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The Relationship between the Distribution of Irrigated
Crops and the Supply Capability of Regional Water
Resources in North China Plain

ZHANG Guang-hui, LIU Zhong-pei, FEI Yu-hong, LIAN Ying-li, YAN Ming-jiang, WANG Jin-zhe
Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang, Hebei 050061

Abstract: Integrated field survey shows that the total yield of foodstuff has been increased continuously in the
past fifty years in North China plain, which has caused the increasing exploitation of groundwater; on the other
hand, the saving level of the irrigation water in the farmland has also been continuously improved so as to alleviate
the rate of increasing groundwater exploitation. The increase of every 10000t of wheat and corn yield had caused
the increase of 14x10° m* groundwater exploitation before 1977, but has resulted in the increase of 4x10° m®
groundwater exploitation since 1978. The exploitation averagely increased 2.45x10® m°/a every five years due to
foodstuff increase according to the average intensity of exploiting groundwater (0.53 m*/kg) for irrigating farm-
land from 2001 to 2005; in contrast, the exploitation averagely increased 9.45x10® m*/a every five years according
to the average intensity of exploiting groundwater (3.11 m’/kg) from 1953 to 1970. The influence of the precipita-
tion variation on regional groundwater is of an interactive mechanism. If the annual precipitation decreases or in-
creases 10%, the water quantity of the regional groundwater system correspondingly decreases 7.98 % or increases
7.67%, and the groundwater level falls or rises correspondingly. Therefore, the important measure for relaxing the
status of excessive exploitation of groundwater in the North China plain lies in the energetic development of
drought-enduring, and water-saving crops and the regulation of agricultural planting structure in a reasonable way.
Key words: North China plain; groundwater overexploitation; water consumption for irrigation; interactive
mechanism; conservation and controlling measures
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Fig.2 Variation of groundwater exploitation, wheat and corn yield and foodstuff yield, and groundwater
) drainage in Hebei plain in the past 50 years
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Fig.3 Relationship between recharge, groundwater exploitation and rainfall in North China plain
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Fig. 4 Relationship between groundwater exploitation, foodstuff yield and irrigation area in Hebei plain in the past 50 years
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