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Application of Set Pair Analysis in the Comprehensive Water-saving Irrigation Development Level Evaluation
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Abstract : Connotation of water-saving irrigation was elaborated, and the factors of water-efficient irrigation developing were analyzed.
Three items of sub-indices of engineering, agriculture and management water-saving were adopted. Firstly, main ingredients with thirty-
three indices of the sub-indices were extracted to reduce the number of evaluation indices and establish index system of regional water-
saving irrigation developing level evaluation model. Secondly , combination weights were formed from both of objective weight determined
by entropy weight method and subjective weight determined by analytic hierarchy process method. Finally,the set pair analysis was se-
lected for analysis. The evaluations showed that two regions are of general, seven regions are of relatively poor, twelve regions are of
poor,and the rations of them in all regions are 9% ,33% and 58% ,respectively. The results indicated that water-efficient irrigation de-
veloping level of every region is still lower,and the overall of Sichuan province is evaluated with level of poor. Therefore ,the model has

a strong practicality to evaluate the water-saving irrigation development in different regions.
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Tab. 2  Variance decomposition diagram of engineering
water saving evaluation index
No. AL (E HOR/ %  RHSR/ %
1 6.046 2 50.385 2 50.385 2
2 1.751 8 14.598 4 64.983 6
3 1.4240 11.866 7 76.850 4
4 0.788 1 6.567 9 83.418 2
5 0.746 7 6.222 4 89.640 6
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Tab.3 Principal component correlation coefficients of engineering water saving evaluation index

BRAEEE F Fy Fy Fy Fs
7 7K VW v AR o A A AR LA % 0.35 0.15 -0.04 0.15 -0.34
L R BT /K AR TR 5 7K AR L1 % 0.08 -0.55 -0.11 -0.13 0.71
IR TE AR A A AR L % 0.38 0.05 -0.07 -0.01 -0.04
KR I 2 8L 0.37 0.09 -0.01 0.23 0.18
B T KT ¥R/ o0 0.37 0.05 0.02 0.27 0.16
TV T AR L K B/ 0.27 -0.33 0.29 -0.41 -0.33
B AR s A/ (kg - hm ) 0.25 0.36 -0.32 -0.21 0.24
N X AR 7 BB/ TT 0.35 -0.07 0.14 0.28 0.01
SR S % % -0.03 0.57 0.24 -0.52 0.27
5 5 3 52 4/ %% 0.25 0.06 -0.56 -0.18 -0.03
Al R 7K B/ (khm? - (108 ) 1) 0.17 0.14 0.63 0.13 0.27
T 3 AR K A B4R I %/ (59T + (khm?) 1) -0.32 0.26 -0.12 0.47 0.15
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Tab.4 Classification standard of regional water saving development level evaluation indexes

bR I I I v \
KV TR ok A A W AR L B8/ %6 >55 40 ~55 25 ~40 10 ~25 <10
L A e R R T W R o 1 K T T AR L 51 % >20 13 ~20 5~13 1~5 =1
CEEEDIE R/ % >75 60 ~75 50 ~ 60 35 ~50 <35
AV AR/ (khm? - (108 1) 71) >75 50 ~75 30 ~50 10 ~30 <10
E 3 AR K R B ARE Y48/ (5O » (khm?) ~')  =1500 1200 ~1500 600 ~1 200 300 ~ 600 <300
KHEAEIK AT =%/ (kg + m™2) >1.75  1.35~1.75 1.0~1.35 0.8~1.0 <0.8
ZKAE R Y O VAT BRI R 43 Le % >50 35 ~50 15 ~35 5~15 =5
B N ARSI/ (N - 967 >8000 8000~6000 6000~4000 4000~2000 <2000
VIR AR R R A BK T >0.86  0.86~0.71  0.71~0.56  0.56 ~0.40 <0.40
BR3P >7.85  7.85~7.05  7.05~6.24  6.24~5.44 <5.44
WK TR I >7.94  7.94~7.02  7.02~6.10  6.10~5.18 <5.18
T M R R >0.50  0.50~0.40  0.40~0.30  0.30~0.20 <0.20
T KB AR5 >0.12  0.12~0.10  0.10~0.07  0.07 ~0.04 <0.04
IR HE B ML ] e 427K >5.41  5.41~4.78  4.78~4.15  4.15~3.52 <3.52
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Tab.5 Weights of regional water saving development level comprehensive evaluation index

Hr5)2 o2 1 RE LAy 2 PME R AAE
0 7K HE IR TR o b R A 0.199 0.076
L R 0T 7K TR TR R 0 7K VR T T L 451 0.268 0.103
TRk 0.383 CERE B R 0.136 0.052
Al T I 7K 0.352 0.135
I 3 AR HH K R A AR IR 0.045 0.017
R IR 7k AN AR AL 0.473 0.134
WM ERE  RZTK 0.283 K EAESIAR A3 A e R 0.165 0.047
S S KRG T O T o BT AL T 3L 0.362  0.102
A
FIREEARMES R R H B K 0.108 0.036
B SRR 0.181 0.061
T KA 2 0.271 0.091
AT K 0.334
T KT IR S i AL e 4 /K P 0.129 0.043
R W R e 0.118 0.039

A K HE TR 0.193 0.064
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Tab.6 Comprehensive evaluation of water saving irrigation development level in various areas of Sichuan province

A= Hb X a by b, bs c ER
1 Py i 0.000 0 0.058 4 0.102 1 0.3817 0.457 8 %
2 R 0.076 4 0.118 1 0.345 3 0.246 5 0.213 8 — i
3 El 0.017 1 0.000 0 0.096 3 0.308 6 0.578 1 %
4 SRR 0.297 6 0.030 5 0.3235 0.2238 0.1245 —
5 M 0.064 4 0.038 3 0.100 8 0.250 5 0.546 0 %
6 ErtiE| 0.124 9 0.1213 0.2199 0.397 2 0.136 7 g
7 ol 0.000 0 0.064 1 0.184 1 0.287 4 0.464 5 %
8 I 0.237 1 0.040 3 0.188 2 0.483 1 0.0512 B
9 FT 0.000 0 0.005 6 0.128 3 0.428 3 0.437 8 %
10 YL 0.000 0 0.013 4 0.1359 0.490 8 0.3599 I
11 il 0.000 0 0.000 0 0.156 2 0.463 6 0.380 1 B
12 "7 0.064 4 0.027 3 0.1515 0.2329 0.5239 %
13 JE 0.000 0 0.049 0 0.267 5 0.424 7 0.258 8 L]
14 HE 0.000 0 0.016 2 0.020 0 0.267 2 0.696 6 %
15 I 0.064 4 0.019 5 0.143 4 0.217 2 0.555 4 %
16 KN 0.017 1 0.068 7 0.305 5 0.307 8 0.301 0 B
17 ez 0.064 4 0.000 0 0.100 4 0.419 0 0.416 2 L]
18 o 0.178 1 0.010 4 0.106 2 0.088 8 0.616 4 %
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