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Agricultural irrigation water net consumption in the Hebei Plain
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Abstract: A gricultural irrigation is the main source of the groundwater resources consumption in the North China Plain( NCP) .
Research on the irrigation water consumption can provide important reference to the regional irrigation efficiency and scale. In
this paper, based on the economic st atistical data, conventional meteorological data, and groundw ater level data in H ebei province
from 1981 to 2010, the agricultural irrigation water net consumption and its relationships with precipit ation, temperature, grain
yield, and groundw ater level were investigated. The results showed that 0.6 billion tons of grain have been produced in the He
bei Plain in the past 30 years, w hile the irrigation w ater net consumption is about 149.4x 10°m?, which causes a decline of about
18 m in groundwater level. M oreover, agricultural irrigation water net consumption has positive correlations with temperature,
groundwat er exploitation amount, groundw ater depth, and grain yield, but has insignificant correlation with precipitation. In or
der to utilize groundw ater resources reasonably in NCP and reduce the decline rate of groundw ater level, further development of
water saving agriculture is necessary to promote the sustainable development of agriculture in the region.
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Fig. 1 Location of the study area
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Fig.2 Annual variation of agricultural irrigation

water net consumption in the Hebei Plain
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Fig. 3 Annual Trr,(a), variation of averaged T'rr,( difference of Irr, between the period of 1981~ 1990 and 2001~ 2010),

and decline distribution of groundwater level caused by Irr, of each county in the Hebei Plain
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Fig. 4 Relationships between Irr, and annual precipitation(a),

Irrn. and average annual tem perature(b) in the Hebei Plain
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Fig.5 Relationships between Irr,. and groundwater exploitation

(a), Irry and average groundwater depth(b) inthe Hebei Plain
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Fig. 6 Interannual variation of the grain yield(a) and

its relationship with Irr,.(b) in the Hebei Plain
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