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Water Budget Characteristics of Winter Wheat and
Its Impact on the Yield in Anhui Province
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Anhui Institute of Meteorological Sciences, Key Laboratory of Atmospheric Science and Satellite Remote Sensing, Hefei 230031

Abstract: Based on the meteorological data and the winter wheat yield data of 78 weather stations in Anhui
Province from 1971 to 2010, the spatiotemporal variation of the water budget during the whole growth pe-
riod and critical period of winter wheat (from booting to milk ripening stages) in Anhui Province was ana-
lyzed using the water budget index. The occurrence of droughts and floods and its impact on the winter
wheat yield was also analyzed using the water budget index as the drought-flood indicator. The results
showed that the water budget index during the whole growth period and critical period of the winter wheat
presents zonal distribution and decreases from south to north. The water deficit occurs significantly in the
area north to Hefei and the water supply is adequate in the southern part of the Yangtze-Huaihe Area and
the region south to this area, with large water surplus in south and small in north. On the whole, the wa-
ter shortage degree is greater in the critical period than in the whole growth period. The change trend of
the water budget index is not significant during the past 40 years. However, the interannual variation of
the water budget index is obvious due to the large variation coefficient of the precipitation, increasing the
risk of droughts and floods. The drought occurs mainly in the area along Huaihe River and the part north
to the river. The frequency of waterlogging is higher in the Yangtze-Huaihe Area and the region south.
The average yield reduction rates of the winter wheat due to the drought and the flood are 4. 2% and 12.
4%, respectively. There is a significantly positive (negative) correlation between water budget index and

relative meteorological yield in typical drought (flood) year of winter wheat. The medium drought risk of
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winter wheat is greater in north area than in south area, and the medium waterlogging risk is greater in

south area. It is necessary to minimize the planting of the winter wheat in the south area where water is

more because the yield loss caused by the waterlogging is greater than the drought.

Key words: winter wheat, water budget, spatiotemporal variation, yield reduction
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Fig. 1 Division of winter wheat and distribution

of meteorological stations in Anhui
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Table 1 Monthly crop coefficient of winter wheat in Anhui
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Table 2 Drought and flood threshold of winter wheat

based on water budget index

T5 5
WAL & 2 X G<—0.3 G=0.2
WE LAFE & 27 X G<—0.2 G=0.3
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Note: G expresses comprehensive water budget index.
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Fig. 2 Spatial distribution of water budget index during whole growth period (a),

and critical water period (b) of winter wheat
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Table 3 Change trends of water demand, precipitation, water budget index during whole
growth period and critical water period of winter wheat
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Table 4 Variation coefficients of precipitation, water
demand, water budget index at whole growth period

and critical water period of winter wheat
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Fig. 4 Drought frequency (a) and relative meteorological yield in

typical drought year (b) of winter wheat
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Fig. 5 Waterlogging frequency (a) and relative meteorological yield in

typical waterlogging year (b) of winter wheat
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