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Abstract: Water is one of the important factors limiting the restoration of ecosystems in arid and semi-arid
regions. Quantifying soil evaporation and its change trend over a long time scale is of great significance for
improving water use efficiency. Based on the measured data of the Qidaoqgiao Populus euphratica forest
reserve in Ejin Oasis in the lower reaches of the Heihe River, we analyzed the variation trend of soil evapora-
tion and evapotranspiration, and their correlation with the environmental factors, and simulated soil evapora-
tion using the formula of the Shuttleworth-Wallace model and improved dual-source model. The accuracy and
parameter sensitivity of each model were compared and analyzed, and the main conclusions were as follows.
(1) The diurnal variation of soil evaporation and evapotranspiration increased firstly, and then decreased in
each month and the whole experiment period, respectively. (2) The ratio of soil evaporation to evapotranspi-
ration in the P. euphratica ecosystem varied from 30.2% to 72.2%. (3) Net radiation has the most signifi-

cant effect on soil evaporation. (4) In the improved dual-source model, the calculation formula of soil evapo-
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ration does not need consider the calculation process of the complex resistance parameters, and has higher

simulation accuracy than the traditional dual-source SW model. In this study, a dual-source optimal model for

soil evaporation simulation in the forest ecosystems in arid areas is proposed, which can provide a new idea

and method for soil evaporation simulation.
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