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Spatial variation of groundwater guarantee extent in typical well irrigation area of North China Plain
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Abstract: North China Plain( NCP) is an important grain production base in China, and groundwater is the main irrigation w ater
resource. However, groundwater resource has significantly spatial variation. In order to reveal the spatial variation of groundw &
ter guarantee extent for grain production in NCP, an evaluation index system of groundwater guarantee extent was developed on
the basis of three typical regions including Baoding of pediment plain, Dezhou of central plain,and Cangzhou of coastal plain.
The crop water requirements in the three typical regions were calculated using penman equation, and groundwat er guarantee ex
tents were analyzed using the statistical evaluation method. T he results indicated that the annual average groundwater guarantee
extent for grain production is the middle level in Baoding while the inferior level in Dezhou and Cangzhou; groundwater guararr
tee extent increases with the increasing of precipitation, and it can increase by 4.9% in Baoding, 1. 6% in Dezhou,and 0.6% in
Cangzhou with the increasing of 100 mm precipitation; and groundwater guarant ee extents of Baoding, Dezhou, and Cangzhou are
in the logarithmic normal distribution in the future 50 years( 2011 to 2060), and the main probability of Baoding corresponds to
the middle level with the probability of 0. 726 w hile the main probability of Dezhou and Cangzhou corresponds to the extremely
inferior level with the probability of 0. 577 and 1, respectively.
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Tab. 1 Evaluation index system of groundwater guarantee extent

in the well irrigation area of NCP
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Tab.2 The groundwater guarantee extent for grain crop

in the typical well irrigation area
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Fig. 1 Relationship between precipitation and

groundw ater guarantee extent
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Tab.3 The parameter of PDF of groundwater guarantee extent
Hi X B Y107 7% W E K
e 4.44 0. 089 0.05
TN 3.38 0.101 0.05
biEgAll 2.79 0. 089 0. 05
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Tab.4 Probability of groundwater guarantee extent

inthe well irrigation area
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Fig.2 Cumulative probability of guarantee extent

in different well irrigation areas
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