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To measure changes in ecosystem functioning and biodiversity as a 

consequence of climate change, meteorological and “biodiversity” data 

are required. These data are aggregated as standardized indices, 

relevant to assess ecosystems. However, as indicated in Fig. 3, multiple 

challenges arise while developing such indices.

Assessing the impacts of climate change

Costa Rica is part of the narrow terrestrial land bridge connecting 

North and South America (Fig 2). It has a tropical climate that is 

under the influence of the ITCZ (inter-tropical convergence), 

tropical depressions and the El Niño Southern Oscillation (ENSO). 

These drivers, together with a pronounced topography, result in 

large climatic gradients (east-west, north-south) on the relatively 

small (50K km2) Costa Rican territory.

5% of the world’s biodiversity is found in Costa Rica and 27.4% of 

the national territory protected by law. Furthermore, 12 out of 30 

Holdridge global Life Zones [1] are present here (Fig. 2). 

Costa Rica’s unique climatic and geomorphologic setting dictates 

diverse ecosystems, that are vulnerable to climate change. This 

ecosystem vulnerability was recognized by the Costa Rican 

government, who encourages research and mitigation efforts. 

Additionally, Costa Rica and Central America in general were 

recently declared a climate change hotspot [2][3].

Climate change in Costa Rica?

The University of Costa Rica is located in Costa Rica’s capital San José. Established 

in 1940, it is not only the oldest but also the largest and most prestigious public 

university of the country (21st among LAC universities, QS ranking). The number of 

students (graduate and undergraduate) amounts to roughly 39.000 per year.

The UCR strives to deliver top-quality research, teaching and outreach through 

national and international cooperation. (www.ucr.ac.cr)

University of Costa Rica (UCR)

Costa Rica’s natural wealth sustains countless species and ecosystems, some of which are residing in micro-climates that are extremely 

susceptible to climatic changes. However, a lack of high quality datasets and monitoring networks to assess and predict the spatio-

temporal extent of this human-induced variability and their impact in the biosphere exists. In Costa Rica, where ecotourism is the main 

driver for the local economy, the need arises to map the impacts of climate change on the local biodiversity.

We plan to implement downscaled and locally-adjusted annual and monthly C3S climatic data to a study area in northwestern Costa 

Rica (the Tempisque-Bebedero catchment, 5449km2 large) Ecosystem indices can be deduced, which together with predictions will be 

made available as a comprehensive information source for the general public and the Costa Rican government. Costa Rica will thereby 

serve as a C3S ambassador and interface between the global data and Central American users of tailored information.

Costa Rica case study

Fig. 1: UCR campus

Fig. 2: Overview maps Costa Rica. Climatic indices of precipitation, temperature and 

Holdridge life zones are given together with an elevation map and the location of 

National parks in Costa Rica.
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Error prone climatic data (eg. WORLDCLIM Mean Annual 
Precipitation in Fig. 1)

Downscaling of available data to locally adjusted indices 
relevant for ecosystem assessment 

Development of adaptation measures

Communication, reach and uptake of relevant data and 
information to decision makers

Fig. 3: Challenges when quantifying climate change through 

climatic and biodiversity indices. 
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