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 Costa Rica is reliant on hydroelectricity to supply the majority of its power.  
This makes the country sensitive to precipitation variability as precipitation is 
related to streamflow, which in turn affects hydroelectric potential.  For this 
reason, reliable precipitation data is important because it can be used to predict 
future streamflow and power generation. However, observational precipitation 
data in Costa Rica is limited and can be difficult to obtain.  Reanalysis data can 
be a useful way of estimating precipitation.  Reanalysis (retrospective analysis) 
combines observations and models to provide a worldwide grid of precipitation 
data (Bosilovich et al. 2008).  It interpolates values where there are few 
observations.  However, due to model physics and uncertainties, the data may 
not be as accurate as observational data.  This study compared reanalysis 
datasets to determine which most accurately represented climatic conditions in 
Costa Rica.  Based on this comparison, a classification of local and regional 
climatic conditions was produced to determine which conditions produce 
precipitation in the country.   

INTRODUCTION	

ANALYSIS	

Fig 4. Synoptic Types produced by the Synoptic Typer Tool for June 17-July 18 2012. 

  CONCLUSIONS	

  

Fig 6. Graph of daily precipitation totals for June 17-July 18 2012.  Most high 
precipitation values were associated with Synoptic Type 1 
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Fig 5. Synoptic Types produced by the Synoptic Typer Tool for the years 1982-2012 

DATA  AND  METHODS	
Observational data in Costa Rica is available from three weather stations: 
Puntarenas, San José Airport, and Limon.  This data includes monthly 
temperature and precipitation observations from 1941 to present These values 
were compared to the corresponding monthly values from three different 
reanalysis datasets: the Modern-Era Retrospective Analysis for Research and 
Applications (MERRA) reanalysis, the National Centers for Environmental 
Prediction-National Center for Atmospheric Research (NCEP/NCAR) 
reanalysis, and the European Centre for Medium-Range Weather Forecasts 
(ERA-40) reanalysis. 

Fig 1. Taylor diagram comparing 
station and reanalysis 
precipitation and temperature 
data for the Puntarenas study 
area.  A Kendall’s tau correlation 
and the root-mean-square 
difference were used to compare 
station data to each reanalysis 
dataset. 
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Fig 2. Time series comparing 
Puntarenas station precipitation data 
and NCEP/NCAR Reanalysis 
precipitation data. 	
	

Fig 3. Time series comparing 
Puntarenas station temperature data 
and NCEP/NCAR Reanalysis 
temperature data. 	
	

Fig 7. a) Frequency of Synoptic types. b) Average precipitation per synoptic type.  c) 
Time series of frequency of Synoptic type 1 in June (1982-2012). d) Time series of 
Synoptic type 1 in July (1982-2012). 

a. b. 

c. 

Synoptic types 1 and 9 were the types associated with the highest amounts of 
precipitation from June 17-July 18 2012.  Synoptic type 1 was also the type occurring 
most frequently during this time period.  It occurred 46.67 percent of the time in the 
month of June, which was slightly lower than the mean of 49.03.  However, it 
occurred  76.39 in July, which was above the mean.  Synoptic type 1 increased in 
frequency over time as did precipitation.  Further analysis will determine whether this 
increase was significant. 
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