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3 GDP
GDP
2007-2011
97%
1
1 2007-2011
Table 1 Status of data validity from 2007 to 2011
2.3 *
2007 2008 2009 2010 2011
GDP
t 100.00 100.00 100.00  99.65 100.00
GDP 99.30 9895 9895 9826  99.30
99.65 99.65 99.65 96.86 100.00
100.00  100.00 100.00 100.00  100.00
GDP Gbp / 99.30 9930 9826  98.26  98.60
3 GDP % 98.61  99.65 9895 99.30 100.00
% 99.65 99.65 99.65 97.21 100.00
m’ 100.00  100.00 100.00 100.00  100.00
GDP = / GDP 1
24
GDP
= / 2
= / 3 3
K-
2007-2011 1
2 GDP

http://www.resci.cn



2572

36 12
2 2007-2012 GDP
Table 2 The correlation with water consumption per unit 10 000 Yuan gross domestic product and affecting factors from 2007 to 2012
2007 2008 2009 2010 2011

Gpi GDP o sk

Ind *

Wai ok

wE Ok 0.01 0.05
3 2007-2011
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1
Fig.1 City classification process based on objective factors which make

effect on cities water resources utilization efficiency

3 GDP
GDP
GDP
GDP
2007
GDP
P 0.10 2007
2008-2011
GDP GDP
GDP
GDP GDP
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Table 3 The influence coefficient and significant level for the effect
on water consumption per capita and residential living water

consumption per capita by objective factors from 2007 to 2011

P P

2011 c 1.899  0.000 C 1.756  0.000
Gpi 1.081  0.000 Gpi 0.891  0.000

Ind -0.309  0.000 Wai -0.315 0.045

2010 Cc 1.570  0.000 C 1.621  0.000
Gpi 0.644  0.000 Gpi 0.477  0.000

Ind -0.248 0.014 Wai 0.104  0.047

2009 C 2.101  0.000 C 1.884  0.000
Gpi 0.595 0.030 Gpi 0.349  0.032

Ind -0.055 0.801 Wai -0.025 0.023

2008 C 2.295  0.000 C 2.460  0.000
Gpi 1.666  0.000 Gpi 0.926  0.005

Ind -0.358 0.315 Wai -0.725  0.033

2007 C 1.931  0.000 C 1.633  0.000
Gpi 1.682  0.000 Gpi 0.209  0.100

Ind 0.485  0.099 Wai 0.208 0.117

Gpi GDP Ind Wai C
GDP
2.5 : K
Kolmogorov—Smirnov K-S
Fy(X)
K-S

JSCO)-FyX)[1 4

7= Jnma[S(X,_) - FX)
S X z
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4 2007-2011
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Table 4 The single sample Kolmogorov—Smirnov test results of each water resources utilization
efficiency index from 2007 to 2011

GDP
P Z P Z P
2007 1.059 0.212 1.207 0.109 1.187 0.120
2008 0.693 0.722 1.120 0.163 1.095 0.182
2009 0.664 0.770 1.020 0.249 0.805 0.537
2010 0.658 0.780 1.405 0.039 0.560 0.913
2011 0.563 0.909 0.993 0.278 0.453 0.986
5 2007-2011

Table 5 Statistical parameters of lognormal distribution of each city water resources utilization

efficiency index from 2007 to 2011

2007 2008 2009 2010 2011
GDP 33891 3.2667 3.140 5 3.0214 29191
0.5655 0.5733 0.5369 05156 0.5039
4.8312 4.8255 4.798 5 4.780 1 4.788 1
0.6317 0.5993 0.580 3 0.5707 0.570 6
GDP 5.2373 52253 5.1943 5.186 6 5.2212
0.602 7 0.626 2 0.5826 0.5220 0.582 1
GDP 4.720 4 47247 4.695 5 4.687 1 4.675 8
0.594 9 0.5531 05371 0.5376 0.508 9
GDP 4.7730 4.840 8 4.792 5 47513 4.764 6
0.5659 0.5100 0.506 8 0.507 3 0.464 9
GDP 4.664 9 45796 4.564 2 4.576 4 4.5558
0.621 8 0.5727 0.5513 0.5727 0.5427
- 3.744 4 3.7302 3.727 1 3.7549
- 0.6177 05758 0.5575 0.5369
GDP - 39581 3.909 2 39123 3.9794
- 0.587 6 0.6059 0.5369 0.5872
GDP - 3.6814 3.6814 3.686 8 3.6915
- 0.616 1 0.562 2 0.5451 0.504 1
GDP - 4.040 8 3.9959 39192 39911
- 0.448 8 0.474 5 0.5105 0.4135
GDP - 3.5550 3.5632 3.5938 3.578 3

0.618 7 0.548 0 0.5321 0.489 7
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nx0.50
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7 8
2007-2011
22.33t/ 39.32¢/
23.831/
9.84%
245.33~253.08 L/
471.02L/
437.58L/
85.06~89.51 L/
157.77 L/
GDP
GDP
GDP
3

16%

14.39t/
8.88%

1.77%

150.46~

GDP

6

Table 6 The nature of demarcation point of benchmarking of city

water resources utilization efficiency

I X>u+0.50 w-0.50<X<u+0.50  X<u—-0.50 3:4:3

I X>ou+o p-o<X<uto X<u-o 1:4:1

i} X>u+1.50 p—1.50<X<u+1.50  X<u-1.50 1:13:1

v Xou+2o pw=20<X<u+20 X<u—-20 1:40:1
7 2007-2011 GDP

Table 7 The benchmarking of city water consumption per unit gross

domestic product from 2007 to 2011

t/

2007 2008 2009 2010 2011
22.33 19.68 17.67 15.85 14.39
39.32 34.93 30.23 26.55 23.83
8 2007-2011
Table 8 The benchmarking of city water consumption per capita
from 2007 to 2011 L/

2007 2008 2009 2010 2011
250.44  253.08  248.69 24533 24731
471.02  460.82 44430  434.11  437.58
GDP 381.38 37243  369.02  377.46  379.17
696.82  696.64  660.82  636.16  678.67
GDP 22833 23416  229.25  227.27  227.96
41394  407.12 39225  389.07 379.23
GDP 24418 26871  256.45  246.04  254.67
430.01 44750 42572  408.63 405.43
GDP 213.12  200.55 199.62  199.92  198.80
396.90  355.61  346.44 35447  342.07

9 2008-2011
Table 9 The benchmarking of city residential living water consumption
per capita from 2008 to 2011 L/

2008 2009 2010 2011
85.06 85.64 86.16 89.51
157.77 152.32 150.46 153.12
GDP 106.93 100.90 104.76 109.25
192.43 184.93 179.22 196.54
GDP 79.94 82.12 83.27 85.40
148.01 144.08 143.63 141.38
GDP 124.49 117.51 106.89 120.57
195.01 188.86 178.09 182.31
GDP 70.35 73.48 76.37 76.81
130.61 127.11 130.02 125.33

2007

2008-2011
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GDP
GDP
10 GDP
GDP 2007-2011 2007~
2011 GDP 2.64~2.99
1.62~2.35
GDP 1.37~1.70
GDP
2007-2011 4.1
GDP
GDP
GDP GDP
GDP 3
GDP
GDP GDP

10 2007-2011

Table 10 The evaluation results on water resources utilization efficiency in cities of Bejing and Chongqing from 2007 to 2011

2007 2008 2009 2010 2011

GDP
GDP

A

B

E —

A= GDP B= GDP C= GDhP D= GDPp
E= GDP
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Benchmarking of City Water Resource Utilization
Efficiency in China

SONG Guojun HE Wei

Institute of Environmental Policy and Environmental Planning Renmin Unwversity of China Beijing 100872 China

Abstract Based on normal distribution function characteristics and objective factors affecting city
water resource utilization efficiency here we conducted benchmarking of prefecture- level city
water resources utilization efficiency. We found that water consumption per unit GDP 10000
CNY water consumption per capita and residential living water consumption per capita were
subordinated to a normal distribution. The effect on water consumption per unit GDP by objective
factors was not obvious. The effect on water consumption per capita by the proportion of secondary
industry and GDP per capita was significant and similar to the effect on residential living water
consumption per capita by GDP per capita and the amount of water resource. From 2007 to 2011
both lower and higher benchmarking values underwent downward trends from 22.33 to 14.39 tons
per 10 000 CNY and from 39.32 to 23.83 tons per 10 000 CNY respectively. Regarding water
consumption per capita the lower benchmarking values ranged from 245.33 to 253.08 liters per
capita per day while higher values followed a moderate downward trend from 471.02 to 437.58
liters per capita per day. The lower and higher benchmarking values for residential living water
consumption per capita changed within a tight range from 85.06 to 89.51 liters per capita per day
and 150.46 to 157.77 liters per capita per day respectively. Our data indicates that we need to
establish information release mechanism regarding the evaluation on city water resources
utilization efficiency and develop indices of water consumption per capita and residential living
water consumption per capita into the target management system of water resources utilization
efficiency. These measures will provide a decision-making basis for government to manage water
resource more scientifically and accurately.

Key words cities water resources utilization efficiency benchmarking China
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