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Coordination degree evaluation of regional water resources system and
economic social ecosystem based on WDO - PP model
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Abstract; The wind — driven optimization ( WDO) algorithm — projection pursuit ( PP) water systems
and coordination of economic and social ecosystem evaluation model was proposed, and the cuckoo search
(CS) algorithm, differential evolution ( DE) algorithm and particle swarm optimization ( PSO ) were
build an compared taking 16 cities in Yunnan Province as examples to study the water resources system
and economic and social eco — system coordination degree. From the water resources, economic, social
and ecological systems, 20 indicators were selected to build coordination degree evaluation index system
between regional water resources system and economic and social ecosystem. Based on the mean and
standard deviation of index series, 6 levels of coordination evaluation criteria, from “absolute coordina-
tion” to “very inconsistent” , were established. The WDO - PP, CS - PP, DE — PP and PSO - PP mod-
els were applied to evaluate and analyze the coordination degree of the examples. The results showed
that, the fitness value and the best projection direction of the PP model were better than those of the CS,
DE and PSO algorithms, and had good solution accuracy and global extremum ability. The WDO - PP
model evaluated the coordination degrees of water resources system and economic and social ecosystem of
Kunming, Yuxi, Nujiang, Dehong, Xishuangbanna and Diqing as “coordinated” , and the coordination

degrees of other cities were “basicly coordinatied”. The results of WDO — PP model were the same as
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those of CS — PP and DE — PP models, but there were differences in the rankings. The differences be-
tween PSO — PP model and PSO — PP model indicated that the strength of the extreme value optimization

ability of intelligent algorithms determined the level of accuracy.

Key words: water resources system; economic social ecological system; index system ;coordination eval-

uation; projection pursuit; wind driven optimization algorithm; Yunnan Province
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Y xR 1 9% =3.50 =3.35 =3.50 =3.12
et T 4% [2.70,3.50) [2.58,3.48) [2.70,3.50) [2.40,3.12)
Ry 4% [1.90,2.70) [1.82,2.58) [1.91,2.70) [1.68,2.40)
FEAIE/ IV [1.16,1.90) [1.12,1.82) [1.17,1.91) [1.04,1.68)
NS AR [0.50,1.16) [0.48,1.12) [0.50,1.17) [0.45,1.04)
NI A B <0.50 <0.48 <0.50 <0.45
x5 BNHAKRRERESEFHLSESREHAEHERZEREFIENER
- WDO - PP CS - PP DE - PP PSO - PP
B#E () HP/HY BEMEG) HRAEN O BRE ) HEOEh BEE () TR/
ZAiNT 2.68 /1 2.52 1/1 2.67 1/1 2.39 1/1
i T 1.88 /N 1.82 7/ 1.89 7/N 1.68 /1
EREA] 2.19 4/ 2.10 4/l 2.19 4/ 1.88 /1
eaiinn 1.67 12/V 1.62 12/IV 1.68 12/IV 1.48 12/IV
38 T 1.71 1/ 1.65 1/V 1.72 11/ 1.55 1/V
RN 1.67 14/V 1.56 14/V 1.65 14/V 1.39 15/IV
SN 1.86 8/IV 1.78 8/IV 1.86 8/IV 1.58 9/IV
W A T 1.58 15/V 1.52 15/IV 1.59 15/V 1.39 14/
ey | 1.51 16/TV 1.45 16/ IV 1.52 16/TV 1.37 16/ TV
ARGIEL 1.78 10/ IV 1.70 10/ IV 1.78 10/ IV 1.55 10/ IV
SCL M 1.83 9/ 1.72 9/IV 1.83 9/ 1.62 8/IV
FERgs  1.93 5/10 1.85 6/11 1.92 6/11 1.68 6/11
M 1.67 13/IV 1.59 13/IV 1.67 13/IV 1.47 13/IV
T2 M 2.21 3/1 2.13 3/10 2.22 3/1 1.86 4/
YT M 2.25 /M 2.16 2/ 2.25 /M 2.00 2/M
SN 1.91 6/11 1.87 5/10 1.94 5/10 1.83 5/11
P 1.97 /10 1.88 /10 1.97 /10 1.75 # /10
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IWEE A GDP 45 12 M EAR A5 43 7E 0. 2136
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P03 17 B PR B A4y [l e R0 B
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(4) N3 5 WDO — PP BEFY XS (1 PEAN T HE P
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