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Fig.1 Sketch map showing geological s

tructure of Taian, Shandong Province

5B (A0 ) SRR B o 3 i

Table 1 The relationship between the thickness of double structural vadose zone and the ratios and increments of compo-

nents in groundwater in Taian city

A=) 1 2 3 4 5 6 7 8 9 10 11 12
P B20 M7 BAIl  GI10 Mi2 B30 Mi11 Mi4 B25 Mi5 B24 B22
L S Ll SO 1 SO 11 SO 1 SR 1 SO [\l U (Ll SO /1 s 1 SO 1o

A B /m 0 1. 20 1. 40 1.50 1. 90 2. 05 2. 20 2. 40 2.45 3. 10 4,15 5.35
TKESTE e MR M M MR ey MR MR R PR TR @
TKIERELE /m 7.47  2.10 .90  1.10  6.20 805 3.20 2.40 560  2.00  2.00 1. 85
1985 AR A 2116 955 1355 1315 1376 1219 1427 957 566 1098 632 503

1960 A4 MY 415 270 450 440 570 610 620 363 285 730 330 420

I e 5.1 3.5 3.0 3.0 2.4 2.0 2.3 2.6 2.0 1.5 1.9 1.2
A0 Ac 1701 685 905 875 806 609 807 594 281 368 302 83

1985 AR 1374 521 775 680 502 628 518 475 350 538 361 227

1960 4E X MK 370 325 310 250 335 300 235 247 185 415 515 285

1 e 3.7 1.6 2.5 2.7 1.5 2.1 2.2 1.9 1.9 1.3 0.7 0.8
AN B Ac 1004 196 465 430 167 328 283 228 165 123 —154  —58

1985 AR A 406.7 94,0 150.0 200.0 151.2 171.7 216.2 110.2  83.7 177.7  70.1 53.0

1960 454 IR A 62.0  40.0 60. 0 60.0 110.0  95.0 100.0  46.2  40.0 135.0  65.0 110.0

f B 6.6 2.4 2.5 3.3 1.4 1.8 2.2 2.4 2.1 1.3 1.1 0.5
AN Ac 344.7 54,0 90.0 140.0  41.2  76.7 116.2  64.0  43.7 42.7 51 —57.0

. 1.0(TDS)/(mg+ L™ II. % /(mg « L™ [l o(Cl™)/(mg « L™ 1.
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Table 2 The relationship between the thickness of single structural vadose zone and the ratios and increments of components

in groundwater in Taian city

A=) 1 2 3 4 5 6 7 8 9 10 11
P B21 Mé M13 M5 M4 B17 M3—1 B16 BA12 BA10 M1
AL T ARG R UK B R BRSO IORS . S ERRG T SRR L SRR L SRRES L SRR T SERRE T SRR
AR /m 0. 40 0. 80 1. 00 2.00 2. 60 2. 85 3. 00 3.12 3.26 4. 05 10. 80
TKESE b0 L W5 W T S U 2 /1 L w5 D S T 1 B W W T S L o L
KRS /m 24.5 8. 20 22.70  21.70  20.40  21.00 19.00  46.38  23.04 5.85 15. 20
1985 AEMARME 1041 694 1418 1064 968 1006 863 830 571 663 467
1960 455 JEAH 495 240 645 485 570 590 615 640 520 660 609
I SERRIREL 2.1 2.9 2.2 2.2 1.7 1.7 1.4 1.3 1.1 1.0 0.8
ARG Ac 546 354 773 579 398 416 248 190 51 3 —142
1985 AP 642 373 583 454 430 470 478 393 195 157 215
1960 455 JEAH 270 167 365 300. 0 290 245 265 355 280 315 412
f BT R 2.4 2.2 1.6 1.5 1.5 1.9 1.8 1.1 0.7 0.5 0.5
AT Ac 372 206 218 154 140 225 213 38 —85 —158 —197
1985 AR H 284.5 74.3 188.0 150. 9 112. 4 175. 2 79.5 88.0 35.9 111.0 43.6
1960 454 IR 75.0 25.5 120.0 95.0 95.0 90.0  100.0 125.0 120.0 111.0  167.6
i BT EE 3.8 2.9 1.6 1.6 1.2 L9 0.8 0.7 0.3 1.0 0.3
ARG Ac 209. 5 48.8 68.0 55.9 17. 4 85.2 —20.5 —37.0 —84.1 1.1 —124.0

E: 1.p(TDS)/(mg « L1 1. B/ (mg « L™ Il o(Cl7)/(mg « L),

(=R S VSR Y e |

SEbrARE (mg: L)
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Fig. 2 Relative curves between the ratios of components

and the thickness of vadose zone
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Fig. 3 Relative curves between the increments of compo-

nents and the thickness of vadose zone
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Table 3 Comparison of the ratios and increments of components in groundwater in Taian city
f5 /\k)—. P(TDS)/(mg-L D) @ﬁ/(mg'L 1y P(Cl )/(mg-L 1y
S KR pra=——— o= oYy = P o=
J;}f nﬁ'l”f B E A Ac Y T A4 LA Ac YT =E A4 A i Ac
a8
W PR e CPE Wl CFE Wl PEME e P FenGE| SEHME
bikis 2.4~5.1 3.4 685~1701 1039 1.5~3.9 2.7 167~1004 513 1.4~6.6 3.3 41.2~344.7 144.0
<<2.00m,, .
Bkt 2.1~2.9 2.4 354~733 558 1.6~2.4 2.1 206~372 265 1.6~3.8 2.8 68.0~209.5 108.8
2. 00~ Hw 2.0~2.6 2.2 281~807 573 1.9~2.1 2.0 165~328 251 1.8~2.4 2.1 43.7~76.7 75.2
3.00m MR L 1.4~2.2 1.8  248~579 410 1.5~1.9 1.7 140~225 183 0.8~1.9 1.4 —20.5~85.2 34.5
KRS 1.2~1.9 1.5  83~368 251 0.7~1.3 0.9 —154~123 —30 0.5~1.3 1.0 —57.0~42.7 —3.1
>3.00m,, .,
Bkt 0.8~1.3 1.0 —142~190 26 0.5~1.1 0.7 —197~38 —101 0.3~1.0 0.6 —124.0~1.1—61.0
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Relative curves between the ratios of components
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and the thickness of vadose zone
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Fig. 5 Relative curves between the increments of compo-

nents and the thickness of vadose zone
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CONTROLLING EFFECT OF QUATERNARY HYDROGEOLOGICAL
STRUCTURE ON CONTAMINATING SENSITIVITY OF
SHALLOW GROUNDWATER, TAIAN CITY

Ma Zhenmin Chen Honghan Liu Licai
(Faculty of Water Resources and Environmental Engineering , China University of Geosciences, Bei-
7ing 100083, China)

Abstract: The Quaternary hydrogeological structure in Taian shows that the contamination in shal-
low groundwater is controlled by the Quaternary hydrogeological structure. When the lithology of va-
dose zone is the same as that of aquifer, the vadose zone is thicker, increasing the pollution-prevention
index, so that the contamination in the aquifer is smaller. However, on the similar conditions in surface
environmental quality and in lithology and thickness of the vadose zone, the coarse-sand aquifer is easier
to contaminate than the silty-clay aquifer.

Key words: vadose zone; hydrogeological structure; contaminating sensitivity.
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