43 % 3 7K 3C i R TR B Vol. 43 No.3
2016 4E 5 H HYDROGEOLOGY & ENGINEERING GEOLOGY May,2016

JE 5T 7 LU bt X 3 TS 7K 518 45 $L A T

2 ORkAA L, ETHEA T BT ERETE R
(1. BHFERFRTAELABESXFEMBARETEER T F AN/ ZHERELKRE B A HKF 3
FTEEBE/RRAREL&EFRE, LT 100048;2. LK FTRIIF ZA®RF KA, T  100195)

WE: LI X KRR E R KR, 2 s T E AN R BKOK IR 22— KW ad & JF R R K B 45
AT DRI T KK AL R B S BRI, e K G R K BE S K o o ST K S5 4 8 A5 S B K 2 R G SR H
1o SR A BR 22 43 7 Bk 04T X305 7K U2 R R BB S0, 43 7 AS ) FF SR 41 5 /K2 R GEmm o R AF o BUES 40 R A0 15 L
i 1X 3 7K TP SR A A F) 3. 546 2 x 10 m’ /a, N3k B AT HF S IR H A0, 75 244 PR IR % 2. 798 8 x 10" m’ /a, SCHUR AP F
M 5 437 BUIRIT S 2 2030 4, 5 7KK A2 T B 22m, 55 1 R 7K H 7K K A7 R B 24 28 m , &5 43 1 X 56 DU R WK & K 2 10 3L i
TG m KA IR B 505, e BB A s SR J7 48 27, 2030 412K 5 W K K AP B B 24 Sm, 55 DU R 7K K K A T B 24 6m,,
K3 S K2 A K 0. 185 4 x 10°m* 55 1 R &K 2 RSk 2k 2. 782 8 x 10°m’

SR bt V0L R K BUE AL e K AL

FESES: Po4l.2 XERERIRAD: A XEHE: 1000-3665(2016)03-0029-08

Numerical simulation of groundwater flow for Xishan area in Beijing
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Abstract; The Xishan area, located in western Beijing, is one of the most important well fields supply the
water for the city. The long-term groundwater overdraft has caused the regional groundwater depletion and
other environmental issues. The South-to-North Water Diversion Project ( SNWTP) may partly change the
water-use scenario and increase the aquifer system storage. A numerical groundwater-flow model of Xishan
area was developed to synthesize estimates of water-balance components and hydrologic properties, and to
analyze the response of aquifer system to the predictive scenarios. The following results were obtained: (1)
Sustainable yield may be accomplished by reducing current abstraction of aquifer system from 3.546 2 x
10°m*/a t0 2.798 8 x 10°m*/a; (2) The average drawdown of karst and quaternary confined aquifer are 22
and 28m to the end of 2030 with current pumping rates ( hypothetical scenario 1). Localized cells near the
pumping centers will go dry by the year 2028 ; (3) Under the hypothetical scenario 3, a projected decrease in
abstraction rates from the entire system during 2019—2030 cause the water level of karst aquifer to rises about
5 m. However, the water level of quaternary confined aquifer will continue to decrease with the maximum 6m
at the end of 2030. The estimated storages of karst aquifer was increased by 0. 185 4 x 10°m’. And quaternary
aquifer system will loss 2. 782 8 x 10°m”.
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Fig. 1 Location and geological setting of study area
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Table 1 Hydrologic property values specified in the calibrated model
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Fig.2 Hydrogeologic cross-section ( The location of cross-section EE’ shown in figure 1)
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Fig. 4 Protentiometric contour decline of quaternary confined water from 2013 to 2030
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Fig. 6 Protentiometric contour decline of karst water from 2013 to 2030
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KA T BBKL 2.597 4 x10°m’ 55 DU & &K Z I
KA 2.782 8 x 10° m®, B P & & /K J2 K & Ik
0.185 4 x10° m’,

PR 7 28 ) S, B4R T R T b X BB R AR
PR R, B R X B R F 2L IR
ORI . HHCE I R 5 A U R R A SR L
DXAE R PFH 50.5C , A T GMS 5] 3 At FEA 0L ) Be 9
P 7K 247 20 G o TR B R R B U HE I & R 0. 195 1
x10° m*/a BN % 0.220 4 x 10*m’/a £ 45, JE K 2
YA B R SR A A5 DX K AL [T T R4 X B K 2
KA 5 BE G R 58 S, A 0O AR O 1] 3aE i A R 1
Jm, Mk 0.243 8 x 10* m’/a HE %] 0.312 7 x 10* m*/
a, FE A B T 05T X 4R o At K K R b R
5 DX A LT 7K R 22 JF R 5]k 1 5 A ) HE i &
e

F3 TAkMEE
Table 3 Water balance for budget aquifers

% Aok : AKBBGI/ (x10°m® + a”! )A it B/
Vi HEMERNZY  TTIE R 4 A LR IR i A1 i i i (x10°m?)

2000 -2012 4 A & 0.2470 0.8751 0.0190 1. 1290 0. 1951 0. 1406 -3.7804
EHUES 1.3977 0. 0462 0.5285 0.2320 2.4172 0.2438 —-5.9358

I %E— LRGES 0.2459 0. 9645 0.0177 0. 1565 1.3061 0. 1257 —-0. 8496
EAUES 1.3072 0. 0045 0. 5285 0. 0450 2.1901 0. 1416 -8.0370

TR LAGES 0.2459 0. 9645 0.0177 0. 8382 0.2027 0. 1257 1. 1070

AU ES 1.3072 0. 0045 0.5285 0.2151 1. 9606 0. 0839 0. 1944

E = LGB 0.2459 0. 9645 0.0177 0. 6765 0. 2204 0. 1257 0. 1854
EAUES 1.3072 0. 0045 0. 5285 0. 1936 1. 8757 0.3127 -2.7828

A LI 7 B X (5 R ) BT A B AR 4

(1) 565 DU 28 35 K JZ 28 8 3 B A0 25 T 0 R W A
HEMABLAE B AR 63.4% , BIRGKZEEE
KR TN T E B U AN 8 205 B AN R T4, 6% o HLIR

21% o B 25 22 R 7 O T R IF TR, 1] 4B X i
ELR SR e AR e BCER DU 2R 5 K )2 A HE i
2 2 HEHE 7

(2) BaKALIR B RUR AR IE R 25 AF T & KR RS
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I, A AU HUVE Ll XD T K B (AR AR K T

2016 4

M) J07 25 5 95K - A BUIRIF SR 8 2030 4, BB R 5K )2
TEAR UL X I B — A~ e g R A R X I, 55 D 28 7 R /K A
R VG Jb 2R 1 2 B0 A R 68 e 7 T -, 4 rh K OK I
byl XSRS DO R0 K S K Z A T A s # i BRI R R Oy
LR, 2030 4F AR 4 X K A7 5t PR [R) AR B [l -, b 45 X
RS YAt DX 1] i P8 s, HE It DX R Lt DX KA e g AN
B, KA AE 19m 2247 R8I RS

(3) P8R J7 28 WY S, 078 T JRy 5 b DX B B R R
VU RANHEX R, IR 1 X P R E B ARG U R
K o D AR BB 2R R A A XK A [ T JE
I DX 7K R I D 5 5 [ B SR DR 0 e A A BT
i, P T RS XN AR K K U5 R | BF
FT X AP T KA 22 I 2R 51 AL 21 5 Ak A e HE it 2 14

(4) K 91 23 A7 22 B, 74 Ll M X5 K 2 R G 4
(2000—2012 4F) #& A 5 67 S RS, b B2 Bl &R i 4F
MR T H & 2030 A N R ;7 58— 4 BRI
K, KRR G T K A7 RS 8. 8866 x 10°m’ ; Jy
ZATHRELIF R AT 5 VU &R RN 2R 5 K 2R A A
W R T IRE ;7 R =R ST B R &K
JREAF K 2. 7828 x 10° m” | WL B FR & K Z A5 A7 Bt
BT 0.1854 x10° m®,

SR SRR b 5T T K S BT TR b BT R BAK A
IHRAE NI | T 2 R X 500 55 0 AR BIF 5 10 SRR Rk
A A GE SRR S /N A A B )
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