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Tablel The value of the assessment factors of the groundwater resources carrying capacity in the various administrative regions of Xi an City
GDP
X% Xo/10*m?-km™ Xy/10*m’-km™ X/10*m’-km™ Xo/m® Xom® XA/%
116.54 58.06 35.40 39.35 66 84 58.3
149.72 47.16 24.40 28.21 212 349 49.2
83.94 11.83 15.33 16.06 210 282 38.2
71.92 9.87 13.94 13.30 284 285 48.6
40.69 0.95 9.95 9.02 391 198 40.5
28.01 3.96 10.82 10.53 851 820 354
72.55 9.37 16.31 16.59 393 277 52.7
97.30 27.18 26.02 27.67 266 464 37.1
3.2 2 N .
Table2 The correlation coefficient matrix
7 R X, X, X; X, Xs X X,
s X, 1
R, X, 0.876 1
E( 2.3 ) o X; 0.794  0.947 1
3 , E>85% X 0.824 0965 0.997 1
Xs -0.763 -0.649 -0.675 -0.670 1
’ ’ Xo  -0417 -0.365 -0386 -0.373 0.844 1
( 4)s X, 0.524  0.599 0.565 0.563 -0.559 -0.666 1
3 A,=5.066
=1.144,
. e=72375%,e,=16.341% ; k




3 4
Table3 The eigenvalue and variance contribution Table4 The principal component matrix
N % E/% ey
1 5066 72.375 72.375 0.7238 1 2
2 L144 16341 88.716 0.1634 Y, 0.931 0323
30497 7106 95.822 - Yy 0.930 0.327
40236 3371 99.193 - 5 g'zg‘l‘ 8~?%
5 0.045 0.636 99.829 - ' . ’
Ys -0.857 0.360
6 0.012 0.167 99.994 - v 0733 0354
7 <193 -
7 0.000 0.004 100.000 - Y, ~0.646 0.742
k k A 0.287X+0.326X,
02 U Uy 5). 7,=0.168X,+0.302X, +0.287X5+0.306X, +0.337 X5 +
5 7 : 0.694X4-0.331X,
7,=0.396X,+0.413X,+0.411X5+0.413X,-0.381X; - ( 6), ,
5
Table5 The eigenvectors of the correlation coefficient matrix
X, X, X; X, Xs X X;
U, 0.396 0.413 0.411 0.413 -0.381 -0.287 0.326
U, 0.168 0.302 0.287 0.306 0.337 0.694 -0.331
6
Table6 The evaluating values of the various regions
7 70.650 -64.450 -97.417 -130.343 -168.199 -526.300 -165.836 -150.514
Z, 120.451 352.254 280.727 300.438 268.405 856.190 331.882 439.751
A 70.816 10917 -24.632 -45.241 -77.873 -240.998 -65.790 -37.074
; , o (28.01%) ; ;
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Assessment of Groundwater Resources Carrying Capacity in Xi’an City Based on Principal Component Analysis
XING Xuguang', SHI Wenjuan', ZHANG Yidan?, XIE Jinyu’
(1. Key Laboratory for Northwest Water Resources and Ecological Environment of Ministry of Education, Xi’an University of
Technology, Xi’an 710048, China; 2. Land and Resources Technology Co.Ltd, Shenyang 110000, China)

Abstract:

Assessment of groundwater resources carrying capacity is full of great significance for maintaining the local ecological

environment security and promoting sustainable socio—economic development. This paper evaluated the groundwater resources carry-

ing capacity in Xi’an City using seven evaluation indexes, such as rate of groundwater development, modulus of groundwater sup-

ply, groundwater recharge modulus, groundwater discharge modulus, per capita consumption of groundwater, water consumption per

unit of GDP and water resources recycling, based on principal component analysis. The results show that the groundwater resources

in Xi’an City has a certain carrying capacity, but its rate of exploitation is too high in total and the potential of further develop-

ment is small. The evaluated value of urban in Xi’an City is 70.816, and its groundwater resources carrying capacity nearly satu-

rates and the potential of further development is the smallest. The evaluated value of Zhouzhi County is —240.998 and the potential

of further development is the largest. The results provide reference for rational use of groundwater resources.

Key words: principal component analysis; groundwater resources; carrying capacity





