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2005 10 2006 6 2005.10 203 76 18 05 0.38 3.89
2006. 06 02 18 79 174 051 0.29 374
1984. 09 18 145 043 0.20 3.50
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Table 2 Stable isotopic compositions of Emeishan and Dayangzhuang well fidds( V¥ SMOW %)

8D 5180 ) §180
1989. 01 -62.30 - 867 1989 01 - 609 - 8.5
1989. 03 - 55.50 - 767 1989 03 - 59 60 -8 7
1989. 04 - 60.00 - 872 1989 04 - 58 10 -8 &
1989. 05 -62.10 - 884 1989 05 - 5770 -8 70
1989. 06 - 59.60 - 870 1989 06 - 60 00 -85
1989. 07 -58.40 - 870 1989 07 - 5760 -8 12
1989. 08 -59.50 - 876 1989 08 - 5960 -8 8
1989. 10 - 61.00 - 869 1989 10 - 60 60 -8R
1989. 12 -59.10 - 875 1989 12 - 60 10 -8 87
2005. 10 203 -62.00 - 950 2005 10 206 - 59 00 -8 2
2006. 06 (1) - 61.00 - 860 2006 06 41 - 62 00 -8 &
2006 06 42 - 60 00 -8 &
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Fig. 1 Sampling locations of groundwater in Jinan spring area

20
1g| o1984

42005
L6 42006
14}

Mg?*:80,%7=0.60:0.32

Mg?* (mmol/L)

X

oo oo o~
O N AN ON
>e

0.2 0.4 0.6 0.8 1.0 12
S04~ (mmol/L)

e
=

2 Mg* SO,
Fig.2 Diagram o Mg®* versus SO,”" of Emeishan
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Table 3 Hydrochemical compositions of four springs in Jinan downtown( mmoJ L)
(C) pH K* + Na* Ca?* M a- S04% HCO5~
1984. 01~ 03 185 7.0 0 47 1.79 0 51 0.61 0.4 3.85
1984. 07~ 08 185 7. 45 0 54 1.82 0 58 0.61 0. 27 3.85
1984. 09~ 10 185 7.79 045 1.77 0 50 0.62 0. 20 3.73
1985. 01~ 03 185 7. 89 041 1.74 0 51 0. 64 0.2 3.67
2005. 10 200 7. 40 0 62 2.60 Q78 1.10 0. 87 4.55
2006. 06 55 18 7. 90 073 2.53 0 & 1.17 0.75 4.45
1984. 01~ 03 18 7. 87 043 1.54 0 50 0.43 0. 19 3.49
1984. 07~ 08 18 7. 62 0 50 1.55 048 0.45 0. 21 3.65
1984. 09~ 10 18 7. 68 0 40 1.52 0 49 0.43 0. 19 3.56
1985. 01~ 03 18 7. 89 041 1.55 0 4 0.44 0.2 3.56
2005. 10 202 Q0 57 2.15 059 0.84 0. 65 3.84
2006. 06 48 195 7. 90 052 2.03 Q0 66 0.80 0. 54 3.89
1984. 01~ 03 185 7.97 041 1.56 048 0.46 0. 18 3.50
1984. 07~ 08 185 7. 60 045 1. 66 Q0 37 0.50 0.2 3.55
1984. 09~ 10 185 7. 80 041 1.49 Q0 47 0.46 0. 21 3.44
1985. 01~ 03 185 7. 8 039 1.64 04 0.49 0. 18 3.52
2005. 10 199 7. 40 0 65 2.21 Q0 67 0.86 0. ® 4.16
2006. 06 50 18 2 7. 80 058 2.18 0 68 0. 89 0. 63 4.09
1984. 01~ 03 17 7.9 049 2.03 058 0.84 0. 27 4.03
1984. 07~ 08 17 7. 57 053 2.03 04 0.86 0.29 4.03
1984. 09~ 10 17 7. 50 0 44 2.05 059 0.86 0. 31 4.00
1985. 01~ 03 17 7. 73 049 2.12 04 0. 89 0. 27 4.06
2005. 10 201 7. 30 107 3.10 oA 1.63 0. 89 5.03
2006. 06 51 18 7. 70 1. 06 3.03 08 .51 0. 2 5.05
1984 1 ~ 1985 3 4 1984 1 ~ 1985 3
2 2- .
, , 4 Mg : S0, = 0.60: 0.32
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Table 4 Stable isotopic compositions o shallow .
groundwater and four springs in Jinan ( V SMOW Y%o) 9 —60 | A )
< ,
8D 8180 8 s
2006. 06 26 -5% -79
2006.06 28 -0 -79 =70
C 2006. 06 31 -5 -84 25
2006.10  NO4 -0 -83 -105 -10 -95 -9 -85 -8 -75 -7
2005.10  25( -6 -81 50 (%)
20006. 06 03 -64 -88
2006. 06 04 -6 -88 5D 6%
2006.06 05 -6 -90 S D 570
D 2006.06 06 -6 -90 Fig.5 Rdationship between SD and §'*0O
2006.06 11 -6 -90 o four springs in Jinan downtown
2006.06 12 -6 -90
2005.10  CX7 -6® -89 (1)
2006.06 48 -6l -83
2006.06 49 -6l -84 ’ )
2006.06 50 -6 -86 ’ ¢ .
2006.06 51 -6 -84 , ;
2006.06 55 -®2 -85 (2)
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Fig.4 Diagram of Mg* vs SO, of
four springs in Jinan downtown 4
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Changes study of groundwater quality of Xijiao well fields
and downtown springs in Jinan

WAN Liqin"?, XU Hur zhen’, YIN Xir lan’, LI Werr peng’, WANG Qing bing’, DUAN Xitrming', GAO Zarr dong’
(1. China Unwersity f Geoscience, Bejing 100083, China;
2. China Institute for Geo-emwironmenial Monitoring, Beying 100081, China;
3. Shandong Geo Environment Monitoring Station, Jinan 250013, China)

Abstract: This paper studied changes of groundwater quality in Xijiao well fields and four springs in the downtown
of Jinan city by comparing and analyzing the hydrochemical and isotopic data in 1984, 1989, 2005 and 2006,
respectively. The results showved that great environmental changes had been happened in the recharge area and
discharge area in Jinan since 1980’ s. This changes resulted in nor mineral solution S04~ input increased, which
was disproport ionate with Mg2+ . Presently, the exploited water from well fields is a mixture of underside Karst
groundwater and local precipitaion, while the exploited water from the urban springs is a mixture of underside Karst
groundwater and local shallow groundwater.

Key words: well field; spring; hydrochemistry; stable isotope
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