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Table 1. Quantities of groundwater resources in the fitting period

Bt m BE AR AN EBET B T L MR B A
IS E# e AWA AR B %4 HE #BE FHE

(19904) (m/d3) (m3/d) (m3/d) (m3/d) (m3/d) (m3/d.km2) (m3/d) (m?/d.km2) (m3/d) (m3/d) (m3/d)

5 A25H 110208 168494 72448 2504 353654 1673.26 195900 926.87 65221 261121 92533
~6 A25H
6 A26H 47972 168494 78598 2504 297658 1407.90 194191 918.79 128727 322918 -25350
~7H158
7 Bi1sA 54676 168494 277496 2504 503171  2380.68 194191 918.79 2051 196242 306928
~8H58

8H6H 97475 168494 369705 2504 638179 3019.45 199011 941.59 0 199011 439168
;; ?)?1::30 " 51703 0 438323 2504 492531 2330.34 202710 959.09 0 202710 289821
; ; zn;i; " - 14089 0 175696 2504 192289 909.79 196229 928.43 4272 200501 -8211

[';];;;2;8 0 0 47717 2504 50221 237.62 202579 958.47 64587 267166  -216945
I’I}I:ZEGZJ: : 0 0 43087 2504 45591 215.71 195672 925.58 55462 251089 -205497

L - | 47015 84247 187833 2504 321651  1521.85 197554 934.70 40040 237595 84035
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(% 4)%H], HEAMSYAAHEMN.

* 2 19905 5 BEMMAMBOCI REH M 5 W NE R L ${y. mg/L
Table 2. Comparision of computed Cl- concentrations and observed ones
by the end of Mag, 1990 (fitting period) unit: mg/L
ise %GR58 HE KNE  #adRE AR

18 204 145.17 133.30 11.87 8.91

53 8 217.39 219.50 -2.11 -0.96

170 254 48.74 82.90 -34.16 -35.89

g1-1 237 14.19 14.20 -0.01 -0.04

Zke-1- - 215 6.27 5.30 0.97 18.31

FiyM 9.82 12.82

X3 MAERBBYBY
Table 3. Estimated parameters

SHBE (mg/m?.d)

By s skl

IOELE IBERAK IBERE NEERE VESRE WBSRE (m) (m)
, 28.90 11.54 6,35 9,25 13.50 8.45 0.016 0.76
*® 4 '1990$8E}E(?&%Bﬁﬁbcrmlﬁﬁﬁﬁsmmﬁﬁ& Hfr, mg/L

Table 4. Comparision of computed Cl- concentrations and observed ones

by the end of August, 1990 (verification period) unit: mg/L
s %A% HHA KEE  AaxE: xR =C%)
11 239 4.31 3.50 0.81 23.11
18 204 146.67 189.70 ~43.02 -22.68
53 8 245.81 245.70 6.11 0.045
2 20 5.00 5.30 -0.30 -5.65
¥y 11.06 12.87
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BT R Ry 1990 484 9,1844x 10*m’ /d 3§INF] 25x 10*m®/d, HFHA/AKFEHHFR BER
19904 M1A] . WA 2000 SELERB/KAINE 1 PiR. STRFERME 5. BIRA 2000 4
TARKPIAL 19904 F R 3~4m, B A AR 35x104m*® /d, #b 3 HE% M 1665.95m® /d-km?,
BHEd BN 38,45 % 10°m®/d, A FF R BN 34,83 X 104m*/d, FF RN 1647,65m®/dekm?,
HEMRRTHER, FURKLTHELY,

Bl E#A 2000 SR H G H
Fig. 1.  Distribution of predicted groundwater head by the end of 2000

%5 FNH2000EETMTRARRE
Table 5. Predicted groundwater resources by the end of 2000

B A W EEAT mr HEeRY FRE FAREEK ¥ X BE AR
SR HAR KHAR HER EE VX
(m3/d) (m3/d) (m3/d) (m3/d) (m3/d) (m3$/d-km?) (m3/d) (m3/d-km?) (m3/d) (m3%/d) (m3/d)

1 0 0 127573 2504 130077 615.3¢ 348296 1647.65 65224 413520 -283442
2 0 0 141410 2504 143914 680.80 348296 1647.65 62067 410363 -266449
3 0 0 146477 2504 148918 704.77 348296 1647.65 59810 408106 -~259124
4 0 0 17343 2504 175938 832.29 348296 1647.65 48440 396736 -220798
5 34582 168494 259398 2504 464979 2199.63 348296 1647.65 18285 366581 98897
6 65742 168494 273614 2504 510354  2414.28 348296 1647.65 24490 372786 137568
7 83767 168494 338015 2504 592781 2804.21 348296 1647.65 20325 368621 224159
8 110721 168494 471347 2504 753067 3562.74 348296 1647.65 8906 357202 395864

9 51712 0 486676 2504 540893 2558.74 348296 1647.65 1144 349440 191452
10 21852 0 390942 2504 415298 1964.64 348296 1647.65 2731 351027 64271
11 0 0 177362 2504 179866 850.88 348296 1647.65 52293 400589 -220722
12 0 0 141956 2504 14460 683.39 348296 1647.65 71293 419589 -275128

¥ 30698 56146 260383 2504 350051 1655.95 348296 1647.65 36251 384547 -34495

5.2 #TKKERWE

BE, FIRAAKFRREAGERRREABRFE-ATR . F—TREFRREM1992
sEpt kIR, CU B ABIRE. S ARBIGBEFHRSRFESIAMKEE, CLHW
Bro H— A R19954E 5 AR Cl” EAGERE 2, B REAMK Cl” ENSHE LA
3, “RTTRI19954E 5 AIRMBIMERNF 6. HE 2. K 3ME 6 WA, MPRE—FE,
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HTEEYEB T RPHRR, 1995EMREL 1989 £ /HE, H 5 MR CI g o
250mg/L, AEAKMAKMRE. T RKZERNEREUEEY K. FZATRBTRIGRE
KBEHEBRN, BAR;POLXKSRYHRERTER, X2MEABTGTRAMT KRR
DILRRER, BEUBTRAKERHKRELE KT,

M2 1995485 AIEH M Cl” REHE—HRAD
Fig. 2. Distribution of computed Cl- concentrations by the end of May, 1995 (the 1st schene)

% 6 1995%E 5 AR ClI" REBKRER #fr.mg/L

Table 6. Predicted Cl- concentrations by the end of May, 1995 unit, mg/L

8 . 198&%5{&,& 19954F 5 HIRCI % &

WK% WoAR
MJ171 211 39.16 44.87 44.73
M]J1700 180 78.84 82.93 36.20
M]J1747 27 124.70 254.38 36.20
MJ1750 43 " 8.76 9.70 6.85
MJ814 118 26.28 30.31 5.99
MJ159 207 25.77 34.59 30.11
‘MJ1047 149 26.28 30.33 8.73
MJ39 158 29.37 43.74 6.29
MJ29 156 85.54 94.96 44.96
MJ840 271 53.59 134.92 64.91
ZK10 143 32.46 33.46 13.20
M]J1711 190 233.43 419.13 214.62
"M]J851 93 103.06 256.63 126.93
M]J1731 22 5.67 5.70 5.50
Mj24 269 126.25 332.04 187.33
36 77 95.40 103.95 88.11
53 8 238.20 383.95 42.15
170 254 42.20 44.66 14.00

18 204 139.30 147.36 115.04
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C/mg .‘L-.

B3 1995% 5 BUEHEM C1” REFHGEZHHFTR)
Fig. 3. Distribution of computed Cl- concentrations by the end of May, 1995 (the 2nd scheme)
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Modeling of Groundwater Quantity and Quality in Jiamusi City

Zhu Xueyu and Sun Kerang

(Nanjing University, Nanjing, 210008)

Abstract: Jiamusi is an industrial city in north-east of Heilongjiang Province.
Groundwater is the main source for water supply i this city. Two-dimensional
mathematical models for groundwater resources and quality with their field applications
in Jiamusi City were presented in this paper. The groundwater resource model
was approached by a finite element method (FEM) and groundwater resource in this
district was evaluated with the established modei. The groundwater quality model was
solved by a characteristic finite element method (CFEM). Numerical dispersion and
oscillation were effectively reduced by using this method. Additionally, a simple but
effective method was used to determine the serial number of the element where moving
particle located, which is very important for the application of CFEM. The future
distribution of contaminant concentrations in this area was predicted in the end of this

paper.

Key words: groundwater resources; assessment of water resources; advective
~dispersive equation; characteristic finite element method;
groundwater pollution prediction,



