public and private sectors also participated, such as CARDIQUE, Aguas de Cartagena, 

the Government of Bolívar, the Cartagena Chamber of Commerce, CORTEVA, National 

Natural Parks and Cartagena Como Vamos. A summary of the Diploma Program is 

presented in Annex 1.6. The educational material of the Diploma has been combined with 

the other findings of the project in the project’s Executive Summary, addressed to all 

interested parties (Annex 1.1). 

 

The design of the domestic water pilot house planned for the House of Culture of Barú 

was approved by the community council. Though the construction and installation of the 

domestic water system was not possible, due to travel restrictions caused by the global 

COVID-19 pandemic, a full report with study results, designs, calculations, and plans 
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(Annex 1.7) was delivered to the community in the hope that a future project will be able 

to give continuity to the construction and installation of domestic water systems.  

 

Research on public health made important advancements for community well-being 

through research. By generating important knowledge on the health challenges faced by 

the coastal communities, the need for public policy and actions to improve health 

conditions in the communities has become easily justified and supported by project 

outputs, such as technical presentations and published research articles. Analyses of 

Covid-19 supported by the project showed a high result of antibodies though a very low 

rate of positive results with PCR tests. These tests were also applied prior to in-person 

project activities in 2021. Mercury analyses also showed the presence of this metal in a 

significant proportion of community members. Furthermore, capacity building was 

achieved in the communities through a public educational campaign aimed at generating 

awareness for water management practices. These coastal communities suffer from a 

lack of infrastructure, poverty, poor domestic water quality and availability, along with a 

high frequency of water-related illnesses. Therefore, the research-based outputs of the 

project represent an essential tool in support of efforts to improve community health 

conditions and educational programs. 

 

Research on socioeconomics and environmental governance compared global estimated 

values of ecosystem services of marine and coastal areas based on an analysis of 187 

economic valuations in 68 peer-reviewed scientific literature studies. For example, the 

average global estimates (per hectare per year) for service provision between $1 and 

$922 USD (2018) and between $2.9 and $1165 USD (2018) for regulation. This 

information allows for the generation of valuation scenarios of annual losses due to 

degradation to guide the design of a governance and compensation system. These 

values can thus inform the creation of the Cartagena Bay governance system, which 

could also include compensation scenarios in 1) values of ecosystem goods and services 

and 2) different levels of water pollution and fishing. In this way, the project has provided 

important information to the stakeholers of Cartagena that can support an environmental 

governance plan, should the decision makers choose to do so. 

 

Through workshops and the community capacity building program, the project has made 

contributions to the environmental governance of the coastal zone of Cartagena by 

transferring its knowledge and findings to the participants of Inter-Sectoral Committee for 

the Environmental Management of Cartagena Bay. This committee was established 

following the findings of the first phase of the BASIC project. During this second phase fo 

the project, the committee has begun its implementation, and the project has made a 

concerted effort to inform the members of the committee with research findings. These 

participants include the environmental authorities CARDIQUE, EPA-Cartagena, the 
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Ministry of Environment and Sustainable Development (MADS), the National 

Environmental Licensing Agency (ANLA), and representatives of the private sector and 

coastal communities, among others. All of these participants have either received direct 

training through the project’s capacity building program or have participated in knowledge 

transfer activities through bilateral meetings with the project. 

 

 

 

Research problem 
 

The project´s general objective was to “contribute to the improved environmental 

governance of Cartagena Bay by providing scientifically based advice towards climate 

compatible and sustainable development policies.” The basic rationale behind this 

general objective was to generate and transfer knowledge to the decision makers and 

coastal communities of Cartagena, in response to its limited capacity for environmental 

governance. The limited coverage of water services (drinking water and sewage) in the 

vulnerable coastal communities around Cartagena along with multiple pollution sources 

flowing from upstream (via the Dique Canal) and nearby sources (Mamonal industrial 

sector) have resulted in impacts on coastal water quality, fishing resources and public 

health in the communities. Additionally, economic impacts were expected on the 

communities of artisanal fishermen who are gradually shifting their efforts to tourism. 

While an Inter-Sectoral Committee for the Environmental Management of Cartagena Bay 

was established following the first phase of the project, its participants lack the knowledge 

necessary to implement informed solutions and so this second phase of the project has 

focussed on capacity building and training for the committee´s participants and coastal 

communities. 

 

The project’s research problem remained unchanged through three years of research. 

However, a new perspective on the community of stakeholders did progressively emerge 

over the course of the project, particularly with regard to the interest and willingness to 

learn on the part of the stakeholders. Following the general objective, the project provided 

capacity building to 41 members of 8 coastal communities, in order to empower them with 

the knowledge needed to actively participate in the Inter-Sectoral Committee. These 

participants demonstrated an eager thirst for knowledge, demonstrated by a nearly 

complete attendance rate in the trainings sessions, and active participation during each 

session. On the other hand, while the governmental institutions and private sector only 

demonstrated an attendance rate of approximately 50%, when efforts were made to offer 

bilateral training sessions to these entities they were met with overwhelming enthusiasm 

to learn about the project’s findings and apply these findings to their work. 
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Uncertainty in the scientific, political and public forum regarding the sources of coastal 

pollution continues to be a major challenge in Cartagena.  While various pollution sources 

were successfully confirmed in the first phase of the project, there are such a great many 

types of pollutants affecting the bay. In this second phase of the project, a number of the 

pollution sources were identified with more precision. For example, while it was previously 

determined that the source of bacteria affecting the beaches is local domestic wastewater 

(as opposed to the previously believed theory that it comes from the Dique Canal), recent 

project research applied a risk analysis to compare the probability of the specific source 

of contamination from a list of 10 potential sources of local wastewater. Furthermore, 

while it was previously shown that some of the metal contaminants found in the bay may 

come from the industrial zone, recent project research showed more precisely that the 

chromium is likely coming from a leather factory, the mercury is likely coming from historic 

pollution beneath the bay, while lead and cadmium are indeed coming from the Dique 

Canal. While the ambiguity and vastness of this problem may limit the available mitigation 

strategies, by resolving many of these knowledge gaps, the project achieved an impact 

by informing stakeholders on the principal pollution problems and sources, which allow 

for the development of public policy and adaptive strategies in communities. 

 

Similarly, the generation of the innovative tool of the early-warning system provides 

environmental authorities with real-time knowledge on the dispersion patterns occurring 

in the bay. This will allow them to predict the dispersion of an oil or chemicals in the event 

of a spill. It also provides the public with a tool for academic purposes, as students can 

use the platform to study the hydrodynamics of the bay, or those of the Caribbean Region 

or oceans around the world, as the local forecasts have been linked with those of global 

forecast models. Finally, by making this online tool public, it may also generate 

environmental consciousness of the need to understand and manage the bay. 

 

With regards to the project´s sea level rise component, the driving research question, 

¿how much of sea level rise can be attributed to global climate change and to local geo-

tectonics? remained unchanged. Through scientific research using tide gauges, geo-

tectonic stations, and satellite imagery, the project generated knowledge on the 

increasing trends of sea level in the coastal zone of Cartagena Bay which are associated 

almost equally to local geo-tectonics and to climate change. The newly established 

scientific knowledge is important from a policy perspective because it shows that the rate 

of sea level rise is almost double what was probably thought, and calls for an adjustment 

in policy for local coastal planning. 

 

The research problems on public health remained unchanged during the first two years 

of the project, focussing on health conditions in the vulnerable coastal communities as 

related to drinking water, disease vectors, and mercury toxicity. However, the covid-19 
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pandemic beginning in March 2020 changed the scenario drastically and the research 

focus was thus shifted to include training on covid-19 transmission prevention and to 

include testing for the virus, which was funded by the project. Clearly there are more 

health issues in these communities than a small research project could address, however, 

the willingness to learn, particularly among female heads of households, was very 

motivating for all of the project participants. By providing training on the risks of water 

pollution, drinking water care and water management practices, the project has aimed to 

improve the quality of life in the communities through its health education campaign. 

 

With regards to the project’s socio-economic component, the research problem was not 

modified, but the focus of research was adapted in response to the pandemic. The scope 

of some methodologies had to change given the importance to prioritize the care of the 

most vulnerable rural communities in the face of the pandemic. For this reason, the 

possibility of opening spaces for personal contact in these communities was limited. 

Therefore, alternative methods were used for virtual data collection and communication 

with representatives of these communities in order to have their voices in the data 

collection and in the discussion about their interpretation. 
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Progress towards milestones 
 

The four project milestones, as specified in the approved project proposal, were achieved 

as follows:  

 

1. To implement an early warning system for pollution in the waters of Cartagena Bay 

and scenarios of coastal flooding in the bay and city. 

This milestone was achieved through scientific analyses published in international 

journals and with the publication of the online platform of the real-time early warning 

system: 

 http://bahiacartagena.omega.eafit.edu.co/ (Annex 1.2, 1.3) 

 Tosic M, Martins F, Lonin S, Izquierdo A, Restrepo JD. 2019. Hydrodynamic 

modelling of a polluted tropical bay: Assessment of anthropogenic impacts on 

freshwater runoff and estuarine water renewal. Journal of Environmental 

Management 236: 695-714. (Annex 3.3) 

 Tosic M, Martins F, Lonin S, Izquierdo A, Restrepo JD. 2019. A practical 

method for setting coastal water quality targets: Harmonization of land-based 

discharge limits with marine ecosystem thresholds. Marine Policy 108 (103641) 

(Annex 3.4) 

 Restrepo JD, Mora H, Díaz F, Govorcin M, Wdowinski S, Giraldo L, Tosic M, 

Fernández I, Paniagua JF, Duque J. 2021. Coastal subsidence increases 

vulnerability to sea level rise over twenty first century in Cartagena, Caribbean 

Colombia. Sci Rep 11, 18873. (Annex 1.5) 

 

2. To determine future scenarios of relative changes in sea level affecting the 

different areas of the bay, and in particular the coastal communities living in its insular 

region. 

This milestone was achieved through the following scientific analyses published in the 

international journal Nature Science Reports: 

 Restrepo JD, Mora H, Díaz F, Govorcin M, Wdowinski S, Giraldo L, Tosic M, 

Fernández I, Paniagua JF, Duque J. 2021. Coastal subsidence increases 

vulnerability to sea level rise over twenty first century in Cartagena, Caribbean 

Colombia. Sci Rep 11, 18873. (Annex 1.5) 

 

 

http://bahiacartagena.omega.eafit.edu.co/


BASIC Cartagena             Final Tech. Rep. - Oct 2021 

 

10 | P a g e   IDRC Grant #108747-001 
 

3. To empower community leaders by building their capacities to make use of 

techniques and scientific information to better understand and reduce their vulnerabilities 

concerning sanitation, water supply and climate change, and thus play an active role in 

the Inter-Institutional Environmental Committee for the Management of the Bay of 

Cartagena. 

This milestone was achieved through the implementation of the project’s community 

capacity building program, summarised in the document below and in a video 

documentary available on YouTube: 

 Summary of BASIC Project community capacity building program on 

environmental governance for Cartagena Bay and Marine Zones (Annex 1.6) 

 Documentary video: 

o (English) https://www.youtube.com/watch?v=33atx1wRM5c&t=22s 

o (Spanish) https://www.youtube.com/watch?v=v4rlc6c9ygQ&t=20s 

 

4. To enable the Inter-Institutional Environmental Committee for the Management of 

the Bay of Cartagena to implement future policies based on solid science. 

This milestone was achieved through a series of training and dissemination activities 
implemented by the project to transfer the knowledge generated by research findings to 
the participants of the Committee. This knowledge transfer can be demonstrated through 
the implementation of the project’s capacity building program itself, bilateral training 
activities carried out with public institutions, and public presentations of research results. 

 Public dissemination of research results through technical presentations of 

findings: 

o https://youtube.com/playlist?list=PLgpXxzZDZ49j6V9qNY5aPshyIcqI5y
r0i 

 Collaboration agreements and capacity building activities with CARDIQUE and 

the National Agency for Environmental Licencing (Annexes 2.2, 2.3, 2.6) 

 Summary of BASIC Project community capacity building program on 

environmental governance for Cartagena Bay and Marine Zones (Annex 1.6) 

 Documentary video: 

o (English) https://www.youtube.com/watch?v=33atx1wRM5c&t=22s 

o (Spanish) https://www.youtube.com/watch?v=v4rlc6c9ygQ&t=20s 

  

https://www.youtube.com/watch?v=33atx1wRM5c&t=22s
https://www.youtube.com/watch?v=v4rlc6c9ygQ&t=20s
https://youtube.com/playlist?list=PLgpXxzZDZ49j6V9qNY5aPshyIcqI5yr0i
https://youtube.com/playlist?list=PLgpXxzZDZ49j6V9qNY5aPshyIcqI5yr0i
https://www.youtube.com/watch?v=33atx1wRM5c&t=22s
https://www.youtube.com/watch?v=v4rlc6c9ygQ&t=20s
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Synthesis of research results and development outcomes 
 

Synthesis of Research Results 

 

The projects research results are best summarized in the Executive Summary report 

(Annex 1.1) that was directed at local communities, decision-makers and stakeholders in 

Cartagena. These research results may be further synthesized for each research 

component as follows: 

 

Sea Level Rise 

 

Cartagena is subsiding at a higher rate compared to that of global climate-driven sea level 

rise. We investigate the relative sea level rise (RSLR) and the influence of vertical land 

movements in Cartagena through the integration of different datasets, including tide 

gauge records, GPS geodetic subsidence data, and Interferometric Synthetic Aperture 

Radar (InSAR) observations of vertical motions. Results reveal a long-term rate (> 60 

years) of RSLR of 5.98 ± 0.01 mm/yr. The last two decades exhibited an even greater 

rate of RSLR of 7.02 ± 0.06 mm/yr. GPS subsidence rates range between − 5.71 ± 2.18 

and − 2.85 ± 0.84 mm/yr. InSAR data for the 2014–2020 period show cumulative 

subsidence rates of up to 72.3 mm. We find that geologically induced vertical motions 

represent 41% of the observed changes in RSLR and that subsidence poses a major 

threat to Cartagena’s preservation. The geodetic subsidence rates found would imply a 

further additional RSLR of 83 mm by 2050 and 225 mm by 2100. The Colombian 

government should plan for the future and serve as an example to similar cities across 

the Caribbean. 

 

 

Coastal Hydrology 

 

Cartagena Bay’s water quality is impacted by inadequate levels of turbidity, coliforms and 

oxygen. The turbidity is due in large part to the Canal del Dique. Beach waters are aften 

not suitable for recreation due to the loads of coliforms that come from local sources of 

domestic wastewater, of which the primary risk is overflow of the sewage system in the 

rainy season. Low oxygen conditions in the bay impact the health of ecosystems and 

fisheries due to diverse sources of organic matter, including the Canal del Dique and local 

domestic and industrial wastewaters. Metals in the bay’s sediments are at concentrations 

of potential risk, including mercury which is highest in historical contamination beneath 

the bay, chromium likely discharged from a leather factory, and lead and cadmium which 

are drained from the Dique Canal. The creation of a real-time early warning system for 
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the bay’s hydrodynamics allows environmental authorities to observe forecasts of the 

bay’s currents and to calculate the trajectory of oil or chemicals in the case of a spill event. 

 

Socio-Economics 

 

Meta-analyses of economic valuations in peer-reviewed scientific literature studies allow 

for a valuation of ecosystem services of marine and coastal areas based on average 

global estimates (per hectare per year), for example, for service provision between $1 

and $922 USD (2018) and between $2.9 and $1165 USD (2018) for regulation. This 

information allows for the generation of valuation scenarios of annual losses due to 

degradation to guide the design of a governance and compensation system, and can thus 

inform the creation of the Cartagena Bay governance system, which could also include 

compensation scenarios in 1) values of ecosystem goods and services and 2) different 

levels of water pollution and fishing. Evaluations of public perception for a governance 

system showed that of 12,000 citizen observations, there is more support for conservation 

and restoration, but less support for environmental monitoring. Similarly, we find that there 

is more support for a possible environmental management of the Shared Bay if it were by 

the EPA or the ANLA and less support for the Mayor's Office, Governor's Office or 

CARDIQUE. The experiment also showed that it would be preferred to finance it with 

contributions from companies and less from collections from citizens or tourists. 

 

Public Health 

 

Coastal communities suffer from water-related diseases and poor infrastructure 

conditions such as the lack of aqueduct and sewer systems. The lack of water has made 

it even more difficult for these communities to prevent the transmission of Covid-19, as 

the water for washing hands is limited. Analyses of metal toxicity in human blood samples 

found that of 404 persons, 20% of the participants presented mercury levels above 10 

ug/L (medium risk) and 1.5% had levels above 50 ug/L (high risk). Drinking water in the 

households of rural communities has a high risk towards health, with a water quality risk 

index of 52.3%, along with high content of fecal coliforms and antibiotic-resistant E. coli 

and P. aeruginosa strains in all analyzed samples. 
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Development Outcomes 

 

A number of findings and recommendations have been submitted to policy makers at 

various political levels, based on the scientific evidence of the project, in support of the 

sustainable development of the coastal zone of Cartagena. These policy makers and 

political levels include: the strategic community council (community level), EPA-

Cartagena (municipal level), CARDIQUE (regional level), MADS (national level) and 

ANLA (national level). The results, findings and recommendations submitted to these 

entities have contributed to their abilities to develop new policies for: 1) mitigation of 

coastal water pollution, 2) planning for coastal flooding due to sea level rise, 3) public 

health awareness and 4) environmental governance. The following describes the 

scientific evidence and the emerging policy / regulatory measure. 

 

Strategic Community Council (community level): The strategic community council 

represents all of the coastal communities of Cartagena. The creation of this council was 

partly motivated by findings of the project which led to the recognition of public entities of 

the unresolved pollution issues and the development of the Inter-Sectoral Committee for 

the Environmental Management of Cartagena Bay, in which these coastal communities 

must be represented. These developments thus motivated the creation of the strategic 

community council in order to represent all of the communities in this public decision 

making forums. 

 

The community participants also benefitted from the project’s capacity building program 

which related all of the project findings to the program’s participants, as well as by 

educational campaigns for drinking water management, public health and the “Women 

and Water” initiative focused on leadership training for female heads of households. By 

focusing on leaders, women, teachers, fishermen and youth, these campaigns aimed at 

supporting environmental and social awareness among the communities. The project’s 

Executive Summary was distributed to participants in print as a part of the education 

campaign, while videos of technical presentations were published online, with the goal of 

establish common knowledge on pollution issues. As water practices are typically 

managed by women in the community households, these activities also served to support 

gender equality through knowledge strengthening and capacity building. 

 

Cartagena's Public Environmental Establishment (EPA): The project’s monitoring 

program of coastal water quality and research on sea level rise have been successful in 

informing the EPA of various pollution impacts evidenced in the coastal zone of the city 

and on new knowledge on the rates of sea level rise. These include the flooding domestic 

wastewaters that create a potential risk of microbiological contamination that can affect 

the sanitary quality of beaches (and thus impact tourism), and impacts of pollution by 
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heavy metals in the coastal zone. Sea level rise research identified the zones of greatest 

risk and the magnitude of future sea levels. These environmental authorities are limited 

by their technical level for scientific analysis and their ability to collect information on 

environmental quality, and so the contribution of the BASIC Project has been able to 

inform local environmental authorities about information relevant to the environment, 

public health and the potential impacts on the economy (e.g. flooding, tourism). Based on 

this interaction, EPA has decided to incorporate the new knowledge on sea level rise in 

their local planning policy for climate change. 

 

CARDIQUE (regional level): Similar to the interaction with EPA-Cartagena, the BASIC 

project research has been able to inform the departmental environmental authority 

(Regional Autonomous Corporation of the Canal del Dique) about pollution problems in 

the coastal zone of Cartagena and the potential sources of pollution. The scientific 

evidence collected through BASIC's monitoring program has enabled this environmental 

authority to respond to a number of public concerns about environmental quality and risk 

to the population. A specific finding of much interest to public health has been the sources 

of metal contaminants, found to come from a leather factory (chromium), historic pollution 

below the bay (mercury) and the Dique Canal (lead, cadmium).  Furthermore, the project 

has created an innovative early warning system for the bay which the authorities can now 

use to forecast the dispersion of oil or chemicals in the event of a spill. 

 

Ministry of Environment and Sustainable Development (MADS, national level): 

Similar to the interaction with EPA and CARDIQUE, the contribution of scientific evidence 

of the project was used to inform the Ministry about the pollution problem in the coastal 

area of Cartagena. As the author of the national resolution for the creation of the Inter-

Sectoral Committee for the Environmental Management of Cartagena Bay, MADS leads 

this committee, and so the knowledge-transfer to MADS represents an important step to 

ensuring that the project findings be recognized in policy at the national or local level 

pertaining to the bay. Furthermore, while the regulatory authority on these issues is the 

EPA and CARDIQUE, the Ministry is part of its board of directors and coordinates 

regulations for environmental monitoring at the national level. MADS is also in the ongoing 

process of developing policies for water quality and sediment standards in the 

environment and for maximum permissible levels of dumping into the sea. In this sense, 

the project has provided scientific evidence of the state of Cartagena Bay, which forms a 

contribution to the determination of water and sediment quality standards at the national 

level.  

 

National Agency for Environmental Licencing (ANLA, international level): The 

project has implemented a series of virtual training activities in order to transfer all the 

project findings to the ANLA. The training included 6 work tables of 2 hours’ duration 
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each, on all the components of the project. The ANLA has used this information as input 

in its report "Regional Analysis of the Bay of Cartagena and Canal del Dique", published 

in 2021 (https://storymaps.arcgis.com/stories/72e320d5fc5941689a856d916bcf2c48). 

This collaboration presents the opportunity for the ANLA, as the licensing authority for 

dredging activities, to use the results of sediments and metals for policy decision-making 

on the management of dredging activities. 

 

  

https://storymaps.arcgis.com/stories/72e320d5fc5941689a856d916bcf2c48
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Methodology 
 

Sea Level Rise 

 

This research component’s method on relative sea level rise and the influence of vertical 

land movements in Cartagena was implemented through the integration of different 

datasets. These included the analysis of long-term trends from tide gauge records in the 

bay. It also included measurements of geodetic subsidence from high-precision GPS 

stations distributed around the bay that calculate the vertical geological movement. 

Finally, these data were compared with Interferometric Synthetic Aperture Radar (InSAR) 

observations of vertical motions. These methods allowed for an integral analysis of sea 

level raise and how it relates to global climate change and to local subsidence. 

 

Coastal Hydrology 

 

The collection of water and sediment quality data over the course of the project and 

subsequent data analyses allowed for the identification of pollution impacts and their 

sources. By taking samples in the industrial zone of the bay, results allow for a more 

specific identification of certain contaminants, such as chromium from a leather factory, 

and high levels of organic matter through the industrial zone. A risk analysis of sources 

of domestic wastewater affecting local beaches also allowed for the identification of the 

sources of greatest risk, including overflows from the local wastewater sewage system. 

The hydrodynamic model MOHID was calibrated for the bay and then configured in an 

operational format in order to incorporate forecasts from regional and global models, and 

generate forecasts of local hydrodynamics. A coupled Lagrangean model was used to 

simulate the dispersion of oil spills. By making the daily forecast results of these models 

available on an online platform, local environmental authorities are provided with data in 

real time and the ability to calculate the dispersion of a spill event. 

 

Socioeconomics / Environmental Governance 

 

A meta-analyses of economic valuations was carried out base on peer-reviewed scientific 

literature studies, which allow for a valuation of ecosystem services of marine and coastal 

areas based on average global estimates (per hectare per year). Valuation scenarios of 

annual losses due to degradation were generated based on this information, to guide the 

design of a governance and compensation system. Compensation scenarios were 

proposed based on the values of ecosystem goods and services and different levels of 

water pollution and fishing. Evaluations of public perception for a governance system 

were carried out through a virtual survey completed by 12,000 citizens. This information 

generated findings of public perception regarding environmental governance, such as 
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which types of activities should be included, which institutions should lead, and where the 

funding should come from. 

 

Public Health 

 

This research component included visits to households in the communities for health 

evaluations, covid-19 analyses, drinking water analyses and mercury toxicity tests. A 

training initiative aimed at female heads of households “Women and Water” was 

implemented in the communities with a focus on domestic water practices and leadership 

in order to empower them. Several visits to educational institutions of the communities 

were also made in order to provide a proposal aimed at high school students, promoting 

education on water-borne diseases. These talks were eventually given in the communities 

focussing on vector-borne diseases.  

 

Community Capacity Building 

 

The project's main training activity has been the BASIC Diploma training program 

designed to teach vulnerable communities in the coastal zone, together with institutional 

representatives from the city's public and private sectors, in order to i) prepare the 

community representatives for their participation in the Inter-Sectoral Committee for the 

Management of the Bay of Cartagena, and ii) create a forum for discussion on governance 

with all the stakeholders of the bay. Participants included 41 representatives of the 8 

coastal communities of Cartagena participated in this program, including leaders, 

teachers, fishermen and youth, with a majority represented by women. This program 

encompassed finding from all of the project’s research components. 
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Project outputs 
 

The project has generated several knowledge products, information, publications, and 

training products (Annex 3.1). One of the most significant products of the project was the 

online interface for the early warning system for Cartagena Bay, which is already 

published online (Annex 1.3). The multiple technical reports and article manuscripts from 

the project's research components attached represent valuable products, both for 

Cartagena's stakeholders and for the academic forum. The completion of the BASIC 

Diploma community training program has been an important achievement for the project, 

despite the limitations of the pandemic, through which new knowledge was established 

with the people of the coastal communities. A compilation of the Diploma's pedagogical 

material together with the other main findings of the project's research has been disclosed 

to stakeholders and the general public through an Executive Summary report of the 

project (Annex 1.1). 

Among the manuscripts and publications, the project has generated 6 articles already 

published in international journals, one article already submitted for publication, and 

another 4 draft manuscripts that are in the last steps to be submitted for publication. An 

EAFIT article on changes in relative sea level has been published in the journal Nature 

Scientific Reports (Annex 1.5). Five articles on marine water quality research and 

hydrodynamic modeling were published during the project period (see Annex 3.1). A 

UniCartagena article on drinking water has been submitted and evaluated by the 

American Journal of Tropical Medicine and Hygiene (Annex 1.9) and is currently in the 

process of final adjustments for publication. Four other draft articles are in their final steps 

and will be submitted to journals soon: an article on the economic valuation of UniAndes 

(Annex 1.9), an article on international standards for beach water quality control, an article 

on the baseline of water quality in Castillogrande beach and its sources of contamination, 

and a multi-parametric inter-annual analysis of the flows from the Canal del Dique to 

Cartagena Bay. Dissemination through academic conferences has been an active part of 

the project’s dissemination strategy. The project has a wide presence in academic 

conferences with 12 oral presentations made as part of the project (see Annex 3.1).  

Additionally, the project has made a significant effort in directly disseminating information 

to stakeholders in Cartagena. In addition to the community capacity building program, 

which presented the opportunity to disseminate information to stakeholders from each 

sector of Cartagena, a series of virtual meetings were held bilaterally with local and 

national institutions in order to ensure the transfer of results to stakeholders. These 

entities include at the local level CARDIQUE, EPA-Cartagena, and representatives of the 

private sector that participate in the Interinstitutional Environmental Committee of 

Cartagena Bay. At the national level, similar meetings were held with the Ministry 

(MADS), the Attorney General's Office, and the ANLA. With the ANLA, a series of 6 
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working groups of 2 hours each will be held for this transfer of knowledge at the request 

of this institution (see Annex 2.6). 

The project has generated a lot of interest with the press, resulting in the publication of 

37 press releases during the course of the project (see Annex 3.1). The project has also 

maintained an updated website with all of the products available. The project has also 

made a significant effort to share information through informative outreach videos, in 

Spanish and English, and has generated 14 videos related to project activities and results. 

These new videos are posted on the BASIC project's YouTube page and include a 

documentary about the capacity building program, a video about the health component, 

a video about the Mujeres al Agua initiative, and several other videos of project technical 

presentations.  

www.basic-cartagena.org 

https://www.youtube.com/channel/UCWXnckSrwRMkFrq_mAVbc3A 

  

http://www.basic-cartagena.org/
https://www.youtube.com/channel/UCWXnckSrwRMkFrq_mAVbc3A
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Problems and challenges 
 

The principal challenge faced by the project was undoubtedly the appearance of the SAR-

Cov2 (COVID-19) pandemic in 2020, which impacted the development of all project 

components. The restrictions on movement and grouping of people inhibited several 

project activities. These pandemic mitigation actions restrict the carrying out of trips and 

events, which represent the main activities in the project. Likewise, some administrative 

processes, such as purchases and shipments, were temporarily limited by the closure of 

the universities. The restriction of these essential activities generated the risk of not being 

able to complete the technical activities within the original term of the project. 

 

Among the restricted technical activities, there were three kinds of limitations. First, the 

activities that definitely could not be done without the end, or loosening, of the pandemic 

restrictions. There were other activities that were restricted, but for which adaptations 

were proposed to allow their progress. On the other hand, there were some activities that 

could theoretically be possible to carry out remotely, but depend on entities external to 

the project and that may not have the capacity, availability or willingness to participate 

remotely during these times. In the end, through adaptations, perseverance and a project 

extension period, nearly all of the originally planned project activities were successfully 

completed. 

Administrative reflections and recommendations 
 

At this time, we have no administrative recommendations to make to IDRC. From a project 

management perspective, we feel that the process of project execution was quite smooth. 

The scope, duration and budget of the project worked quite well, given the extension 

period in light of the pandemic, and so we see no reason to recommend future 

adjustments in this regard.  

 

Regarding lessons learned, perhaps the most valuable lesson from a research 

perspective is the great utility of multidisciplinary collaboration. The project team 

consisted of researchers from very different fields (hydrology, biology, engineering, 

economists, medicine, governance) which occasionally led to differing views on how 

research should be carried out or how findings should be treated and presented. 

However, the entire group agreed that the overall effect of these differing views was 

constructive. By observing research from a different point of view, new ideas and 

strategies often became apparent and researchers had the opportunity to learn from the 

strengths of other fields of expertise. 
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