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Spatial and temporal distributions of waterlogging disasters in the
summer of 2021 in Mainland China and their possible impacts
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Abstract: Waterlogging is the most serious meteorological disaster affecting crops in China besides drought. The occurrence of
waterlogging has a great impact on the safety of people’s life and properties and the growth and development of crops. From July to August
2021, the precipitation in many places in northern China reached the historical observation extreme value, while the occurrence and
development of surface waterlogging in the corresponding period and its temporal and spatial characteristics have not been effectively
studied. In this study, the high-precision soil water data (0—10 cm) obtained from the daily soil water data of the soil water stations in
Mainland China and the soil water daily products retrieved from passive microwave remote sensing satellite SMAP were used to calculate
the soil surface relative water content combined with the soil field capacity data. The soil’s relative water content of greater than or equal to
90% for 10 consecutive days was taken as the standard. The spatial-temporal distribution of the waterlogging damage in Mainland China
from July 1 to August 25 in 2021 was analyzed, and the results were comprehensively analyzed on the basis of the cultivated land
distribution and precipitation data in Northeast China. The results show the following. (1) Compared with the original SMAP microwave soil
moisture product, the accuracy of the fused soil moisture product is significantly improved. (2) The longest duration of soil relative water
content greater than or equal to 90% in paddy fields in Northeast China was 56 days, indicating that the proposed method could accurately
reflect the situation of relative soil water content. (3) Northeast and Northern China were severely affected, with the most extensive
waterlogging in the west part of Heilongjiang Province and the entire area of the Hebei, Henan, and Shandong provinces. The arable area
affected by waterlogging accounted for approximately half of the total arable land area in China, and the area of the worst-hit area was
1.940 x10° km’. (4) The west part of the Heilongjiang province and the Hebei, Henan, and Shandong provinces received more precipitation
than in previous years, which is consistent with the waterlogging disaster areas.
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