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3
1975 2000 , )
( 1 ,
1
Table 1 Water level variation of shallowand deep groundwater in the plain area from 1975 to 2000
(m)
1975 1980 1985 1990 1995 2000
8.12 8.73 8.24 9.85 12.58 14.70
4.17 3.60 12.22 14.25 22.79 25.65
3.48 3.39 3.15 3.21 4.22 5.78
5.81 4.07 6.05 4.83
4.68 3.38 7.63 6.10 6.33 8.41
8.65 12.51 23.80 23.00 26.41 39.58
3.02 3.04 3.30 3.38 4.13 5.73
6.34 23.03 26.74 35.06 39.48 52.22
3.1 25 50 m, 0.69 1.
39m/a
, 2 5m, 4
10 25 m,
1 2m
5 15 4.1
m, 0.42 m/a 1965
25 m, 0.7 , 7.60 m ,
m/ a 5 10 m, , 1971
0.25 0.5 ma ,
0 5m, 641 , 22.47 m 1975
2 8m 2 4m 50.28 m,
3.2 880 km® 1971 1975 27.
50 70m, 81l m, 5.562 m/ a,
1.39 1.94ma 170 km’/a 1985 6 75.
70 m, 65 m, 25.37 m; 1995 6
100 m 90.41 m, 14.76 m,
25 957 km? 2000
m, 0.69 m/a 95.17 m, 4.76 m, 0.
25 50 m, 0.69 1.39 ma 928 m/ a 2000 ,
50 70 m , 72.7 m, 2.
1.39 1.94ma 423 km’/a( 1)
25m, 0.69 M/ a ( 2
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Fig. 1 The exhaustion cones cones of deep groundwater level in Cangzhou City
2
Table 2 Exploitation quantity of deep groundwater for Agriculture in Cangzhou City
1975 1976 1980 | 1981 1985 | 1986 1990 | 1991 1995 | 1996 2000
7 043.0 19 449.3 38 049.0 28 530.7 37 857.0 44 122.0
(10°m*/ &
4.2 — (1]
5
1975 — ,
20.85m, 1 629 km? 1985 , HCO;™ S0,%
6 24.85 m, 1739 km*, Q- K* Na' c&* Mg'
4m, 110 km?
1995 6 73.15 m, 5. 1
48.3 m, 3175 km*, 1436 1975
km? 2000 82.54m, HCO;~ a0,
9.39 m, 1.858 m/a, 3
145.8 km?, 29.2 km’
2000 , 61.7 m, —
2.37ma( 2) ( 3)
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Fig. 2 Exhaustion cones of deep groundwater level along the inshore well drilling near Tangshan City
3 (km?)
Table 3 Area variation( kn?) in different water chemical types of shallow layer groundwater
1975 1985 1995 2000
H 28 289 39 302 32 696 23 808
HS 8 271 1 252 3 825 4 510
HL 8 691 4 214 16 480 11 640
H 328 501 643 745
HL S 138 102 73 13 012
SH 379 498 340 1491
9 (SHL) 6 662 5 593 5 938 3 010
S 253 179 358 81
L HS(L SH) 88 96 174 1293
LH 14 331 6 270 4177 1304
LS 1 252 8 776 4 519 5 683
L 3 887 5 333 3 616 6 552
1975 2000 3 5gL
. 2gL 2 3gL (9,
4 (km?)
Table 4 Area variation( kn?) of the groundwater in different mineralized degree
(g/L) 1975 1985 1995 2000
<2 52 905 49 607 51 935 50 279
2 3 16 119 13 863 15 310 13 123
3 5 3116 4971 4 325 4 919
5.2 8 11.92 mg/ L,
5.2.1 , 4.19 mg/L ,
(oo S o Yo ca*
90 %, 10 Mg’ ( 5
%
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5 8 (mg/L)
Table 5 Chemical composition( mg/ L) variation of Tangshan 8th well in frontmountain plain of Eastern Hebei
1984 1987 1989 1990 1992 1994 1995 1997 1999 2000
K"+ Na"| 9.70 7.28 14.01 8.02 11.03 8.10 11.60 14.86 10.60 11.70
cat 32.20 36.68 38.16 37.90 42.71 36.68 48.48 56.99 54.50 56. 10
M ? 12.34 16.00 13.86 14.14 14.48 17.62 15.86 15.18 19.90 17.00
HCO; 138. 69 172.66 178.30 161.00 190.81 173.48 200. 89 184.67 205.00 205.00
0,2 3.03 7.49 7.36 8.25 9.12 10.00 25.00 24.00 14.40 28.80
a 33.29 6.71 9.61 10.25 9.00 12.41 12.18 22.41 19.90 24.10
159.91 199.40 172.30 171.80 196.72 179.20 232.00 [ 250.20 253.60 [ 361.70
131.00 157.80 153. 20 152.58 166.13 163. 60 187.10 | 204.70 218.20 210.20
. K" Na'
800
g 600 2 + 2 +
B 400 Ca Mg ,
W 200
« D L L 1
19756 19854 1995 200045
4 ( 3,
= b
o 400 ) ] ]
£ 200
w 200
41 100 so= 52.2
] T e R
B 19756 19854 19954 20004 ,
) 60 %,
27 %, 13 %
150 c
= -
»]
£ 100f ]
Ca® _
8 sof Mg" ()8-1
E 0_,_.-..5’:3‘ ---- T ——— oy sy . 105.32 mg/L , —
19758 19854 19954 20004
3 4 (a) (b)
(C) 1 L 1
Fig. 3 \Variations of the mineralization intensity and (3] '
total rigidity (a) ,the anion (b) ,the cation (c) in
Tangshan 4" wall 1975 2000 ;
(X)7-1 1900.10 mg/ L 1
644.0 mg/L , 916.8 mg/ L 637.
8 mg/L —
2l . ()1271 ()3
(2002 ).
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-1 ( )38"1 , 5 5.4.1 : NOs
50 mg/L ; , 3°3 1981
5.3 2000 11. 405 mg/L ,NO;
1990 1996 22.611 mg/
- ,1984 2 363.6 km*, L, 3.23 mg/L ()
1989 3049.6 km*,1994 3659.6 km®, . NOs
10 1 296 km? 1986 11~ 3 273.
, 75 mg/ L ,2000 266.9 mg/L ,
, , , , NO; 1988 1.7 mg/L , 2000
- 2mg/L, 0.023 mg/L
5.4
6 3-3 (mg/L)
Table 6 Water chemical composition variation of the groundwater in Luannan Well No.3~ 3 (mg/L)
1981 1984 1986 1988 1990 1992 1995 1999 2000
K* + Na* 21.00 30.00 36.20 24.28 25.40 17.84 12.80 52.90 34.60
ca” 16.00 26.92 37.86 43.14 44.90 44.96 41.74 49.70 48.90
Mg * 12.00 9.40 13.49 12.19 9.90 8.35 7.01 5.30 9.70
HCO;~ 132.00 | 188.78 | 256.16 | 224.86 | 254.50 | 173.77 | 223.31 | 290.40 | 341.70
0,2 12.00 12.69 3.70 2.16 0.30 3.60 0.59 6.70 3.80
a- 9.00 0 17.76 14.36 17.20 12.60 6.96 11.30 15.60
137.00 | 173.40 | 237.00 | 209.00 | 238.00 | 202.50 | 192.70 | 271.00 | 365.40
99.58 105.83 | 140.00 | 158.00 | 73.00 146.60 | 133.10 | 146.10 | 162.10

5.4.2 : ,
, 200 300 ( )3~ , ( )13—3 ( )11-3
3.2 ()7-3.1 ( )1-3.2 (7
( )8~3 ( )13-3 ( )11-3
7 300 (mg/L)
Table 7 Mineralized ™ degree variation of the wells under 300 m ( ng/L)
1975 1985 1995 2000
( )3-3.2 774.40 762.60 859. 63 948. 00
()7-3.1 551.90 617.20 683.08 657.90
()1-3.2 577.00 595. 30 603.31 647.02
()8~3 484.00 479.10 605.03 789.00
( )13-3 678.00 742.00 703. 69 699. 80
()11-3 802. 20 737.10 747.80 789.70
300 400 m ( )8—3.2 1975 1089.1 mg/L
()43 ( 8, 400 m 2000 1356 mg/L ,
( )33~3 ( )4-3 ( )8 4 , 400 m
9 ( )isa—4 ( 9, 873.2
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8 300 400 m (mg/L)
Table 8 Mineralized ™ degree variation of the wells between 300 and 400 metres (ng/ L)
1975 1985 1995 2000
( )7~3 596. 80 608. 60 618. 40 622. 30
()2-3 360. 90 501.90 332.17 441.60
()33 637.00 626.00 705.91 747.70
( )30 569. 00 646. 00 1 090.00 1 381.00
( )4a—3 463. 90 456. 40 465. 33 466.70
() 40 715.00 776.00 834.01 897.00
( )8—3.2 1 089.10 165.20 1134.78 1 356.00
9 400 500 m (mg/L)
Table 9 Mineralized~ degree variation of the wells between 400 and 500 metreg( ng/ L)
1975 1985 1995 2000
() 1 053.10 1 058.00 625. 00 956. 00
( )33-3 1479.10 1 288.50 1 335.64 1 300.00
( )4-3 1 630.40 1 650. 80 1 593.99 1 610.00
()8~ 4 1 585.90 1 520.20 1 561.94 1 540.00
19~ 3 ( )27—3 , 30 mg/L ,
2574 ( )14 ( 10)
10 (mg/L)
Table 10 Mineralized ™ degree and total rigidity of the representative wells in inshore plain of Eastern Hebei (mg/L)
( ) 1989 1990 1992 1996 2000
19-3 299.00(1986 ) 305. 00 396. 00 361.00 294. 60 293.80
32.80(1986 ) 60.70 69.10 64.60 63.10 60. 00
273 307.23(1984 ) 312.40 309.70 318.60
55.50(1984 ) 62.60 59.00 62.00
257 4 333.00(1981 ) 346.12 348.70 362.50
14 327.50(1982 ) 274.50 428.00 304.90 314.70
62.46(1982 ) 77.09 89.23 83.60 76.10
300 m :
300 m 400 m , ’
) 300
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Evolution of the Groundwater Environment
in the Hebei Sector of the Circunt Bohai-Sea Region

WANG Ximbao , SHANGLimqun , LI Yulong

( Geo Entironment Monitoring Station of Hebei Province, Shijiazhuang, 050021 )

Abgtract :Based on the analysis of the large amount of collected data,the groundwater flow-field and
chemical field in Hebei sector of the Circum-BoHai-Sea region are discussed. Because of over pump-
ing the groundwater, the big exhaustion cones have been formed during the recent decades. Both the
shallow and deep groundwater flow-fields have changed from natural state to man-made state. The
natural groundwater has flowed to the center of the exhaustion conesinstead of to the Bohai Sea. The
quality of the shallow groundwater takes a worse trend. The areas with the bicarbonate-groundwater
are decreasing, and with the chloride and chloride-vitriol groundwater are increasing. On the other
hand, the quality of the deep groundwater is in the good state, except for the several wells less than
300 meters at some local places.

Key words: groundwater flow-field; groundwater chemical field; Circum-Bohai-Sea region; Hebei
Province
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