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Fig. 1 Bosten Lake Basin and the spatial distribution

of meteorological stations
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Fig. 2 Scatter plot between observed ET of Bohu station

and estimated ET of the Tarim River nearby Bosten Lake
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Fig. 3 The spatial distribution of mean annual
ET of Bosten LakeBasin
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Fig. 4 Intra-annual variations of mean monthly ET

of Bosten Lake Basin
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Table 1 Correlation coefficents between monthly ET and

precipitation, temperature during four seasons
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Spatio-temporal Variations of Land Surface Evapotranspiration
of Bosten Lake Basin Based on MODIS Data

XU Yong-ming', ZHAO Qiao-hua', BA Ya-er’, BAI Shu-ying', SUN De-yong'

(1. School of Remote Sensing, Nanjing University of Information Science and Technology, Nanjing, Jiangsu 210044, China;
2. Bosten Lake Science Research Institute of Bayangol Mongol Autonomous Prefecture, Kuerle, Xinjiang 841000, China)

Abstract: Land surface evapotranspiration is an important process in the energy balance and water cycle be-
tween the atmosphere and the land surface. Detailed understanding of the spatial and temporal variations of
land surface evapotranspiration is critical for hydrologic cycle study and water resource management, especial-
ly in arid and semi-arid area. Satellite remote sensing provides a straightforward and consistent way to observe
evapotranspiration over large scales with more spatially detailed information than traditional in-situ observa-
tion. In this paper, remote sensing data from the Moderate Resolution Imaging Spectroradiometer (MODIS) on
the EOS/AQUA satellite and ground meteorological data from July 2002 to September 2009 were employed to
estimate the land surface evapotranspiration in Bosten Lake Basin, Xinjiang Uygur Autonomous Region. Four
remotely-sensed variables (land cover, land surface temperature, normalized difference vegetation index and
surface albedo) and three ground measured variables (air temperature, precipitation and wind velocity) were
used. First the net radiation, ground heat flux and sensible heat flux were estimated and therefore the latent
heat flux could be calculated based on the surface energy balance approach. Then the accumulated daily evapo-
transpiration was derived by up-scaling the instantaneous latent heat flux under the assumption of constant day-
time evaporative fraction. The validation of the estimated evapotranspiration gives a satisfactory accuracy with
the mean absolute error of 12.39 mm and the mean relative error of 14.15%. The annual mean land surface
evapotranspiration of Bosten Lake Basin exhibits a distinguishable spatial pattern, high in the northwest (high-
er than 700 mm) and low in the southeast (lower than 150 mm). The Bosten Lake and the small lake wetland
exhibit the highest evapotranspiration while the desert around Bosten Lake exhibits obviously lower evapo-
transpiration than other areas, indicating that the spatial distribution of evaporatranspiration is highly influ-
enced by land cover. The seasonal variation of mean evapotranspiration shows a unimodal pattern, with the
evapotranspiration in summer accounts for 48.10% of the whole year. Evapotranspiration is significantly posi-
tively correlated with precipitation and air temperature, suggesting that the evapotranspiration in Bosten Lake
Basin increases with precipitation and air temperature. Furthermore, the two climate factors show different con-
tributions to evapotranspiration in different seasons. In spring, the precipitation has more impact on evapotrans-
piration than air temperature; in summer, both precipitation and air temperature have obvious high correlation
coefficients with evapotranspiration; in autumn and winter, air temperature has greater effect on evapotranspira-
tion than air temperature. This study shows that satellite remote sensing is an effective approach for estimating
spatial land surface evapotranspiration at regional scale with the aid of meteorological data. The spatial and
temporal variations of evapotranspiration provides important reference for the water resource management and

ecological environment research of the Bosten Lake Basin.
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