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Tab. 1 Preliminary selection of evaluation indexes for ecological fishing ports in Hainan

Jre HE 2 £y TR TR REE 5 S R AL s R
Code  Criterion layer Factor layer Index layer R clustering  Variance coefficient Remark
1 e PRV Y R T ARX 11 034
2 KB RIFRX 112 1 1.20 1353
3 s XUBE 11X 113 0.28
4 FIOR R AP X I FRX 114 0.81
FARZIFXT 2
5 B BRI AX 115 1.43 (3
6 MU ATE P HK X116 0.54
7 MU BRI X117 3 0.56
8 HHEATE X118 1.13 (3
9 ABIRABXT HEHAE R BAIX 121 0.86 1558
10 s B X122 0.12
11 M 2 HX 123 1 0.23
12 ZUTESHITREX 124 0.05
13 2 AEX12 BN A X125 0.10
14 LSk LR K X126 0.79 1353
Is BT 127 ? 0.17
16 HEHS I X 128 X 0.27

17 A T TR X129 0.38 28
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453k 1 Tab. 1 continued
ha=2 HEN FEE EE0 Y 40 REH I 5 2L i 2t R
Code  Criterion layer  Factor layer Index layer R clustering Variance coefficient Remark
18 X O EHX211 0.56
19 ANHEEX212 : 1.80 PR
20 HbIX N KR X213 1.30 e
*ho R EX21 2
21 AYJGDP X214 0.29
22 JE HL T AE GDPHE K 2R X215 0.80 st
23 GDPAEE K %X216 . 0.12
24 AT TS KA E X221 0.55
25 Tolk oK A HE X222 0.60
26 A X223 ! 0.72 st
27 AEEEIX2 Tl A HE X224 0.05
15X 22
28 ARG YR EX225 0.04
29 PM2.5 X226 0.62 e
30 IKIE G X227 2 0.05
31 2RI YR X228 0.12
32 = AR BB X231 1 0.12 PR
33 . GDPREVR TS FER X232 0.52
34 PRIRTHFEX23 JIE 3T Tl 3 X 234 ? 0.63 e
35 A i BRI I AE X235 0.51
36 AV T X236 ’ 0.7 {558
37 MUK i AR EIE X311 1.10 TR
38 Mk S R a1 0.1
39 HHETHAAIX313 0.64 188
40 WYL ERE 11X314 2 0.15
41 AR X3 MUY TR A R T1X315 0.46
42 AL REX316 0.49
43 oy 5 TAHX316 0.40
44 AR L AT X317 : 0.58
45 RIEREDX3 s TR X319 0.99 TR
46 I 1 4 BB LA DR AR A X 3211 0.84 feg
47 IR X322 1 0.79
48 S AT SCAG R X 323 1.12 (3¢
49 R&DX324 2 0.45
50 TG X32 FOHTE AR X325 0.84 PR
51 A FRARTARX326 ’ 0.79
52 Wi KA PR X327 0.04
53 s SRk 3 X328 4 0.06
54 i Hb 2 15 3 X329 0.07 {561
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Tab.2 Comprehensive evaluation index system of Hainan EFP
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Fig. 1 Construction of evaluation index system of Hainan EFP
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Tab. 3 Original attribute table of Hainan fishing ports

i=12,---,n), (18)

i

B BFFEXT 4 Fishing ports investigated
R R =P £

Code  Index  DICEHTH D2 i D3(=Wt  D4CCEM D5S(mE D6t
I\ g ) EETIRIT)) FEM M ) EUGIRIEED) i) AR

1 X111 55 60 91 50 50 25

2 X112 66 16 80 20 40 175.88
3 X113 10 50 80 60 40 40

4 X121 15.5 2 273 10 1.3 0.64
5 X122 3000 6 000 36 000 5000 5000 5000

6 X123 300 1190 1063.2 800 1 405 850

7 X211 1.33 1.26 3.89 0.5 1 0.78
8 X212 7.3 7.5 7.2 6.3 2.9 3.8
9 X213 891 2416 3357 2 086 5684 5261

10 X221 34 29 15 19 30 22

11 X222 303 423 68.6 40.6 29.3 543
12 X223 19 16 14 11 11 15

13 X231 9.4 10.1 3 8 1 12.2
14 X232 13.8 22 69 14.2 30.7 59.2
15 X311 3 30 20 20 10 10

16 X312 1 000 2 000 800 600 1 000 1 600
17 X313 10 29 21 20 18 14

18 X314 0.29 0.35 0.44 0.26 0.64 0.69
19 X321 246 177 216 184 186 210
20 X322 72 481 1285 162 56 172
21 X323 36.1 37.8 43.8 39.8 31.5 39.5

22 X324 375 900 63 528 371 252
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Tab. 4 Entropy weight of ecological comprehensive evaluation index of each fishing port

$8F5 Index  #UFE Weight 845 Index  #UFE Weight  #845 Index  #UFE Weight  #845 Index A EE Weight

X111 0.0498 X211 0.0423 X231 0.0446 X321 0.0522
X112 0.0397 X212 0.0502 X232 0.0445 X322 0.0290
X113 0.0473 X213 0.0464 X311 0.0450 X323 0.0523
X121 0.0302 X221 0.0509 X312 0.0490 X324 0.0439
X122 0.0319 X222 0.0505 X313 0.0503
X123 0.0490 X223 0.0517 X314 0.0496

3.3 EEASEBESIEN  UPRERIAY A S H AR E S R M S, LR PE TOPSIS J7 vk i 2
K, X8 FRHEAT IE 3 [ KT (32 5) . B AR (15~ 18)%F 58 3 MEAT i1, 5 2445 51 3L T RO ECR 7 AL
TOPSIS LA R (K 6).,

x5 BIFMIEREITSE

Tab. 5 The direction of each evaluation index

1845 Index  J5[f] Direction J5%5 Index  J7'[H) Direction #8475 Index ~ J5[fi] Direction  $5%5 Index  J7'[f] Direction

X111 + X211 + X231 - X321 +
X112 + X212 + X232 - X322 +
X113 + X213 + X311 + X323 +
X121 + X221 - X312 + X324 +
X122 + X222 + X313 +
X123 + X223 - X314 +

*6 BRESEBERETNER

Tab. 6 Comprehensive evaluation results of Hainan EFP

BEipoE 1F AR i AR i BRAERES HIK
Fishing port Positive ideal solution Negative ideal solution Result Ranking
DICR /i) 0.008 82 0.003 91 0.307 1 6
D2 (& T 1 i % ) 0.006 95 0.006 47 0.482 1 2
D3 (=ML 7 AN s ) 0.005 29 0.008 25 0.609 3 1
D4 (S E AT s ) 0.007 84 0.004 92 0.385 6 5
D5 (Il 2 i s ) 0.007 80 0.005 32 0.405 5 3
D6 (U T ] s ) 0.007 99 0.005 21 0.394 7 4
4 % g

SEF IS SRR AT I | L GRIE RIS, AR A SCHITRIER (0 5 SR A B2 1 &, 2o FEARAY T 1 | 73
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Establishment of a Comprehensive Evaluation Model for
Ecological Fishing Ports in Hainan under the

Background of Free Trade Port Construction

LI Xiaobei?, TIAN Shaoging**, HUANG Chongli’
(1. Tokyo Ocean University, Tokyo; 2. College of international education, Hainan University, Haikou 570228; 3. College of Applied Science and
technology, Hainan University, Haikou 570228; 4. Postdoctoral Station of Business Administration of Harbin Commercial University, Harbin 150028)

Abstract: Under the background of Hainan free trade port (FTP) construction, the development of Hainan
fishing port must meet the requirements of ecological construction. From the perspective of ecological
civilization and green development, the evaluation indicators related to ecological fishing port (EFP) are
obtained through primary selection and screening. By using clustering method and coefficient of variation
analysis, the evaluation index system of ecological fishing port including target layer, criterion layer, factor
layer and index layer is constructed. Based on the data obtained, this paper makes an empirical study on six
fishing ports in Hainan. The results show that the constructed evaluation index system can accurately evaluate
the ecology of each fishing port, which proves the rationality of the comprehensive evaluation system of

Hainan Ecological fishing port under the background of free trade port construction.
Keywords: Ecological Fishing Port; Free Trade Port; TOPSIS; Comprehensive Evaluation
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