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Comparative Analysis of Temporal Scale Expansion
Methods for Evapotranspiration over Semi-arid Areas
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2. Research Center for Climate Change, MWR, Nanjing 210029, China)

Abstract: Evapotranspiration (ET) temporal scale expansion methods play an important role in ET remote sensing. This study aimed to
compare and assess the accuracy of seven temporal scale expansion methods. Based on the measured data of the observed flux site located
in the Walnut experimental basin in the southwestern United States, it analyzed the estimation effect of seven methods: evaluation of the
constant evaporative fraction method, the simplified evaporation fraction method, crop coefficient method, simplified crop coefficient
method, sinusoidal relation method, canopy resistance method and modified canopy resistance method. The results show that the 7 methods
are consistent in the overall trend, and the simulation precision of the revised crop coefficient method, simplified crop coefficient method
and the simplified evaporation fraction method (relative root mean square error is about 20 %) are much higher, which are suitable to
estimate the daily evapotranspiration in semi-arid areas. For the areas with similar climate, meteorological conditions, underlying surface
conditions, spatial scale data and with enough meteorological observation data, the temporal scale expansion method based on the improved
crop coefficient is recommended to extend the time scale from the hour to the day. For the similar areas without meteorological observation
data, the sinusoidal method and simplified evaporation fraction method are recommended for temporal scale expansion.
Key words: evapotranspiration (ET); temporal scale expansion; evaporative fraction; crop coefficient, sine relation; canopy resistance;
uncertainty analysis
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