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Tab. 1 The seasonal change of the groundwater level in Nanpi Testing Area during 1982 1989

1 2 3 4 5 6 7 8 9 10 11 12
1982 4.83 4.53 489 555 6.09 6.34 6.53 6.52 5.38%*
1983  6.72 6.7 6.59 5.41 5.51 5.43 5.08 5.05 5.01 4.86 4.88 4.84 5.51
1984 4.96 4.93 4.95 4.39 3.64 4.05 4.31 4.52 5.08 4.97 4.96 4.85 4.63
1985 5.05 5.42 6.62 4.92 4.26 4.66 4.69 5.27 5.6 5.78 5.94 5.96 5.35
1986 6.05 6.11 6.2 5.6 5.11 4.73  4.46 5.09 5.1 4.73  4.54 4.44 5.18
1987 4.55 4.58 4.31 3.87 3.68 3.77 3.66 4.13 4.91 4.57 4.78 4.8 4.30
1988 4.88 4.87 4.8 3.45 2.92 2,96 3.00 4.34 4.57 4.68 4.76 4.79 4.17
1989 5.37 5.44 5.41 4. 61 4.27 4.3 5.3 4.85 5.19 5.13 5.2 4.17 4.94
* 5 10
2 1995 2001 10*
Tab.2 The seasonal change of the groundwater level of 10* in Nanpi Testing Area during 1995 2001
1 2 3 4 5 6 7 8 9 10 11 12

1995 5.90 5.8 5.52 5,15 4.37 4.10 3.95 5.80 575 570 570 5.80 5.30
1996 5.70 5.80 5.45 5.40 3.80 4.15 3.80 5.62 6.50 6.40 6.40 6.00 5.42
1997 6.20 6.10 6.30 6.40 5.70 4.90 3.40 2.10 3.00 3.00 2.80 2.90 4.40
1998 2.50 3.30 3.50 3.78 2.84 2.30 2.50 4.11 3.80 3.10 3.52 3.26 3.21
1999 3.57 3.50 3.40 3.10 2.66 2.20 2.15 3.50 3.60 3.40 3.50 3.20 3.15
2000 3.50 3.80 3.70 2.90 1.30 -0.45 1.80 3.30 3.38 3.40 3.45 3.55 2. 80
2001 3.60 3.70 3.50 3.20 3.00 1.50 0.60 4.40 4.20 3.00 2.50 1. 60 2.90

, (3m), 90 ,

10* 2 , 7
2. 4 m, 8 ,
; 5.7 ;
4. 1m, 1.9 3.8m 2000 6
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Fig.1 Distribution of the observed wells in Nanpi Test Area
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Fig. 2 Precipitation variation since 1965 in Nanpi
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Fig.3 The changes of Groundw ater level before and after the rainstorm
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3
Tab.3 Error analysis of groundwater level between simulated value and practical value
/m /m /m ! %
25 1982 5.38 5.38 0 0
1983 5.28 5.51 0.23 4.20
1984 5.14 4.63 - 0.51 10.91
1985 5.00 5.35 0.35 6.61
1986 4.86 5.18 0.32 6.16
1987 4.73 4.30 -0.43 9.98
1988 4.60 4.17 -0.43 10. 33
1989 4.48 4.94 0. 46 9.39
10* 1995 5.30 5.30 0 0
1996 5.10 5.42 -0.32 5. 86
1997 4.397 4.40 - 0.003 0.072
1998 3.79 3.21 0.58 18.03
1999 3.26 3.15 0.11 3.64
2000 2.81 2.80 0.01 0.47
2001 2.42 2.90 - 0.48 16. 41
25# 1995 5.05 5.05 0 0
1996 5.735 6.16 0. 425 6.90
1997 5.34 5.07 - 0.27 5.28
1998 4.97 4.77 -0.20 4. 14
1999 4.62 4.35 - 0.273 6.28
2000 4.30 4. 14 - 0.163 3.93
2001 4.00 4.5 0.50 11.20
6 -
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Fig.-4 Dynamic modeling curve of shallow groundwater table in Well 10*
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A Study on the Dynamic Variation of Shallow
Groundwater Table in the Saline and Water
Deficit Region in North China Plain

MAO Ren—zhao', LIU Xiao+ing'» LOU Hua-jun’

(1. Research Center for Agicultural Resources, Shijiazhuang 050021, China;
2. Institute of Geographical Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: The property of precipitation and dynamics variation of shallow groundwater
level in the saline and water deficit region, North China Plain, were discussed in this paper
by taking Nanpi T esting Area as a case study.

The annual precipitation concentrates in a few of rainstorm process within the mon—
soon climate region. The shallow groundwater is recharged mainly by the permeated
runoff of rainstorm. So the resuming extent of groundwater level can express the active
water resource status. The average annual precipitation from 1965 to 2001 was 545. 7Tmm.
Simple statistics revealed that there was a linear relationship between the groundw ater lev-
el and the annual rainfall amount. T he correlation coefficient was 0.6317 and 0.4249 in
the two periods of 1980 1989 and 1995 2001 respectively.

The biggest annual fluctuation amount of the groundwater level was 4. Im, and sea-
son resuming amount was among 1.9 3. 8m.

According to the results measured by artificial rainfall, there was no runoff in grass—
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land when it rained continually with 56. 9mm of the total water amount. The runoff coeffi—
cient was 0.13 when it rained continually with 114. 3mm of the total water amount at
1. 0bmm/ min of the raining intensity. But the coefficient was 0.21 for bare farmland at a-
like raining intensity. The resuming amounts of groundwater level were 1.41 3. 97m in
the Nanpi Testing Area when a heavy rainstorm with 252mm water amount occurred in Ju—
ly 13, 1997.

The Grey Dynamic M odel results show that the shallow groundwater level will be de—
clining gradually in the future based on the water supplying, water utilization and water
geo—hydrological condition at present. The decline ratio is about 0.12 0. 14m/y. Tt is dif-
ficult to keep the water balance only with the recharge of rainfall. T herefore it is empha-
sized to take the comprehensive water saving measures and to regulate the runoff of many
years as well as to introduce water from outside watersheds etc. in order to prevent the
water environment deterioration of the area.

Key words: Saline and water deficit region; Dynamic variation of shallow groundw ater;

Simulation; North China Plain



