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i) !80 )
TDS
[2]
1 b ( ) 1
(2 .
1 t
1 TDS (mg/L)
Tablel TDSvariety of the groundwater of aquifer  in the mid~ southern plain area of Tianjin ( mg/L)
/ m /m TDS( ) TDS( )
125039 75 78 106 757.17(1965) 2 092(1999)
501051 100 119.08  128.69 | 1 203.1(1968) 2 329(1996)
120116 60 102 171 508.67(1981) 646. 40(2000)
92169 86.62  130.21 | 1 837(1988) 2 871.9(1991)
120122 82.1 116.1 | 641.42(1981) 804. 4(2000)
205065 128.93  152.23 | 1 478.3(1982) 1 715.2(1997)
416044 125.39  172.02 | 587.8(1987) 839. 2(2000)
2032 95 175 521 (1984) 612.7(2001)
1022°1 112.54  121.99 | 612.5(1967) 1 153.5(1999)
60 103 138 812.9(1993) 1 154(1996)
120 184 234 972.9(1993) 1 060. 6 (2001)
85 176 196 791.0(1993) 877.2(2001)
19 ( ) | 739.64(1980) 921.4(1987)
,TDS 10 ,
1985 63 % ,
. . : ( 1a)
4000 x 10*m? , , 501051
40 % DS d” 0
60 m ( 1b),
1985 , ; ( 1o,
300 x 10*m® ,
( 60 130 m) :
(130 178 m) ,
, , . ,1997.
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Fig.1 Three types of the underground water TDSchange in the upper Formation in Tianjin City
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Fig.2 Change of the fresh and salty groundwater under the exploitation in Tianjin City
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4.2
, ; e,
2
Table 2 Characteristics of the groundwater isotope componentsat different period
in the southern plain area of Tianjin
1983 4 2000 11
T 3D | 8*0 T dD | 3*0
(Tu) (%9 (%9 (TY) (%9 (%9
2 19 [ 0.89+0.21 | - 72.84| - 9.87 | HHGI5[ 10.39+2.21 -67.9] -8.97
HHGI4 | 10.26 £2.97 - 68.5] -9.69
2 2268 | 0.44+0.22| - 74.64| - 9.71 | DDL22 | 13.76 +2.27 -65.8]| -9.37
X H2 |1.70+0.27 TTG36| 9.58+2.66 | - 71.8| - 9.84
H1 2.00+0.3 TTHA3| 4.06+1.82 - 74.6] - 10.35
3 TTAHAS| 3.39+2.56 -74.1] -9.29
TTG34 | 9.15+2.01 -71.3] -10.2
194 0.87+0.26 TTJ7 7.44+2.73 -74.9] -9.15
2026 1.16 £0.26 TTJ3 11.7+£3.11 7.32] -9.31
125039 501051 67.82 %, 67.82 % x (106~ 78) = 18.99
, m, 1999
, 78 + 18.99 = 96.99 m, 1965
) 75 m, 34
, , Mg®*/ , 21.99 m, 0.65
Na” a- . ma , 501051 1996
125039 120001 a- 119.08 + 1.69 =
1001.5 mg/L, 32.18 %, 67.82 120.77 m, 1968 100
%;501051 a- 2 500 mg/L , m, 28 , 20.77
82.4 %, 17.6 % , m, 0.74 m/a
)
125039 ,
(1999 ) 67.82 % , ,
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A Discussion on the Deep Fresh Water Qlinization in the
Plain Region of Tianjin City
WAN G Larr hua

( Tianjin Institute of Geological Survey, Tianjin, 300191)

Abgtract :Based on the systematic survey of the groundwater resources and its annual pumping capaci-
ty, water level , dynamic variety, the study of the isotope and the structure of the water-bearing lay-
ers, it is discussed in this paper that the deep fresh water is turning into the salty water, because of
downward movement of the shallow salty water in the plain area of Tianjin. The author thinks that
the T (H® (about 4 10 TU, or about 10 20 TU in the old river beds under the good recharge
conditions) is higher than that in 1980s, which means the water hydrodynamic field changed after the
big scale pumping during the recent 50 years, and horizontal runoff and vertical down-flow all in-
creased, and the recharge comes mainly from the rain water. Because of the over pumping of the
deep groundwater, the subsiding center has been formed in the south plain of Tianjin. The difference
between the shallow and deep groundwater levels made the upper salty water move downward, and

the fresh water below was affected already. The normal contents TDS CI~ S04

tend to become
higher , especially in the strongly pumping areas. The fresh water in the second water-bearing layer in
the south and middle of the plainis turning to salinization, and the groundwater environment is dete-

riorating now.

Key words: dynamic field of groundwater; chemical field of groundwater; downward movement of
salty water; isotope analysis.
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