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Table 1  First year bipolar fuzzy evaluation matrix
(EI=GUN € 2 & 21 cs C6
u (0.5,-0.4) (0.5,-0.2) (0.6,-0.4) (0.7,-0.3) (0.8,-0.4) (0.8,-0.1)
Uy (0.6,-0.1) (0.6,-0.3) (0.8,-0.6) (0.9,-0.3) (0.7,-0.2) (0.8,-0.3)
us (0.5,-0.4) (0.7,-0.3) (0.3,-0.4) (0.8,-0.6) (0.7,-0.2) (0.7,-0.4)
u (0.7,-0.3) (0.8,-0.4) (0.7,-0.1) (0.5,-0.3) (0.5,-0.5) (0.6,-0.5)
R2 FEEIREMITMERE
Table 2 Second year bipolar fuzzy evaluation matrix
5. ‘1 €2 €3 €4 Cs €6
u, (0.6,-0.3) (0.4,-0.2) (0.7,-0.4) (0.8,-0.2) (0.9,-0.5) (0.8,-0.1)
U,y (0.7,-0.2) (0.7,-0.3) (0.7,-0.5) (0.8,-0.2) (0.7,-0.2) (0.8,-0.4)
Uy (0.6,-0.4) (0.7,-0.6) (0.5,-0.4) (0.8,-0.6) (0.7,-0.2) (0.6,-0.4)
e (0.8,-0.5) (0.6,-0.4) (0.7,-0.1) (0.8,-0.3) (0.5,-0.5) (0.7,-0.5)
R3 FEZEIREMITMERE
Table 3 Third year bipolar fuzzy evaluation matrix
B €1 ) €3 4 Cs R
" (0.6,-0.4) (0.5,-0.2) (0.7,-0.4) (0.8,-0.5) (0.8,-0.3) (0.7,-0.1)
U, (0.7,-0.2) (0.7,-0.3) (0.8,-0.3) (0.7,-0.2) (0.7,-0.3) (0.7,-0.4)
usy (0.6,-0.4) (0.6,-0.6) (0.4,-0.4) (0.8,-0.5) (0.7,-0.2) (0.7,-0.4)
Uy (0.9,-0.5) (0.8,-0.4) (0.7,-0.1) (0.7,-0.3) (0.5,-0.5) (0.8,-0.5)
x4 FUENREIT 5 RE
Table 4  Fourth year bipolar fuzzy evaluation matrix
SN 91 €y €3 C4 Cs €6
uy (0.5,-0.4) (0.4,-0.2) (0.9,-0.4) (0.8,-0.5) (0.8,-0.3) (0.7,-0.1)
) (0.7,-0.2) (0.7,-0.3) (0.7,-0.3) (0.7,-0.2) (0.7,-0.3) (0.8,-0.4)
us3 (0.6,-0.4) (0.6,-0.6) (0.4,-0.4) (0.6,-0.5) (0.7,-0.2) (0.7,-0.4)
Uy (0.8,-0.5) (0.6,-0.4) (0.8,-0.1) (0.5,-0.3) (0.5,-0.5) (0.6,-0.5)
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x5 GAENREMITMNER
Table 5 Comprehensive bipolar fuzzy evaluation matrix
EISLRIN c, cy c3 cy cs g
u, (0.55,-0.39) (0.48,-0.20) (0.69,-0.40) (0.74,-0.38) (0.79,-0.35) (0.57,-0.10)
i, (0.69,-0.21) (0.65,-0.30) (0.75,-0.40) (0.82,-0.26) (0.70,-0.26) (0.59,-0.37)
iy (0.59,-0.40) (0.66,-0.46) (0.42,-0.40) (0.74,-0.56) (0.70,-0.20) (0.51,-0.40)
Uy (0.83,-0.48) (0.76,-0.40) (0.66,-0.10) (0.52,-0.30) (0.50,-0.50) (0.49,-0.50)
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Table 6 General preference function of meteorological

information center to be evaluated

u, u, u, u,
u 0.159 038 0.302 956 0. 371 202
u, 0.333 538 0.597 209 0.401 058
us 0 0 0. 164 500

Uy 0.268 909 0. 064 206 0. 417 850
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Table 7 Outflow ,inflow and net inflow of meteorological

information center to be evaluated

u, i, Uy uy
b* 0. 166 639 0.266 325 0. 036 879 0. 150 193
¢ 0. 120 489 0. 044 649 0.263 567 0. 191 331
) 0.046 000  0.221 600 -0.226 700 -0.041 100
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Bipolar PROMETHEE dynamic evaluation approach to sustainable
meteorological information center

ZHANG Haoyu' HAN Ying® JI Zhengwu®
1 Liaoning Meteorological Information Center,Shenyang 110166
2 School of Automation,Nanjing University of Information Science & Technology, Nanjing 210044

Abstract The problem of environmental pollution in meteorological information center has emerged with the continu-
ous application and replacement of electronic equipments.The concept of sustainable development was introduced into
management of meteorological information center in this paper.Inevitable contradictions and conflicts exist between the
three pillars of sustainable development,namely the economy,the environment,and the society.Bipolar fuzzy set has
powerful capabilities to describe such conflict information.Considering the dynamic process of multi-year sustainable
development evaluation,a bipolar PROMETHEE dynamic approach is proposed to evaluate the sustainability of mete-
orological information centers in this paper.Examples are given to demonstrate its feasibility and effectiveness.

Key words sustainable development; meteorological information center; bipolar fuzzyset; PROMETHEE ; dynamic

evaluation



