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Fig.1 Schematic diagram of the White method (A) and the earth tides (B)
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Table 1 The geographical location information of groundwater observation

wells for estimating evapotranspiration using the White method
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Fig.3 Groundwater level dynamics in bare land scenarios and Sa/ix land scenarios and their detrendization
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Fig.4 The dynamics of water table depth and their detrendization in different vegetation coverage areas
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Rethinking the rationality of evapotranspiration calculated by using
water table fluctuation from the angle of earth tides

Zhao Ming™, Liu Jiaqi®, Liu Weichen®, Zhong Mengting”, Huang Youheng®
(a. School of Land Engineering | b. Shaanxi Key Laboratory of Land Reclamation Engineering | c. MOE Key Laboratory of
Underground Hydrology and Ecological Effects in Arid Regions, Chang'an University, Xi'an 710054 China)

Abstract: In hydrogeological studies, the White method, which relies on diurnal groundwater level fluctua-
tions, is commonly used for convenient estimation of evapotranspiration. This method presupposes that such fluc-
tuations result primarily from plant water uptake. However, the “four fundamental assumptions” underlying the
White method exhibit significant limitations in practical applications. To evaluate the rationality of this approach,
this study analyzes groundwater level dynamics from multiple sites to elucidate the intrinsic drivers of water level
fluctuations. The results indicate that diurnal periodic fluctuations occur under both bare soil and vegetated condi-
tions, suggesting that attributing water level changes solely to plant water use lacks sufficient basis. Further anal-
ysis reveals that the periodicity of groundwater fluctuations aligns with that of Earth tides, indicating the influ-
ence of Earth-Moon gravitational forces. Consequently, estimating evapotranspiration using the White method
based on groundwater fluctuations entails considerable uncertainty. By questioning the applicability of the White
method from the perspective of Earth tides, this study aims to provide critical insights for researchers in related
fields and promote further refinement of the methodology.

Key words: water table fluctuation; White method; earth tides; earth-moon gravity; evapotranspiration



