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Evolution law and attribution analysis of potential evapotranspiration in Liaoning

Province
CAO Yongqiang ™ ,QI Jingwei, WANG Fei, LI Linghui, LU Jie
School of Geographical Sciences, Liaoning Normal University, Dalian 116029, China

Abstract: Based on daily meteorological data from 21 meteorological stations in Liaoning Province from 1965 to 2017,
Penman-Monteith method, wavelet analysis method, sensitivity coefficient and factor analysis method were used to explore
the spatiotemporal variation of potential evapotranspiration and the quantitative analysis of its main meteorological elements.
The results show that; (1) from the perspective of the temporal change, the potential evapotranspiration in Liaoning
Province has a significant downward trend, with a change rate of 2.89 mm/a and a multi-year average of 955.82 mm. The
potential evapotranspiration of the 20 meteorological station has been decreasing, but that of one meteorological station has
been increasing. On the spatial scale, the potential evapotranspiration of Liaoning Province decreased from west to east. (2)
The potential evapotranspiration is most sensitive to relative humidity and least sensitive to minimum temperature. (3) The
average wind speed is the meteorological factor that has the greatest influence on the potential evapotranspiration, and the

relative humidity has a negative correlation with the potential evapotranspiration.
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Fig.2 Time trend of ET in Liaoning Province
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Fig.4 Spatial distribution of ET, trend test results
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Table 1 Climate sensitivity coefficient of potential evapotranspiration at 10 typical stations

PO AR AR AT K H IR %
K5l o . . . X

. Minimum Maximum Relative Wind Sunshine

Weather station o

temperature temperature humidity speed hours
yiEba 0.02 0.19 -0.46 0.26 0.17
5 0.04 0.12 -0.85 0.18 0.17
Kik 0.05 0.22 -1.21 0.23 0.14
R 0.03 0.17 -1.00 0.23 0.16
p=ai| 0.01 0.20 -1.11 0.23 0.16
RN 0.01 0.24 -0.85 0.27 0.23
1 0.01 0.21 -0.77 0.27 0.21
FHR 0.02 0.14 -1.07 0.19 0.17
e 0.03 0.16 -1.02 0.21 0.16
AE 0.02 0.16 -0.86 0.23 0.16
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Table 2 Total variance table for factor analysis process interpretation

LIRS AL PRI A TEERFI7 MEA
JofF Initial eigenvalue Extract square sum load Cyclic sum loading
Hlement Wit wEm/e BI% it FEM/e BI% MIF O FEM/G BV
1 2.700 53.999 53.999 2.700 53.999 53.999 2.355 47.102 47.102
2 1.383 27.658 81.658 1.383 27.658 81.658 1.728 34.556 81.658
3 0.733 14.661 96.319
4 0.151 3.021 99.340
5 0.033 0.660 100.000
YT H £ AN AP
F3 BEEHEYMEAFERSSNE
Table 3 Principal component analysis table of potential evapotranspiration influencing factors
Rl ek I FI HXTRE
Minimum Maximum Average Sunshine Relative
temperature temperature wind speed hours humidity
F A4 1 Main ingredient 1 0.163 0.384 0.204 0.045 -0.244
F 53 2 Main ingredient 2 0.231 0.051 0.565 0.460 -0.262
3 #Hig

(1) B2 A8 SRR 1D T4 1965—2017 43 7 25 Bl 2 4F F- 3 {E 0 955.82 mm, AR fL i 5 2.89
mm/a, FREEEEE . 7825 [ LR R M X A VAR 25 il 22 5 B0 0, 6B HH b 7 ) 2R B s o e

(2) 3L 748 W AE ZE I X AR X B A B Ry B0, L R R S e ISR o TR KGR 4535
SIE U, H R AR E DN L R LM BRSSO F B A0 R eI H
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