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The vulnerability evaluation and influencing factors of the socio-ecological system of
China’s marine fisheries
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( Business School, Ningbo University, Ningbo, Zhejiang 315211, China )

Abstract : Analyzing the vulnerability of marine fisheries under multiple disturbances from the perspective of the
socio-ecological system is very helpful to solve the problem of sustainable development of marine fisheries in China.
Based on the three dimensions of exposure, sensitivity, and adaptation, this paper constructed an evaluation index system
and a functional model and applied an obstacle model at the same time to analyze the vulnerability and the influencing
factors of the socio—ecological system of China’s marine fisheries. Results show that from 2001 to 2015, the exposure
index ranged from 0.3 to 0.7, showing a fluctuation trend of slow growth-declining-slow growth. Both sensitivity
index and adaptability index increased from 0.1 to about 0.7, showing a constant increasing trend. The vulnerability
index ranged from 0.3 to 0.8, showing a trend of horizontal fluctuation-deep declining-slow growth. The changes in
the exposure were mainly affected by the climate change, land-based pollution and marine storm surge disasters. The
sensitivity was mainly affected by employment dependence, fishery resource development strength and aquaculture
development intensity. And the adaptability was mainly affected by the income level of fisherman families, the pressure
of fisherman’s life and the efficiency of the government. Based on the above analysis results, this paper provides the
following suggestions: strengthening the basic research on marine climate change, controlling the development intensity
of offshore fishery resources, formulating the adaptive fishery management system, and improving the social security
system of fishermen.

Key words : the socio-ecological system of marine fisheries; vulnerability assessment; obstacle model; exposure;
sensitivity; adaptation
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Fig. 1 Vulnerability diagram of the social-ecological system of China’s marine fisheries
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Table 1 Indicators for evaluating the vulnerability of the socio-ecological system of Chia’s marine fisheries
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[=2E 35 27.00 20.68 20.58 29.32 27.56 25.68 22.94 18.71 16.44 16.42

SES Pl P3 P4 s7 S8 2 R1 R4 R2 R9

2004 [=2E35 28.21 26.17 25.69 33.97 29.43 9.06 40.05 18.05 13.53 527
5005 S P4 P3 P2 S7 S2 S8 R1 R6 R2 R12
) X EYE 33.75 28.83 21.29 42.35 12.76 10.92 26.80 18.67 16.66 8.41

2006 PSS P1 P4 P3 s7 S6 S8 R2 R12 R6 R4
P 25.74 24.52 21.34 25.18 19.11 15.21 18.76 17.51 13.64 12.08

2007 HE Pl P4 P3 S6 S8 S5 R2 R4 RS R12
[R5 38.52 37.92 11.00 43.43 20.14 9.72 16.36 15.84 14.05 13.49

2008 H%E P4 P1 P3 S6 S8 S5 R5 R1 R6 R2
(SR IES 51.18 25.35 17.98 39.40 20.62 9.38 23.47 13.93 11.17 11.02

2000 IS P4 P1 P3 S6 S8 S1 RI12 R2 R1 R4
s i i 3223 31.78 17.47 25.90 17.41 11.05 16.90 14.15 13.90 10.90

2010 [F% P4 p5 P2 S6 S8 2 R12 RS R2 R1
RIS 29.41 21.03 16.85 28.20 14.36 13.70 15.61 13.48 12.74 12.08

o1l ZES P4 P5 P3 S6 S1 2 R12 R1 R2 R4
P it 57.99 11.61 11.08 22.57 17.96 14.66 14.02 12.64 10.24 9.58

e P4 Pl P5 S6 2 S1 R12 R5 R2 R10

201 2G5 29.51 23.69 23.47 20.01 14.67 14.18 14.99 14.12 9.75 9.55

2013 SES P4 Pl P2 S1 S6 S2 RI2 R7 R10 R2
) [ 39.67 30.46 12.15 20.45 18.47 15.55 17.16 12.50 12.06 9.38

[H% Pl P4 P5 S1 S6 S2 R4 RI12 R10 R9

201 P 39.87 33.78 8.54 22.20 19.46 15.10 14.45 13.01 11.07 9.34

5015 [ESE P1 P4 P5 S6 S1 2 RI12 R10 R9 R7
e i i 39.12 35.85 19.04 22.90 18.39 15.70 16.25 14.47 11.94 10.9
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