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Distribution characteristics of evapotranspiration in the
valley piedmont plain of the Golmud River Basin
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(School of Water Resources and Environment, China University of Geosciences ( Beijing) , Beijing 100083, China)

Abstract ; The Golmud River Basin is located in the southwest of the Qaidam Basin in Qinghai Province, which
provides guarantee of water resources for the city of Golmud. The basin is characterized by plateau continental
climate, drought, less rain and strong evaporation. Groundwater and surface water are mainly drained by
evapotranspiration (ET) in arid inland areas. Therefore, it is of great significance to accurately estimate the
temporal and spatial distribution of ET and its influencing factors in the long time series in the study area for
the rational development and utilization of water resources and ecological environment protection. However,
studies of ET and its influencing factors of the Golmud River Basin have been insufficient for many years.
Traditional methods of ET estimation are difficult to obtain temporal and spatial parameters on a large scale and
have large errors in estimation results. The valley piedmont plain of the Golmud River Basin is taken as the
study area, and a spatial and temporal distribution of time series trends of ET are estimated, so as to provide
reference for rational development and utilization of water resources in the study area. Based on the SEBS
model, the continuous MODIS data and GLDAS meteorological data are used to estimate the regional ET in this
paper. Linear regression method and Mann-Kendall significance test are used to analyze the variation trend of
continuous time series. The impact factors of ET are discussed in this work. The results show that the regional

ET increased in the Golmud River Basin from 2001 to 2016. The ET value is stable in most areas of the salt
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marsh and the piedmont gobi gravel plain, whereas it increased in salt lake and oasis plain during the 16

years. The increase and decrease of summer ET is much larger than that of other three seasons, and winter ET

has the smallest variation in different geomorphic units.

Keywords : evapotranspiration (ET) ; SEBS model; linear regression; Mann-Kendall significance test; valley

piedmont plain
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Table 1 Proportion of four seasons evapotranspiration to annual evapotranspiration in the study area

4y # 2 i % —
R /mm O ET H/% B /mm AR ET /% EACR/mm G4 ET /% MR /mm 4R ET /% mm
2001 2.01 7.87 19. 09 74. 89 4.19 16.42 0.21 0.82 25.49
2002 3.41 9.76 27.36 78.43 3.52 10. 09 0. 60 1.71 34. 88
2003 6. 04 13.29 32.23 70. 94 5.64 12.41 1.53 3.36 45.43
2004 7.65 16. 39 27.86 59. 69 8.43 18.07 2.73 5.85 46. 68
2005 8. 14 9.82 46. 44 55.99 25.17 30. 35 3.18 3.84 82.94
2006 11.49 12.42 59.32 64.12 17. 46 18.87 4.24 4.59 92.51
2007 13.47 14.57 52.96 57.30 21.85 23. 64 4.16 4.50 92.43
2008 18.32 20. 85 44. 00 50.07 22. 14 25.20 3.41 3.89 87.87
2009 11.31 11.31 53.19 53.18 31.42 31.41 4.10 4.10 100. 02
2010 15.50 9. 64 108. 58 67.51 30. 56 19. 00 6.18 3.84 160. 82
2011 19.53 15.53 76. 86 61.11 24.91 19. 80 4. 47 3.55 125.78
2012 32.24 18. 61 100. 14 57.81 36. 61 21.13 4.24 2.45 173. 24
2013 25.04 17.94 73.22 52.47 37.06 26. 56 4.24 3.04 139. 56
2014 21.43 14.92 81.09 56.43 36. 80 25.61 4.37 3.04 143. 69
2015 30.94 16.72 102.77 55.55 43. 16 23.33 8. 14 4. 40 185.01
2016 26.70 18. 06 74.90 50. 67 39. 69 26. 85 6.53 4.42 147. 82
S (E 15.83 14.23 61.25 60. 39 24.29 21. 80 3.90 3.59 105. 26
Fi{E 14. 48 14.74 56.25 57.55 25.04 22.23 4.20 3.84 96.27
SN 32.24 20. 85 108. 58 78.43 43. 16 31.41 8. 14 5.85 185.01
T /ME 2.01 7.87 19. 09 50.07 3.52 10. 09 0.21 0.82 25.49
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Fig.5 Seasonal spatial variation trend of evapotranspiration in the study area
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