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Distribution Differences and Influencing Factors of Potential Evapotranspiration

in Climate Gradients
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Abstract: Research plots with climate gradients were selected from Yuyang District, Yanchi County, and
Shapotou District, which are located in desert and semi-desert areas. Data that were collected day by day
from the meteorological stations in the sample sites from 2008 to 2018 were used to calculate the potential
evapotranspiration (PE) and to analyze its spatial distribution pattern and influencing factors. The results
showed that 1) significant differences (P <C0. 05) were found in average wind speed (AWS), sunshine
hours (SH) and mean temperature (MT), while for relative humidity (RH), no significant differences
(P>>0.05) existed. The spatial distributions of the SH and MT presented zonal characters, while for the
AWS,no zonal characters were observed. 2) The PEs of Yuyang District in the spring,autumn and whole
year were significantly higher (P <C0. 05) than those of Yanchi County. In summer,the PEs of Shapotou
District were significantly higher than those of Yuyang District and Yanchi County. It was not significant in
winter. 3) Correlation analysis demonstrated that PE was correlated with MT, AWS,SH,and RH (P <<

0.05). Multiple regression analysis showed that PEs in the spring,autumn,and whole year were compre-
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hensively controlled by MT, SH, and AWS. In summer, however, the key factor was SH, and in winter,

MT,RH and PE were the controlling factors. It was concluded that PE was closely correlated with meteor-

ological factors,and its spatial distribution was affected by the combination of MT,SH.,and AWS. Howev-

er,seasonal changes existed in the contribution rates of meteorological factors. In summer, the contribution

rate of AWS was weakened, making the zonal characteristics of PE. In winter,the contribution rate of RH

increased, there was no significant change in PE.

Key words: potential evapotranspiration; dominant factor; spatial distribution; desert and semi-desert envi-

ronment
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Table 1 Interannual variations of meteorological factors
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Fig. 1 Seasonal changes in meteorological factors
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Fig. 2 Interannual variation of potential evapotranspiration
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Table 2 Seasonal changes in potential evapotranspiration
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