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Abstract—The sensitivity of transpiration, E, characteristics to areal variations of soil properties is analyzed. The study is performed by a deterministic model and a statistical-deterministic model. The core of the models is based on the Penman-Monteith concept. The transpiration characteristics are investigated in terms of analyzing the change of E versus soil moisture content, (, relative frequency distribution of E((), and the algorithms for relating E obtained for a homogeneous and an inhomogeneous areal distribution of (. The heterogeneity of soil characteristics is considered in terms of soil texture, areal variation of (, and areal variation of soil hydraulic parameters (field capacity and wilting point soil moisture contents). In the study sand and clay are used as soil textures. The soil hydraulic parameters are evaluated for both the North-American and Hungarian soils. In the simulations strong and weak atmospheric forcing conditions are used. 

According to the results, transpiration characteristics seem to be most sensitive to the areal variation of (. The E characteristics are sensitive to the changes of soil texture and areal variation of soil hydraulic parameters at about the same rate, though the characteristics of the sensitivity are different. The analysis is valid when there are no advective effects and mesoscale circulation patterns. The results obtained can be useful for estimating area-averaged transpiration.
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