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Abstract: To carry out the research of water saving and energy saving for agricultural irrigation is a necessary requirement of
supporting the sustainable development of regional agriculture and a concrete practice to support China s promise on energy
conservation and emission reduction. In the well irrigation areas of H ebei Province, the relationship between irrigation water and
irrigation energy consumption is complex due to the impact of agricultural wat er saving and the drop of groundwater level. T his
paper analyzes the changing patterns of the irrigation water, irrigation energy consumption, and groundw ater level in the well ir
rigation areas of Hebei Province from 1980 to 2015, and then draws the following conclusions: ( 1) The groundwater depth and
the power consumption for extracting a cubic meter of water has a pow er function relation; as the groundw ater depth increases,
the increase amplitude of irrigation energy consumption caused by drop of groundwater level will gradually expand;(2) Due to
the drop of groundw ater level, the amount of water that can be extracted per kilow att hour decreased from 8 m* in 1980 to 0 9
m® in 2015. Compared with the situation in 1980, the amount of irrigation water decreased by 1. 3 billion m?, but irrigation ener

gy consumption increased by 13. 1 billion kW ¢ hin 2015.(3) After 1997, the reduction in energy consumption as aresult of ag
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ricultural water saving was not enough to make up for the increased energy consumption caused by the drop of groundw ater lev

el, resulting in an additional loss of 20 850 kW * h of irrigation energy consumption per hm?> per year. T his study provides a use

ful reference for guiding the development of agricultural irrigation water in Hebei province.
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1 1980- 2015
Fig. 1 The change of irrigation area and irrigation water amount
in Hebeiwell irrigation areas from 1980 to 2015

2 1980- 2015
Fig.2 The change of precipitation and irrigation water per mu
in Hebeiwell irrigation areas from 1980 to 2015
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Fig.3 The change of irrigation energy consumption

in Hebei well irrigation areas from 1980 to 2015

4 1980- 2015
Fig. 4 The change of energy consumption per cubic meter water and

groundw ater depth in Hebei well irrigation areas from 1980 to 2015
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Fig.5 The fitting curve of energy consum ption per cubic

meter water and groundwater depth
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Fig. 6 The change of irrigation water amount and energy consumption

per unit of production in Hebei well rrigation areas from 1980 to 2015
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Fig.7 The double mass curve of irrigation water consum ption

per mu and energy consumption per mu
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