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1 2002
Tablel The water consumptions of different industries in Zhangye Municipality in 2002
/10*m?3 /(md- (10 )Y /10*m?3 / (md- (104 -1
189038. 00 5897.59 232495.12 7253.36 1.23 0.23
10600. 25 8542.04 12720.96 10250. 98 1.2 0.2
9328.95 898. 42 32028. 86 3084.53 3.43 2.43
1551. 95 12942.16 2024. 69 16884. 53 1.3 0.3
401. 82 54.20 4838.74 652.68 12.04 11.04
3752.62 92.60 66079. 65 1630.59 17.61 16.61
1512.74 411.78 3205. 44 872.54 2.12 1.12
501.09 18.40 24390.71 895. 63 48.68 47.68
120.81 11.50 6597.17 628. 00 54.61 53.61
605. 00 17.86 15362. 76 453.58 25.39 24.39
217413.22 - 399744.08 - - -
5 70 %,
83.33%( 1),
2.1 )
( 1,
12 942.16 m* - (10" )%, , ,
, 85.01 %, , )
2 )
, 5897.59m’- (10 ) *; 1980 ,
: , : , 2002 1092.11 x10°
0.74 %, 54,16 %;
: ,  8542.04 m* - (10° ,
). , 13.82% 19.10% 16. 47 %.
it 55 .
JZ 4 S e I
A . 2002 ,
_ 20 x 10°m® ,
= il k.
T Rkl 94. 66 %
ik '
fﬁ‘ﬁ(‘”’ ]
ol
i , ,
0% 20% 10% 60% 80% 100% [15]
HIR ’
WK O K
2.2

1
Fg. 1 The compostion of total water consumptions
of different industriesin Zhangye Municipality
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2 1978 - 2002 (10* )
Table 2 The outputs of agriculturesin Zhangye Municipality from 1978 to 2002 (10* Yuan)

1980 20456. 70 16924. 72 241.42 3290.48 0.08
1985 39140.53 28672.81 1598. 94 8862. 07 6.71
1990 100093. 73 72885.54 2798.38 24298.90 110.91
1995 295475. 69 204945. 70 2221.19 87486. 37 822.42
2000 355102. 06 273107.84 9350. 63 71635. 68 1007. 90
2001 364713.00 271327. 44 9829. 99 82219.54 1336.03
2002 398538. 42 291925.51 11301.91 94218. 88 1092. 11

I % 14.45 13.82 19.10 16.47 54.16

1980
1 L L
90 % , ,
95 %, (1,
2.3
l L
1 1m3 1 L
47. 68
m’  53.61 m’ , (8)
1 3) -
24.39 16.61 11. 04. ,
3 (m*. (10" )Y

Table 3 The matrix of water relations among different industriesin Zhangye Municipality(m® - (10* Yuan) ~*)

9.34
90.94
4.28
1.11
20.33
25.13
0.75
0.36
1.74

1201.80 275.76

1377.36
8.49
6.44
0.99
18.00
18.29
0.53
0.45

2.63

1355.77 1708.94

2092. 64

7.65
40.21
4.72
0.90
19.63
17.52
0.52
0.40

1.92

2186.11

3121.45
48.38
44.99
658. 37
1.41
26.41
36.93
0.81
0.67
2.95
3942.37

352.91
7.32
14.66
15.03
13.26
35.69
149.84
1.81
1.83
6.13
598. 48

1307.38
10.68
55.89
12.92
5.19
52.08
85.69
1.61
1.27
5.27

1537.99

233.86
3.31
9.89
8.34
6.87
24.64
167.55
2.18
0.71
3.40
460. 76

647.55
6.37
26.47
11.83
7.31
66.41
101.72
3.44
1.31
4.82
877.23

453.76 277.31

6.70 12.75
19.15 12.06
14.75 55.22
2.89 1.93
43.85 25.06
63.75 42.27
3.23 3.18
2.40 1.29
6.02 4.65

616.50 435.72
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[16- 17]
, 2.4
20 90 , Tony Allan
[16]
[18]
2002
4. ,
375 432. 46 x 10* , 485 106. 99
x10* 109 674. 53 x 10°
. 2002
, 48 896.51 x10'm’ ,
4 2002
Table 4 The commodity trade and virtual water flows of Zhangye Municipality , 2002
/10* /10*m3
117984. 60 1205.00 116779. 60 85578.52 874.03 84704.49
2275.80 3817.65 - 1541.85 2332.92 3913. 47 - 1580.55
38096. 43 9315.71 28780.72 11750.97 2873. 46 8877.51
540.00 7739.81 - 7199.81 911.76 13068. 30 - 12156.54
21014.59 13958. 20 7056. 39 1371.59 911.03 460. 56
28516. 00 164230. 00 - 135714.00 4649.78 26779.11 - 22129.33
0.00 87716.99 - 87716.99 0.00 7653. 63 - 7653.63
86890. 68 98282. 86 - 11392.18 7782.20 8802.51 - 1020. 32
25135.13 11163. 25 13971.88 1578. 49 701.06 877.44
54979. 23 87677.52 - 32698. 29 2493.73 3976.85 - 1483.12
375432. 46 485106. 99 - 109674.53 118449. 96 69553. 45 48896. 51
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The Analysis of Water Consumption and Water
Shortage in Zhangye Municipality

WAN G Yong',

XIAO Honglang', WAN G Rui-fang’ ,

LU Mingfeng'

(1. L aboratory of Watershed Hydrology and Ecology, CAREERI, CAS, Lanzhou Gansu 730000, China;
2. Zoucheng Environmental Monition and Protection Station, Jining Shandong 273500, China)

Abgtract : In this paper, an extended input-output
model for consdering specific questions about the
relationship between economic structure and eco-
nomic activity is presented, which opens up a path
for the study not only of economic production but
also of the éfects of production and consumption
on the physcal resources. Based on the frame
work , the direct and indirect water consumption
coefficients, the water consumption multiplier and
the matrix of water relations among different in-
dustries are calculated. By analyzing the indicators
drawn from the input-output model of water con-
sumptions of different industries, a deeper under-
standing on the social construction of water short-
ageis obtained. The results show that despite its
water shortage, Zhangye Municipality possesses an
economic structure of strong water consumption.
Agriculture consumes great quantities of water di-

rectly, while industrial and service departments
consume lots of water indirectly. The latter is un-
noticed because of the low indicators of direct wa
ter consumption. If the indirect consumptions are
taken into account , the total volume of water con-
sumption in Zhangye Municipality is nearly two
times of the available water supply. Water con-
sumption characteristics of different industries and
the input-output relations among different indus
tries decide that the economic production in Zhan-
gye Municipality has a great demand of water re-
sources, which can not be repaid by trade from
other water-rich areas. However , its trade struc
ture actually created has consderable amount wer
ter resourcesto flow to the outsde areas every year
along with the commodity in the virtual water
form, and caused the water resources in Zhangye
Municipality to be scarce in a society scale finaly.

Key words: water consumption; input-output ; water relations among different industries; virtual water ;

water shortage



