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Abstract: To reveal the change of regional water consumption caused by the hydrological process evolution of
evapotranspiration in the Ningxia oasis plain, this study investigated the spatial and temporal evolution
characteristics of evapotranspiration in the Ningxia oasis plain and analyzed its driving factors under the
platform of Google Earth Engine using MODI16A2 evapotranspiration data from 2001 to 2020. The Sen trend,
rescaled range analysis, and multiple regression residual analysis were used as the main methods in the study.
The results showed that: (1) The annual average evapotranspiration of overall pixels over the oasis of
Ningxia plain was 355.37 mm from 2001 to 2020 and showed a significant increasing trend of 6.75 mm/a
(p<<0.01). The annual evapotranspiration of cultivated land was 443.50~605.47 mm, which is obviously
higher than the regional average evapotranspiration. The annual average evapotranspiration over the oasis of

Ningxia plain was much higher than its precipitation in the same period. Therefore, a large amount of
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irrigation water was needed to maintain the water balance of the oasis ecosystem in Ningxia plain. (2) There
was a spatial heterogeneity of evapotranspiration in the oasis of Ningxia plain, which is induced by the differences in land
cover types, showing that the cultivated area is higher in evapotranspiration, while the grassland and urban built-up area
are lower in evapotranspiration, (3) 77.60% of the areas showed a significant increase in evapotranspiration in the oasis of
Ningxia plain. But 93.90% of the areas will had a reverse trend of evapotranspiration after 2020 when compared with
the present trend. (4) Human activities strongly drove the increase of evapotranspiration over the oasis of
Ningxia plain, and 53.96% of the areas were positively driven by both human activities and climate change.
(5) With the gradual increase of evapotranspiration, the water budget in the oasis of Ningxia plain was
significantly reduced, which induced the decreasing water supply for photosynthetic production, and soil
water remediation in the ecosystem is decreasing. Based on the above results, it can be concluded that human
reclamation activities in recent years in the oasis of Ningxia plain have significantly increased the water
consumption of the ecosystem, which brought pressure on the regional water balance. In the future, the agricultural

reclamation in the oasis of Ningxia plain should be controlled at a reasonable range and the agricultural structure

adjustment should be strengthened to mitigate the water resource shortage.
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