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Study on replacement relationship of water source allocation on groundwater pumping reduction
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Abstract: In view of the serious problem of groundwater over-exploitation in north China the state has put forward the compre—
hensive control measures of watersaving and multi-channel increasing water supply. Considering the disequilibrium of regional

control targets of groundwater pumping and the accessibility of water-saving and water-increasing measures the concepts of water—
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saving contribution rate and alternative water source contribution rate are introduced for groundwater pumping targets. The method
of contribution rate calculation based on the comparison of schemes is proposed to evaluate the water source displacement relation—
ship ( contribution rate) between water saving water increasing and reduction of groundwater pumping by analyzing the distribu—
tion of groundwater under different schemes in the region quantitatively with the allocation model. The results of the analysis
provide reference for water resources management such as water distribution water source replacement and so on. With Zheng—
zhou as an example this paper analyzes the relationship between water saving alternative water supply increasing and reduction
of groundwater pumping under different scenarios in 2030 figures out the contribution rate of surface water inter-basin water
transfer and non-conventional water to reduction of groundwater pumping. In the analysis characteristics of water resources in
specific regions regional development planning and schemes of hydraulic projects are taken into consideration in the scenarios.
The results show that: (1) the contribution rate of inter-basin water transfer is higher than other measures in general indicating
that the inter-basin water transfer is the main support for the reduction of groundwater pumping in Zhengzhou; (2) the compari—
son among counties shows that there are significant differences in the contribution rates of different measures in different regions.
The higher contribution rates of water conservation in Zhongmou and Xingyang are closely related to their agricultural water
conservation potentials thus taking appropriate water-saving measures can reduce groundwater pumping effectively there. Mean—
while the contribution rate of water-saving is relatively low in the aviation port area because agricultural user there is dominant
in current but replaced mainly by non-agricultural sector and the potential of water saving is limited. The high contribution rate of
surface water in Gongyi and Dengfeng shows that the developmen of surface water is still potential and effective to replace ground—
water exploitation. The non-eonventional water sources contribute more in central city aviation port area and Zhongmu County due
to higher development and exploitation with more potential users.

Keywords: reduction of groundwater pumping; water resources allocation; water source replacement; water-saving contribution

rate; alternative water source contribution rate; water resources; ecological restoration
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Table 2 Groundwater overdraft in Zhengzhou
2017
/[ m / m / m’ 1%
0.98 0.65 — —
0.03 0.02 — —
0.21 0.21 — —
0. 60 0.81 0.21 35.0
0.53 0.98 0.45 84.9
0.51 0.76 0.25 49.0
0.48 0.99 0.51 106. 3
0.61 0.73 0.12 19.7
1. 46 2.32 0. 86 58.9
4.19 6.59 2.40 57.3
5.40 7.46 — —
2.2
2.2.1
ROWAS
19
20
Al 9
5 o
51
29
14

Fig. 2 Distribution of groundwater over pumping areas in Zhengzhou City
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Table 3 Water requirement scenario 10°m’
AA BA BB BC BD BE
13.81 12. 11 12. 11 12. 11 12. 11 12. 11
3.14 3.03 3.03 3.03 3.03 3.03
0.62 0.37 0.37 0.37 0.37 0.37
3.99 3.8 3.8 3.8 3.8 3.8
3.09 2.26 2.26 2.26 2.26 2.26
373 | 2092 | 29 | 292 | 29 | 29
2.75 1.9 1.9 1.9 1.9 1.9
2.88 2.47 2.47 2.47 2.47 2.47
2.55 1.87 1.87 1.87 1.87 1.87
36. 55 30.73 30.73 30.73 30.73 | 30.73
2.2.3
4 o AA
36.55 mw’ N N N
6.6%- 44.2%
20.9%+ 28.3%; BA 0.82
m’ 30.73  mw’ .
6.6% 44.9%+ 19.8%. 28.7%; BB
8.7%- 17.7%- 27.2%- 46.4%
BA 27.2% ; BC
9.0% BD
27.1% BE
54. 0% BA
3
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Table 4 Results of supply and demand balance in
Zhengzhou under different scenarios 10°m’
AA | 36.550 | 2.400 | 16.180 | 7.630 | 10.340 | 36.550 0
BA | 30.730 | 2.010 | 13.800 | 6.090 8.830 | 30.730 0
BB | 30.730 | 2.670 5.459 | 8.350 | 14.251 | 30.730 0
BC | 30.730 | 2.770 | 12.930 | 6.040 8.990 | 30.730 0
BD | 30.730 | 2.030 | 11.480 | 8.320 8.900 | 30.730 0
BE | 30.730 | 2.090 5.914 | 6.136 | 16.590 | 30.730 0
5 m’
Table 5 Results of water-saving contribution rate
10°m*
AA BA BB 1%

1. 920 1. 700 0.713 18.23

1. 960 1. 650 0. 100 16. 67

0. 880 0. 760 0.010 13.79

3.560 3.200 1. 964 22.56

1. 490 1.230 0. 559 27.93

1. 560 1.260 0.559 29.97

1.510 1.270 0. 645 27.75

1. 650 1.310 0.382 26. 81

1. 650 1. 420 0.527 20. 48

3.2
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6 m
Table 6 Results of alternative water source contribution rate 10°m’
BA BC BD BE 1% 1% /% /%
1. 700 1. 630 1. 370 0. 730 18.23 4.18 19.70 57.90
1. 650 1. 650 1. 120 0. 170 16. 67 0. 00 21.97 61.36
0. 760 0. 760 0. 630 0.013 13.79 0. 00 12.78 73.43
3.200 3.120 2.570 2.001 22.56 3.25 25.56 48. 64
1.230 1. 010 1. 180 0. 640 27.93 18. 44 4.19 49. 45
1. 260 1. 050 1. 050 0. 620 29.97 13. 87 13.87 42.28
1.270 1.210 1.220 0. 600 27.75 5.56 4.63 62. 06
1.310 1.310 0. 950 0. 540 26. 81 0.00 23.32 49. 87
1. 420 1. 190 1. 390 0. 600 20. 48 16. 93 2.21 60. 38
3.3
N N 3.1 . 3.2
3
3
Fig. 3 Radar chart of contribution rate results
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