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Abstract: With the increasing of urbanization and the rapid economic development, the rural water resources protection has more
and more problems. In this paper, an evaluation index system of rural water resources protection in Hunan province was devel
oped using the grey correlation degree approach based on the optimal combination weight method, and this evaluation index sys
tem was applied to investigat e the status of rural water resources protection in Hunan province in 2010. The results show ed t hat
four indexes are the most relevant factors with rural water resources protection, including the vegetation coverage, the complete
ness and implement ation of policies, the effective irrigation rate, and the average fertilizer application rate per hectare. Finally,
the improved model of GM( 1, 1) was used to predicate the variation trends of ten main indexes from 2011 to 2016. Model test
parameters reached the qualified levels. The predicted results can offer decisiomr making references for rural wat er resources pro-
tection.
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Table 1 The evaluation index system of rural water resources protection in Hunan province
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Table 2 Results from the optimal combination weight method
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C1 0.0089 0.0326 0.0184
C2 0.0489 0.0043 0.0311
€3 0.0256 0.0137 0.0208
C4 0.0256 0.0486 0.0348

B1 0.1091 0.0992 0. 1051

C5 0.11850.0184 0.0785
C6  0.0641 0. 0908
C7 0.0641 0. 0869
C8 0.0360 0.0886
C9 0.0224 0. 0473
C10 0.0147 0. 0634
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Table 3 The grey correlation degree and sequ ence

based the optimal combination weight

bs KO 7| bk RERKRE S HF
c1 0.014 6 16 || c10 0.020 0 14
c2 0. 23 2 13 || c1 0.018 6 15
c3 0.012 8 18 || c12 0.047 8 6
c4 0. 24 2 11 || c13 0.013 2 17
cs 0. 48 2 5 || c14 0. 100 1 1
c6 0. 054 4 3 || c1s5 0.040 3 8
c7 0. 051 1 4 || c16 0.033 1 10
cs8 0. 044 1 7 || c17 0.062 9 2
c9 0. 23 7 12 || c18 0.033 3 9
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Fig. 1

Classification of the evaluation index es of

rural water resources protection in Hunan Province
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Table 4 M odel accuracy level
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The predicted results of evaluation indexes
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Table 5 The verification results of the improved GM (1, 1) model

MRz MrE FERELL

TIOM R b G (%) W% P c
KA A TER K C1 1. 13 1.0 0.21
RFSRAIK 2 A1k b L) €2 8. 87 1.0 0. 42
L KB €5 1.26 0.9 0. 44
A& AT RoE L L) Co 0.38 1.0 0.23
et s C7 1.28 1.0 0.15
R EHIE C8 6. 10 1.0 0. 43
B SR A s €9 7.30 1.0 0. 56
KFEFRFHIALE C10 5.35 1.0 0.58
ST AKS c11 7.34 0.8 0. 45
T 7 % C14 0.36 1.0 0.15
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