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Quantitative Evaluation of Comprehensive Capability of Typhoon Disaster Prevention and Mitigation in Island Area—A Case Study
of Pingtan Island
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Abstract In view of the lack of marine disaster prevention and mitigation capability assessment indicator system and method that can reflect
the characteristics of marine disasters in the island area, the evaluation indicator system for the comprehensive capability of the typhoon disas-
ter prevention and mitigation in island area had been constructed according to the principles of science, representativeness and data availabili-
ty, and Pingtan Island had been taken as the research case. Four aspects had been evaluated which were respectively the capability of regional
defense, the capability of early warning monitoring, the capability of emergency response and the capability of recovery and reconstruction. On
this basis, the combination of subjective and objective methods was used to calculate the comprehensive weight of each index, and then the
fuzzy comprehensive evaluation method was introduced to calculate the score of Pingtan Island’ s comprehensive ability of the typhoon disaster
prevention and mitigation in the past 10 years. The results showed that the scores of Pingtan Island’ s comprehensive ability of the typhoon dis-
aster prevention and mitigation from 2008 to 2017 had been improved with time, indicating that the Pingtan Comprehensive Experimental Area
attaches great importance to strengthening its comprehensive capacity building for the typhoon disaster prevention and mitigation, and the values
of most of the key indicators affecting the comprehensive capacity of the typhoon disaster prevention and mitigation had continued to grow in the
process of social and economic development. The growth rate of Pingtan Island’ s comprehensive ability of the typhoon disaster prevention and
mitigation in the process of rising also had obvious fluctuations, which could be divided into four stages: smooth growth period, rapid growth
period a, growth bottleneck period and rapid growth period b.
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Fig.5 The evaluation indicator system for the comprehensive capability of typhoon disaster prevention and mitigation in island area
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Table 1 The related data in Pingtan Comprehensive Experimentation Area from 2008 to 2017
7
igz € ¢ €3 Cy4 Cs Ce C7 Cg Cy €10 cn €12 €13 Ci4 Cis Ci6 Ci7 Cig Cr9  C
2008 32.7 9.2 1.5 27.3 13 0 1 1 2 0 0 493 89.9 18.8 19.1 110.3 19.5 0.23 2.4 1.5
2009 32.9 9.2 1.5 27.3 13 0 1 1 2 0 0 528 95.9 17.1 21.6 107.7 33.9 0.30 3.5 1.6
2010 32.9 9.2 1.5 27.3 13 0 1 1 2 0 1 577 104.0 18.0 21.4 102.4 31.8 0.37 5.7 1.9
2011 35.2 9.2 1.5 27.3 13 0 1 1 2 0 1 663 118.1 18.2 22.2 100.1 37.8 0.45 8.2 2.2
2012 35.1 9.2 1.5 27.3 13 1 1 1 2 1 1 675 125.2 18.9 24.3 951 39.2 0.51 10.4 2.5
2013 37.0 9.2 2.1 27.3 13 2 1 1 3 1 1 736 134.0 27.1 28.8 93.6 40.7 0.58 13.4 2.8
2014 37.3 9.2 2.1 27.3 13 2 1 2 3 1 2 909 159.4 26.5 27.7 89.0 42.6 0.64 14.0 2.8
2015 35.3 9.2 2.3 273 13 3 1 2 3 2 2 1014 175.5 26.3 28.6 84.7 4.3 0.71 19.5 3.1
2016 35.8 9.2 2.4 27.3 13 9 1 2 3 18 2 1245 202.2 25.9 30.2 851 46.4 0.77 26.5 3.3
2017 35.8 9.2 2.5 27.3 13 17 1 2 3 22 2 1787 277.3 28.5 36.1 85.2 48.4 0.88 29.7 3.6
x2 WRENKEHEE
Table 2 The standardized data
\

ig; 21 2 23 24 25 26 27 23 Z9 210 2 212 213 214 215 216 217 218 219 20
2008 0.88 1.00 0.60 1.00 1.00 0.00 1.00 0.50 0.67 0.00 0.00 0.28 0.32 0.66 0.53 1.29 0.40 0.26 0.08 0.42
2009 0.88 1.00 0.60 1.00 1.00 0.00 1.00 0.50 0.67 0.00 0.00 0.30 0.35 0.60 0.60 1.26 0.70 0.34 0.12 0.44
2010 0.88 1.00 0.60 1.00 1.00 0.00 1.00 0.50 0.67 0.00 0.50 0.32 0.38 0.63 0.59 1.20 0.66 0.42 0.19 0.53
2011 0.94 1.00 0.60 1.00 1.00 0.00 1.00 0.50 0.67 0.00 0.50 0.37 0.43 0.64 0.61 1.17 0.78 0.51 0.28 0.61
2012 0.94 1.00 0.60 1.00 1.00 0.06 1.00 0.50 0.67 0.05 0.50 0.38 0.45 0.66 0.67 1.12 0.81 0.58 0.35 0.69
2013 0.99 1.00 0.84 1.00 1.00 0.12 1.00 0.50 1.00 0.05 0.50 0.41 0.48 0.95 0.80 1.10 0.84 0.66 0.45 0.78
2014 1.00 1.00 0.84 1.00 1.00 0.12 1.00 1.00 1.00 0.05 1.00 0.51 0.57 0.93 0.77 1.04 0.88 0.73 0.47 0.78
2015 0.95 1.00 0.92 1.00 1.00 0.18 1.00 1.00 1.00 0.09 1.00 0.57 0.63 0.92 0.79 0.99 0.92 0.81 0.66 O0.86
2016 0.96 1.00 0.96 1.00 1.00 0.53 1.00 1.00 1.00 0.82 1.00 0.70 0.73 0.91 0.84 1.00 0.96 0.88 0.8 0.92
2017 0.96 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Table 3 The subjective weights of each criterion layer and each indicator layer of expert scoring

U Weights

ALE Weights

y/in = 2t oy == )
Eﬁf'lmt\gl"lzxoln layer LHA LEB LxC ;Lsfijgir layer LHEA LHEB wHRC
Expert A Expert B Expert C Expert A Expert B Expert C
IX 33, b5 i € 7 Capability of ~ 0.200 0.293 0. 435 T ER(c)) 0.200 0.387 0. 430
regional defense(6,) ERES A0 3910 0.329 0. 140 0.145
HFRFLRIFRKE (c;) 0.329 0.198 0.098
UL EH s (¢ ) 0.142 0.275 0.327
T4 Wi I BE F7 Capability of  0.329 0.412 0.250 TFPETHRA R R0 (c5) 0. 165 0.275 0.419
early warning monitoring( b, ) AER AL TR IR B (o) 0.165 0.387 0.248
TR SRR W U 43 () 0.392 0.198 0.195
G E %G (cg) 0.279 0. 140 0.137
[ 2 RE 7 Capability of e- 0. 329 0.108 0.210 RARATELL (co ) 0. 060 0.169 0. 240
mergency response(b) FEHLE B 1) 0. 060 0.090 0.202
SR BN (c1r) 0.227 0. 070 0. 161
AEHRIE B () 0.105 0.193 0.137
YA (ey) 0.105 0.237 0. 066
TNHERIREL (1) 0. 169 0.132 0.082
TP TAEEAR NG E (c15) 0.273 0.109 0.112
PR T 8 /) Capability of  0.142 0.187 0.105 T NI BOHEL (1) 0. 080 0.339 0.325
recovery and reconstruction iﬁzgﬁﬂ:}:(cw) 0.124 0.184 0.243
() B AR 2 B BB (e 1) 0.124 0. 240 0.071
T BOBA (o) 0.299 0. 141 0.209
WERE R SZ R A (eq ) 0.373 0. 096 0.152

fERAZ 5 1B EWAGE, 45588 .
0= (0.341 0. 170 0. 166 0. 252 0. 272 0. 276 0. 259

0. 184 0.088 0. 072 0. 116 0. 084 0. 074 0. 087 0. 125 0. 109
0.078 0.070 0.091 0.087)
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Table 4 The variability, conflict,information and objective weight of each evaluation indicator

¥ EiEtan HIRIE(R,) bRl (6;) fFEE(C) FAE (w;)
No. Indicators Conflict Standard deviation Information Objective weight
1 BB TR () 1. 000 0. 042 0. 000 0. 000
2 HT AR (cy) 0. 000 0. 000 0. 000 0. 000
3 ERE ST SNy 0.678 0. 162 0. 052 0. 036
4 TG s TR (cy) 0. 000 0. 000 0. 000 0. 000
5 TR BB (c5) 0. 000 0. 000 0. 000 0. 000
6 AEF AR IR IKEL (6 ) 0.370 0. 307 0. 194 0. 134
7 TR IS B (op) 0. 000 0. 000 0. 000 0. 000
8 GG (cg) 0. 544 0. 245 0.112 0. 077
9 XIBATEELN () 0.787 0. 167 0. 035 0. 025
10 KETZE BT (cyp) 0. 300 0. 356 0. 249 0.172
11 SRR AT (e, ) 0.729 0.374 0. 101 0. 070
12 2 HTIE B (cpy) 0. 507 0.213 0.105 0. 073
13 B JH 5 () 0. 555 0. 198 0. 088 0. 061
14 TN TRIREL (er) 0. 795 0. 154 0. 032 0. 022
15 TN DALFARNGE (¢15) 0.716 0. 136 0. 039 0. 027
16 TN BITEL (c16) -0. 787 0. 106 0. 189 0.131
17 WL (cpy) 0. 769 0. 166 0.038 0. 027
18 B TR T B 7 E A (1) 0.752 0.227 0. 056 0. 039
19 T WABORCA (¢9) 0. 626 0. 299 0.112 0.077
20 WegUE RIS RCA (ea) 0.781 0.189 0.041 0.029

MR AT 8 THAE WAL , 45558
»?= (0. 000 0. 000 0. 036 0. 000 0. 000 0. 134 0. 000
0.077 0.025 0. 172 0. 070 0. 073 0. 061 0. 022 0. 027 0. 131
0.027 0.039 0.077 0.029) ,
AR 9 TR RARLAERNE TR K S,
®5 SBIEENSANE

Table 5 The comprehensive weights of each indicator

¥ izt &

No. Indicator Weight
1 RMEREE(c)) 0. 136
2 HA B RERIEMERKEE (cp) 0. 068
3 AARRRIERKE (¢;) 0. 088
4 T UL () 0. 101
5 TR BRI (c5) 0. 109
6 AEF AR IR AL (c6) 0. 191
7 TS I A () 0.104
8 KL B (cg) 0. 120
9 XIFA TN (o) 0. 050
10 RETZE R (c)p) 0. 132
11 5K b AT RE () 0. 088
12 IS B (cpy) 0.077
13 %LZ‘E‘:J%E(CH) 0. 066
14 TTNIEIREL (c1a) 0. 048
15 TINIE TAERAR AR E (c)5) 0. 066
16 B B () 0.122
17 i}ﬂc’fﬁﬂ:ﬁ( Ci7 ) 0. 047
18 A TR 2 B P A (e 1) 0. 051
19 H 7 MBI () 0. 083
20 IR R AT SR (eq) 0.052

ARG 10 FALASHRARA SRR s S5 R WA 6,

MRIEL 67 P LRSI AR 2 H T 15 R TR
LA Critic YORAHIZE AR AR, 5 MR RO Bor g g
(8PN TR PRSI B2 R EEL AR R I 20, 714 1 2008—2017
SRR B DT K 2 RE S AR 2) , S R ULIET 6.

M6 ATLLE H,2008—2017 AR T 5 IR 25 A fiE
Tk 53 B 1a] AHERE AN = , BEIT TR 23 SE 00 X T
58 A BB K LR A RE B AN, SN 5 IR 25 RE
JIE IRy B AR AR BB BT AL S 2 U S SR i i v 5
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T W A8l , EEAT LIy 4 DB

(1)FZ2 84 K39 (2008—2012 4F) o Z B BAF R IR
H9.9% . MF 1 BT UL, i B Bt 5 B B
TR [ 7 7 B B AT 40X 3 AR O R MR K 45
PR AFSIHE R IM N 44. 3% 22, 0% 11 19. 0%, (HIX 3 >
PRAR P Al A EE 329 AR X B/ (BUE 23 5] 0 0. 083,0. 051 Al
0. 047) , BOZ B BoRE AT & K 25 3 BE ) I FZatg I o

(2) P K] a(2012—2014 45 ) o B BUAFIE KR
N 23.6% MF TR AT UL, I B BESR O I BOBCA I
L TRTAR T E B BERTRUX 2 SRR A B BT LA,
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AR Bl @ HF AR (BCE 735310 0. 191,0. 12 F110. 088) iX 3
AR AR BRI LB PR, AE I RO 41. 4%, 0% By
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Table 6 The membership function of each indicator

5 EiEL7D K& R
No. Indicator Membership function
0,x<32.7
-32.7
1 ﬁ%gﬁ’?(cl ) F, :{3;3_327,32 T<x<37.3
1,x=37.3
2 HABRRLEMKE (c,) F.=1
0,x<1.5
e -1.5
3 AR LRIBE K E (cy) F, :{2"5_15,1. 5<x<2.5
1,522.5
4 TP R (cy) F,.=1
5 PR GUECR: (¢5) F.=1
0,x<0
T -0
6 SRR AL R IIB IR UH (o) F = {19(7_0,0<x<17
1,x=17
7 TEPEEREE W o (e;) F.=1
0,x<1
N -1
8 KRB U (cq) N 2{;_1,1<x<2
1,x=2
0,x<2
L -2
9 XIFATEEG (o) F = {;“_2 ,2<x<3
1,x=3
0,x<0
- =0
10 KEFERHH ) F ={;2_O,0<x<22
1,x=22
0,x<0
s . -0
1 SRKREEREE c,) F‘:{;—o’(kxd
1,x=2
0,v<493
_ -493
12 AT F=l-> 4 1787
I A (cpp) . {1 287493 93<x<1 78
1,x=1787
0,7<89.9
. -89.9
13 83 SRR Fo=] 227 89 9<x<277.3
VoE R (en) ‘ {277. 3-89.9°0 %
1,x=277.3
0,x<17. 1
a-17.1
14 j 5 Fo=) s 17 1<w<28.5
TSR 1) ,1 {2& N TUATS
1,x228.5
0,x<19. 1
- -19.1
15 ﬁkffﬁﬁ]}/j‘:ﬁﬂ(}\mﬁ(éls) FX :{36961—]91,19 1<x<36. 1
1,x=36.1
0,v<85. 1
-85.1
16 yil o2 Fo=l 0 85 1<x<110. 3
A%ﬁ%ﬁﬁl}fﬁﬁ(%) . {110_ 3-85. 1’ <x<
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