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Abstract: Judging the coordinated development trend of China’s marine economy-society-ecology
system has important strategic decision-making reference value for promoting the high-quality
development of China's marine economy. The coupling coordination degree model was employed
to measure the coupling coordination degree of China's marine economy-society-ecology system
from 2006 to 2019, and the obstacle degree model was used to analyze its main obstacle factors.
The results showed that: The comprehensive development indexes of China's marine economic
subsystem and social subsystem both showed a significant upward trend, and the comprehensive
development index of ecological subsystem was the highest but did not show an indigenous
growth trend. From 2006 to 2019, the overall coupling coordination level of coastal areas in Chi-
na showed an upward trend, and the coupling coordination level increased from bare

coordination to moderate coordination; the coupling coordination degrees of the three marine e-
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conomic circles from high to low were the eastern region, the northern region and the southern

region. Marine labor productivity, per capita consumption expenditure, the number of college

students majoring in marine and the investment in wastewater treatment projects were the main

obstacles to the coordinated development of China's marine economy-society-ecology system.

Keywords: Marine economy-society-ecology system,Coupling coordination degree, Obstacle fac-
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Table 2 Evaluation index system and weight of marine
economy-society-ecology system coupling coordination

degree in China
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Fig.1 Trend of subsystems comprehensive development index
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Fig.3 Trend of comprehensive development index

of social subsystem in three marine economic circles
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of ecological subsystem in three marine

economic circles
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Table 3 Coupling coordination degree of marine

economy-society-ecology system in China

b i 22 5 TR T 22 T T 3 3 £ O

K wdb LT A Rl TR #0T i UK W HET

2006  0.582 6 0.439 3 0.545 6 0.559 8 0.675 2 0.564 3 0.547 4 0.516 9 0.570 0 0.196 0 0.441 4
2007 0.587 5 0.462 3 0.550 0 0.584 0 0.683 3 0.562 3 0.555 1 0.508 2 0.573 9 0.342 4 0.460 9
2008  0.595 2 0.484 1 0.563 5 0.600 8 0.697 3 0.566 7 0.557 8 0.538 7 0.586 4 0.385 7 0.473 1
2009 0.621 8 0.462 7 0.586 8 0.633 2 0.713 8 0.583 9 0.579 0 0.549 1 0.605 5 0.429 7 0.484 7
2010 0.615 9 0.511 7 0.606 2 0.651 6 0.733 2 0.588 1 0.580 6 0.563 6 0.629 6 0.459 2 0.497 5
2011 0.613 8 0.539 1 0.623 5 0.674 0 0.744 3 0.604 § 0.598 6 0.550 4 0.624 9 0.466 5 0.518 6
2012 0.613 3 0.526 2 0.634 5 0.688 0 0.734 2 0.603 1 0.605 0 0.597 1 0.647 4 0.498 9 0.530 0
2013 0.634 2 0.561 6 0.658 2 0.685 7 0.759 2 0.615 1 0.611 3 0.615 3 0.651 6 0.509 2 0.537 7
2014 0.651 4 0.587 3 0.680 2 0.702 4 0.763 4 0.621 5 0.639 6 0.634 7 0.672 2 0.523 6 0.545 1
2015 0.657 9 0.594 5 0.690 2 0.710 5 0.778 9 0.633 4 0.652 7 0.654 1 0.710 1 0.541 5 0.566 9
2016 0.669 3 0.580 9 0.681 7 0.735 2 0.769 4 0.647 5 0.672 3 0.651 6 0.716 9 0.557 1 0.573 2
2017 0.687 2 0.659 1 0.696 9 0.743 4 0.787 0 0.651 1 0.683 5 0.672 0 0.723 0 0.573 4 0.588 1
2018  0.707 6 0.679 7 0.706 2 0.760 9 0.784 9 0.667 0 0.703 7 0.683 1 0.739 3 0.595 4 0.601 7

2019 0.727 0 0.690 2 0.717 0 0.757 7 0.795 1 0.672 9 0.706 8 0.693 4 0.754 2 0.611 7 0.631 1

P 0.640 3 0.555 6 0.638 6 0.677 7 0.744 2 0.613 0 0.621 0 0.602 0 0.657 5 0.477 9 0.532 2
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Fig.5 Trend of marine economy-society-ecology

system coupling coordination degree in the three marine

economic circles
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Table 4 Main obstacle factors and obstacle degree of coupling

coordination degree of marine economy-society-ecology

system in China

F AT Kt Wi T Rl VR WHT W& WK TR T R

PO AR X4 X2 X3 X6 X2 X3 X3 X1 X3 X2 X5

. i 5 7.59 8.05 8.33 8.90 8.61 7.85 7.51 8.57 8.39 7.68 8.39
L e T X5 X1 X1 X5 X5 X1 X5 X3 X1 X5 X3
! B % 7.19 7.57 7.87 8.34 8.46 7.46 6.92 8.13 8.02 7.42  8.23
= HEREET 0 X3 X6 X2 X3 X1 Xz X1 X6 X6 X3 X1
Bl

e i I 6.48 5.97 7.00 3.57 8.22 6.89 6.51 7.40 6.85 7.34 7.02

P Ys Y4 Y2 Y5 Y3 Y4 Y5 Y2 Y6 Y2 Y5

n i 6 1 8.47 7.85 7.44 9.69 6.61 6.77 6.95 9.08 8.30 T7.41  8.80
i o9 Wi Y4 Y2 Y5 Y4 Yz Y3 Y6 YL Y5 Y4 Y4
! B % 7.55 7.52 5.95 9.17 6.59 6.34 6.69 7.69 7.36 7.31 8.72
# = R T Y3 Yl Ys Y3 Y6 Y6 Y2 Y3 Y4 Yl Y2
% it B 6.82 6.93 5.35 6.40 577 6.12 6.56 6.03 7.23 7.17  7.91
g BoERET Zs 75 45 40 Z2 721 25 Z2 22 75 Z5
% i 6% 1 9.09 7.66 8.80 13.12 6.76 8.17 7.21 8.34 7.94 7.12  8.87
j R Z2 72 72 75 Zs 72 12 Z6 75 72 72
! i T 7.10  7.09 7.59 11.86 6.48 7.01 7.11 6.78 7.84 6.64  6.48
# = R T 71 % 6 76 26 Z5 L6 Z5 L6 16 76
% it B 6.87 5.39 5.92 7.36 590 6.58 5.63 5.42 6.37 504 3.41
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Table S Total obstacle degree of indicators

BEfd T R RRAE |(BAR T RBERREE || BERRR T ARG
X, 76.53 Y, 54.01 Z 42.62
X, 62.92 Y, 73.58 Zs 73.42
X, 77.93 Y 67.31 Zs 10.47
Xy 53.32 Y, 73.33 Zy 7.11
X5 67.41 Ys 72.49 Zs 86.93
Xs 70.83 Y 66.33 Zs 63.44
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Table 6 Occurrence frequency and total obstacle degree

of each obstacle factor

BERMBURR MR | RER SRR GRERE || B RDUMR BRERE
A7 4 kil A 4 HE# AT HE# 4
X1 2 2 Y1 6 6 71 4 4

X2 4 5 Y2 1 1 72 2 2

X3 1 1 Y3 5 5 Z3 5 5

X4 6 6 Y4 3 4 Z4 6 6

X5 3 4 Y5 4 3 Zs 1 1

X6 5 3 Y6 2 2 Zs 3 3

B X, X5 WX Y, ALY, X5 AN RERE AN, H
A A5 2 B LT M HE A R & R A, B
HE & K A8 B (0 A 1 AR Sl B 3 /N T 2. A
B 28 05 F ZR G0 o B 9 A s 1 48 A O 1V 5 B
AFER(X,,77.93)  4E & F R G0 B AT A Y
Febnoh R R % (Y, ., 73.58) E BT RS
TR B K I H S8 B R A (Z; ,86.93) hy B A5
T 8 bR 13X 5 A0 SCEE 0 R — B0 R AR
S5 HA — o AR S T AR
3 HhigHHE
3.1 WRLER

EIN R BUR (A B e A5 PE R Zobr o WA S 2
PRV BE DF A 35 A A FR L 32 FH R A D O RE ASE R )
20062019 4F3% [FVH i L K I L T4t -2 R R
G (W RR A DM BE K SF, IF SR B A 3 A5 78 43 O
BRGNS R 3 WM. O Em L
FREME ST RAEG A RIRBHIE BFE LT
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PR S R EE AV SRR R G E YR BT 77

BEHRAEBTFREG AR BRBOR RN W F L
s = RIBFEAFEAT FREME S FRELGS
RIRFEEI 2P ) A, 256 kR 50 &
FIMRARIK g 25 355 L AU &8 F0 R S o T 42 Bl s = K i
HATEERTFRELG A KRB R KA B %
Y £ R R A B HR e R AR IR A R S L A
KM TE 2T, @2006—2019 4F 3 [ T I 1 X
FARFR G P B2 K 38 4F 3 19 RS I A5 90 i
SRR b T R R B s = KU TR B R A T
JEE KV o e BMIAR U 2R 8 A6 ¥ 0 pg A T v 42
Rl JHL Hp AR R R A 0 T e U R A D R S Ak
HR PR R B B R R VR 28 U BT A T ) T R B
B, QW57 shAd - m R ANHIE % i
Ll LR I DL b A8 A 2 A BORNIA B K I H 52 AL
Bt U A, B 2 A SRS R G A T
Pk R ) R R,
3.2 BUREW

BT LR g5an, A ST 5 3 TR AL,
O =R 22 05 B N R i) B HE Sh B V45 T R 4
T, AR R IR TR 2 B N SR R Ak % e B
MR AR AT R A, S B I R B R LA
SRR AT R SL K TR 5 T B U T 2 O Bl N T R A 8
MG PEAE SRR R IR LR R AR
R T A 28 T A0 2 R A 23 8K 2 PR (R 4 s bR v
ZoVT VB N gk Sk HE B il VR T AL S E R RS
RIE = HERE AR EKTE., O INHE
KEW AT S-S RGEA PR AR O IE A W
WO (E S TR A Hf RS B R B B, AF AR R OR HRE T
23 (8] 5 PR I I 7 12 T U T 48 3 AR 25 RN Ak 2 30025 1Y TR
R 2 282 10 R A 2 B B AR B ) R AR B U R 4 T AL
SAEBRGEEBEMNS PR LR i TR FEAETT A
JAH X S T A 23 0 4% B T G218, B U T 4
Tt LR A D R B2 TS Ak 0 9 0 0 B B, 1 B R K 4
B VLRV X R K s A 4 A AR AL T T
TR AR VE 7 b 5 48 15 & AL 5™l L 4 3
WP R R AL SR AL IR T, O B HE g VR
BT RO 72 Ml 9% o FRAR HE B g B T L b 2 B
B AL S AR REMA AR R
HE Tt 2% 5 32 0 0 1 77 ol N g B AR K OF-, i T AR

BEWEPE 57 3 A2 )™ A TE 5 40 T R RO R L S8
W A 73 I ) JBE L T 9 T R I TR O R T 3R
XoF 28 G G A AR 23 T S ) BB A Sl A 5 5 22 B
A HE KT A BB 0 K AR AR AT TS e ih B
JE , LUSE G A 1 9 A2 25 30 85 By Jy 48 Tl i 2 -4
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