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Analysis of the Coordinated Development of the Marine Ecological

Environment and the Marine Economy in Jiangsu Province
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( School of Economics and Management, Zhejiang Ocean University, Zhoushan 316022, China )

Abstract: There is an interdependent and mutually constraining coupling relationship between the marine economy
and the marine ecological environment. This paper constructs an evaluation indicator system for the marine
ecological environment and the marine economy and employs a linear weighted model to measure and analyze the
quality of the marine ecological environment and the development level of the marine economy in Jiangsu province
from 2013 to 2022; furthermore, a coupling coordination degree model is utilized to analyze the degree of
coordinated development and the evolutionary process of these two systems. Meanwhile, by comparing Jiangsu
province with other coastal areas in China, this study analyzes the reasons for the disparities in their coupling
coordination degrees. The research findings indicate that: ( 1 ) During the study period, both the quality of the
marine ecological environment and the development level of the marine economy in Jiangsu province exhibited

fluctuating upward trends, with the growth rate of the marine economy exceeding the rate of improvement in the
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marine ecological environment. (2) The coupling between Jiangsu province’s marine ecological environment

and marine economy remained at a high level; the coupling coordination degree shifted from barely coordinated to

primary coordination, exhibiting a fluctuating upward trend with a generally favorable development trajectory,

though there is still room for improvement. (3 ) The coupling coordination degree between Jiangsu province’s

marine ecological environment and marine economy remained lower than those of leading provinces such as

Shandong and Guangdong.

Keywords: Marine ecological environment; Marine economy; Coupling coordination degree; Coordinated

development; Jiangsu province
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Table 4 Comprehensive evaluation values of Jiangsu province’s marine ecological environment and marine economy from 2013 to 2022
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Fig.3 Comprehensive evaluation values of Jiangsu province’s marine ecological environment and marine economy from 2013 to 2022
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Table 5 Coupling degree and coupling coordination degree of Jiangsu province’s marine ecological environment and marine economy

from 2013 to 2022
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Fig.4 Coupling degree and coupling coordination degree of

Jiangsu province’s marine ecological environment and marine

economy from 2013 to 2022
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Table 6 Coupling coordination degrees between marine ecological environment and marine economy in China’s coastal areas from 2013 to 2022

4y D . S T Vs SN S S {1 SN 1Y S u /Y o S S U7
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A ENEBDOR A, LA SR 5
U R G U R B AL TR K, HS IR T
K. MR ESEA M LLA A — 2R, K6l
/R, 2013—2022 SEVLHAR G PMA EEXI(E R 0.611 2,
flEF IR 1) 0.644 8 FlJ~ 7R 19 0.672 8, Ui YL J5
B AT ML X TS, (H R T R E 1 SR

% 63 941 hm?®, (H LK E LY A IF AR 247 52 bR 4
REWFERFEE, MRS HREIT. ARy
DA TE R GE T T 30 W T . BRI, R R A
FIZE AR A R 2 A HAREERGEE G, N2
1B S BT 22 BE A

SINAM L, 1195 A0 22 B 32 ZOR B I 5 0% R
A SRl B 2R A R b IDARIIA K
MO R 2. B2 IR R WS TR A o 1 T 3 ol
B, TEMTERE I . B . IEVEROS . BT
AWy B 25 SR AU B T A e B PR AR R . M B
Z N, UL DAUR R JSME 1 2 ol &, ROK R 2k
FR A TR WS AR A B, M= & R £
WATIR 7 Tolk . &G0 iy A 138 f S5 408, P2l
k. mumi R R A R A E . FE, RS
IR A 22 BEANAIE A H SRR B, 38 S5
2 RN A S AU R & SRR A e

TR ME, V195 22 05 W £ H R B 14
TrHLARE G . i IR 45 b 0 R I 2 5 R R K
2SS )T ARRFCER = A R TR &
CEOL A FERI QB IR, AR AR 18



% 6 3

BT, AF . VLIRA I TE A AR BRI G TR A U M KR O 137

T R A VTR R EL L UV R U A BRACTRE IR 55
b B T5 T BAT B A ST, MR 2 R X2 B Y
SCEEAE TSNS 1 o VLI B AR i 3 b BE Al e S5, {HL
g P T AR 22 TF PR O LR DA, 9 IR
F5oll Rk AR R B AR RE T A R i — A0
5 o XU VL5 TR A VR S8, ANLAE T
PR 22 0F A, S AR T Sl I Ml 1) R i

b gr AR 55 40 75 1] S 1

5.4 EiEMRBEEHEERNZELLIANENGCE
A ST S A A R T 1L DR P R B Y

I 1) 728 £ 55 2 ) B BAAS Jra o 2% 1l DX B3 45 SR R

BRI 2 WAL RRAE DR 0 4 [ v b XY

ML, I Bk — 20 SRR VL IR 7R 4 PR LB B0 A X7 B

LBl S5RmME 7 iR,

£7 2013—2022 FREBBHKEFESHES BFEFBEMAER RN

Table 7 Spatiotemporal evolution of coupling coordination degree between marine ecological environment and marine economy in

China’s coastal areas from 2013 to 2022

- N S 3 I LGN
04<D<05 05<D<06 0.6<D<07 0.7<D<08

2013 PNE N TE AN} Ly LB VIR, WL, AR, i WA, TR

2016 Kyt e, 7 L, i {00 WL, tad, AR )&

2019 i) K, Wb, . B WL, AR VLR AR R SR

2022 /e N e[S TS N 17 2 ] VIR, WL AR R JUAR

2013 4%, VR ML IX 0 R 20 5B TR AR IR
S 1 R y) ST T AP = s R O S SN 1 | N i
b F WG S VRIRAS , LA L ) ARk B AR
A, HAam XA TR iR, 2016 4F, o
Hiu XA A G IR S BN B T (AT A AR A
PRV BRI TCAR L . 2019 4F, WS ML IX A9 RES D
VR AR . BRI, K. b I Ok
PR TE B R PRLR A VLR S SR P
PRSI T ERIRIPRIRAS s RN e BRI & o
O EIRAS . 2 2022 4, P F WG O IR AS B
SN SR IR S 5 T AR VT DA S 5 B R IR S 4
FHEV GRS . B, IR TR X 35 3
SRR E K DL AR

SRR, 1L AT M XU A S BB g i
LR U BE R A KOP RR B T, PR A O
s, S lE BT AR, IR TLON MRS
78 A0 (B AR SR, A B S 5200
i) & R AR R AL 1) 4f

6 ZhigS5HEIN

6.1 Z5it
FTF 2013—2022 4FE VL7544 S HoAth 1 Vi b X AH

KBAE, ASCMBIF LB T A4 S S i R 4
PSR EAR S PR, EEEHET .

(1) BFgTibiml, VLoRa iR SHE 5EER
TrEr e TP E R U sh BTSSR a i g e
e TR A SRR . R R R R,
e Y1505 4 9 R 5 A R AR

(2) LA MRS SRR IR AL T
FACEFR SRS A TR R Y8 B AESS, s
BT ik BAR 9 16) 00 R B O Y S, B R A R OK T
BAA PRI, EARAL TRIG IR B B, B[R] BT AT
AR R A S ]

(3) NEEEERE, [LHREEREAESHRS
TR TR A PR AL T E B R, A5 10
R VTARFGA AL, I E—ERER. X
L6 2% R B A 3 B D DR T T I R R ol
Bl REPE 22 B RUBE RE DL i ™ b e JRE 45 D THT
6.2 il

(1) Bt RS, S/ S rast
J M AR ZE I o BRI R A AN BRI A R i e
T I R Y R, O — 2 5k AT R VR
S iR B B A 0 VLR U b X 2 B R T
LA . W CLISH U Dl R K 57 5 5 2 E A



138 W RS

2026 4

REW, WS RARUGEMNZE. Kk,
7 LA TREHETS VRGO R I O Bk % | R
HoAE 52 AT K SR A FE KA BN A, ST Rl BT
TR A A T AT R T Sk B I T B Bl R L
il o [, FFxbigAKHERE . Tl % UK SRGE A
T A P A 2 A 2R R RS o 2R A 4, HESh
T A S BRI By A S i B g Sk TR o A
WM ARG NEE AL

(2) Ao iE A AL, HE SR iy I8 o 5
K o BT IR A T TR AR S S I 2
5 DI 9 B2 AT b 00 2% B3 I BE B [, 7 3 o
BRI RN AR BB 4R T2 5 - A SR A . VLR
A NLAE TR Tl Bl XL s F I DX R T 2 5 i i
A R IX 4 5l 2 7 SIS 40 Ak 1) B 05 v AR B 2 R
B, Al T 1 BEICHE . T A2 7 R T 2R
PRET WA o X AF 5 (0 B o) )98 T 4 96

S %3 HE ( References ) :

FEORTREIR . MR MR 2y TR LS B ST SE el
o7 30 Ao I R L R AR DY L A B RTINS R A
PR R B AW 5 70 B HIL R 25 7 SCF, A R 35 AL 1
BP0 24 R A Sy 8 B R BT AN TR B

(3) XFhpoe b4y, Hom T2 L8 G 5 4
oo BRI S IA )7 ARSF A 5 Z 8]
ZEME, WAL R VTLFR A B BT IR ELRCRI) il B Al
HEHATVL IR R AR L R & o TTRAH
2 IR L0 AR A B R T o 7l g A ) AR Y O i 2
g5 2 BF Bk A, MINARSERIE . $hol . & = s i
eI, H A R RN T T I
R, MR AR MR 2 | R U RN I A AR U 4
Abo [RIEE, SR IR RO G, HESh IR
POMCRIEAESBE . SRR . T T2 a5 A 111K
A PN (i R S 2y LIS L LN S R A
BT IR Bl A 5 1] K T

(1] spae NRILMEASHRER. TR A SHEE P # %[ EB/OL | (2022-01-11)[ 2025-04-10 ]. https://www.mee.gov.cn/xxgk2018/

xxgk/xxgk03/202202/W020220222382120532016.pdf.

[2] A NRILFNE E S pEF Az, PEOEEESASERPIN] ARAMR, 2024-07-12(11).

[3] =8,

BRE. AT RSB A T SRR A RN R SEAT ] KrEEAR, 2024(3): 107-118.

XIE Baojian, LI Qingwen. The logic and path for promoting high-quality development of marine economy with new quality

productive forces[ J |.

Southeast Academic Research, 2024(3): 107-118.

(4] fif, CUEZE. WS 5 NATHE IR Z R FEE &g T m R[], Gt 5, 2023, 39(21): 127-131.

NI Ran, GUAN Hongjun. Co-evolution and interactive response between marine ecological security and high-quality development

of marine economy[ T ]. Statistics & Decision, 2023, 39(21): 127-131.

ZPE MR R, 2020(12): 55-65.

People’s Daily,

Ecological Economics,

[5] VLo NREBUM. TR E g4 [ EB/OL ]. (2024-01-10)[ 2025-04-10 ] https:/www.jiangsu.gov.cn/art/2024/1/10/art_90002_11121502.
html.
Jiangsu Provincial People’s Government. Jiangsu is speeding up building a strong maritime province[ EB/OL . (2024-01-10)[ 2025-
04-10 ]. https://www.jiangsu.gov.cn/art/2024/1/10/art_90002_11121502.html.

L6 ] XU, Jelndlt, MALlk, 55, WTELT SRS IR AR T .
LIU Bo, LONG Ruyin, ZHU Chuangeng, et al. Measurement of the coordinated development level of marine economy and
ecological environment[ J |. Inquiry into Economic Issues, 2020(12): 55-65.

(7] £, XU, XK, & RPEEESENSOLZRINT ARHR, 2022-08-15(16).
JIANG Bo, LIU Hui, LIU Lingling, et al. Protecting marine ecology and promoting green development[ N J.
2022-08-15(16).

[8] GROSSMAN G M, KRUEGER A B. Economic growth and the environment[ J ]. Quarterly Journal of Economics, 1995, 110(2):
353-377.

[9] ARROW K, BOLIN B, COSTANZA R, et al. Economic growth, carrying capacity, and the environment[ J .
1995, 15(2): 91-95.

[10] COSTANZAR. The ecological, economic, and social importance of the oceans[ J J.

Ecological Economics, 1999, 31: 199-213.



55 6 1 BT, AF . VLIRA I TE A AR BRI G TR A U M KR O 139

[11]

[18]

MARTINEZ M L, INTRALAWAN A, VAZQUEZ G, et al. The coasts of our world: ecological, economic and social importance[ J ].
Ecological Economics, 2007, 63(2/3): 254-272.

KILDOW J T, MCILGORM A. The importance of estimating the contribution of the oceans to national economies[ J ]. Marine
Policy, 2010, 34(3): 367-374.

AU, WK, WM. WA AT S A S WER MR E RA T ETAURA WAL ] BRAETER, 2011, 25(6):
11-14.

LI Hongying, HU Qiuguang, HU Binbin. Research of coordinated development between marine economy and ecological
environment in Zhejiang province: based on the perspective of a low-carbon economy[ J ]. East China Economic Management,
2011, 25(6): 11-14.

EZE, RRICH, XUVE, SF. R IRIEVE O SR KW AE S AW R LRI ). hEAD - RS,
2021, 31(7): 171-180.

GAO Kun, DU Yuanwei, LIU Yang, et al. Prediction of coordinated development of marine eco-economic system in Tianjin under
the background of building the leading maritime capitals of the world[ J ]. China Population, Resources and Environment, 2021,
31(7): 171-180.

XUHE, Feat, s R, A5, FRE XU IR SIS v B PR Ak T[T ] AR TE, 2023, 39(9): 148-156.

LIU Yang, PEI Zhaobin, HAN Limin, et al. Evolution of coupling coordination between regional marine environment and marine
economic quality in Chinal J |. Ecological Economy, 2023, 39(9): 148-156.

BOAR, SRR, SRal, AF. SRR [ A PR TR 2 G R B MR A IR T ] B, 2016, 36(5): 671-680.
ZHAO Lin, ZHANG Yushuo, WU Di, et al. Marine economic efficiency and spatio-temporal characteristics of inter-province
based on undesirable outputs in China[ J ]. Geographical Science, 2016, 36(5): 671-680.

KA, BT, WS, . P EEERL - &0 - BMEARGHG R AL T ] P EAT - IS HEE, 2020, 30(8):
168-176.

WANG Yongsheng, LI Yuhang, JIE Xiaomeng, et al. Coupling between marine technology, economy and environment systems
in China[ J ]. China Population, Resources and Environment, 2020, 30(8): 168-176.

KBRS, BRMAs, TEW, 4. Wrifesh Xt A AT I AR SR BT 0 [ 7 ). AEZSBEAE, 2013, 32(6): 738-743.

LIU Weimin, CHEN Tongsheng, WANG Tao, et al. The impact analysis of economic development of coastal areas on the marine
ecological environment[ J ]. Ecological Science, 2013, 32(6): 738-743.

B, PTG AR A EAET P R B R g MO L) ] BRI T RS (AR SR ), 2019, 33(10): 27-34.

LUO Zhigao, YANG Jirui. International experiences of crossborder watersheds’ synergetic governance and their enlightments to
Chinal J ]. Journal of Chongqing University of Technology(Social Science), 2019, 33(10): 27-34.

PORTER M E, VAN DER LINDE C. Toward a new conception of the environment-competitiveness relationship[ I 1. Journal of
Economic Perspectives, 1995, 9(4): 97-118.

ZHANG Mingxi, BAO Yongbin, XU Jie, et al. Ecological security evaluation and ecological regulation approach of East-Liao
River basin based on ecological function areal J . Ecological Indicators, 2021, 132: 108255.

TRE, B, 5. KBS L EACE PR 22551 ] KU BE, 2021, 41(7): 31-39.

DING Lili, YANG Ying, LI Hui. Bidirectional evaluation and difference of high-quality development level of regional marine
economy[ J ]. Economic Geography, 2021, 41(7): 31-39.

WAL EREATTEMISI M L dbat. &REI R, 2017

HAN Limin. Introduction to marine economics| M ]. Beijing: Economic Science Press, 2017.

IR, SRR, R AU U R RN B 22 ST T ] S SR, 2023, 39(8): 102-107.

CAO Zhengxu, ZHANG Xixi. Evaluation and difference analysis of high-quality development of marine economy in Chinal J ].
Statistics & Decision, 2023, 39(8): 102-107.

PRI, JTEW . Wi fh 5 4SBT & 1 e 55 P S P v AR AL B gE L 0 ] HuBRRkSE, 2013, 33(12): 1450-1457.

CHEN Xiaohong, WAN Luhe. The interactive mechanisms for the coordination and vulnerability between regional urban and eco-
environment| J |. Geographical Science, 2013, 33(12): 1450-1457.

(e, W, CRIEHT. KL R BIHT . &bt KR S ARSI AR G bl Je i Zs ik [ 7 . et 500K, 2024, 40(23): 132-137



140 VPRI R A 2026 £

[34]

WU Wensheng, HU Yan, ZHU Xiaoli. Coupling, coordination and temporal and spatial evolution of scientific and technological
innovation, economic development and ecological environment in the Yangtze River economic belt[ J ]. Statistics & Decision,
2024, 40(23): 132-137.

B, SKAKDS, B KM RHECOR S & U e R R AR A AT 1] KRV IR S EREE, 2025, 34(2): 295-308.
GONG Yinyin, ZHANG Yongqing, LUO Ting. Coupling coordination between carbon emission efficiency and high-quality
economic development in the Yangtze River Delta urban agglomeration[ J ]. Resources and Environment in the Yangtze Basin,
2025, 34(2): 295-308.

R, FHREAS, BRI . MRS XLV 20 - R - R R GURE ) KRR ARSI ] AR, 2020, 39(6): 146-154.
REN Jiao, YIN Shijie, CAO Yuanyuan. Carrying capacity and coordinated development of ERE system in the typical resource-
based area of Shanxi province[ J |. Ecological Science, 2020, 39(6): 146-154.

KTk, AR, YOOI T R R EE AN | A EEETER, 2019-05-07(3).

ZHANG Xiangbing, GU Yunjuan. Marine economy has become an important growth pole of Jiangsu’s economic development [ N ].
China Ocean News, 2019-05-07(3).

k8, e, fHAr, S MRS —EL, SERVIONA ST [N OBEH IR, 2023-11-29(4).

ZHANG Duojun, MI Qiao, FU Qi, et al. Urban and rural areas are like one chessboard, happiness in Jiangsu feels tangible. [ N ].
Xinhua Daily, 2023-11-29(4).

VLA NRBUN . TLon IR B iR W (g1 %7 3% J) [ EB/OL |, (2024-05-28)[ 2025-04-10 |. https://www.jiangsu.gov.
cn/art/2024/5/28/art_60096_11255149.html.

Jiangsu Provincial People’s Government. Jiangsu is speeding up the construction of a strong maritime province with a “blue
engine” full of vitality [ EB/OL ]. (2024-05-28)[ 2025-04-10 ]. https://www.jiangsu.gov.cn/art/2024/5/28/art_60096 11255149.
html.

TLIRAE HARBEIRIT . 2023 ARV R & U o1t A M [ EB/OL |, (2024-04-19)[ 2025-04-10 |. https://zrzy.jiangsu.gov.cn/cz/slhsy/
slhxwzx/slhztzl/slhsjhyr/202406/W020240607582252570217.pdf.

Jiangsu Provincial Natural Resources Department. 2023 Jiangsu marine economy statistical bulletin [ EB/OL |. (2024-04-19)
[ 2025-04-10 ]. https://zrzy.jiangsu.gov.cn/cz/slhsy/slhxwzx/slhztzl/slhsjhyr/202406/W020240607582252570217.pdf.

TLHVE HAREIRT . VIR “T IR WPE2s K MR EB/OL ]. (2021-08-23)[ 2025-04-10 J. https://zrzy.jiangsu.gov.cn/upfile/
File/202108/17/14540480.pdf.

Jiangsu Provincial Natural Resources Department. Jiangsu province “14th Five-Year Plan” for marine economy development [ EB/
OL ]. (2021-08-23)[ 2025-04-10 ]. https://zrzy.jiangsu.gov.cn/upfile/File/202108/17/14540480.pdf.

LA N REUR . VL9588 I B B i e 2= ) Bk (2035 4E ) [ EB/OL 1. (2025-02-27)[ 2025-04-10 1. https://www.jiangsu.gov.cn/
art/2025/2/27/art_84418 11501403 .html.

Jiangsu Provincial People’s Government. Jiangsu coastal zone and marine spatial planning (2035)[ EB/OL ]. (2025-02-27)[ 2025-04-10 .
https://www.jiangsu.gov.cn/art/2025/2/27/art_84418_11501403.html.



