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Abstract; The implementation of maritime power strategies requires further enhancement of the development of marine
fisheries economy. In this paper, using vulnerability as the breakthrough point, the marine fisheries industrial structure in
China was analyzed using a 3-axis graph. The vulnerability index system of the marine fisheries industry from two aspects,
sensitivity and response capacity were constructed. Then, temporal and spatial evolution characteristics and influencing
factors of the marine fisheries industry ecosystem vulnerability in China during 2001—2015 was analyzed using the Topsis
method and the obstacle degree. The results showed that: @ During 2001—2015, the marine fisheries industrial structure
in China was single and in the primary stage for a long period. @ In the time dimension, using 2008 as a node, the
vulnerability of China’s marine fisheries industry ecosystem exhibited a phased transition from a small fluctuation to a large
increase. (3) Regarding the spatial dimension, the spatial distribution of the marine fisheries industry vulnerability in China
exhibited clustering characteristics, being high in the south and low in the north according to the evolvement trajectory of

system vulnerability. The industry ecosystem vulnerability of marine fisheries in China was divided into “U” type, “liner
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rise” type , “wave” type, and“stable” type of vulnerability evolution structure. @Through the analysis of the obstacle degree
of the system, it was found that strengthening the environmental rectification of the coastal waters on marine fisheries,
optimizing the marine fisheries industrial structure, further promoting the development of the pelagic fishery, strengthening
the early warning signals of marine disasters, and introducing advanced scientific, technological equipment, and qualified

professionals would reduce the marine fisheries industry ecosystem vulnerability in China.
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Fig.1 Trajectory of three industrial structure of marine fisheries in China
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Fig.2 The framework of marine fisheries industry ecosystem vulnerability of China

2.2 JEES MRS bRk R A

WA TP VR I Pl A 28 R GE W, L Gallopin'™ 4 H ) U ME— R X B F7 ( Sensitivity—Response
capacity ) YE R MESS PEIPAGHESE  JEHR 12 >—GABFRFI 23 A A8 hR, 1 gt v [ il 7 Ik A 28 R S i 59

PERITHNFEPR AR (ILER 1) .
2.3 HlEkIE

S TR A TR 8 2001—2015 AFAE B 5 A s 1) 2 510, B o U5 T o B G AR 56 ) Y (2001 —
2015 4F) (T EGFE G AR %) B2 (2001—2015 4F) , (L S8 3 H4E 4) T (2001—2015 4F) | (i E X3
ZUFGETTAESE ) Y (2001—2015 4R ) |, (I % 380 85 T A 1) (2001—2015 4F ), v i 7 9 3 A i)
(2001—2015 4F) , Hrf o Ediim A O A kAT R Ak, i F .

http ; //www.ecologica.cn



12 4 2 A R IR AR 2 AR G 58 I s 1 A S [ 2% 5
F1 HEGFEELSVESRERFETNERERRINE
Table 1 Index system and indicator weights for China marine fisheries industry ecosystem vulnerability
— i b RS R HE
First level index Second level index Index meaning Weighting
Ve R {,I: ‘v)\c“ ¢ ;Ez
st B T RS R N o DTSRRI g
e Y Y GA ¥
Sensitivity TR 28 PR WEEICER /LT 5 HfU‘ EIW DL S AR 0.035
0.687 VR 2 S AT “ﬁgiﬁ;ﬂkﬁiﬁifﬂﬁﬁﬁ GDP J(i_ﬂf%?ﬁ“#?ﬁikééiﬁﬁ GDP ) 5Tk J& 0.068
9 ) A R o
o RSOV e pseirse ) 0.0%2
HEVIAEF RS A VLR, KB e/ % SLBE A P A A7 FAR IR (-) 0.099
Tk AR KA/ T 1 SRR SRS S BUR (+) 0.031
VEEPE )|’ SRR ) Jﬁ&:
it 1 AR R E T T oy TSR g oy
H K E T km 0.041
T ERE ) AR EY (7 hm®/ T5N) [i_%}\ﬂ]@(i(ﬁ B ER 5 R 0.046
NIMERTE A (7 hm®/ TN 0.072
NI R AR/ (/TN 0.049
g LT RS R R IR K FRFIE Y hm? e el K FRAERES] () 0.028
Response capacity KT R SR AR (<) 0.008
0.313 T LB AR R I b/ 1 e el i A BARE ST (-) 0.084
TP 2 DR T L BRI 5 % [ MR R SERE TS () 0.010
W = =TT R % R S (-) 0.043
TR A WP R S B A/ T 7T e el RO (-) 0.053
sty 0TIy aastakr ) oou
T AT T IR R BB A D D LG (-
WEREIGE T RS EEREREOK T B2 AR H /% S Wl I AITRE S (-) 0.034
* ) = it M JAT
R L TIUTIVE NI AR g 0n
SR F A B A i%_ﬁ;%?ﬁﬁ?@\lkf’:\lﬁbbﬁﬂgE'JE\Il(Ha 0.045
Tife T RSP HLA R/ A S Wi XA AR A AR (-) 0.058
B IR R A S5 W T 4 X 3 R 0 PR L (+) 0.014

ORPFFS+" LoRIEHIR A EI, =" MG fbs, QUL — KBl H R — | IR PR e A R B R 4 2 Tl
AN 15K i HE S B0 R 0 RS R O, 3 0 R 2 A 1 B VK 8 TR AL AR 45 9 T 2, o AT i 2 A Al 2 T

W BT I S 2 A PR

(1) Rl 7= Ml B A £ 558 = Ve M M A SN L T L = L AF 7 (X 100%
(2) pEaly. — =" STk A = (IR 28 7 Ml (L + TR 28 =7 i) /18R L 22 55 8™

{EX 100% H

(3) RS IR 2 80 = 2 M XA it B S/ 2 B X 2 8 S A
(4) HEEAEl Tl B R P AL A = Tl AR 16 B x il 285% B (i R & 5 507 E) .

3 HEEFRVFVESRERSEEITN

3.1 hEEEE A S RGNS TP AR T
MR BT A 2 R GENE S PE N R, 455 BURAE— I X BE I PP A RE SR, T ok e ik X 03 i) IO AE
T B IS EE R 0T : RGPS A BB N 3R (S) AR GE i XL sl AR Y REXS RE T (R) o — & X ifE

http ; //www.ecologica.cn



6 2 R

&t
s

Eild 39 %

S5PE AR RO AR AR R A R .
V,=(W, xS,)/(W, XR,) (1)

Aorfr, v R EEEEE Y AR S RGNS TR R S, A R Bl AR S R G UR RS B R, S E
TR Y AR S RGN X BESTHRE; W, A BURPE RS EON R ; W, S WX RE I HE BORGE
32 MU

T e 55 PR i B R S e 35 M 2 I A7 e B A AR LR P 2R 1T Topsis 35 ( Technique for order preference
by similarity to an ideal solution) J&—F A 242 HFRIRH Tk, B TEHE T X0 J5UAG B 46 B E AT AR v A 22 5 1
SE AR BN 00 S DL A RN e 45 fife | 2 T30 3ok 2% PP 4 B 5 S D0 R e 45 ik 1 B 2, DT A B P41 0 4 5 e
(LA DU T 2 3 A Ry S PP 5 SRR, 45 A (0 0 0 1 A > 8 e AN 1y o R 1460 T, I
LM 2001—2015 A7 Hr E VRO 7 L AR S R G W 55 HEFREE
33 HRT

HF 2001—2015 47 Hp = O = AR 25 R GE NG 55 PR 45 00 - YI(E (AVG) = 1.70 FifRifEZE (SD) = 0.51,
A BHE BRI KGR TR Y MR A0 (V) A7 0~ 1.19 AIRAGESS 1  4b7E 1.19~1.70 %5
eSS A2 1.70~2.21 AR MESS P  AbFE KT 2.21 B R BERE S, I LABLAE b op B I S ol ol A 25
RGeS VEPEANARAE, >R T A SR W 229 1 2001 4F 2005 4F 2010 4 H1 2015 4 AR 50, 5B ArcGIS
10265 v B PRl ™ Ml A= 785 22 G 55 Ve s TRl Ak i 3 nl AL
3.3.1  IlEEALRAE

2001—2015 4FH RO b A2 25 R G Me s Y BUE I H B2 A (DL 3)

(1)2001—2008 4, [ g Ml = b A 25 RS Me

SHEARBE 16.5 /47, 2 20 B2 90 SEUARNAHEE o 2 o] Lo e TR 9%
MR BRSO A /e s S 27 P E
ve s SR G C NN ARES BN U R b
PR TR K O T B A RO B o 102
TR . RN B BEsol TN s S
CN SN NS RS PR SR A1 L E R S Y] S —
S A AT TRV Ml T 7, M5 T o T A £5255:552555=z2:¢
RANEREETS Y T R U R I 3R, O RGeS AL T el Year

SR 3 2001—2015 45 o E G A Pl A AN R GRS 4 ORI

(2)2008—2011 4¢P RO 2 F PR Rl fa gL TR
}‘_I]ZE: ‘{FP fﬁﬁ/ﬂﬁﬁt E‘f ?ﬁ ﬂ[ﬂ, J&/ﬁﬁ 5L|‘ :J: fEE Ji ’U(?S, E_}/F)ﬁ % % Fig.3 The trends of vulnerability, sensitivity and response
jﬂ‘?{ f‘,‘ﬂ jz %: El "J % ij] ’ £|£ ﬂj jz %: TJ'B! 9% % Ji 131.3 421730 5 JHS capacity of marine fisheries industry ecosystem from 2001 to 2015
(]IS 6] G T T 2 5 i Je T A DT T vl v e % il
Y T 2R U LU T Y 2 7.2% AR X BE 1 H8 BT Ih BRI T, 3R G A e 55 PR 2L
15 FBM HH 2008 A9 15.9 EFHE 2015 4F (19 21.5, a5 I (H

(3)2011—2012 48 IEAH "+ 2107 A BRI 3, BORF I 0 o8 1 ol 7 b 2% MR g, Do A i 1 SR FE A
Sy, AR e, HE S v R A TR, TN X RE AR R R R AR ELRS A/ INIE 4 MRl b AR A
RGN 55 B

(4)2012—2015 4=, [ 7E i alb =l A= 25 22 48 10 668 7 T S H BB — e B AIK, BT, 4 [
WD DA TR T VRV MELR N IR | ZTA AR IX 22 A T A R BN BRSO AR S R
Bah kg Lo ) Al | S SO S5 P B 4K 2008 422 S5 19 S—A B 3G 45 a5 . WA ok b B I Ml 7l
RGN TS FHALE IR, AR AGE S ARG EZER BT RIXS RE T, e o (R R G 58 Pk

http ; //www.ecologica.cn



12 4] P A P PR M AR 2 AR G S 1 I A T A SR R PR R 7

T I — 2 AR A B
3.3.2 A [AEALRRE

r I ™ M A 2 R GO 55 P A S [R) o A R R S I = LR A R R AR RS, DL RV o AR )
S3EA S v Ll DXV L A S R G S5 I T 3 L R b X ) RGeS M 5 LU v DV i
b A 2 ZR G0 I 55 P A e e X S A R T AR AR A, TR e O B b T O B R
Wl A FARAE R EL S5 £ 5 T2 11 SR ¢ T 52 M B O W B 55 D7 THT e e i 38, Aok
B, AR 7 A 25 2R G 5 P A A T SR i R S 2 T T ARG S A A AR B A )
BT, U B e O Y A R T 2D U it

FRAE 2001—2015 4 Al = b A= 25 RS 59 M AE ArcGIS 10.2 H ARG, 253k 4 Flifs
S MRS (M AL 454 . < U BUME S RS540 , < Ze itk LT RUME 55 PR 2540, « v UG 55 PR 235 4 DA R < - AR i 55
PELERY (DLEN4)

isit sy

0 1000 km
S —|

e s e A
O st [ shiiesgtt 27 Semiesste B8 mlesse [ ) oMoR

4 2001—2015 FEREFEEVF VA SRR ESERT B H

Fig.4 Vulnerability degree distribution of the marine fisheries industry ecosystem in China from 2001—2015
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Fig.5 Major influencing factors of the marine fisheries industry ecosystem vulnerability in China during 2001 to 2015
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