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Fig.1 Geographical location and topography of the Three-River Headwater Region
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Fig.3 Temporal variations of evapotranspiration in the Three-River Headwater Region
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Fig.7 Boxplots of annual average evapotranspiration per unit area within different land cover classification systems in the

Three-River Headwater Region
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Remote Sensing Estimation of Terrestrial Evapotranspiration and
Analysis of Its Temporal-spatial Distribution Characteristics over
the Three—River Headwater Region

Zhao Tianwei"’,Zhu Wenbin®, Pei Liang', Bao Kangni'*
(1.School of Geomatics, Liaoning Technical University, Fuxin 123000, China;
2.Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and
Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Terrestrial Evapotranspiration (ET) , defined as the sum of water lost to atmosphere from soil
through evaporation and plant transpiration, is a primary process driving the energy and water exchange among
the atmosphere, hydrosphere and biosphere. Facing a significant warm-wet change in the Three-River Headwa-
ter Region (TRHR) , accurate ET information is of great importance for a wide range of applications including
water resources management, hydrometeorological predictions and ecological protection. However, due to the
complex topography and sparse distribution of ground-based meteorological observations, the accurate estima-
tion of ET over the TRHR is always not easy. The traditional surface temperature—vegetation index triangular/
trapezoidal characteristic space was transformed from regional to pixel scale based on land surface energy bal-
ance principle, so daily ET over the TRHR from 2011 to 2019 could be retrieved continuously from a series of
MODIS (Moderate-resolution Imaging Spectroradiometer) products. Then we analyzed the temporal-spatial
distribution characteristics of ET and its influencing factors over the study region with special focus on ET differ-
ence over a variety of land cover types. Comparison between our estimation with other remote sensing—based
ET products shows that the accuracy of our algorithms has reached a comparable level, which lays a good basis
for further analysis. Results show that ET in recent nine years over the whole TRHR decreased first and then in-
creased with annual average value of 420.04 mm. Controlled by altitude and precipitation, the distribution of ET
varied significantly in space with the high values in the southeast and low values in the northwest. ET with the
elevation between 3 194 m and 4 620 m increased first and then deceased with altitude. The Pearson correlation
coefficient (7) between annual precipitation and ET at site scale was 0.71. The ET statistics of natural ecosys-
tems varied with different land use/cover maps, but all statistics show clearly that ET per unit area followed the
order: forest land > shrubland > grassland > bare land. The r between vegetation coverage and annual ET
was as high as 0.77 at pixel scale.

Key words: Evapotranspiration; Temporal-spatial distribution; Remote sensing estimation;Land cover; Three-
River Headwater Region



