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Evolution Characteristics and Trend of Shallow Groundwater
Recharge in Taihangshan Piedmont Plain over the Last 300 Years
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Abstract The periodic variability of shallow groundwater recharge capacity and the deficiency of water resources in Taihangshan
piedmont plain are expounded from the evolutionary characteristics and mechanism of shallow groundwater recharge over the last 300
years. The evolutionary trend of the regional hydrologic cycle from 2000 to 2050 is predicted. According to the results of the research

the quantity of the groundwater recharge in Taihangshan piedmont plain in the last 300 years is not the smallest in the whole period
since Early Holocene and is not the smallest during the last 1 000 years the quantity of the groundwater recharge in the 20™ century
is not the smallest during the last 300 years and the period with the least groundwater recharge must have been from 1820 to 1847.
The groundwater recharge in Taihangshan piedmont plain from 2001 to 2010 will probably increase. It is therefore suggested that the
trend of the regional hydrologic cycle in a period of a hundred years should be studied as soon as possible.

Key words piedmont plain groundwater recharge evolution characteristics and trend of recharge MCB method

6.2% 7.88x10°m’ a

20 80 18.4% 38.6x10%m’ a
13
1.42x10* km*> 1 1.05 %
10* km? °
“ " 300 a
40
40 a
200010301 2000-163 49871079
2002-1-7
1959 E-mail Huanjing(@heinfo. net

(1} .2001. .14~19.



2003

262
1 Clp — .izllpiClz- :EIIP
1.1
MCB 1
R = qql Cl.\‘w 3
2 3
Wood 1999 MCB R= 0, Cy - P 4
Eriksson 1969 Allison 1978 qa mga D, 0 3U
Ellyn 1996 MCB C mg cm®  Z
m Clg,
MCB
mg cm® R
@D ) mm a P mm a Clp
mg cm’ P; )
@ mm Cl, i
mg em® Ry
©) @ mm a
®
©
Ellyn 1996  MCB
GMCB 1
Z A =
Wood 1999 MCB 4
PCl, Stone 1992 Allison 1978
Az :J:e,.(]swdz PCl, 5
A z
300 a Az = 21' CL—ZI-}’Z- PCIQ 6
MCB A z Z aB.P. 6
50 a Zi Z cm 71'
GM- mg Cm3 2: CZiZz'yi 1
CB mg cm’
MCB  GMCB 1.2
60~ 110 m 1. 0%0 ~
2.0%o
qcl = — D, 6 v oC oZ + Clsz 1
2001 1 300 a
qa = PClp 2
2001 300 a



263

3 300
0 0 B
4 E_ 4~
6 — e —
g 8-
= y
- 4
12+ 12 4
—
16 16 o ;ﬁ
1 ZKl 1
ZK1
20 T T T T 20 y | . .
000 0.04 008 012 016 g 0.1 0.2 03
0 0
4 —
£ °7] a
-~ . -
12 4 12
] ZK2 y ZK2
20 T 1] T T ™ T T T 20 3 T T T T r
000 006 010 015 020 025 0.0 0.1 0.2 0.3 04
Cimunmmgeg’' ERETAR%
1 ZK1  7ZRK2
Fig.1 Distribution of chloride content and soil water content in
different deep of ZK1 and ZK2 profiles in Taihangshan piedmont plain
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Table 1 The data of groundwater recharge in the profiles of ZK1 and
7K2 in Taihangshan piedmont plain over the last 300 years
m a mm a ! m a m g m 2
7K1 18.2 185 9.09 0.5 5 1.68 757.84
ZK2 18.9 295 6.72 0.6 10 2.02 1209.90
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Fig.2 Relationship between chloride distribution of ZK1 and ZK2 profiles and arid index in Taihangshan piedmont plain
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Fig.3 The evolution course of groundwater recharge
in Taihangshan piedmont plain since since the Holocene
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Table 2 Mean recharge of shallow groundwater in Taihangshan piedmont
plain in different stage over the last 300 years
7K1 ZK2
ADa mm a ! ADa mm a ! ADa mm a !
1706~1710 574" — — 1702~1725 10.25
1710~ 1725 635" — — 1702~1725 10.25
1726~1759 651 — — 1726~1760 6.69
1760~ 1829 668 — — 1761~ 1825 7.97
1830~ 1849 529 1820~1847 3.59 1826~1875 4.17
1850~ 1869 594 1848~ 1868 7.727" 1826~ 1875 4.17
1870~1899 622 1869~1897 15.65 1876~1892 10.00
1900~ 1949 514 1898 ~1945 4.59 — — —
1949~1969 628 1946~1997 9.36 1893~1997 5.41
1970~1995 470 1946~1997 9.36 — — —
% - P
3 40 a
20 Table 3 Variation percentage of precipitation
4 2 in Taihangshan piedmont plain in the summer
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Fig.4 The evolution course of precipitation
in Taihangshan piedmont plain over the last 1 000 years® 25%
(1} .2000. . 6 46~51.
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