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’ Table 1 Resources of the native surface water in Tianjin
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0
6.9 %, ° 50 % | 75% | 95 %
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2.1 11 007.2%X10* m3/a,
1956 — 1998 2 218.1 X104 m3/a
@, 10. 55 X 8 789. 1 %
10% m3, 1. 90 X 10* m3/a, 6 603. 8 X 10* m?/a,
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2

Table 2 Calculating results of the exploitable groundwater reserves in Tianjin

(10* m* /a)
<1 g/l 1-2¢/1 2-3g/l
2 218.10 2 218.10
8 789. 10 8 789. 10
[N
21 126. 39 6 146. 15 27 272.54
9 155. 40 9 155. 40
4 947 23 573.95 13 985.92 42 506. 87
18 973. 32 2 106. 10 21 079. 42
65 209. 31 31 826. 20 13 985.92 111 021. 43
69 779. 41 X 21.65% 108 m3,
10* m3/a, 27 272.54 X 104
m?/a, 17.66 X 10* m3/a * km?; 41
42 506. 87 X 104 ,
m3/a, 10. 77 X 10* m3/a » km?2, (6 ~9 ), 70 % ~ 80
. 2 g/l 55 793.49% %, .
104 m3/a, 79. 96 %, 2.4.2
28 520.95% 10* m?/a, 2 1978
~ 3 g/l 13 985. 92X 104 m3/a, 23.76X10% m3; 1997 , 2.79
9 218. 14 X108 m¥; 8.5
km?, 21 079. 42 X 10* .
m?/a®, 2.29X10* m3/a »
km?, 52.6 55.7
111 021,43 %10+ 2.4.3
m3/a, 69 779. 41 X 10* m3 /a, , . .
21 079. 42 X 10* m?/a; 56.9 %,
90 858. 83 X 10* 62.4 % ;
m3/a, 20 162. 6 X 10* 43.1 %, .
m? /a, . 55 793. 49 X 37.6 %, ,
10* m3/a, 13 985.92 X 10* m3/a. ,
2.3
19.2 %, . 4, 74 X 108
. 10.55%  m?, 42.7%., .
108 m3, 11.1 X108 m?,
O} ( ) , 2003.
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2.4.4 N
» 1956

s 1957 ~ 1958 (1960 ~ 1963 |
1965 ~ 1968 1971 ~ 1972 1974 ~ 1976

L1980 ~ 1984 (1992 ~ 1993  ,1997 ~
2002 ,

6 o
2.4.5
1960 ~ 1998

, 1960 ~ 1969

80. 12X 10% m3,1970 ~ 1979 35.88 X

108 m3,1980 ~ 1989
1990 ~ 1998

7.35X10% m?,
19. 75 X 108 m?,

b o

. 1956 ~ 1984 .
28.6X 108 m?, 50 %.75 % .95
% 23.30 X 108,12, 78 X 108,
4.95X 108 m?, 9.86 %108 m?,
18. 74 X 108 m?3,

b o

o 250 mm ,
75 mm;
50 ~ 70 mm , 75 ~
100 mm,
, 20 50
144 X108 m?/a,
1958 , ,
s o 80
, 10 X108 m?,
, 7.5X108
m?, o
3
3.1
3.1.1
2000 L2 o

. m . 74
. 17.35 X 108 m3,
50 %.75 %.95 %
10.92X 108 .7. 66 X 108 ,2. 42X 108 m?,
2.85 %X 104

2.36X10*% 0. 49 X 10*

, 8.32%X 108 m3,
:1983 ,
o 75 % ,
19.5 % 108 m3, 10. 0 % 108
md; 95% . 11. 0
X108 m?, 6.60%x 108 m3,

7.50X 108 .4, 95X 10% m?,

2000 22.79 %X 10% m?3 (
),

7.23X10% m?,
m?, 8.32X10% m3,
0.3 X108 m3,
3.1.2

2000

6.94 X108

29.92 X108 m?(
7.13 X108 m?),
7.11 X108 m3, 4,40 X
0.50 X 10% m?,
12.01 X108 m?;

1.27 X108 m?,

108 m?,
13.52
X108 m?,

3.12 X 10% m?,
17.91 X108 m?,

3.1.3

3,

( )16. 62 X 108 m3,
69.50 % . 6.98 X108 m3,

29.2 %,

. 0. 30

X108 m3, 1.3 %,

, ,1991 ~ 2000

6.29 X108 m?,
9.22X10% m? (1992 ),

“ ”»

,1991 ~ 2000 6.33 X108 m3,
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3 1991 ~ 2000 ( :10° m*)
Table 3 Water supply of Tianjin in 1991 ~ 2000 ( unit: 10* m®)
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
17. 65 18. 41 16. 25 16. 64 16. 50 17.23 15.78 16. 67 16. 94 14.17 16. 62
5.14 9.22 8.12 4.29 3.38 3.62 8.50 6.12 7.59 6. 94 6.29
7 7.31 7.03 6.03 7.04 5.98 7.27 6.78 7.07 8.32 6. 98
0. 30 0. 30 0. 30 0. 30 0. 30 0. 30 0. 30 0. 30 0. 30 0. 30 0. 30
5.16 4. 61 5. 41 5.49 7.35 7.39 6. 87 6.91 7.01 7.13 6.33
24,95 26.02 23.58 22.97 23.84 23.51 23. 35 23.75 24,31 22.79 23.91
1991 ~ 2000 .
23.91 X108 m3, , 16. 62 X 108 m3 .
( 6.29 X108 m3), 6. 98 X 108 1991 ~ 2000
m?, 0.3X10% m3, 6.98 X 108 m3, 3. 06 %
3.1.4 108 m3, 2.11
, X108 m3, 3.92X 108 m3,
. 2000 85.8 %,
) H N ’ )
. .
, . 1991 . .
2.97 X 108 m?, 2000 4.25 % 108 .
m3, 4.3 %, o
. , 3.3
3.2 .
1991 ~ 2000 .
( . )16. 62X 108 m3, , . ;
10. 33 X 108 m3, , 19
10.55 % 108 m3, , Vv Vv
11.94 X 108 m3, v
. 76 %, .
’ o ’
. .
. .
, ,
° ’ ’ H
@ ,1991 ~ 2000.
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o 4. 1
, , 2000  ( ).2010  ,2020
1 2030 C 4,
4 ( :10° m*)
Table 4 Program and prediction for the demand of the water resources in Tianjin ( unit: 10° m®)
2010 2020 2030
50% 75% 50% 75% 50% 75% 50% 75%
7.97 7.97 9.81 9.81 11.27 11.27 12.95 12.95
0.50 0. 50 2.10 2.10 2. 80 2. 80 3. 00 3.00
2.10 2.10 2.10 2.10 2.45 2.45 2.45 2.45
6.96 6.96 9.87 9.87 11.84 11.84 12,41 12,41
17.53 17.53 23.88 23.88 28.36 28.36 30. 81 30. 81
18. 34 21.00 18. 34 21.00 18. 34 21.00 18. 34 21.00
4.07 4.07 4.15 4.15 4.66 4.66 5. 00 5. 00
1.07 1.07 1.23 1.23 1.63 1.63 2.04 2.04
0. 60 0. 60 0. 86 0. 86 1.22 1.22 1.58 1.58
24.08 26. 74 24.58 27.24 25.85 28.51 26. 96 29.62
41.61 44,27 48. 46 51.12 54,21 56. 87 57.77 60. 43
(1) 8. 57 X 10% m3,10. 67 X 108 m?,
o 12.49X10% m3 ,14.53 X108 m?3,
50 %.75 % (3) .
229 m3/ 279 m3/ N
5 700 m3/ 200 m3/ N ,
, 875 m?/ 555 m3/ 2000 235 L/d, 2010 275 L/d,
’ 670 m3/ . 2020 305 L/d,2030 335 L/d;
50 %.75 % 2000 100 L/d,2010
24,51 X 108,24, 59 X 108,25, 45 X 108,25, 79 X 130 L/d,2020 165 L/d,2030 200 L/

108 m?
108 .28. 45 X 108 m3,
(2)

o

2010 1.6

1.4 %,

27.17 X 108,27, 25 X 108,28, 11 X

b

2000 ~
% ,2011

d,
8.03X10% m?,11. 10X 108 m? ,13. 47 X 10% m? |
14.45 X108 m?,

(4) 2000 0.5
X108 m?,
,2010 2.10 X 10% m3,2010
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,2020
2.80X10% m?,2030 3.00X10% m?,

2000 s

50 Y%.75 Y%
10. 63X 108 m?.9. 53 X 108 m? .8. 43 X
108 m3  7.08%10% m3.6.80 % 108 m3.6. 52 %
108 m3,

9. 70 X 10% m? ( 2

H

(8.25 ~ 8.32) X108

. 1983
50 %.75 % ,
8.81 X108 m3  7.50X10% m3;2008

8.6X10% m?, 2020
4X10% m?,
» 2030 8 X

108 m?3,

76 X 10*

“ ”»

35 ,
431.5 X 10* m?/d,

~ N

. ., 2010
9. 75 % 108 m3,2020 10. 71
X108 m3,2030 14,24
X 108 m3,
., 2000
0.30%10% m3, 2010 0.57
X108 m?,2020 2030 0.75 %108
m3.0.93 X108 m3,
. 50 %6.75 %
2010 3.55 % 108 m®,3. 82X 108 m3,
2020 4,45 %108 m3 4. 72X 108 m?,2030
5.35X 108 m?,5. 62 X 108 m?3 (
5.
4.3
( )
50 % )
; (75 % )
2010 5. 48X 108 m?,2020 5.54 X

108 m?,2030 0.77X108 m3C  6),
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5 ( 10° m®)
Table 5 Statistic of the supportable water supply in Tianjin (unit: 10* m*)
7.23 2.1 5. 69 0. 41 0. 11 32 6. 94 7.13 0. 30 29.92
50 % | 10.63 2.15 4. 81 0. 41 0. 11 0. 84 .32 17. 41 9.75 0.57 3.55 [50.23
2010
75 % 7.08 2.15 4. 81 0. 41 0. 11 0. 84 .32 16,10 9.75 0.57 3.82 [45. 64
50 % 9.53 2. 88 4,01 0. 41 0. 11 0. 84 .25 ] 21.41 10. 71 0.75 4.45 | 55.1
2020
75 % 6. 80 2. 88 4,01 0. 41 0. 11 0. 84 .25 20.10 10. 71 0.75 4,72 | 51.33
50 % 8. 43 4.78 2. 11 0. 41 0. 11 0. 84 25 | 25.41 14. 24 0.93 5.35 |62.61
2030
75 % 6.52 4.78 2.1 0. 41 0. 11 0. 84 .25 24.10 14. 24 0.93 5.62 |59. 66
6 ( :10° m*) (1) ,
Table 6 Water resources analysis of the supply and ,
the demand in Tianjin ( unit: 10°* m*)
0
A b b
50 % | 41.94 29.92 | —12.02 | 71.30 2010
75 % | 41.94 29.92 | —12.02| 71.30 51.12X108 m3, s
50 % 48. 46 50. 23 1.77 104. 00 ’
2010
75 % 51.12 45.64 |—5.48 89. 30 ’ ’ ’
50 % | 54.21 55.10 0.89 | 102.00 ’ ’
2020 , 2010
75 % | 56.87 51.33 | —5.54 90. 30
3.55X10% m3,
50 % | 57.77 62.61 4,84 108. 00
2030 2 ;
0 —
75 % 60. 43 59. 66 0.77 98. 70 7.13 X 108 m3 , 2010 ,
b
b .
) 2010

(3)

9.75X10% m?,

b

2030

2,11 X108 m?,

, 1997.

9
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. 2030
2. 11X 108 m? 4.78 % 108 m3 (
I Do
4) (3],
(5) . ;
5 . 540
. 7 200
m? . 300
m3, 2000
0.30X 108 m3, 2010 0.57 X 108 m3,
2020 2030 0.75% 108 m3.0. 93 X

108 m3,

7.86 X108 m?, 30 %,
2.36X 108 m3,
. , 2~3
g/L 1. 89 X 108 m?,
496. 97 X 10% m?,
18 387.98 X 10* m?,

(6) ,

, 5 735. 65 X
104 m3/a,
5 041. 4 X 10*
m? /a, 10 777. 05 X 10*
m?/a,
. . 1.19 X% 108
m?/a, ,
7
. . 2010
51.12X 108 m3,
( ) 37. 01
X108 m3, 14.11 X108 m3,
2010 , 10 X 108
m3, 8.6 %108 m3,
45. 64 X 108 m3,
;2010 .

5X10% m3,
49, 64 X108 m?3,

4X108 m?>

o

(8) ( )

1.64 X108 m?/a,
( . . )
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4X10% m3/a), [2] . (M.
.2001.

(1] . [M].
22004,

Analysis and Countermeasures on the Supply of Water
Resource at the Beginning of the 21* Century in Tianjin

WANG Lan-hua, ZHANG Shi-jin, WANG Ya-bin

(Tianjin Institute of Geological Survey, Tianjin 300191)

Abstract: Tianjin city is the economic center of the circum-Bohai-Sea region for its natural environ-
ment in North China. But it belongs to the city of severe shortage of water resources. Based on the a-
nalysis of water supply and demand of Tianjin at the beginning of the 21* century, it is proposed in
this paper that the water resource in the present condition can meet the basic need of the city in the
general years (50 % guarantee rate) by means of putting more efforts into economizing on water, dis-
covering more native water resource, transfering water from other rivers to Tianjin (including the
South-to-North water diversion), purifying the waste water, desalination of sea water and so on, ex-
cept for the low water years (75 % guarantees rate) in which the shortage of water will still exist in
the city. Therefore, the key to the sustainable development for economy of Tianjin is rational use and

exploitation of the water resources.

Key words: Tianjin City; prediction and countermeasures of the water resources; analysis between

supply and demand of water; South-to-North water diversion



