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Many forms of Geodata

Many types of Analysis using Geodata

Simple Mapping, Spatial Regression Models, 

Geospatial Impact Evaluations

When to use Geodata?



The Geodata Decision Tree
https://www.deval.org/en/policy-
briefs.html







Identifying climate vulnerability hotspots in Costa Rica



Background

Climate change is an global issue addressed by SDG 13

Increasing number of development programs deal with 

climate change adaptation

Need to evaluate climate change adaptation programs 

Important to know which regions are particularly vulnerable

Most climate vulnerability indices at national level

Sub-national climate vulnerability indices for few countries

Goal to construct a sub-national climate vulnerability index 

using Costa Rica as example



Vulnerability = (Exposure + Sensitivity) - Adaptive capacity

Conceptual Framework



Data Sources

Component Layer Year Source

Exposure Heat months 1961-2013 CRU-TS (via IPUMS-Terra)

Drought months 1961-2013 CRU-TS (via IPUMS-Terra)

Flood risk - Vicinity to rivers 2014 ArcGIS Online

Flood risk - Coastal flooding 2000 SRTM 30 Meter Digital Elevation 

Model

Flood risk - Land cover class 2015 Landsat 8 (processed by East View 

Geospatial)

Flood risk - Flat slope 2000 SRTM 30 Meter Digital Elevation 

Model

Flood risk - Impermeability of soil 2015 Centro de Investigaciones 

Agronomicas - CIA

Sensitivity Asset index 2011 IPUMS international

Work in climate sensitive industry 2011 IPUMS international

Population density 2015 INEC

Tree cover 2015 Landsat 8 (processed by East View 

Geospatial)

Adaptive capacity Employment 2011 INEC

Literacy 2011 INEC

Remittances received 2011 INEC

Infant mortality 2011 INEC

Road density 2016 ArcGIS Online

Distance from health centers 2004 Ministerio de Salud de Costa Rica



Exposure

Count of months during observation period (2011-2013; 36 months) during which temperature was higher 
(>1SD) or precipitation was lower (<1SD) than average monthly temperature during the 30-years (1961-1990) 
climate normal baseline period. 



Work in climate

sensitive industry

(Fishing, Agriculture, 

Forestry)

Sensitivity



Road density

Adaptive capacity



Dimension 
sub-index

Weighting

𝑌𝑖𝑗 =
𝑋𝑖𝑗−min(𝑋𝑖𝑗)

max 𝑋𝑖𝑗 −min(𝑋𝑖𝑗)

Normalization

𝑤𝑖 =
𝑘

𝑣𝑎𝑟(𝑌𝑖)

ത𝑌𝑗 = 𝑤1𝑌1𝑗 + ⋯+ 𝑤𝑚𝑌𝑚𝑗

Computation of Index



Climate change
vulnerability index (CVI)



Portfolio Analysis: Are climate adaptation programs 

implemented in most vulnerable regions?

Case Selection: Target evaluation to most climate 

sensitive regions

Statistical Modeling: Stratify regression models 

based on climate vulnerability levels to see differences 

in treatment effects

How can CVI be used for evaluations?
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