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Multi-scale Climate Analysis of a Costa Rican Cloud Forest 

Figure 3. Study site, Texas A&M Soltis 

Center and GSOD weather stations. 

Soltis Center Climographs 

Spatial Variability of Rain Properties 

Isotopic Content 

Water Source δ18 O δ2 H 

groundwater -7.04 -33.25 

streamflow -7.16 -34.26 

precipitation -7.76 -64.88 

throughfall -12.17 -79.02 

fog -12.4 -81.9 

Figure 7. Preliminary 

isotopic content of water 

samples 

Table 1 and 2 show the average values obtained for all the stations sampling 

during June - July 2011. The total rain values (mm) represent the average of 

the rain amount for each individual event recorded. 

Figure 5. Average daily 

total amounts of rain at 

each open station. 

Introduction 

• The effects of warming and drying on the tropical forests of Costa 

Rica are poorly quantified.   

• -Measurements at Texas A&M Soltis Center in Costa Rica are used 

to 
 >compare with nearest stations to determine feasibility for long-term  

climate studies 

 >study variability in precipitation with elevation 

 >determine if trees provide a viable proxy for reconstruction of past  

climate. 

 

Isotope Dendroclimatology 

Figures 1a-c. Climographs 

showing the relationships between 

temperature, precipitation, and 

relative humidity recorded at the 

Soltis Center from July 2010 – June 

2011.  

Figures 4a-c. (a) GSOD temperature and (b) RH 

data from 1976-2011. (c) Precipitation data from 

GPCP, GPCC, and TRMM from 1998 – 2006 over 

a 2.5° square grid centered at the Soltis Center 

location. 

Figures 2a-b. Comparison of (a) temperature and (b) RH between Soltis  

Center weather tower, Juan Santamaria Intl, and Tobias Bolanos Intl 

stations from July 2010 – June 2011. 

Figure 6.  Histograms showing the frequency of different 

rain amounts (a), event duration (b) and event intensity (c).   

We found evidence that:  

• There was a slight temperature increase over the past 30 years.  

• Relative humidity and precipitation were inconclusive.  

• There was a slight increase in duration of precipitation, intensity, and 

amount correlated with elevation. 

• Differences were not statistically significant with a 95% confidence 

interval. 

• Isotopic values for source waters matched predicted values in the 

literature for orographic processes. 

• The varying sources of water show between 5 and 10 ‰ difference 

between samples. 

Table 2. Average rain values at canopy sites 

Elevation 
Total rain 

(mm) 
Duration 

(min) 
Intensity 

(mm/min) 

June (18-30) 

Mid (455 m) 11.599 73.333 0.133 

High (520 m) 20.620 87.727 0.201 

July(1-19) 

Mid (455 m) 9.827 80.556 0.103 

High (520 m) 12.878 90.333 0.130 

Mean Values 

Mid (455 m) 10.713 76.944 0.118 

High (520 m) 16.749 89.030 0.166 

Table 1. Average rain values at open sites 

Elevation 
Total rain 

(mm) Duration (min) 
Intensity 

(mm/min) 
June(18-30) 

Low (406 m) 9.271 70.714 0.119 
Mid (475 m) 14.700 71.875 0.157 
High (510 m) 15.712 76.429 0.167 

July(1-19) 
Low (406 m) 10.140 83.333 0.115 
Mid (475 m) 8.935 70.556 0.109 
High (510 m) 10.514 83.947 0.109 

Mean Values 
Low (406 m) 9.889 81.413 0.116 

Mid (475) 10.447 70.902 0.122 
High (510 m) 11.914 81.923 0.124 

Soltis Weather Tower Comparisons 

Dataset Comparisons 

Seasonality is evident with wet   

and dry periods. Temperature & precipitation show inverse relationships 

while RH & precipitation are directly related. 

Temperature values are comparable to the GSOD data and can be 

extrapolated. No strong RH correlation is evident. 

GSOD data supports a slight temperature 

increase. No strong RH trend was found 

and the precipitation datasets failed to 

agree. 

Conclusion 

• Collected water samples of 

precipitation, throughfall, 

groundwater, streamflow, and fog 

• 40 individual Carapa guianensis 

and Stryphnodendron 

microstachyum trees cored from 

between 400 to 750 m elevation. 

• Water samples were tested at the 

SIGF lab for oxygen and deuterium 

stable isotopes 

• Alpha cellulose will be isolated 

from the wood specimens for 

analysis of δ 13C in addition to for δ 
18O and δ D isotopes. 

Isotope results will be correlated with 

tree cellulose signatures to determine 

if area trees provide a viable proxy 

for the reconstruction of past 

hydrological partitioning and climate. 

Increase in daily total 

rain amounts is 

observed with elevation 

increase.   

Station Comparisons 

Data 
• Location -10.38 N, 84.61 W 

• 12m weather tower (June 2010-present) and 4 portable weather stations  

(June-July 2011) 

 3 elevations , Temperature , Precipitation, Relative humidity (RH) 

• Other datasets 

• Global Summary of the Day (GSOD) - 1976-2011 Temperature & RH 

•  Global Precipitation Climatology Project (GPCP) - 1998-2006 Precipitation 

• Global Precipitation Climatology Centre (GPCC) - 1998-2006 Precipitation 

• Tropical Rainfall Measuring Mission (TRMM 3B42) - 1998-2006 

 Precipitation 

•  Rhodes et al (2006) & Scholl et al (2011) - Isotope database 
No statistically significant difference is found between the mean 

values. 


