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Responses of Groundwater Recharge and Pumpage to
Change in Precipitation in Hebei Plain

ZHANG Guang-hui, FEI Yu-hong, YANG Li-zhi, HAO Ming-liang, SHEN Jian-mei

Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang 050061, China

Abstract: The research from 1986 to 2000 into the dynamic processes and interactions among annual precipitation, annual
groundwater recharge from rainfall and annual pumpage for agriculture in Hebei plain to the south of Beijing and Tianjin, re-
vealed the negative relationship between the increase or decrease in annual precipitation and the contemporaneous annual
groundwater recharge from rainfall and the annual pumpage. In another word, when the annual precipitation decreases, the
recharge decreases, but the pumpage increases. However, when the annual precipitation increases, the recharge increases to
a relatively great extent, but the pumpage decreases. During the successive years of shortage or abundance of water, if the
annual precipitation decreases (or increases) by 10 mm, the water quantity of the regional groundwater system decreases by
7. 08 mm (or increases by 7. 06 mm) and the corresponding water level falls (rises) by 5. 2 cm to 8. 7 cm. In the range of the
annual precipitation variation from 10 to 320 mm. if the annual precipitation decreases (or increases) by 10%, the water
quantity of the regional groundwater system decreases by 7. 98% (or increases by 7. 67%), the corresponding water level
falls (rises) at the same rate. The effect of the precipitation variation both on the decrease in recharge and on the increase in
pumpage in the dehumidification season is greater than that on the increase in recharge and on the decrease in pumpage in the
increasingly raining season. Therefore, more attention should be paid to some measures that may soften the effect of the pre-
cipitation variation on the underground water system in the successive years of shortage of water, which may be of great sig-
nificance to the stability and security in the underground water supply system in the north of China.
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Fig.1 Dynamic processes among precipitation, the pumpage for agriculture, groundwater recharge from rainfall and

its level in Hebei plain from 1986 to 2000
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Table 1 Irrigated area of land for growing field crops in the study area since 1986 to 2000
1986 1988 1990 1992 1994 1996 1998 2000
11.6 11.6 12.1 12. 6 12. 8 12.9 13.1 13.2
11.2 11.3 11. 6 12.2 12.3 12.4 12. 6 12.7
43.5 43.5 44,9 47,2 47.7 47.9 49.1 49. 2
40. 5 40. 5 41.7 43. 8 44. 3 44,5 45.6 45. 8
30.0 30. 1 30.9 32.5 32.8 33.0 33.8 33.9
61.1 61.2 63.0 66. 2 67.0 67.3 68.9 69. 1
21.4 20. 7 22.6 24.7 20. 4 21.4 21.7 20. 6
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Fig. 3 Relationship among the pumpage for agriculture, groundwater recharge from rainfall and the precipitation in Hebei plain

since 1986 to 2000
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2 1986—2000

Table 2 Influence intensity of annual precipitation variation to regional groundwater quantity and its level in Hebei plain
since 1986 to 2000

+ (mm) 10 30 50 70 90 120 150 210 260 320
7.06 21. 09 35.01 48.83 62. 56 82.96  103.15 142,92  175.48  213.91
(mm/a) 7.08 21.32 35.67 50. 14 64. 72 86.81  109.17  154.72  193.53  241.12
5.2~ 155~  25.7~  35.9~  46.0~  60.9~  75.8~  105.1~ 129.0~ 157.3~
. 8.7 26. 1 43,2 60. 3 77.2 102. 4 127.3 176.3 216. 4 263. 7
(em/a) 5.2~ 15.7~  26.2~  36.9~  47.6~  63.8~  80.3~ 113.8~ 1423~ 177.3~
8.7 26. 3 44.1 61. 9 79.9 103. 2 134. 8 191.1 239.0 297. 8
®qe ;0. 082~0. 136( ,2004).
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