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1

Table 1 The standardized data of the water resources carrying capacity

X1 X2 X3 X4 Xs X6 X7 Xg
2004 0.125 -1.410 -1.230 -1.290 0.200 1.605 -1.640 -1.300
2005 0.125 -1.140 -1.030 -0.990 -0.330 0.936 -0.830 0.809
2006 0.166 -0.900 -0.790 -0.830 -0.900 1.016 -0.430 -0.880
2007 0.000 0.138 -0.340 -0.460 1.683 -0.070 -0.270 -0.300
2008 -0.420 0.310 0.161 0.271 -1.810 -0.740 0.060 0.487
2009 -0.830 0.483 0.335 0.622 0.747 -0.730 0.324 0.459
2010 -0.920 1.793 0.987 0.883 -0.250 -0.680 0.972 1.030
2011 -0.630 0.758 1.901 1.792 0.619 -1.370 1.812 1.636

X9 X10 X1 X2 X3 X4 X15 Xe
2004 1.085 -1.000 -0.812 -1.625 -0.083 -0.928 -0.600 -0.785
2005 1.085 -1.000 0.437 -1.441 -0.583 0.714 -0.600 -0.142
2006 1.143 -0.571 0.437 0.206 -0.750 0.500 -1.800 -0.571
2007 -0.271 -0.285 -0.375 0.368 -0.916 -1.142 1.200 -0.571
2008 -0.271 2.000 -0.063 1.709 1.083 -0.928 1.400 -1.428
2009 -1.243 0.428 0.006 0.268 0.083 -0.428 0.200 0.928
2010 0.185 -1.000 0.006 0.162 0.606 2.000 0.800 0.571
2011 -1.600 1.142 0.000 -0.106 0.666 -0.071 0.800 1.857

2

Table 2 The variable correlation coefficient matrix affecting the water resources carrying capacity

X X X3 kA xs X6 X7 xg Xo X1 X X X3 X Xis X6
X 1.00

X -0.90 1

X -0.80  0.86 1

Xy -090  0.86 0.99 1

xs -0.10  0.12 0.14 0.11 1

X6 0.8 -090 -090 -0.90 -0.10 1

X7 -0.80  0.85 0.98 0.97 0.11 -0.9 1

Xg -0.70  0.68 0.79 0.81 0 -0.8 0.82 1

Xo 073 -070 -0.80 -090 -040 -09 -0.8 -0.6 1

X1 -040 0.34 0.53 058 -030 -0.7 0.49 0.4 -0.7 1

Xy -0.10  0.07 0.11 0.14 -040 -0.1 0.29 0.42 0.07 0.03 1

X -040  0.58 0.44 048 -030 0.7 0.48 0.23 -0.5 0.73 0.17 1

X3 -0.70  0.59 0.67 070 -040 -0.7 0.56 0.56 -0.5 0.65 -0.1 0.44 1

X -0.30  0.36 0.24 022 -020 -0.1 0.33 0.41 0.24 -0.5 0.58 -0.2 0.08 1

Xis -0.60 0.71 0.60 0.60 020 -0.80 0.53 0.54 -0.7 0.57 -0.3 0.55 0.57 -0.2 1

X6 -0.60  0.51 0.74 0.74 047  -0.60 0.75 0.67 -0.6 0.06 0.21 -0.1 0.22 0.37 0.13 1

3 ,
Table 3 The eigenvalue and variance contribution o
4 X3\ X4 X7\ X8 X3\
X X X
1 9.003 56.268 56.268 b M
2 2.543 15.892 72.16 » X113 X13 X6
3 2.074 12.941 85.1 o
4 0.991 6.194 91.294
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4 , 2004 185.96 2012
Table 4 The principal component load matrix 335 ,
X -0.893 -0.113 0.013 l} ,
%0 0.695 0.691 -0.002 .
X3 0.966 0.117 -0.081 (3 ) 5
X4 0.983 0.092 -0.052 12.949 , )
Xs 0.085 0.033 -0.962 ,
x(, ~0.984 0.107 0 2012 2 100m?’,
x7 0.946 0.220 ~0.008 28%
s 0.823 0.330 -0.081 10 501m?,
%o -0.87 0.230 0316 , 5
X0 0.629 -0.595 0.295 2004 34.35%10°hm2
X1 0.129 0.607 0.550
X 0.570 -0.462 0.463 2011 96.95x10°%m’,
X3 0.716 -0.223 0.350 ’ °
X4 0.170 0.878 0.296 s
X5 0.711 -0.487 -0.131 o
X6 0.645 0.539 0.445 ’ .
(1) 56.27% 3.
F\ .F>.F; ,
o = X , F,
. F ,
o F, ==0.297x, +0.298x, +0.332x; +0.327x, +0.028x;5 —
", 0.328x4 +0.315x; +0.274xs —0.29x4 +0.209x,0 +0.043x,, +
, 0.19%,,+0.238x,1+0.04x,,+0.237x,5+0.215x6
; 2004 484 Fy==0.07x,+0.0572,+0.073x5+0.057x,+0.02x5 +
2011 1690 , 0.067x6+0.138x7+0.206x5+0. 144x—0.373x,0+0.38x,,—
o 0.289x1,-0.139215+0.55x1,:+0.2992,5+0.33 7,6
2004 6358 2011 15986.47 F;=0.148x,-0.001x,—0.056x;—0.036x,—0.668x5 —
o 0.005x7 +0.056x5 +0.219x5 +0.205x,0 +0.382:x;;, +0.321x1, +
0.243215+0.2052,,-0.09 1,5+0.309x 6
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Table5 The results of the water resources carrying capacity , ; ,
evaluation in Urumgqi city from 2004 to 2011 , ;
F F, Fy F , ,
2004 -3.4529 —0.8880 -1.2600 -2.0697 1 s ;
2005 -2.4600 1.2460 0.1372 -1.1684 3 .
2006 -2.4665 -0.2084 0.9987 -1.2917 2
2007 —0.3439 -0.6277 —-1.9895 -0.5507 4
2008 1.8963 -1.9297 1.5315 0.9585 5 : |
2009 19588  -0.0350  -0.5350 1.0273 6 a ' ' o Ul ’
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Dynamic Analysis of Water Resources Carrying Capacity in Urumgqi

WANG Tao'?, ZIBIBULA Simayi'**, Mikray Akbar'?, CHEN Su'?

(1. College of Resources and Environment Sciences, Xinjiang University, Urumgi 830046, China; 2. Key Laboratory of Oasis Ecology, Ministry
of Education, Urumqi 830046, China; 3. Key Laboratory of Xinjiang University Intellectualizing City and Environmental Modeling, Xinjiang
University, Urumqi 830046, China)

Abstract: China is a country with a shortage of water resources, and the water resources have become an important factor of restricting China’s
social and economic sustainable development. This paper analyzed the water environment carrying capacity of Urumqi by using the principal
component analysis method and an index system of waler resources carrying capacity with 16 impact factors. The results show that there is a
downtrend of water resources carrying capacity in Urumgi from 2004 to 2011, of which there is a slow decline from 2005 to 2007 and there is
obvious decline from 2009 to 2011. The integrated evaluation index rose from 1.0273 to 2.6919. The water resources carrying capacity in U-
rumgi is influenced in the respect of the social economy and industrial production, population, and natural resources exploitation and utiliza -
tion. Now, the utilization degree of water resources in Urumgi is very high, and the development potential is very small.

Key words: water resources carrying capacity; principal component analysis; loading matrix



