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Study of main meteorological factors affecting evapotranspiration
based on gravimetric method
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Abstract; In order to construct a simple calculation model for transpiration and evaporation of farmland,
obtain the water consumption and the water demand of crops quickly, and to obtain the status of water deficit in a
timely manner, this study used a gravimetric method to measure the evaporation of water from an evaporation pan at
different time scales, and measure the transpiration water consumption of plants under the condition of sufficient ir-
rigation, while the meteorological factors that affect transpiration in the corresponding period were monitored. The
correlation between evapotranspiration and meteorological factors was analyzed by Pearson correlation analysis meth-
od and partial correlation test. The correlations of volume change and several major meteorological factors with high
correlation with surface water evaporation and potential plant evapotranspiration were analyzed with multivariate
non-linear fitting. Thus, a simple calculation equation of potential evapotranspiration was constructed and tested.
The results showed that (1) the main meteorological factors that affect water surface evaporation and plant transpi-
ration were temperature,, net solar radiation, and relative humidity; (2) net solar radiation had a high correlation

with changes in temperature and humidity (r=0.718, r=-0.639) ; (3) the evaporation and transpiration were well
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simulated by using temperature and humidity (R*=0.743). For small irrigation areas ( points) that lacked solar net

radiation data, an approximate crop evaporation water consumption model was constructed using temperature, hu-

midity, and crop parameters. Based on real-time temperature and humidity data, it is possible to calculate the

crop’ s evapotranspiration water consumption for the corresponding period to quickly obtain the crop’s water con-

sumption and their water demand, so this could help to obtain the real-time farmland water deficit status and pro-

vide timely supplemental irrigation.
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Table 1  Correlation between daily scale evaporation and various meteorological factors
s B ; R K
O E t s i A U Sk
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{2 Humid -0.780" * -0.755" " 1
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A Wind speed 0.538" " 0.467" " -0.556"* 0.498 " * 0.085 1

T # FIRTE 0.05 225 (WU ) A PE B 2, « = FRTE 0.01 2 (W) A B2,

Note: * indicates significant correlation at level 0.05 (two-tailed) ; * * indicates significant correlation at level 0.01 (two-tailed).
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