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Tab.2 Marine aquaculture comprehensive evaluation index from 2011 to 2018 in China’s coastal provinces

H AEf Year Wi %

Provinces 2011 2012 2013 2014 2015 2016 2017 2018 Mean Rank
KA Tianjin 0. 665 0. 620 0.701 0.623 0. 666 0.691 0. 645 0. 608 0.652 1
JJt Hebei 0.440 0.468 0.459 0.490 0.518 0.529 0.498 0.547 0.494 5
i1 5* Liaoning 0.559 0.572 0.480 0.522 0.515 0.595 0.492 0.474 0.526 3
ilﬁi.ﬁangsu 0.478 0.477 0.507 0.454 0.456 0.486 0.563 0.582 0.501 4
Wil Zhejiang 0.425 0.374 0.353 0.442 0.419 0.428 0.474 0.428 0.418 7
fE et Fujian 0.401 0.407 0.360 0.412 0.476 0.434 0.449 0.412 0.419 6
11 Z5 Shandong 0.528 0.554 0.475 0.565 0.582 0.569 0.611 0.544 0.554 2
J7 7% Guangdong 0.313 0.348 0.306 0.396 0.361 0.311 0.340 0.368 0.343 8
J 74 Guangxi 0.346 0.312 0.247 0.335 0.328 0.322 0.288 0.368 0.318 10
#FFg Hainan 0.341 0.395 0.337 0.327 0.374 0.323 0.310 0.322 0.341 9
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Fig.1 Mariculture resources-environment-

economy system comprehensive evaluation index
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Tab.3 Chinese mariculture resources - environment - economy system coupling

. 2012 2014 2016 2018

%%%ﬂ A 5 ] I Y I N LY I YA
o WA WA%H WA WABH WA WA%Z WA WA%H

Coupling Level Coupling Level Coupling Level Coupling Level
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Tab.4 Mariculture of provinces and cities, development type and coordination degree level
B RO U U U D. ARG K EIH I3RS
Provinces Years & kA oe Y System development type Coordination level
7 Tianjin 2011 0.341 0.682 0.971 0.848 Ll =gy L1 Dp i
! 2018 0.468 0.385 0.970 0.824 2V I R AT P
L Hebei 2011 0.534 0.252 0.535 0.747 22V J5 B LRSS
2018 0.464 0.580 0.597 0.816 Ll =Eii] BB A
e 2011 0.429 0.591 0.658 0. 820 Lla=gis) B - Dp i
iL 7 Liaoning N y
2018 0.400 0.362 0.661 0.771 28080119 =R LRSS
e 2011 0.454 0.399 0.581 0.779 2 S =i LR QST
{75 Jiangsu [, N N
2018 0.561 0.565 0.620 0.835 Fli=giv) KB A
o - 2011 0.230 0.560 0.486 0.735 PR I R ERES ST
W1l Zhejiang o i N
2018 0.346 0.516 0.420 0.750 PR I LRSSl
—— 2011 0.506 0.454 0.242 0.725 PRI 1 0 g A
HE Fuptan 2018 0.413  0.568  0.255  0.732 TR 5 H 2 b
L% Shandon 2011 0.352 0.746 0.485 0.801 PR I B - D
- 8 2018 0.478 0.607 0.547 0.815 PRI IS R4 priA
2011 0.198 0.333 0.408 0.669 BE U S A W
I % Guangdong 2 st N
2018 0.360 0.496 0.249 0.708 PRI I 70 SRSl
P Guang 2011 0.249 0.518 0.272 0. 689 PR I WG
suang 2018 0.262 0.573 0.208 0.699 PRI J 0 IS
#5741 Hainan 2011 0.260 0.422 0.343 0.694 aglbt =Rt W
s 2018 0.250 0.341 0.376 0.682 g X =gl CIEASE
3 e KBTS H, B RS R BT R E
N TE

AHITFEE 1o 0 BE I K R AR 25 K T
TR T R EARRL, o0 18I 38 &
T RGER KM DI AR R S 3, BE A3 = &
G UM RIBE 35 1 T 2011—2018 4Frp [y
IR (4 A BT DL B AN e Z Ak o FEBE SR |
S LU WL, R e
3.1 fSEFERARGH, RAMS TR AR
S

RSO MT s R 2 W], B IR R G0 K AR BOF G
ETRESE AT R R R, SR IS K
TR & R FEILIRIA, Al REJE A e R 8
YIRS T R 5 K, i 2011 4R 58% T &
2018 4R 21% ,Fifk T BT RGBT, SN
PV IR K o A% b XA AN B2 i FR B BOR
BRI B B i B R SCAE i oty KoK = F
vt R BT SR I A o [R)I, Diz U8 5 DA A 0t
AR T R 5T, DUBIER T SR R A Y Y
TER IR i RSO B [ B 52 BRER 8 A
3.2 PUREFE-HEHELXRHIEL, ENRFAR
BRRKT

HISCHE H, v R (AT K R B ¢ -3 05 R 4
IR 51 R A, MR Bl pin 80 00 R0 D P 2 R 2

http: //www. shhydxxb. com

LI R SRR KB 5T — 5 T4 &
T BRGTIRERE S K-, 55— T7 il 5] g 2
DRRYSEBL, ZE T LA Sk (2 TR A B A, DI4Y
AR ROAL 2 B IR A R WK SR FE ML R ok
o7 SR G A J TR, AR THAS Pl R 05 4 e oK -
NE L, AGEUR-PRIE R e Ji O i H A, SE B
Hh [T K SR BED S (R T
3.3 XWRNEMHEHE,REXRER

OriE X AR, B ih T 3t DX T 4 T
YO BTIR G T e A T, AR R I T 4 X LA
B e kR T B KA T AR IEKX
RPN K, (HER IR B HOR BN G e, T
AR IR IR L, By S B 1 g /K 3R B
IR AR 5 2 R T DX 45 A T K TR BEDI LB 0K
FrpE s LA T8 R S e T AR B T, AR R
XEFRBEAR DL R AN o 45 3t DX A T 35 B8
PR T5 1 Rl Sk @ R A BT 5
WL o RBEIRAS i 5 B T, AR SR A
b DGR 2T I K S T B A AR A TR
B U TRIE A ol R IK 7 i i RSO,
W vETi Yo XTI ETH JE B A T, L0 58 9
Bisie 1, AR Sek it Y57 2, Db 32 AR R, f
B 88 B A T TR IR B T R S5 BHUKF-



5 1 X1

AR, A R K IR A BT IR PRI - 220 R GG DR K 3 A

1323

3.4 TRERE

AWIFE B YT BRI EE-2 5 = RGOS
PRI A, of i [l 2K TR AR U A R AT T 48
Teo PR FIOA PR, 836 RN AR
YRR SRR R R A AR R DR BT
BRSSO AR , $E AR IR 2R RO A il R ik
FPRADIRZS , x4 [ D) i JR AR % 4548 T A B
VA A JRE HE A4 AR A L E A A 8, X9 7K 3R BH
BRI IR AR5 5 BE 1 B — € S AE 5 IR
el — LG % 8 BRI R, 12 RS
TR A XS SRS TH A2

SE K

[1] SUNLQ, LIUH, GAO Y P, et al. Food web structure and
ecosystem attributes of integrated multi-trophic aquaculture
waters in Sanggou Bay[ J]. Aquaculture Reports, 2020, 16
100279.

(2] 5B, mfhdh, BB MK IR 5 R ITT R AN B K

SCRFBCRAT AT L], Al 2 5F IR A, 2016, 37(3): 95-
103, 112.
LU K, GAO J J, HAO P. Study on the evaluation and
supporting policy of Chinese marine aquaculture resources
exploitation[ J]. Issues in Agricultural Economy, 2016, 37
(3):95-103, 112.

[3] NGUYEN KT, FISHER T C G. Efficiency analysis and the
effect of pollution on shrimp farms in the Mekong River Delta
[J]. Aquaculture Economics & Management, 2014, 18
(4):325-343.

(4]  #dfe, REIL. KRB RO K RIS BTG
T, ALY, 2020, 36(8) : 101-106, 153.
CAO J H, SANG F E. Thinking on theory, model and
evaluation method of aquaculture green development [ J].
Ecological Economy, 2020, 36(8) . 101-106, 153.

[5] NIELSEN M, RAVENSBECK L, NIELSEN R. Green growth
in fisheries[ J]. Marine Policy, 2014, 46, 43-52.

(6] ZK, %, ian. T SBM BIAIAY Hh [E K I 5 A=
ALV, AL, 2018(9) ; 6779,
QIN H, ZHANG Y, LU Y Y. Measurement and analysis of
China’ s mariculture eco-economic efficiency: based on SBM
Model[ J]. Journal of Agrotechnical Economics, 2018 (9) .
67-79.

(7] X4, 81 Bk =M KL 5 £ SR b
B SC R A S YR BE[J]. ASCHEEE, 2015, 30(3)
64-71.

LIU Y Y, WANG S J. Coupling coordinative degree and
interactive coercing relationship between urbanization and
eco-environment in Pearl River Delta [ J ]. Human
Geography, 2015, 30(3) . 64-71.

[8] VEAKAE, TN, MWhese, . EEEER-2 5305

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

REFG IR EALT]. PEAD - TR SHE,
2020, 30(8) : 168-176.

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

A, B ZIa]. FRIE i 55 R i ol DI 8 e i P
ALFHIE SOHER SN R - [J]. &5, 2020, 40(8) : 194-
202.

YIN J, YANG Y T. The characteristics and driving factors of
the coordinated development of exhibition industry and
tourism in China[ J]. Economic Geography, 2020, 40(8) ;
194-202.

HIFI, B IEDT, skl JETRES L] ik 7= IR 5E A
R R LT, Mgt S8, 2019, 36(8) : 59-62.
MIAO L M, YANG Z Y, ZHANG D. The coordinated
development of aquaculture and fishing based on coupling
mechanism [ J ]. Ocean Development and Management,
2019, 36(8) : 59-62.

ZyilE. FEATEEIM]. Jbat. o E IR W,
2003.

LI K G. Environmental economics [ M ]. Beijing: China
Environmental Science Press, 2003.

WEM. WESHIEATRATI]. AR, 2020, 10
(3): 5.

CAO Y M. Resources and environmental economic analysis
[J]. Low Carbon World, 2020, 10(3): 5-7.

IAGES . R BEBIRL I 2 PR B AR B 2 P 7 T iR
ML), &Urih3, 2019, 39(4) : 18-25.

CONG X N. Expression and mathematical property of
coupling model, and its misuse in geographical science[ ] ].
Economic Geography, 2019, 39(4) . 18-25.

HAI, 5, BiR, & RXZFWTUESHILA
JEFER S RS IR AE S AL (D], shHE R, 2021,
76(4): 781-798.

TIAN SZ, LIX M, YANG ], et al. Spatio-temporal coupling
coordination and driving mechanism of urban pseudo and
reality human settlements in the three provinces of Northeast
China[J]. Acta Geographica Sinica, 2021, 76 (4) . 781-
798.

s K IR B A AR A R e R R Y
[J]. WA 5E R, 2013, 30(2) : 94-98.

WANG D L. China’ s aquaculture production efficiency and
its influencing factors [ J ]. Ocean Development and
Management, 2013, 30(2) : 94-98.

TR 3 K 7 % 5 P05 R i g BRUIR B 0z e 3R
[J]. mH4el, 2018, 12(11) : 170-171.

LI W Y. Aquaculture environment nitrogen and phosphorus
pollution in our country present situation and the coping
strategies [ J ]. South China Agriculture, 2018, 12 (11):
170-171.

ZR, Ik, MR A mIETS S SRR S N R

http: //www. shhydxxb. com



1324 o\ w7 ok % ¥ R 31 %

FRLT]. PER K%k (RSB0 , 2019, 45(4): 91- evaluation on the nitrogen and phosphorus loads by
99. mariculture in China [ J]. Marine Environmental Science,
QIN T, PENG J, DENG Z B. Agricultural non-point source 2017, 36(3) ; 336-342.
pollution, environment regulation and the health of citizens [19] BEYL, K%M, HIEHE, % hEEN AR R 2T
[J]. Journal of Southwest University ( Social Sciences ARG [T]. Ll K2k 2% 4k, 2018, 27 (4)
Edition) , 2019, 45(4) : 91-99. 508-514.

[18] HER, BF4, £57%4, % FREW/KFMEI A T LIAO K, ZHANG Y L, YANG Z Y, et al. Comparative
WHEVIEIEE ], BEERERE, 2017, 36(3) : 336- analysis of the economic efficiency of Chinese sea perch
342. farming industry[ J]. Journal of Shanghai Ocean University,
ZONG H M, YUAN X T, WANG L J, et al. Preliminary 2018, 27(4) : 508-514.

Coordinative development analysis of China mariculture industry’s
resource-environment-economy system

LIU Dong', PENG Lewei', ZHANG Di', YANG Zhengyong' "
(1. College of Economics and Management, Shanghai Ocean University, Shanghai ~ 201306, China; 2. China Fishery

Development Strategy Research Center, Shanghai 201306, China; 3. Research Center for the Development Strategy of Marine
Industry ,Shanghai 201306, China )

Abstract; Promoting the green development of mariculture is very important for the construction of maritime
power, while the top priority is to handle the relationship between resources, environment, and economy in
the process of industrial development properly so that Chinese mariculture industry may break relevant
development bottleneck for a transformation from big mariculture country into mariculture power. In this
study, a coupling coordination degree model was used to measure to what degree relevant development is
coordinated based on a comprehensive resource-environment-economy evaluation system for Chinese
mariculture industry. The results showed that from 2011 to 2018, for both mariculture resource and
environment development indexes of China, there was a downward trend, while for the economic development
index, there was an oscillatory upward trend. The complex system for Chinese mariculture was in a high
coupling of intermediate coordination state at a low development level. For both resource-environment and
environment-economy systems, the coordination degree showed an oscillatory downward trend on the verge of
misalignment, while for the resource-economy system, the coordination degree showed an oscillatory upward
trend. In terms of geographical distribution, the coordination degree for the complex system is high in the
north and low in the south. It is suggested that all relevant regions should focus on the weak links in
development, strengthen the innovation in aquaculture technology, and mainly support the resource-
environment harmonious development, so as to promote the green sustainable development of mariculture
industry.

Key words: mariculture; coupling coordination; harmonious development; sustainable development
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