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Spatiotemporal Variability in Water Cycle of Cropland in the North Part
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Abstract Based on the observed temperature, precipitation, wind speed, soil moisture and other basic
meteorological data in the north part of Northern China Plain from China Meteorological Administration, three
major variables of water cycle: precipitation, soil moisture and water requirement on cropland are calculated.
Besides, the water cycle model of cropland in the study areais built together with designed water shortage index to
analyze the temporal and spatial variability in water shortage of cropland in the study area by ten-day intervals.
Results suggest that the water shortage of cropland in the study area is serious through all growth period. The study
area witnesses droughts in most months with sufficient moisture only in the mid July. Spring is the most serious
period of droughts on cropland, and the droughts are more severe in central and southern of Hebei Province than
that in other areas. Furthermore, the stress of water shortage on cropland in autumn is much relieved compared
with that in spring. However, droughts in the northwest part of study area are extremely serious in autumn.
Meanwhile, droughts in Hengshui area and western Beijing are the most serious through the whole crop growth
stage. Relevant conclusions can provide references to regional water management and irrigation of cropland.
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Fig. 1 Water shortage of cropland in April in the north part of Northern China Plain
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Fig. 2 Water shortage of cropland in May in the north part of Northern China Plain
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Fig. 3 Water shortage of cropland in June in the north part of Northern China Plain
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Fig. 4 Water shortage of cropland in July in the north part of Northern China Plain
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Fig. 5 Water shortage of cropland in August in the north part of Northern China Plain
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Fig. 6 Water shortage of cropland in September in the north part of Northern China Plain
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Fig. 7 Water shortage of cropland in October in the north part of Northern China Plain
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Fig. 8 Water shortage of cropland through growth period
in the north part of Northern China Plain
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