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5( 4( ) 3( ) 2( ) 1(
Cia , % >60 40 60 25 40 10 25 <10
Ci2 e/ <1000 1000 1700 1700 2300 2300 3000 >3 000
Cia ,10%m? /km? <30 30 75 75 150 150 300 >300
Cia n/ >1 000 600 1000 400 600 200 400 <200
Cis , % <50 50 70 70 80 80 9% >90
Cie e/ >2 000 1500 2000 1000 1500 500 1000 <500
Ci7 <0.15 0.15 0.25 0.25 0.40 0.40 0.50 >0.50
Cig , % <30 30 40 4 50 50 60 >60
Coa , % <10 10 15 15 20 20 30 >30
Co2 , % <50 50 60 60 70 70 80 >80
Ca3 , % <45 45 60 60 70 70 80 >80
Coa 1/ >55 4 55 25 40 10 25 <10
Cos , % <20 20 40 40 60 60 80 >80
Cog t/h? >0.5 0.4 0.5 0.25 0.4 0.1 0.25 <0.1
Co7 0% /km? >4 3 4 2 3 12 <1
Cag , % <1 1 25 2.5 4 4 55 >5.5
Coo , % <5 5 10 10 15 15 20 >20
Co10 @P , % <0.3 0.3 0.6 0.6 1.0 1.0 15 >15
Caa , % >8 6 8 4 6 2 4 <2
Cs2 , % >20 10 20 5 10 2 5 <2
Css @P , % >5.5 4 55 2.5 4 1 25 <1
Csa , % >30 20 30 10 20 5 10 <5
Css , % >20 10 20 5 10 2 5 <2
Cse @P , % >5.5 4 55 2.5 4 1 25 <1
Csz ,10%m? /km? <10 20 30 40 >40
Css
Cso @P , % <0.2 0.2 05 0.5 0.8 0.8 10 >1.0
Caa , % >85 60 85 45 60 30 45 <30
Caz , % <10 10 20 20 30 30 50 >50
Csz . Jkmf > 500 350 500 200 350 100 200 <100
Cia . [km? <100 100 300 300 400 400 600 > 600
Cus @P,10° <2 2 5 5 8 8 12 >12
Cus , % <60 60 70 70 8 8 95 >95
Caz @P , % <1 13 3 4 4 6 >6
Cag , %
3 ONFAM
(15) (15)
1 2 3 4 5 ( ) 2 3 4 5 ( )

1 0.133 0.237 0.161 0.210 0.259 - 0.113(3) 3 0.181 0.191 0.138 0.254 0.235 - 0.085(3) 3
2 0.175 0.213 0.071 0.192 0.348 - 0.163(3) 4 0.135 0.149 0.070 0.229 0.417 - 0.322(4) 4
3 0.074 0.209 0.159 0.168 0.389 - 0.295(4) 4 0.178 0.169 0.073 0.158 0.423 - 0.240(4) 4
4 0.108 0.317 0.333 0.180 0.061  0.116(3) 3 0.258 0.202 0.134 0.226 0.180  0.065(3) 3
5 0.043 0.162 0.352 0.337 0.107 - 0.152(3) 3 0.242 0.165 0.122 0.167 0.303 - 0.062(3) 3
6 0.078 0.299 0.310 0.193 0.120  0.012(3) 3 0.225 0.182 0.129 0.151 0.313 - 0.072(3) 3
7 0.030 0.178 0.316 0.276 0.200 - 0.219(4) 3 0.198 0.133 0.176 0.198 0.295 - 0.129(3) 3
8 0.248 0.298 0.207 0.156 0.091  0.227(2) 2 0.215 0.145 0.140 0.223 0.277 - 0.101(3) 3
9 0.135 0.114 0.223 0.342 0.186 - 0.165(3) 4 0.217 0.132 0.077 0.202 0.373 - 0.191(3) 4
10 0.100 0.198 0.236 0.298 0.168 - 0.119(3) 3 0.156 0.265 0.215 0.211 0.153  0.031(3) 3
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4 CNFAM
(15) (15)
( ) ( )
1 2 3 4 5 1 2 3 4 5
1 0.666 0.093 0.045 0.073 0.123  0.553(2) 1 0.423 0.130 0.077 0.143 0.226 0.191(3) 2
2 0.220 0.159 0.160 0.264 0.197 - 0.030(3) 3 0.000 0.097 0.252 0.403 0.248 - 0.401(4) 4
3 0.218 0.169 0.234 0.262 0.117  0.055(3) 3 0.153 0.027 0.172 0.393 0.255 - 0.285(4) 4
4 0.396 0.118 0.064 0.185 0.238  0.124(3) 2 0.153 0.215 0.291 0.252 0.090 0.044(3) 3
5 0.317 0.102 0.132 0.228 0.221  0.033(3) 3 0.153 0.027 0.148 0.39% 0.275 - 0.307(4) 4
6 0.382 0.19%4 0.145 0.160 0.120 0.279(2) 2 0.153 0.031 0.231 0.392 0.193 - 0.220(4) 4
7 0.306 0.047 0.105 0.246 0.296 - 0.089(3) 4 0.146 0.034 0.147 0.395 0.278 - 0.313(4) 4
8 0.304 0.126 0.204 0.216 0.149  0.110(3) 3 0.051 0.104 0.224 0.397 0.225 - 0.321(4) 4
9 0.263 0.172 0.059 0.228 0.278 - 0.042(3) 4 0.068 0.104 0.178 0.397 0.254 - 0.333(4) 4
10 0.260 0.188 0.169 0.219 0.164  0.081(3) 3 0.088 0.131 0.281 0.357 0.142 - 0.167(3) 4
5 ON-AM
(16)
1 2 3 4 5 (
1 0.351 0.163 0. 105 0.170 0.211 0.136(3) 2
2 0.132 0.154 0.138 0.272 0.303 - 0.229(4) 4
3 0. 156 0.144 0. 160 0. 245 0.29% - 0.191(3) 4
4 0.229 0.213 0. 205 0.211 0.142 0.087(3) 3
5 0. 189 0.114 0. 189 0.282 0.227 - 0.122(3) 4
6 0.210 0.176 0.204 0.224 0. 186 0.000(3) 3
7 0.170 0.098 0. 186 0.279 0.267 - 0.187(3) 4
8 0.204 0. 168 0.194 0.248 0. 186 - 0.021(3) 3
9 0.171 0.131 0.134 0.292 0.273 - 0.183(3) 4
10 0.151 0.19% 0.225 0.271 0.157 - 0.043(3) 3
4
(1) .
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, 3
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Connection number based assessment modd for watershed water security

. .2 .3
JIN Jurliang’ , WU Kai-ya® , WEI Yi-ming
(1. Hdd University o Technology , Héeé 230009, China; 2. Fudan University , Shanghai 200433, China;
3. Ingtitute & Policy & Management , CAS, Bdjing 100080, China)

Abstract: On the bass of theoreticd andyds, eqert consultant and onrste invedigation, an index
gydemfor asesing the water security of watershed under uncertain environment was egablished. The
accelerating genetic adgorithm based fuzzy andytic hierarchy process was used to screen the index sysem
and to determine the weights of both indexes and subsysems of water security assessament sysem. The
index oconnection numbers, subsysgem oonnection numbers and sanple connection numbers between
assesxd sanples and evd uation grading gandards were edablished by usng set pair andyss method.
Then, a connection number based quartitative assessment nodd for watershed water security , named
oonnection number assessment node (ONFAM) |, was edablished. The gpplication of this model to assess
the water security of Chaohu Lake watershed shows that the joint gpplication of judgment method based on
principle of equally sharing connection codficient with method according to corfidence criterion of
attribute mathematicsin ONFAM can improve the reliability of the assesament result. The water security in
Chaohu Lake watershed isin a critical security gate , the economy , science and techrology development
level mug be further heightened , the water saving techrology mus be popularized , the urbanization
process mus be accelerated and the population gowth mug be controlled in order to heighten the
sdfeguard degree of the watershed water security.

Key words: management of watershed water security ; assessment; index sydem; st pair andyss;
connection number ; fuzzy anaytic hierarchy process; Cheohu Lake watershed
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