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Abstract; Under the influence of strong human activities, the Beijing-Tianjin-Hebei urban ag-
glomeration is facing an increasingly severe shortage of water resources and deteriorating water resource
environment. From the perspective of rapid development of urban agglomeration, the DPSIR conceptual
framework model and principal component analysis were comprehensively applied to classify the water
consumption, changes of urban land utilization, economic and social development and environmental pro-
tection of 14 cities of Beijing-Tianjin-Hebei urban agglomeration from 2007 to 2016, and the main factors
influencing the evolution of water resources in the Beijing-Tianjin-Hebei urban agglomeration were further

analyzed. The results showed that the three principal component factors were obtained based on the prin-
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cipal component analysis, and the factors, in order of contribution rate, were the comprehensive effect of

urban land utilization change and water consumption, the construction of water conservancy projects and

environmental protection measures, and the population density. The level of agricultural development was

an important factor influencing the evolution of water resources in the Beijing-Tianjin-Hebei urban ag-

glomeration. At the same time, the dependency of Beijing-Tianjin-Hebei urban agglomeration on water

diversion was increasing day by day, and the enormous pressure of population growth on resources and

environment needed to be paid more attention to.
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Tab.1 Impact index system of strong human activities on
water resources evolution
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Tab.2  Correlation coefficient matrix of water resources evolution impact index driven by strong human

activities in Beijing-Tianjin-Hebei urban agglomeration

%ﬁléé D, D, D, P, P, Sy S, I, I, I R, R, Ry R,
D, 1
D, |-0.048] 1
D, 0.091 | 0.989 1
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%53k 2 (Continued )
gﬁé D, D, D, P, P, S, 1SH I, I I R, R, R, R,
P, -0.091|-0.827/-0.860, 1
P, -0.061|-0.928/-0.929| 0.949 1
S, 0.031 |-0.955/-0.954| 0.725 | 0.813 1
S, -0.013] 0.970 | 0.962 |-0.890|-0.982|-0.883| 1
I -0.069| 0.997 | 0.991 |-0.851|-0.944/-0.950| 0.980 1
1, 0.330 |-0.872|-0.842/ 0.608 | 0.751 | 0.865 |—0.808/-0.865 1
I -0.200| 0.806 | 0.839 |-0.875/-0.903/-0.721| 0.892 | 0.839 |-0.658 1
R, 0.214 |-0.250/-0.165/-0.197|-0.020] 0.349 |-0.089]-0.211| 0.595 | 0. 184 1
R, -0.046| 0.829 | 0.816 |-0.565/-0.679|-0.816| 0.775 | 0.824 |-0.681| 0.555 [-0.315 1
R, 0.445 |-0.644/-0.601| 0.370 | 0.531 | 0.643 |-0.584(-0.636| 0.933 |-0.465| 0.724 |-0.449] 1
R, 0.272 | 0.667 | 0.666 |—0.817|-0.775/-0.603| 0.711 | 0.680 |-0.391| 0.661 | 0.248 | 0.302 |-0.140, 1

x3 BETFHEEMAETRKE
Tab.3  Principal component factor eigenvalue and variance

contribution rate

E O R R | J7 22 TR % | RIHT7 22 TR/ %
1 9.579 68.424 68.424
2 2.337 16. 696 85.120
3 1.064 7.602 92.722

x4 BEFHEERERETESERE

Tab.4  Factor loading matrix and factor score matrix

5iA I3 B e R IRy B BRI
1 2 3 1 2 3
D, | -0.115]| 0.531 | 0.801 | -0.012|0.227 | 0.753
D, | 0.990 |-0.015 0.108 | 0.103 |-0.006| 0.101
D; | 0.986 | 0.035 | 0.031 | 0.103 | 0.015 | 0.029
P, | -0.872]-0.375 0.200 | —0.091 |-0.016| 0.187
P, | -0.955|-0.226| 0.081 | —0.100|-0.097 0.076
S, 1 -0.939|0.106 | -0.200| —-0.098 | 0.045 | -0.188
S, | 0.981 |0.127 | 0.017 | 0.102 | 0.054 | 0.016
1, 0.996 | 0.012 | 0.063 | 0.104 | 0.005 | 0.059
I, | -0.882|0.449 | 0.020 | -0.092|0.192 | 0.019
I; | 0.863 |0.255 | -0.340| 0.090 |0.109 | —0.320
R, | -0.210]0.891 | -0.347| -0.022] 0.381 | -0.326
R, | 0.789 |-0.146| 0.259 | 0.082 |-0.062| 0.243
Ry, | -0.670| 0.662 | 0.109 | -0.070| 0.283 | 0.102
R, | 0.685 |0.561 | 0.068 | 0.071 |0.240 | 0.064
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