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Abstract: Surface evapotranspiration is an important part of terrestrial hydrological cycle, and the analysis of

spatio-temporal variation characteristics of evapotranspiration is the basis of in-depth understanding of
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hydrological processes in arid areas. Due to the lack of long-term observations of actual regional
evapotranspiration in the Yinchuan Plain, it is difficult to obtain the spatio-temporal variation characteristics of
long-term series evapotranspiration. Based on the MOD16A3 surface evapotranspiration data and the measured
data of meteorological stations in the study area, this paper analyzes the variation characteristics and influencing
factors of surface evapotranspiration in the Yinchuan Plain from the perspective of time and space by using the
methods of Theil Sen median trend analysis, MK mutation test and CA-Markov model, and predicts the
development trend of surface evapotranspiration in the next five years. The results show that from 2004 to 2019,
the interannual variation trend of evapotranspiration in the Yinchuan Plain is increasing, and the MK mutation test
results show that the year of 2010 is the mutation point of evapotranspiration time series data. There are obvious
differences in spatial distribution pattern and change trend between the actual evapotranspiration (E7) and
potential evapotranspiration (PET) in the Yinchuan Plain. Actual evapotranspiration shows an increasing trend in
recent 16 years, and potential evapotranspiration shows a decreasing trend, which conforms to the theory of
complementary evapotranspiration in arid areas. The future development trend of surface evapotranspiration in the
Yinchuan Plain in 2024 is predicted with the CA-Markov model. The simulation results show that the
evapotranspiration will still increase in the next five years. The spatio-temporal variation of evapotranspiration is
affected by climate and human activities. Evapotranspiration is positively correlated with temperature,
precipitation and sunshine hours, and is negatively correlated with relative humidity. Land use structure affects
annual evapotranspiration. The results also show the rule: Evapotranspiration of paddy field > dry land >
woodland > grassland > desert.

Keywords: MOD16; evapotranspiration; Theil Sen median trend; CA-Markov model; Yinchuan Plain
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Fig. 6 Spatial distribution of evapotranspiration and potential
evapotranspiration in the Yinchuan Plain from 2004 to 2019
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Table 2 Proportion of the evapotranspiration grade area in the
Yinchuan Plain

p—— ALY /%
mm 20044F  20094F  20144F  20194F  20244F
TR SEPME SEBRE SR BUN{E
100 ~ 200 27.83 19.79 7.05 0.09 0
200 ~ 300 33.56 32.21 31.33 29.45 19.03
300 ~ 400 28.36 33.49 32.22 31.36 31.65
400 ~ 500 9.94 14.07 23.19 28.25 32.75
500 ~ 600 0.31 0.42 6.12 10.02 14.69
600 ~ 700 0 0 0 0.80 1.78
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Table 3 Correlation between evapotranspiration and
meteorological factors in the Yinchuan Plain
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Fig. 8 Land use types of the Yinchuan Plain in 2004 and 2014



- 60 - 7K SC L T

5534

Oy G AL, ZRBCR AT RAR . M A AR R T AL
b5 H A A b SR G I M, R K R I R M R K
Oy 0 E LRI, Kok =2, ZREVE A2 IR . SR %
(] 43 A7 92 G0 i1 4% - M 20 {1 S 4 4F 28 i (K1 9) o
T MOD16 48 1 7K 44 B 3k #21 FH |l 11 2% 150 o G 309
MR G TR 22, 7R X 45 b SR EAT G R R
X2, PR R 2 A AR R O Y R B K
FE > 54 FH >/b > b >3 85 14 B, L 2014 4F 45 £ 1
A ) ZE T Y i T 2004 4 X — B4 AR I R
T 16 AR ZE R AR A Ak S A ]

500
2004 4
400 - 7 2014 4E

Z

TKE Rm A o g
+ ) SR
9 2004 f£.2014 F£RJIFEZ LR AR FHERE

Fig. 9 Average evapotranspiration of different land use types
in the Yinchuan Plain in 2004 and 2014
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