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Country Costa Rica 
Short description A combination of systemic interviews, local knowledge and climate 

services was used to identify extreme weather events that affected an 
aquifer and 15 aqueducts, their infrastructure, and their operating 
personnel in the past, including sea water intrusion in two of their main 
water wells. With the application of the PIEVC Protocol climate risk 
assessment, the local leaders identified the most vulnerable elements of 
the aqueducts in their communities. Regarding the results, the 
adaptation measures were identified and prioritized according with the 
climate risk assessment. Some of them were developed using the 
available budget for the project and according to each aqueduct needs, 
providing an improvement for the communities in their potable water 
supply. The rest of the measures that could not be implemented 
(because of budget limitations) were used for the communities to plan 
and prioritize their future investments. 

Keywords 
Thematic area • Social issues 

• Political and other community activities 
• Water resources 

Characteristics of the 
reference area 

• Coastal 

Type of statistical 
product or activity 

• Data analysis 
• Providing data for risk assessments 
• Modelling impact 
• Scenarios assessment 

Adaptation approaches  • “Grey” adaptation – technological and engineering solutions  
• “Soft” adaptation – policy, legal, social, management and 

financial measures  
Concepts 
covered/measured  

• Exposure to hazard  
• Vulnerability  
• Adaptation measures 
• Impacts  

Hazard type covered  • Thunderstorms 
• Coastal flood 
• Sea water intrusion 
• Drought 
• Wind 
• Sea-level rise 
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Description of the activity 
Outputs 

• Capacity development between community leaders 

 
 

• A detailed report for each one of the 15 climate risk assessments applied in the aqueduct 
management associations, including matrices, risk score and heatmaps. 

 

 
 

• Matrices with climate change adaptation measures for making-decision processes and 
prioritization. 
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• Electromechanical diagnosis, detailed reports, and user manuals for every aqueduct 

management association. 

 
• Implementation of adaptation measures, according with climate risk assessments and 

adaptation profiles. 

 
 



CES Steering Group on Climate Change-Related Statistics 
CASE STUDIES ON MEASURING CLIMATE CHANGE ADAPTATION – Costa Rica 

4 
 

• Installation of three full equipped meteorological stations for monitoring climate 
parameters and generate climate data in the aquifer zone 
 

 
 

• Creation of maps, including risk flooding areas, historical wildfire areas, basin limits (to 
work on reforestation) and aqueducts coverage. 

 

 
 

 
 

Relevance in the context of climate change adaptation in Costa Rica 
The coastal region of Guanacaste is one of the most significant areas in terms of tourism in the country. 
Because of that, the region has been under a constant development of houses, buildings, hotels, 
tourist complexes, and other kinds of infrastructure in the last 15 years. The problem is that this 
development has been done without considering neither the sustainability of the system nor urban 
planning, including water supply. In addition, climate change has affected the communities of that 
region during extreme climate events. So, the communities need to be adapted to climate change and, 
at the same time, to work in service sustainability. 
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Some of the activities with the communities: 
• Awareness between community leaders about climate change and its impacts. 

 
• Awareness of climate risks in terms of infrastructure. 
• Implementation of some adaptation measures according to the matrix proposal. 
• Awareness of electromechanical failures that needed immediate attention. 
• Improvement on water supply services for the communities. 

 
Conclusions 
Some of the most important conclusions: 

• Drought is the climate parameter that may cause the greatest impact on the aqueducts. 
• The decline of the water level in extraction wells affects storage tanks and pumping systems. 
• The installation of the three met stations will allow to create a climate data base to be used 

in climate services development for decision makers. 
• Some of the aqueduct infrastructure presented problems regarding installation or 

inadequate use from technical requirements point of view. 
• There is no record of the water balance in the aqueducts. 
• A structured operation and maintenance plan should be created in every aqueduct. 
• There is no planning neither on service growth nor investment. 
• The administration does not keep records of extreme hydrometeorological events that have 

impacted the aqueducts. 
• Leadership was trained and capacities were developed on climate change among them. 

 
Plan for the way forward 

• Aqueduct management focused on climate risks. 
• Set up a water balance system for each aqueduct. 
• Monitoring of climate parameters and estimated impacts. 
• Verification of the climate assumptions within the next five years. 
• Development of a tropicalized protocol for Costa Rica. 

Stakeholders 
• National Meteorological Institute (IMN by its acronym in Spanish). 
• Costa Rican Institute of Aqueducts and Sewers (AyA by its acronym in Spanish). 
• 14 Managing Association of Sanitary Aqueduct and Sewer Systems (ASADAS by its acronym 

in Spanish). 
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Example of the statistical output  
Climate risk assessment in percentages to compare actual with future risk types 
 
 

 

Risk thresholds (R) 

 
 
 
 
 
 
 
 
 
 
Indicator detail at the end of the project 

Indicator Approved 
goal 

Achieved 
goal 

Compliance 
percentage 

Direct male beneficiaries 38 51 134% 
Direct female beneficiaries 36 48 133% 
Indirect male beneficiaries 9200 22126 241% 
Indirect female beneficiaries 8500 20444 241% 
Technical female beneficiaries 6 4 67% 
Technical male beneficiaries 6 12 200% 
Operation and maintenance manuals developed 16 11 69% 
Improved physical infrastructure 14 10 71% 
Strengthened physical infrastructure 14 10 71% 
Organizations supporting the project 5 7 140% 
ASADAS implementing adaptation measures 14 10 71% 
ASADAS implementing vulnerability scanning 14 11 79% 
Water users benefited 17700 42570 241% 
Communities with infrastructure and access to improved water 
resources 14 10 71% 

Trained communities on climate change} 14 14 100% 
Stakeholders 2 2 100% 
Trained technicians or decision makers 28 35 125% 
Installed weather stations 3 3 100% 

More details 
Data sources used IMN climate data; Desinventar (Disaster Effects Inventory System) 
Frequency One time activity but may have future monitoring 
Coverage 
(national/subnational) 

Subnational 

Links with the results 
and more information 

https://fundecooperacion.org/ 
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 Low – No action is required. 
 Medium – Keep for later analysis. Some action may be required. 
 High – Requires immediate action. 
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