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Abstract: This paper explains the concept of water resources vulnerability. Research on the vulnerability as-
sessment of water resources at home and abroad has been reviewed, including the establishment of an index
system, determination of weight coeffients and selection of the method of comprehensive assessment. Finally,
an assessment index system of nine indicators is built based on Haihe River Basin, and the principa compo-
nent analysis method is applied in 8 provinces of the basin from 1998-2008. A comprehensive evaluation and
comparison in the whole country is also given. The result suggests that the water resources of Haihe River
Basin is more vulnerable, which is consistent with the practical cases. Take the year 1998 as an example, the
impact on water vulnerability of the main components is shown in water system, social system and so on.
Above al, the assessment result is satisfying, which can provide reference for the reasonable planning and
use of the water resourcesin Haihe River Basin.
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Table 1. Principal component loading tablein 1998
R L 198 EXRoAHR

b Ry
1 2 3
X1 0.4697 -0.7687 0.1937
X2 -0.7273 -0.5618 -0.2391
X3 0.3654 -0.7136 0.5596
X4 0.8532 0.4960 0.1373
X5 -0.2153 0.7189 -0.1780
X6 0.3151 -0.3604 —-0.8713
X7 0.7940 -0.2839 -0.5162
X8 0.9673 0.1252 -0.0481
X9 0.9469 0.1718 0.1119

Table 2. Eigenvalues and the contribution rate of annual principal
component

® 2 FEMSFHEERTERE

B2 % LSRN TR % Rt TR A%
1 4.57 0.4688 0.4688
2 2.14 0.2705 0.7393
3 1.76 0.1665 0.9058
4 154 0.065 0.9708
5 1.08 0.0237 0.9945
6 0.95 0.0041 0.9986
7 0.74 0.0014 1
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Table 3. The score of water resources vulnerability of 8 provincesin Haihe River Basin and in China

=3 BUREEATREEKERRESEEREAES

" I;'% 1998 1999 2000 2001 2002 2003 2005 2006 2007 2008
Jem 9.91 10.78 11.08 9.77 9.16 10.85 10.07 9.98 11.56 11.16
K 3.86 5.87 5.92 4.49 4.80 6.23 454 3.33 -0.02 1.16
Ak —4.26 451 -3.84 —4.61 —4.91 451 —2.35 -4.67 -2.26 -1.29
] -1.09 -1.76 215 -1.69 -1.50 -3.14 —-0.89 -1.65 0.18 -0.94
% -5.60 -3.83 —2.59 —4.47 -3.30 -1.10 -6.29 —2.93 572 -8.06
N —4.51 —2.68 -1.21 -3.00 -3.00 —2.19 351 -0.92 —4.08 -157

SE-n -159 -4.27 -5.76 -4.22 -5.41 -5.55 1.38 -5.30 252 -0.21
o 4.46 —0.24 -1.22 0.67 -0.63 -1.45 3.27 231 -0.03 -0.89
4 -1.17 0.65 -0.23 3.06 477 0.86 3.86 4.46 -2.16 0.62
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Figure 1. The score of water resources vulnerability of 8 provinces
in Haihe River Basin and in China
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