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ABSTRACT: Daily courses of the actual transpiration of a forest stand were determined by an experimentally verified
mathematical Soil – Vegetation – Atmosphere Transfer model. The results refer to the Norway spruce (Picea abies [L.]
Karst.) monoculture situated in the highest locations of the Beskids Mts. Drought-free transpiration was estimated as a model
simulation run for nonlimiting soil moisture exceeding the level of decreased availability of water. Drought-induced reduction
in transpiration was quantified as a difference between actual transpiration and simulated transpiration for moist soil. The
results led to conclusions that dry soil causes a significant reduction in actual evapotranspiration and its components in
comparison with moist soil. Simultaneously, the effect of soil desiccation was compensated by extremely high evaporative
demands of the atmosphere, so that the daily totals of evapotranspiration and its components remained sufficiently high.
The high values of global radiation and saturation deficit in the air favourably influenced the water regime of the analysed
forest stand in the dry period.

Keywords: evapotranspiration; transpiration; evaporation; soil drought; saturation deficit; Norway spruce
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Fig. 1. Daily maxima of glo-
bal radiation (Q

max
), water

saturation deficit (D
max

) and
air temperature (T)
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Fig. 2. The soil moisture in the layer 0–43 cm and daily totals of
precipitation
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Fig. 3. The statistical rela-
tionship between soil mois-
ture and transpiration
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Fig. 5. The drought-induced reduction in evapotranspiration and its components
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