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Abstract Based on the pressure-state-response PSR framework the establishment of a regional water security assessment index
system was discussed and the existing genetic projection pursuit method was modified. Furthermore the projection objective
function reflecting the relative closeness to the ideal points of the TOPSIS method was established. Thus a new comprehensive
assessment method for regional water security—the genetic projection pursuit ideal point interpolation model GPP-IPIM was set
up and applied to water security assessment of a downstream section of the Beijiang River and its delta region in Guangdong
Province. The assessment results demonstrate that the model is intuitive and rational. The sensitivity study of the evaluation results
based on uncertainty analysis shows that GPP-IPIM is a steady and effective regional water security assessment method and it can
be widely used for water resources system assessment.
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2 GPP-IPIM
GPP-IPIM  GPP-IPIM
GDP
GDP
2000 1.000 1.000 1.000 0.019 1.000 0.475 0.308 0.110 0.006 4.545 2.368
2005 0.968 0.935 1.000 0.018 0.977 0.555 0.319 0.089 0.008 4.396 2.464
2010 0.948 0.893 1.000 0.017 0.963 0.683 0.345 0.083 0.008 3.154 2.055
2015 1.000 1.000 1.000 0.016 1.000 0.937 0.351 0.085 0.005 3.032 2.000
2020 1.000 1.000 1.000 0.015 1.000 1.000 0.352 0.065 0.002 3.261 2.155
2025 1.000 1.000 1.000 0.014 1.000 1.000 0.355 0.060 0.003 2.933 1.946
2030 1.000 1.000 1.000 0.011 1.000 1.000 0.367 0.055 0.004 2.940 1.951
2035 1.000 1.000 1.000 0.008 1.000 1.000 0.388 0.051 0.005 2.135 1.524
2040 1.000 1.000 1.000 0.008 1.000 1.000 0.414 0.052 0.005 2.253 1.738
2045 0.981 0.957 1.000 0.007 0.988 1.000 0.448 0.047 0.005 1.339 1.000
2050 0.976 0.945 1.000 0.006 0.985 1.000 0.492 0.047 0.006 1.407 1.000
3 3
/% /%
00.1 00.2 0 0.25 00.3 0 0.04 0 0.07 0 0.09 00.15 /%
11 42.01 61.52 71.12 100.00 40.42 61.65 86.04 99.63 0.17 4.13
12 5.63 15.96 36.85 40.21 3.65 10.53 22.63 30.36 0.45 17.85
13 12.65 43.35 58.21 71.32 13.65 32.63 42.30 61.85 0.33 9.63
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%

2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
GDP 10 -2.42 -3.17 -2.63 0.85 -2.85 -2.74 -1.96 -1.32 -1.85 -2.63 -1.08
-10 1.99 1.72 2.32 1.78 2.63 1.78 1.96 0.85 1.36 1.64 1.29
10 1.41 1.47 1.88 2.02 1.74 1.66 1.59 1.89 2.01 2.03 1.65
-10 -1.30 -2.16 -1.42 -1.50 -2.18 0.99 -2.09 -1.85 -1.47 -1.63 -2.07
10 2.59 2.85 2.71 2.45 2.87 1.99 2.46 3.05 2.03 3.12 3.78
- 10 -2.92 -2.60 -2.11 -3.01 -2.96 -2.17 -3.00 -1.9 -2.65 -2.18 -2.09
10 -5.86 -4.06 -4.56 -4.01 -3.01 -3.89 -2.96 -5.56 -2.64 -4.87 -3.65
-10 4.63 3.78 3.41 3.10 3.85 4.14 4.33 2.99 3.18 3.89 4.67
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