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INTRODUCTION 

Evapotranspiration (E) is one of the essential processes contributing to the solar energy 
dissipation in ecosystems. Wetlands as habitats sufficiently supplied with water possess a 
great capacity for high latent heat (LE) fluxes. Evaporative fraction (EF) is one of the 
possible means of expressing the relative amount of energy bound into the latent heat (LE) 
from energy available on the land surface. Experimental studies (Lhomme et Elguero 1999, 
Suleiman et Crago 2004, Gentine et al. 2007) showed EF nearly constant during daytime 
under fair weather conditions (Gentine et al. 2007). The diurnal course of EF is influenced by 
many abiotic and biotic factors, in particular by soil moisture, temperature and humidity 
gradient in adjacent air and plant cover properties; for more details see Lhomme et Elguero 
(1999), Gentine et al. (2007). However, EF has only rarely (e.g. German et Sumner 2002) 
been studied in the wetlands.  

The aims of this study were 1) to evaluate some factors which can influence diurnal 
courses of EF and 2) to evaluate the daily mean values of EF in relation to the precipitation 
conditions. 
 
METHODS 

The study was conducted in the wetland habitat Mokré Louky („Wet Meadows“) near a 
small town of Třeboň, in Southern Bohemia. The sedge grass marsh is dominated by Carex 
acuta L. in the wetter parts, where the water table is higher than the soil surface for most of 
the year, and by Phalaris arundinacea L. in the dryer parts. The water level is controlled by a 
system of ditches, which interconnect the man-made lakes (fishponds) in the whole region, 
which means that the groundwater level is not directly influenced by precipitation. In some 
years, spring or summer floods occur as a consequence of snow melting or summer rains. 

The energy fluxes (W.m-2) were measured in 30 min intervals from May to November 
2005. Total net radiation (Rn) was measured using Net Radiometer CNR 1 (Kipp&Zonen). 
Evapotranspiration (latent heat flux, LE) was measured by eddy covariance method (Open 
Path system, In Situ Flux AB, Ockelbo, Sweden). The soil heat flux (G) was computed using 
Cejtin´s equation (Cejtin 1956, cited in Novák 1995). The micrometeorological data were 
recorded by automatic meteorological station. The evaporative fraction was computed as the 
ratio of latent heat to the available energy (EF = LE/(Rn-G)). 
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RESULTS AND DISCUSSION 

In agreement with results quoted in literature (Lhome et Elguero 1999, Gentine et al. 
2007) the correlation analyses of environmental factors to daily means of EF showed low 
values of correlation coefficients for wind speed (U) and ground heat flux (G). Contrary to 
results published in literature our measurements showed low values of correlation 
coefficients also for other factors, participating in driving LE (data not shown). Great 
variability of daily mean values of EF was recorded throughout the growing season. The 
daily mean values of EF ranged from 0.22 to 0.85, with the mean value of EF for the whole 
measuring period (1th May to 31th October) being 0.52. The variability of EF corelated only 
weakly with the fluctuation of groundwater level (r = 0.35, R2 = 0.12). Evaluating the 
influence of precipitation on EF (Fig. 1) showed that one to three successive days of 
precipitation enhanced the EF of Carex acuta L. When the rain lasted longer the EF stagnated 
and later began to decrease, most probably because the water vapour pressure and 
temperature gradient were small. During the days following precipitation the EF grew 
constantly up to the 8th day after the last day of precipitation, when it suddenly dropped. 
Although this rapid decrease of EF is based only on few data we suggest this being the 
consequence of an onset of water stress. We suggest the EF of the measured sedge grass 
marsh is highly influenced by the physiognomy of Carex acuta L., which is the prevailing 
species at the measuring site. It grows in compact ridges thus being spatially isolated from the 
fluctuating underground water. The ridges are covered by dry dead organic matter. Wetting 
of the ridges by precipitation enhances the transpiration rate of the sedge plants. 

 

 
Fig. 1.  Mean daily values of EF (computed from daily median of values, where Rn > 0) during 
the period with occurring precipitation (A, ●), and with no precipitation (B, ○). X axis: 
successive days with (A) and without (B) precipitation. ▲ marks the number of cases of 
incidence. 
 
CONCLUSIONS 

The EF of a sedge grass marsh dominated by Carex acuta L. is not directly influenced by 
the underground water level, most possibly due to the ridge growth form of this sedge 
species. It is, however, enhanced by precipitation. The correlation analyses of studied abiotic 
and biotic factors influencing evapotranspiration to EF showed that the relations in this 
specific wetland habitat are complex and need more attention. We think that studying energy 
fluxes in the wetlands is very valuable from the point of view of managing the cultural 
landscape in the time of  ongoing discussions about forthcoming climate change. 
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