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Estimation of beech tree transpiration in relation to their social
status in forest stand
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1Technical University, Forestry Faculty, Department of Natural Environment, Zvolen, Slovak Republic
2Geophysical Institute of the Slovak Academy of Sciences, Bratislava, Slovak Republic
3Forest Research Institute, Zvolen, Slovak Republic

ABSTRACT: The results of sap flow continuous measurements by a tree-trunk heat balance method (THB) on beech model
trees are analysed in this paper. Experimental research works were carried out in a mature mixed fir-spruce-beech stand in
the research area ?�@	�	�– Hukavský ��AB�(ϕ= 48o39´, λ = 19o29´, H = 850 m a.s.l.) in UNESCO Biosphere Reserve on two
co-dominant and one sub-dominant beech trees. A mathematical model of daily transpiration dynamics was proposed for
a quantitative analysis of the daily course of sap flow intensity. The model works on a one-tree level and enables to consider
the influence of the tree social position in the stand on the sap flow intensity of model beech trees and to express the
dependence of sap flow intensity on the tree height and crown projection.

Keywords: Fagus sylvatica (L.); heat balance method; mathematical model SVAT; micrometeorological conditions; dendro-
metric parameters of trees
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Fig. 2. Frequency distribution of breast height diameters and heights of beech trees in the stand

Table 1. Mensuration variables of representative trees
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Table 2. Daily sap flow rates and average daily air temperatures (Ta), global radiation (GR), vapour pressure deficit (dE), wind
velocity (V), potential evapotranspiration (PET) and precipitation (R) during warm summer anticyclonic weather in the first decade
of June and subsequent change to west zonal advection with precipitation in the second decade of June 1996
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Table 3.  Statistical characteristics of model verification for a co-dominant sample tree
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Table 4. Statistical characteristics of model verification for a subdominant sample tree
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