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Temporal and spatial characteristics of water resources carrying capacity in Henan Province
HUANG Lei' ,ZHANG Lizhong? ,ZHU Jixiang' , HUO Zhibin'
(1. Institute of Hydrogeology and Environmental Geology ,Chinese Academy of Geological Sciences ,

Shijiazhuang 050061, China; 2. China Institute for Geo-environmental Monitoring ,Beijing 100081, China)
Abstract: With the development of social economy, the water resources problem in Henan Province is becoming increasingly
serious. We selected 13 evaluation indexes to construct an evaluation index system for water resources carrying capacity in
Henan Province, and we used the principal component analysis method to evaluate the water resources carrying capacity in
Henan Province in both temporal and spatial dimensions. The results showed that: The temporal variation characteristics of
water resources carrying capacity in Henan Province were mainly related to the level of social and economic development, the
level of water supply and demand, and the intensity of human activities. The water resources carrying capacity in Henan
Province showed a fluctuating increasing trend from 2007 to 2016. The spatial distribution characteristics of water re-
sources carrying capacity in Henan Province were mainly related to the level of social and economic development, the status
of agricultural development, and the natural endowment of water resources in different cities. Zhengzhou City had the high-
est level of water resources carrying capacity, while Luohe City, Hebi City, and Jiyuan City had the lowest level. This study
can provide a scientific basis for the sustainable utilization of water resources in Henan Province and the formulation of relat-
ed rational management policies.
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Fig. 1 Distribution of major rivers in Henan Province

2 JEE o) R A KB DR B AT VO D B i
HAC RIS 2= AL L S il R A 7K B R A N S A B
BIRIESHURIE.

1 HRFA=E

L1 3Rk &

KR RGN % HEE R 210 A 2
SPFHAESHESFLZ AT BIEREE &
SN S G =2 AN A A 1 ) P G A o 9 N
RS B 3 VL SIIUNTEINE S is e,
WFFEIX B B KB IR A5 e 2 5% R SR U8 A 1k
13 AN S bR b i 10T R 4 K SRR 27 PR 4
PR R ILFE 1.

® 1 WEAAKZTRAENTFNISRER

Tab. 1 Evaluation index system for water resources

carrying capacity in Henan Province
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Fig. 2 Evaluation process for water resources carrying

capacity in Henan Province
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Tab. 2 Correlation coefficient matrix of evaluation indexes for water resources carrying capacity in Henan Province from 2007 to 2016

Xi X> X3 Xy X5 X X7 Xs Xy Xio Xn X2 X3
X 1. 000
Xz 0. 980 1..000
X3 0. 969 0. 905 1. 000
X, —0.559 —0.667 —0.428 1. 000
X5 —0.320 —0.203 —0.446 —0.121 1. 000
X¢ —0.589 —0.512 —0.644 0. 294 0. 844 1. 000
X7 0.119 0. 038 0.271 —0.174 —0.573 —0.447 1. 000
X3 0.413 0. 442 0. 297 0. 005 0. 391 0.208 —0.790 1. 000
Xy 0.196 0. 264 0. 048 0.021 0.421 0.265 —0.912 0. 871 1. 000
X1 —0.028 0.132 —0.243 —0.502 0. 710 0.359 —0.627 0. 419 0. 608 1. 000
X —0.271 —0.377 —0.141 0.638 —0.233 0.028 0.176 —0.124 —0.416 —0.670 1. 000
X1z 0.321 0. 370 0. 188 0. 035 0. 296 0.120 —0. 885 0. 915 0. 950 0.458 —0.222 1. 000
X3 —0.934 —0.869 —0.961 0. 358 0. 488 0.659 —0.194 —0.325 —0.107 0. 286 0.129 —0.269 1.000
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Tab. 3 Eigenvalues and contribution rates of principal components
in evaluation of water resources carrying capacity

in Henan Province from 2007 to 2016

BN %y FEAE(E e Fit TR/ %
1 5. 061 38.935 38.935
2 4.742 36. 480 75. 414
3 1. 966 15. 120 90. 534
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AN B 53 B T R B
Tab. 4 Principal component load matrix in evaluation of water
resources carrying capacity in Henan
Province from 2007 to 2016

EfEEN S—Er L PR i =
X1 0.975 —0. 148 0. 010
X 0.974 —0. 035 —0.112
X3 0.913 —0.321 0. 109
Xy —0.571 0. 006 0.778
X5 —0. 270 0.783 —0. 307
X —0.579 0. 625 —0.053
X7 —0. 046 —0.937 —0.274
Xs 0. 503 0. 735 0. 392
X 0. 360 0. 873 0.223
X10 0. 109 0. 790 —0.551
Xn —0.392 —0. 359 0. 681
X1z 0. 468 0. 770 0.391
Xi3 —0. 909 0. 293 —0. 203
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Fig. 3 Results of evaluation of water resources carrying
capacity in Henan Province from 2007 to 2016
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Tab. 5 Correlation coefficient matrix of evaluation indexes for water resources carrying capacity of cities in Henan Province in 2016

X Xz X3 Xy Xs X Xz Xs Xy Xio X Xz Xis

Xi 1. 000

X> 0. 985 1. 000

X3 0.977 0. 959 1. 000

Xy —0.694 —0.701 —0.572 1. 000

X5 —0.098 —0.078 —0.203 —0.154 1. 000

X6 0. 034 0.082 —0.100 —0.392 0. 895 1. 000

X7 0. 566 0. 588 0.464 —0. 859 0.133 0. 418 1. 000

Xs 0.168 0.195 0.007 —0.79%4 0. 448 0. 667 0. 672 1. 000

Xy —0.146 —0.161 —0.046 0.648 —0.195 —0.429 —0.868 —0.711 1.000

X0 —0.665 —0.712 —0.643 0. 641 0.145 —0.059 —0.633 —0.254 0.252 1. 000

X1 0. 475 0. 452 0.571 0.231 —0.185 —0.370 —0.251 —0.671 0.553 —0.169 1. 000

X1z —0.412 —0.416 —0.315 0.804 —0.023 —0.280 —0.936 —0.694 0.940 0.419 0. 391 1. 000

X3 —0.966 —0.946 —0.950 0. 661 0. 099 0.023 —0.543 —0.125 0. 161 0.638 —0.503 0.409  1.000
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Tab. 6 Eigenvalues and contribution rates of principal
components in evaluation of water resources

carrying capacity of cities in Henan Province in 2016

Sy FHAE(E TR/ V% Rl sikx/ %
1 6.393 49.175 49.175
2 3.918 30.138 79.314
3 1.514 11. 644 90. 958
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Tab. 7 Principal component load matrix in evaluation of water

resources carrying capacity of cities in

Henan Province in 2016

Ei=tan B — s ey i 5= E S
X 0. 846 0. 492 0.135
X; 0. 858 0. 464 0.151
X, 0.761 0. 617 0. 088
Xy —0.935 0.219 0. 030
X 0. 084 —0. 541 0. 813
Xs 0. 321 —0. 655 0. 654
Xy 0. 901 —0. 319 —0. 166
Xs 0. 588 —0.723 0. 057
Xy —0.613 0. 646 0. 307
X0 —0. 742 —0. 240 0. 087
X 0. 027 0. 881 0. 305
Xz —0. 788 0. 421 0. 370
X3 —0. 820 —0. 507 —0.110
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Fig. 4 Results of evaluation of water resources carrying

capacity of cities in Henan Province in 2016
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