Kk W |/ 5 ¥ O~ W21 H3E
2000 4¢ VOLCANOLOGY & MINERAL RESOURCES Vol.21 Neo.3

3CEARE 1003 - 9414(2000)03 - 0214~ 12

VL= M W3 T KT R A T2 3 5
RN B BB iR”

A& BRKRE,EGTF, RAE
(BXEHFAT R, IAEE 210016)

ME REZAMUTULENPLNEFRSX, ERESFLNRE LB E X
LXK, HE EELEFHNRELENMACHREEY  OH—-FMB TN T KMOFR, F=
FAH RCHR A B (X 35 38 S B T AL K R T B, M T 5 A 25 B R S SEORE , n h ET SL I | b 3 %
WM KA BROKRGRE AR T RILEZ2ANS K I REREMARBEREEK
BHER. FXHRILIZANBEBRTABRIARTHAN— RAIFERRKERIT T RS
W, AR TH XA RMER,

R T A R ; R B ; TR B B AN SR I E A

FESHES X14 SCRRARIRAG A

KIZANEREARNEEFA KR — LEREZFL HER I MR KN
WX, ERESANEFZLR, KIIZMAWERE BT IHFERE AL BN T8 .5
MBS E B AT BN B WM& AR, DI AR S S E M 1%, R
UEERE, 1995 FRI=ZAMBADELE6.1%, BREMIE 8859.3 127, 54 H
9 15.2% 11,

K= AWM T AUFRAARREMENEEHE, As4 htRE RS2
Bk H——T B R T =AM AB Ak, HHESEH 5700 B4, REH R
% 1.35m, (BRH T4 200 ZHBEAZEER, EHIEEHE,

FEAE R K VT = f W 00 AT 7EAR S A — A BT I F AR BB R B I R K, FF R T
AKERAE A/, 3 7K BB SR 2 R, BT, AR B 483 3 Tk 2B AR A
2R KB, BHS A EEE IR FARE—FEERERAORE, & 20 itE 60 FE4X
T, BEE R LR B R AR B, A O B AN Dl B R R, & s 3o b R K 9B SR
WERERK S, HITEEMBM TSI FAER RS LEORE, RS
IR BN . A A S R AR B B R A B, LA TR Y & BT,

© WRBER:2000-03-10
A3 o 1= H A A R BT B B (45 0299203050) 55 M WA LR
F—IEEMN - EHE09%3~), B IHRILAIRER, NS REMB R MRS E T,



B2k FE3S FAEE KO =MW T KRB R IFRRA B B8 215

HFHTEL VEE GHME R RS R ERE, SO B Bk WRSERE
SR R X BB B AR BRI N, g e KW K AR, A R T /K PSR 4 4E AL, 1 F 7k ke
FRIGRAMK R BS, FiAXEHEZAWMK WA F TSR BMARAEEHE TR
KHIEE

AICERLIAT AR BUR R L, 855 MR B 7R -8 28 FRR 0 T K 0 51 A9 30 T DT FE L e
FLAE 0 TH IR A AN T KK B B SR IR R (R, A B R R e BTIA B

1 hmiBE

HETIFEEE BRIREANERER T, F THER L EEST SBHO S BE KN —
FhE 2K SO TRMERSP, BETEEE R R R B REREED Y
BAKRELERLEEERERY A F O RFES, EAMEO=E T E R T8
BREHEKZHBTRIIEN, NERESKBEPMBUETK,5IEAEKKSETFTRE,S&E
PR ER: —BREBHRRSKELBKENEETES; ——RENBAENKE T BERKES
BE, SWMIERBSSIENBLEEES, SBULEITE, i EE R WM, EA R,
DIRER /A KR E B T &3 E M F R EARBHEAR 2 ER, R X, Kk EREE
WEFRE, HEEEEE,

WHTEEREERFREN AN HEHASEAEAATHERERS, WHE
T 1898 SETEHTE & Bh M U1 M, 1 XX b T 90 8 3 ™= FE 81 O 1956 ~ 1962 4, i &K | 4E
0.53m, ULFE 7= A 09 R R BB T 7K ; €T 1922 4E7E D 5% 55 R0 1 1 36— 3% 21 P 4 o 35
% BT VLM% , 1920~ 1969 4F B UTHE S 2. 6m, 7 A H T TR 19 18 B 2 4l BUIE 2 (305
~T64m) T KK HEBRZZH, W FRKKNUYE —FTHRE - 137m, ¥ il Bk
9100km2157

FWRESERER, KL =AWKEE RERSETED 4™, RO B0 X 2y &
BTREBMERII  AREEMERBHBCGE T KGR, EERRER TR I H IR
X, 1921~1965 4, LB HF LXK FEFH T 1. 69m, SLFEFLE KT E N 2.63m.
FEHE M LR M R 2R BUL TRE N 70~150m M F K, 1949~ 1965 4FE B4 1 4
TAKETE 142 m® U EQ, FFRAKE 5w PURE A T KA 2R IEAEE(E 1);1965 E2
KRB — RIS, W E IR A T — E R ;1966 — 1990 4 /9 25 4Eja] , PO X UL
F&7 124.5mm, %3 4. 0mm; B2 ,1990 ~ 1998 4E, LIS HHHNM YA T —~EHN LR, &
FIMERE 14.5~14. 6mm!®), o, PIFRE (PR )ZE 20mm/a B E, B % b R M FF
EZX LK IO X BB KEEE 30mm/a UL b ¥ R V0 A 5R 1 PR b T IO 8 UK
ME L, 4. 8m MEBAR 6.9m, EGHHT SHRE KN 3—4m, MR ER NG R
EWREMSEN, BWE, DETHE T lom, BEZFHREEE 500 5T @B

M ES EMNEREAABRERKITZAMTHERBE N HNYBEIEX, &ZX N
60 FRFFH MBI EVIE, 70~80 FRFM MEHEFTEER B . F=PLBRT L%,
80 ERFPMES, XK= AP O MURERF AT K, IR K ESH MNP THRERE

@ VLI CHRYL . E¥HR R EVE AR L 150 7 V0 40 BN X K SCH R T B b R4 A TE M IR 4, 1987,
@ Ly R, HESE X (L ) m ke YR S e it 45, 1999,



216 kWb o OE 5 ¥ O™ 2000 4

RE B E RS, TIBREEE 0. 2m M EHE L 5000k, H B E=FL
W AR K RiT TR 43 313k 1. 80m. 1. 48m F1 1. 20m®, #b 1 I 4 £ 36 £ A ¥ K 18
BE 3. 8m MBI A8 4. 2m, —HURKER BRERER/NE, REFAKRE—%R,
BEMEEENEMNEERR, EX—REBEFRBTKEE 4.5 . ILHERBRH
AN BREL M S I ER L, ST RKIEFRE KX, URE
WAA, TRERT URERMEZHE] AP OHRANEERS,{UE 1988 £F RRTTER S
H3% 66.77mm F1 76. 06mm, TTFEE R i 89 5. 0mm/a M ZE 5. 89mm/a, TUHEF LK
%10 SHFIEY B, HEMALG 1 SHARESEE—-EHIABT 30cm, AR
24, HETRBEREERNEFREAEE T AT, BiE 1999 £ 54 5T
WiABESIT R, A RS RE I X FE S EE 23940, ZBm 9.9 FAW,H
BE2FMAE 111258,

=107 101
30

F 40
50

60

L FER (mm)

HT KL (m)
RF K&

70
—30 30-1
80

90

L100

—404 a0
40 1 i J i 1 N 1 1

5 ST 1951 1906 145K (060 106>
iy | 1938 1950 830 18.1 1936 Tk [ae0 106 ]

Ht EBHsEES T KFRENEREXILES,1988)
Fig.1 Relation of ground subsidence and exploitation quantity
of groundwater in Shanghai City ( After liu Zhaochang et al. ,1988)
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Fig.2 Relation between land subsidence and groundwater dynamic
state in Jiaxing city (After Du Shigui etc. ,1997).
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Fig.3 Isopleth map of ground subsidence in Hangzhou — Jiaxing — Huzhou area(1974 —1994)
(Modified from Zhao Jiankang 1999)
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Fig.4 Three kinds of geological conditions related to geofracture
(After Larson, M. K. etal,1986)
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Fig. 5. Sketch of water level isoline of the principal groundwater mining horizon( Il ) and geofracture
hazard spots in Suzhou— Wuxi — Changzhou area {Modified from Yao Bingkui etc. ,1999)
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Fig.6 Sketch of the formational courses of pumping collapse (After Kang Yanren ,1990)
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Fig.7 Curves over the years of the total hardness, degree of mineralization and SO,%~ contents in deep
well of Laomizhuang, Maqun, Nanjing( After Huang Aikun et al,1999).
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The negative environmental effects of groundwater
exploitation in the Yangtze River Delta and
their preventive countermeasures

JIANG Yue — hua,DAI Qing —jia, WANG Ying — ping, WU Quan — huai
(Nanjing Institute of Geology and Mineral Resources , Nanjing ,210016)

Abstract

The Yangtze River Delta around Shanghai is the largest , richest and most devoloped area
in China. But at same time economic high — speed development and high — density population
have further aggravated requirements of groundwater exploitation yet ,and show universally
groundwater lowering by a wide margin in the most part of the delta,and give rise to all kinds
of negative environmental effects, such as ground subsidence, geofracture, land collapse, sea —
water encroachment, water — quality pollution and so on, grievously harming economic sustain-
able development and improvement of the people’s life quality in the Yangtze River Delta. A
Series of environmental geological hazards are analyzed and discussed as a result of the intense
groundwater exploitation in the Yangtze River Delta ,and some related preventive countermea-
sures and proposes are put forward in this article.

Key Words: groundwater; exploitation; environmental geology; geological hazards; preven-

tive countermeasure; Yangtze River Delta



