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Fig.1 Map showing the Jinan spring catchment
and the sampling locations
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1
Tablel Chemical and isotopic compositions df shallow groundwater and surface water in the Jinan spring catchment
K" +Na* ca®*  Mg?* a- i HOD;  NO; DS 8D 580
31 59.75  156.07 62.16 148.69 180.31 443.74 102 1070.24 -59 -84 2006. 6
11 15.75 90.85 16.25 3826 2543 301.99 274 5086 -66 -9 2006. 6
05 63. 00 36. 11 0.35 36.28 129.45 9.25 589 317.96 - 68 -9 2006. 6
12 19.20 76.87 13.42  17.84 2312 301L.99 593 476.66 -66 -9 2006. 6
NO4 246.25  155.81 36.86 129.59 229.47 680.42 9.52 15382 -60 -83 2005. 10
KD1 14.00 68.51 11.39 21.21 28.99 220.05 15.05 398.13 -64 -10.1 2005. 10
54 1 ( ) 140. 00 129.28 28.97 82.28 113.27 536.18 18.50 1089.99 - 53 -7.5 2006. 6
CX7 15. 40 78.50 1210 21.20 48.30 217.20 26.40  419.10 -62 -89 2005. 10
06 25.65 109.48 16.95 39.65 50.86 323.56 36.90 622.26 - 66 -9 2006. 6
28 83.95 326.12 73.46 174.46 576.07 493.04 43.05 1790.40 -60 -7.9 2006. 6
251 67.65 320.89 77.06 189.67 560.38 460.37 43.25 1739.8 - 56 -81 2005. 10
J8 1590  119.34 25.46  40.06 49.27 324.28 7290 666.55 -62 -9.7 2005. 10
04 18.00 10599 19.07 20.22 64.73 283.50 83.20 611.90 -65 -8.8 2006. 6
430 22.00 156.90 10.70 58.90 111.10 278.00 84.80 722.40 - 62 -9.6 2005. 10
26 91.05 194.51 48.03 137.79 288.50 351.29 107.10 1226.52 - 56 -7.9 2006. 6
03 20.55  144.43 24.72 4262 76.29 20582 171.88  793.54 -64 -8.8 2006. 6
CX39 387.50  195.60 57.00 272.10 217.40 584.90 313.80 2028.30 -59  -9.2 2005. 10
466 13.75 77.35 13.40 18.85 74.88 194.68 29.13 43289 -60 -9 2005. 10
467 10. 50 72.93 12.06 14.13 70.05 188.78 20.40 398.23 -61 -86 2005. 10
R1 55.35 58.57 25.46  55.37 110.14 18531 17.20 51700 -64 -9 2005. 10
R2 21.65 90.61 1836 41.23 6425 237.42 2870 51392 -60 -88 2005. 10
R3 48. 40 53.48 22.79 47.12 115.94 176.62 16.10 491.06 - 62 -9.6 2005. 10
R4 14.90 75.14 1273 22.38 6522 20557 22.35 425.62 -61  -9.2 2005. 10
R5 20.80  103.21 17.42  34.16 102.90 286.64 18.10 63893 -62 -9.4 2005. 10
R6 18.20 64.10 15.40 21.20 82.10 159.20 28.10 388.30 - 58 -84 2005. 10
R7 13.95 85.09 15.41 20.03  90.82 204.42 29.88 465.97 - 59 -81 2005. 10
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K" +Na* ca2* Mg?* a- Sory HQO3 Vi Lol
1984 1145  60.87 1151 1571 19.58 213.02 €180, (meq/L)
1985 [e]: [a]>
1996 14.02 7216 1641 2479 4563 219.67
1999 14.75 8463 1526 31.18 41.27 242.89 6 K+N—C Ca—S0O,
2005 13.10 8133 1581 28.27 5217 237.42 Fig.6 Diagram showing K+ Na —Cl and Ca —S0,
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A sudy o pore dructure, pore fractal feature and per meability
o unconsdlidated sand

YANGJian" , CHEN Jiarjun’ , YANG Zhourxi® , ZHENG Hai-liang'
(1. State key Jaint Laboratory o Environmental Simulation and Pollution Control , School d Ervironment
Beijing Normal University , Beijing 100875, China;
2. Xianyang Ingtitute for Survey and Mapping, Xianyang 712000, China)

Absract : RPore gructure of unoconlidated medium is an inportant influence on fluid migration. Unoonsolidated
quartz sand sanples are consoli dated with epoxy resin and are used to produce thin sections. The parameters of pore
dructure are obtained from these sections with image procesing method. The fracta node's of pore Sructure are
used to andyze the fractd feature of unconsolidated porous medium, and the permeability of porous medium is
measured and calculated. The results indicate that there is linear dependence anong porodty , pore Sze and grain
diameter. The correlaion codficient between porosty and grain diameter is - 0.9765, while the correation
oodficient between pore gze and grain diameter is 0. 9966. In the double logarithmic coordinate sygsem of 11 -
INNE ) , the data pointsof sde length of square (i.e. ,€) and tota square numbers (i.e. , NE)) o having
pores are goproximately in aline, and thefracta dimendgonsadf pore didribution are very close for different sanples.
Moreover , in the double logarithmic coordinate sysem of Inr - InN (r) , the data points of pore szes (i.e. , r)
and totdl pore numbers (i.e., N(r)) o pore Sze that are greater than r are andyzed with the subsection
regresson method. The results of subsection regresson method can reflect the practica Stuation of pore sructure.
There are high corregponding relationships between the fractal dimendon of pore gructure and the fractal dimendon
of grain diameters. The permeahility measured by experiment is 5. 19 x 10 °mm’ , which is 5. 75 x 10" *nn” when
calculated with the fractal dimendon of bigger grain diameters. The two values are very close. Fractal dimengon of
grain diameters can be used to calculated the permeability of porous medium.

Key words: thin sction; image procesing; pore gructure; fracta dimendon; permeability
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Hydr ochemigtry and isotopes o shallow groundwater
in the Jinan spring catchment

XU Hui-zhen' , L1 Wen-peng’ , YIN Xiurlan' ,DUAN Xiu-ming ,GAO Zan-cong’ ,\WANG Qing-bing’
(1. China Institute & Geo-ervironmental Monitoring , Beijing 100081, China;
2 . Shandong Geo- Environmental Monitoring Station, Jinan 250013, China)

Abstract : Hydrochemigry and gable i otopes o shallow groundwater and surface water were sysemetically anayzed
inthis pgper. Combined with topogrgphicad and hydrological oconditions, this pgper analyzed thoroughly different
recharge ources of shallow groundwater and surface water in different areas, and revealed the hydraulic connection
between the karg groundwater and the shalow groundwater. The invedigation and research results show that the
shallow groundwater mainly receives recharge from precipitation in urban area and the eagern suburb; and mainly
comes from underlying kars groundwater and surface water in western suburb and Fingandian digrict. The results
may provide inportant base in protecting the Sorings and optimizing groundwater exploitation in the catchment.

Key words: shalow groundwater ; surface water ; hydrochemigry characterigics; stable isotope



