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Changes of evapotranspiration and its driving factors
in the Loess Plateau in recent 20 years
SONG Jinxi'?, GAO Junging'?, LI Xiaoxin'*, MAO Ruichen'*, SHI Aying'”’

(1. College of Urban and Environmental Science, Northwest University, Xi’an 710127, China;
2. Yellow River Institute of Shaanxi Province, Xi’an 710127, China)
Abstract Due to the influence of climate change and human activities, evapotranspiration and its components
have changed significantly in the Loess Plateau, which has affected the hydrological process and sustainable u-
tilization of water resources in the basin. Based on multivariate data fusion, trend analysis and multiple regres-
sion residual analysis are used to analyze the characteristics of evapotranspiration and its components in the Lo-

ess Plateau from 2001 to 2020 and their response mechanism to climate change and human activities. The av-
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erage annual increase of evapotranspiration on the Loess Plateau from 2001 to 2020 was 2. 869 4 mm (R’ =
0.384 6), and the main factors affecting the change were non-vegetation underlying surface, saturated water
vapor pressure and rainfall , with the contribution rates of 23. 47% , 21.31% and 12. 22% , respectively. Veg-
etation transpiration showed an increasing trend and its proportion increased, with an annual growth rate of
3.716 5 mm/a (R* =0.527 1). The main factors affecting its change were non-vegetation underlying surface ,
saturated water vapor pressure and vegetation, and the contribution rates were 22. 13% , 19.43% and 15. 86% . The
interception loss also showed a significant increase trend, increasing by 0.354 mm (R* =0.694 6) per year, and
its proportion increased. The main factors affecting its change were non-vegetation underlying surface, vegeta-
tion and saturated water vapor pressure, and the contribution rates were 22.24% , 13.85% and 12. 47% soil
evaporation decreased by 1.405 4 mm (R* =0.741 5) year by year, and its proportion decreased. The main
factors affecting its change were non-vegetation underlying surface, vegetation and saturated water vapor pres-
sure, and the contribution rates were 28.29% , 19. 15% and 13. 66% . In conclusion, climate change is still
the most important factor affecting evapotranspiration and its components on the Loess Plateau, and saturated
water vapor pressure is the biggest meteorological factor, the role of vegetation change and non-vegetation un-
derlying surface factors can not be ignored. This study can provide theoretical basis for scientific understanding

of evapotranspiration change mechanism and promoting sustainable utilization and management of water re-

sources on the Loess Plateau.
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Tab. 1 Classification of the impacts of the climate-vegetation
factor and the non-vegetation underlying surface fac-

tor on evapotranspiration and its components
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Fig.3 Interannual variation trend of evapotranspiration and its components in the Loess Plateau
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Fig.4 Spatial pattern of evapotranspiration and its components in the Loess Plateau( multi-year average, variation trend and
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Fig.5 Spatial distribution of the influence degree of climate-vegetation factors and non-vegetation underlying surface factors

on evapotranspiration and its components
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Tab.3 Statistical table of the impacts of the climate-vegetation factor and the non-vegetation underlying surface factor on evapo-

transpiration and its components

18It/ %
FRCR M 2 5y
RS BRSPS B BRdest PR R Ot
sim 0.31 9.89 20.60  37.49  21.73 0.97
E
others 0.20 25.45  69.08 5.04 0.22 0.02
sim 0.21 3.45 19.01 60. 57 16. 54 0.22
Eb
others 0.25 77.48  22.05 0.21
sim 32.38  66.48 112 0.02
.
' others 37.03 62. 87 0.10
sim 0.10 1.74 1.77 2543 26.42 18. 64 15. 88
Et
others 0.01 0.32 19.58 7434 5.20 0.43 0.13
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Fig.6  Spatial distribution of evapotranspiration and its component driving factors



- 982 - VAL 4 (I IRRL R %53 %
®4 RER RIS N R G ouge itk
Tab.4  Statistical table of driving factors to evapotranspiration and its components
Boegeits/ %
Slope (ET;) 4Kzl
E Eb Ei Et

sim & others 66.17 9.29 57.69 72.67

>0 sim 19.96 4.88 7.92 12.25

others 3.52 3.89 1.35 2.01

sim & others 3.58 68.93 10.06 5.95

<0 sim 2.85 8.53 2.58 3.85

others 1.48 2.52 1.85 1.31
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Fig.7 Spatial distribution of relative contribution rate of evapotranspiration and its component driving factors
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Tab.5 Statistical table of the relative contribution rate of driving factors to evapotranspiration and its components

s 1§ ICHIT/ %

TR % E Eb Fi Ft
0 ~20 8.24 9.75 23.99 5.18
20 ~40 8.35 14.9 9.96 7.31
40 ~ 60 18.65 40. 34 30. 47 28. 81
R 60 ~8 35.21 23. 89 25.42 40.91
>80 29. 55 11. 11 10. 16 17.79
0~20 80. 83 55.91 69. 95 66. 04
20 ~40 17.73 34.76 25.25 32.16
fEBE AR 1L 40 ~ 60 1.41 8.99 4.71 1.75
60 ~8 0.03 0.33 0. 09 0.05
0~20 58.54 49 57.94 59.25
20 ~ 40 20.75 26. 55 22.64 23.19
AR BT 40 ~ 60 9.15 11.07 10. 34 9.59
60 ~8 4.45 4.83 4.15 3.41
>80 7.1 8.56 4.93 4.56

AR AT B A e 2R R Y DTk R R
H40% ~60% , i SRR 43. 19% , 253 A 1E
ZRER HER BB 5 5 AR HU AR AR B AR AR - 4
R TTHEER W N 0 ~20%, 5 B R
52.57% ; AR AH B T HIH A DT Rk A D, TTEREE
40% LA i SRR 71.21%

SR A B A e SR B 25 A B TTRR AR L 2
B 40% ~60% , i W AR 38.89% , Hivk 2
60% ~80% , i M FLAY 32. 14% , KT 80% T fik
L IX EZAR TP AE R, o5 SRR AT 12.92%
TS TTEREE I 7 A 5 328 K B, DTk
FEH 0 ~20% ; AEAEHE N E R TTHR T2 0 ~
20% , i M HTFR Y 41, 06% , FLvk & 20% ~40%
i AT 31, 68%
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ZRECRAR LA P HE T, 5 4 5 A 33, 88% (1) IX i
TUERZE N 20% ~40% , 53 A W B T3z 5 AR AR
T TR 0 ~20% , 5 S E AR 50. 68%
28% WY IX BT Ky 20% ~40% , KT 80% 1 51
kR b 5. 60% .

R TTRk R A AR (DLE 8 Fik 6) o X T2
BRI 5, P4 TR RN I BE () STk R £l 10% ~
20% , 435 5 S EFRAY 48. 53% F153. 66% , A
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0 ~10% , 4353 5 SRR 52. 36% Fil 65.33% , L
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HRFR T 30% 1 X 3 7 ST AR A 29. 74% , H &
BLAE A AL X, KRB R
HERMTIIRE EE R 0 ~ 10% , B+ &K
BB IX o XA BA 28 AT M AR YRR 25 1 0T
B 2R 10% ~20% , 5 AT AR 34.95% , &
B A AE R R BRI 2 Ah , AR R R E R
FETTERERI R 0 ~ 10% , X AH B ZE W 1T 5, IR
FE L H REE T A XGEE A DT EE R 0 ~10% ,
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2SR 3 A 5 78 WO
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Fig.8 Spatial distribution of relative contribution rate of meteorological factors to evapotranspiration and its components
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Tab. 6 Statistical table of the relative contribution rate of meteorological factors to evapotranspiration and its components

ﬁﬁﬁk%ﬁ/% E Eb 1%75%11“/% Fi Et

0~10 35.38 58.47 69. 29 34.33

10 ~20 48.53 32.10 23.83 51.96

I 20 ~30 14.43 7.53 5.91 12.25

>30 1. 66 1.90 0.97 1. 46

0~10 34.25 69. 17 55.43 49, 68

10 ~20 53. 66 27.20 34.37 44. 68

% 20 ~30 11. 69 3.34 8.26 5.32

>30 0. 40 0. 47 1.94 0.33

0~10 52.36 53.97 48. 26 54. 65

10 ~20 36.37 34.52 34.59 34.93

H ] 20 ~30 9.39 9.79 14.15 8.22

>30 1. 88 1.72 3.00 2.20

0~10 18.70 37.41 32.11 23.51

10 ~20 25.30 34. 35 34.95 28.16

AR 20 ~30 26. 26 19. 66 23.52 25.71

>30 29.74 8. 58 9.42 22.63

0~10 65.33 46.90 51.50 59.45

10 ~20 27. 88 32. 88 29. 47 30. 85
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Fig. 9  Contribution ratio of evapotranspiration and its

components
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