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WETLANDS EFFECTS ON TEMPERATURE REGIME IN 
LANDSCAPE 

 
Jakub Brom1,2, Jan Procházka1, Jan Pokorný2,3 

 
Introduction 

 

In the context of global climate change wetlands are considered mostly as a negative agent 
because of 1. their emission of greenhouse gasses, mostly methane (e.g. van Bodegome et al. 
2004) and 2. their low albedo which is supposed to result in temperature increase in their 
surroundings (e.g. Schneider and Eugster, 2007). We consider the second point controversial 
as wetlands are able to cool themselves by evapotranspiration. 
 
In the presented study we focus on temperature regime of wetlands compared with several 
other biotopes. We deal with two questions: 1. How is temperature regime influenced by soil 
water content during vegetation season? 2. Does surface temperature of different biotopes 
differ during a sunny summer day according to their wetness and NDVI? 
 

Material and Methods 
 

Seven different habitats were chosen in the Třeboň basin (South part of the Czech Republic). 
The study was a part of National Research Project 2B06023. Basic characteristics of the 
habitats are given in Table 1. 
 
Tab.1  Description of studied biotopes. Mean values of temperature (T) and volumetric 
    content of water in soil (θ) were computed for the period from 1th May to 31th August 2008. 
 
Abbreviation θ (%) T (°C) Description 

W1 51.9 17.0 Fishpond´s litoral, dominant Carex gracilis 

W2 41.0 16.7 Herbaceous wetland, dominant Carex gracilis and nitrophilous flora 

F1 29.1 17.0 Field with barley. 29th July bare soil. 

F2 27.3 17.2 Field with clover 

M1 26.5 17.1 Mesic meadow 

P 21.2 17.0 Mesic pasture 

C 7.2 18.1 Concrete 

 

In each of the biotopes, the following parameters were monitored by meteorological stations: 
air temperature at 2m above the vegetation surface, air temperature at the vegetation surface, 
temperature at the soil surface and 0.1 m below the surface. Volumetric content of soil water  
___________________________________ 
 
1 University of South Bohemia, Laboratory of Applied Ecology, Studentská 787/13, 370 05 České Budějovice, 
Czech Republic, e-mail: jakub.brom@centrum.cz, prochaz@zf.jcu.cz  
2 ENKI, o.p.s., Dukelská 145, 379 01 Třeboň, Czech Republic, pokorny@esnet.cz 
3 Academy of Sciences of the Czech Republic, Institute of Systems Biology and Ecology, Dukelská 145, 379 01 
Třeboň , Czech Republic 



 

  10  

was measured at 0.1 m below the ground. Data were recorded at 10-minute intervals. We used 
daily means and daily amplitudes of temperature and daily means of soil water content for the 
analysis. 
 
Landsat 5TM data (29th July, 2008) were used for assessment of the surface temperature in 
relation to NDVI and Wetness Tasseled Cup index. Localities described in Table 1 together 
with two other localities- open water (fishpod Ruda; FP) and mesic meadow (M2) -were 
involved in analyses of surface temperature.  
 

Results and discussion 
 

Mean daily temperatures (Table 2) measured at four levels were negatively correlated with 
volumetric content of water in the soil. It means that the increasing amount of water in the soil 
reduced mean daily temperature and damped the temperature maxima. This effect was 
apparent mostly at the soil surface. We suppose that water acts both through 
evapotranspiration and through higher heat conductivity of the soil. 
 
Tab. 2  Correlation between water volumetric content in the soil and daily means and 
          maxima of daily temperature measured at four levels: 2 meters (T2), 0.3m (T03), 
          soil surface (T0) and 0.1m in soil (T-01) for the period of 1th May to 31th August 2008. 
 

  T2 T03 T0 T-01 

Daily mean N 814 814 732 692 

 r -0.20 -0.23 -0.56 -0.33 

 p *** *** *** *** 

Daily maxima N 814 814 732 692 

 r -0.12 -0.09 -0.60 -0.42 

 p *** * *** *** 

 

The analyses of remotely sensed data showed that wetlands had the lowest and the field and 
concrete had the highest surface temperature. The mean surface temperatures (°C) of the 
localities were arranged as follows: FP (17.21) < W1 (18.54) < W2 (19.69) < M1 (19.93) < P 
(20.40) < M2 (20.43) < F2 (20.50) < C (21.39) < F1 (27.04). 
 
Surface temperature closely depended on the NDVI and on the wetness index (multiple linear 
regression: r = 0.80, r2 = 0.64, F(2, 2928) = 2657.30), whereby NDVI played the prominent 
role. 
 
Contrary to the statement that the wetlands increase the temperature because they have low 
albedo (Schneider and Eugster, 2007), we conclude that mean daily temperatures and daily 
maxima of temperature are effectively damped with increasing water content in the soil.  
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