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Renewable evaluation of regional water resources based on rough
set and group eigenvalue method

YANG Ting, WANG Zhi-liang, XIE Min-ping, CHEN Hai-tao

(North China Institute of Water Conservancy and Hydroelectric Power , Zhengzhou, Henan 450011, China)

Abstract: [Objective] Based on the renewable characteristic of water resources,rough set theory is in-
troduced and the renewable evaluation accurate methods of regional water resources are established.
[Method] According to the uncertainty and inconsistency of the information of water resource system and
the instance that the problems of group decision-making are always met in this domain, rough set theory
and group eigenvalue method are combined to use in the evaluation of water resources. Rough set theory is
used as a tool for the data pretreatment,firstly to make a decision table,then to make the reduction of at-
tributes by rough set theory,and finally,to evaluate by the quantitative method of multiple-attribute group
decision-making. [Result] The example computed indicates that more accurate and detailed evaluation re-
sults can be obtained, because rough set can better deal with the data which are uncertain,imperfect and in-
consistent. [Conclusion) The combined use of rough set theory and group eigenvalue method in the renew-
able evaluation of water resources is feasible.
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Table 1  Quantification of expert qualitative description
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Qualitative description Value Qualitative description Value Qualitative description Value
RAEE Very unimportant 0 — % General 5 H % Important 9
AN Unimportant 1 fi§ H % Slightly important 7 R B % Very important 10
Fi§ A 3 Slightly unimportant 3
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Table 2 Evaluation indicators and basic data of water resources in areas of Yunnan province

AL T AR A T AR

B WEKVERR KV Taks KRR RRREH e
FRUIR  nem miemoeah ok e FRRD R e, ODETH
X (m* em 2ea 1) cal) Annual A /mm Consum . . ' Growth rate !
Areas Annual water  Annual surface  underground Rainfall ptionrate of Consumption .F.armv of gross Annual
resources quantity water resources water resources  amount industrial ra.te.of farm frrigati- agricultural growt‘h rate
per unit area quantity per quantity per water lr:ii::n on rate output value of GDP
unit area unit area
E 1 Kunming 0.321 0.302 0.100 914. 707 216 661 25.3 5.4 8.9
{35 Qujing 0.508 0. 449 0.121 1056.499 270 683 18.9 7.0 8.5
& Yuxi 0.334 0.283 0.108 1052.562 225 649 31.5 7.9 6.1
A Zhaotong 1.097 0.922 0.365 1 058.751 300 668 10.3 1.0 1.0
M Chuxiong 0.292 0.214 0.054 1007.111 259 636 30. 4 15.0 10.5
#1.31] Honghe 0.677 0.636 0.215 1334.898 315 648 18.4 4.4 11.9
X1l Wenshan 0.426 0.485 0.162 1 054.968 302 633 9.4 7.1 11.7
2 Simao 0.793 0.694 0.277 1 658. 887 321 620 10.9 6.6 6.6
?i:i!lﬂifzbanna 0.600 0.512 0.231 1 594. 800 270 635 19.0 8.5 6.1
K Dali 0.452 0.329 0.120 1164, 744 309 651 39.7 5.4 10.0
f#111 Baoshan 0.020 0.801 0.302 1755.159 280 625 27.3 6.5 7.2
9% Dehong 1.323 1. 254 0. 446 2 193. 249 299 620 29.3 10.5 9.2
WYL Lijiang 0.512 0. 391 0.134 1175.671 280 689 27.0 5.8 7.1
BT Nujiang 1. 819 1.619 0.436 2 416. 294 300 677 14.5 5.9 5.9
i ¢ Diging 0.688 0.531 0.191 1261.382 328 680 18.9 5.1 6.2
I ¥ Lincang 0.913 0.693 0. 246 1644.373 350 625 11.7 6.1 7.6
R3 AHERHMRKFEATHEETMNRER
Table 3 Decision table of water resources renewable evaluation in areas of Yunnan province
i X J& M Attributes
Areas C C, Cs Cy Cs Cs Cr Cs Cy
Ay 1 1 1 1 1 2 2 1 3
A, 1 1 1 1 2 3 1 2 3
As 1 1 1 1 1 2 3 2 2
Ay 2 2 3 1 2 3 1 1 1
As 1 1 1 1 1 1 3 3 3
As 2 1 2 1 3 2 1 1 3
A 1 1 1 1 2 1 1 2 3
Ag 2 2 2 2 3 1 1 2 2
Aqg 1 1 2 2 2 1 1 2 2
Amo 1 1 1 1 3 2 3 1 3
An 1 2 2 2 2 1 2 2 2
Ay 3 3 3 3 2 1 2 3 3
Ay 1 1 1 1 2 3 2 2 2
Ay 3 3 3 3 2 3 1 2 2
Ass 2 1 2 1 3 3 1 1 2
Asg 2 2 2 2 3 1 1 2 2
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