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Tab. 1 Evaluation index system for the development of marine resources, environment, and economy complex system
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Tab. 2 Statistical description results of indicators

it

) H@ART/CLE

Ei=Ean PURIIEIED F-HME FrifE 2% He/IME SN 5 5 R AL
(&) 143 22 814.58 65 539.55 94.28 239 234.50 2.87
C, 143 0.03 0.04 0.00 0.15 1.15
Gy 143 0.03 0.03 0.00 0.11 0.98
Cy 143 192.70 10.43 176.82 213.84 0.05
Cs 143 0.08 0.05 0.01 0.22 0.65
Cs 143 8.96 28.28 0.00 98.80 3.16
(& 143 16.60 36.70 0.00 98.60 2.21
Cs 143 60 014.03 7 306.29 49 871.23 70 192.23 0.12
Co 143 454.16 30.04 410.27 503.71 0.07
Cio 143 304.71 29.68 243.71 342.87 0.10
Ch 143 8.22 9.41 1.15 57.05 1.14
C, 143 0.00 0.00 0.00 0.00 2.70
Cis 143 158.32 154.82 1.00 710.00 0.98
Ciy 143 17.65 22.40 0.00 115.00 1.27
Cis 143 13.50 15.80 1.00 68.00 1.17
Cis 143 7 250.00 22 300.00 110.00 184 000.00 3.08
Cy; 143 68.07 28.69 2.35 97.10 0.42
Cig 143 64.61 31.12 0.00 100.00 0.48
Cio 143 96.33 3.41 84.90 100.00 0.04
Cy 143 81.17 18.72 38.00 99.00 0.23
Cy 143 12 430.77 415293 6 495.56 19 402.66 0.33
Cy 143 13.90 8.63 -35.31 40.01 0.62
Cys 143 13.51 4.40 9.41 22.87 0.33
Cyy 143 15.06 7.87 4.92 25.84 0.52
Cys 143 18.08 9.08 5.20 38.50 0.50
Cy 143 47.40 7.94 19.40 67.30 0.17
Cy; 143 60 358.78 17 836.20 32 184.64 84 848.37 0.30
Cyg 143 717.25 30.43 666.55 754.82 0.04
Cy 143 1425.90 414.71 778.39 2 090.00 0.29
Csg 143 293 476.20 87 381.68 151 821.90 407 689.20 0.30

EmERR: X) = (X - X )/ (Ximax = Ximin)» (2) Ry =X} +0.01. (4)
G X = (Xonae = X5 )/ (Kimes = X ). G) FRARAR AL RO S, bR AL A R,
Y, X B35 1 H 0 T AT A 03 0 A Ry Ry Ry |
Xiin FRAEH i AAEFRP A G /M, X % Ry Ry Ry,
7R X, G R A B B BRI, o R = 2
TR B 9 X TTRENE, T B BN Ak G, A v

PREAC S SR A Bt — 2 b B

24 WEPERLF /2021 4 /56 45 % /58 8 1




it

2) MR AL
TR | WHRPRAES j AFRREA(E L

Ry
Dij (6)

2R,
=
TR | SHRIE e m ZAFEER, n 24805 52K

e = —kz pyInp;. (7
=1
. 1
:/H\:I:Fls ei>0, k>07 {&&Rz/é%ﬁ*ﬁ%s é’\ k = l_ ) IJIIJ,[J:I:
nm

Y e; Al R A :

1 &
= E ~Inp... 8
€; lnmjzlplj plj ( )
TR BAE we:
W, 1-e¢ ©)

il -
i=1

3) ZJZRIEH RGERIITH

T EA AU, DR a8 SRS
FerME BRBUTE, 150 F2E5AE 1 Hy(k=1,2, 3, -,
FETEVRBONME, H H o Al b E A

H:in (10)
k=1

WUPAH 1 2 48 B ALy -
w=H,/H. (11)

4y T (I A DA R A 7

_Z” Z1p . . Zlm_

221 Zy - Iy

_Z Zyo . . an_

Row, . . R

Ryw, . . R

Ry .wy Wi

Ry W, m-W2

= . . . . . - (12)

_Rnl W, RnZ W, an W, B
2 R R R ULRAL S, B th &S VP4 4 A
bl 1 7 N 9 2 0 R & e 7 N ST B 70 o' ) NS
R AT R G RGN R
3.2 A F TOPSIS ik # & 4324
TOPSIS AL F] T X Z W48 bR . 247 SR i#k1T
e, i is B TOPSIS MR, fgfs i 54 &

.hmAmmf

P o

1) 1 B4R f il

z S PR BRAE AR AR W e KR, oz
IE ARz R iR AR TE AR A Y /M,
Wz o R AR R, X ELAR A R

z* :{max z; |i:l,2,-~,n} :{zr,zg,--‘,z;}.(IB)

I<i<n

z ={ min zZ; |i=1,2,~--,n} ={zl_,zz_,-~,z;}.(l4)

1<i<n
2) TOPSIS #fi @ 8RN 1E . G FRAR(E 2 8] A9 0 25
KRR I, e t5hn 2 1E | i BRARE A #E
B, 4 D ORE i AR 2 MEERS, 4 Dy OREE i
BhrS z RS, EARCA:
FI) 1F BRAR i 22 a] 1 B

D; = /}:(4*—ZU)2. (15)
i=1

) 4 AL e 2 ) A PR

D; = /é;(zi-—zy)z. (16)

3) WA LE IR
MARERS j AL P 1R 5 BUEIX AL (0, 1].
FEBAUEMAEGE 1 FoREEG PP A5 0By,
A 0 WIFRIREESIFM R/ AL ., N0
A AR B
D;
DDy

33 BEFRABEEZFILAZAAELS/EK

) E

M T &N RGN A IREOTE, WLk —0t
TR AU E A R AR, BIRE
UL 3,

M R RIRERRAF R A RGN T RS
LEATEB AL IE B AT AL, 2006—2018 4], 3
BRI . A0 T RELGAIREURK i, 28
B TRk, X R TR ESTOEEIE S Fll
Pk, WEPEVEIR . TR RS W . AL
ZF, PR T RE LA TR BRI RAR, T H
FEAEDE NI, 33X 2 W 3 [V PR B 05 e [ U Ay ™
0, SRS k. I, 7E 3 MRS
HAEHT, REBEERERELSF LSRG AHER
AN, RESERE, 5 — TS ]

<

(17)

Marine Sciences / Vol. 45, No. 8 /2021 25



it

R3 BEEZRNMEEFERRARETRARRREY

'h@AWME

Tab.3 Composite system of marine resources, environment, and economy and its subsystems

Ay WHERETFRES BHERE T RS WA T RS BHEEARS
2006 0.409 8 0.518 0 0.483 2 0.470 3
2007 0.4955 0.547 0 0.542 7 0.528 4
2008 0.497 5 0.647 4 0.579 7 0.574 9
2009 0.524 4 0.695 4 0.580 7 0.600 1
2010 0.564 1 0.634 6 0.591 9 0.596 9
2011 0.600 1 0.601 1 0.590 3 0.597 2
2012 0.6953 0.607 3 0.592 3 0.6316
2013 0.689 1 0.619 8 0.593 0 0.634 0
2014 0.6175 0.605 1 0.624 1 0.6156
2015 0.661 7 0.6354 0.560 4 0.619 2
2016 0.653 9 0.677 7 0.625 6 0.652 4
2017 0.686 8 0.6055 0.648 5 0.646 9
2018 0.722 9 0.6415 0.672 1 0.678 8
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Fig. 2 Evolution curve and growth rate curve of marine re-
sources, environment, and economy complex system
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Tab. 4 Evolution Path characteristics of marine resources,
environment, and economy complex system
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Fig. 3 Evolution curve of the marine resources, environment, and economy complex system and its subsystems from 2006 to
2018

28 TEPERLF /2021 4F /56 45 45 / 45 8 1)



it

Wk Fe A AT LR, 2011—2013 4FE40E], v
R T R G0 0 AL SE PR i £ B R T A LA
Mk, XAl RER TR 2011 4E ] 5E 1 (A D g
X&) A5 E SR X IR T R R sl TR
B LT AN WA T i 252 1 0 A b 5 T VE T g X
S, BRI T BRI R A A AR G AR R L
HRE . BOAR T BB P AL, v 9 UR R Ak
KA P, P, 7E UL R IR EE IR T RS
3 A S PR i 2 FHLA 4. SR, 2l F1E 5
R BT B R, IR
DX 30 F 5 il ST it US4 v, T s A e X
VS Y b 3 3 455 ) R R A 0, R TRV R A
SEABCRAWE N, FTLL, 2014—2017 4F i FEREUR
T RGN AL T ALk . 2018 4, &
] 9 VA A8 T NS Vi e AR A LT LR WA T, B
SRR R B, IR R G Ak S PR
LRI LTHEY . BRLE, W IEIT &R A
H—E B EZ M,

M 2008 AEFFUR, MR T R G0 P R AL SE R
2R B 0 2, X T RE R R TR SR TR IR K
W%, 5 FR R S AR AR L Ak, FRIEE
VR E A ICE I S s, i L E R
WU A, 3 T F A KRR £ . 2008—2013 43K
[T 5 YA B R0 45 IO 28 ¥ 7K L BN 18.3% 17 %]
25.6%, I IR U 1 LS A v T v St K R
FEACRR BE R Ry P, BRI 96 Vg KR T o
BRI 22 Ah, TS Y i B HE R A ) R H 25 S i, Al
T T ARG AL S PR I ZR % Bl . 2008 4F H RS
YRI5 ACHE T RN 45.65 4215 2013 4E°N 63.84 12
W, b TR R K VR TS e ae B R ORE o v
WEER D), A Y R SE T, BRI 7R IR
WABBERRT . WERIEN LE, 1IR3 R R
N ERTA

2014—2016 4, WFVELT T R G0 AL S Fr il
2R K T A LS 2R, X AT RE e R B L T
HEABE A, WA PSR, W el R R
L, AT RRRIGIE . 5780, Wa . AR
SEJTE R T o 3R ENE L AR AR G v
b, IR PR R K R AR RN, PR A
o & FRAAL G = ) R AUV U
KIREL, T8O 4 T R G0 A0 58 Br il £ R
o 2016 4F, B ERMEMH 24 B0 &, B
AR . PR R 2y | M TR AR SR TR R

'h@AWME

W B 24 7 A A S W R U T S R R ) A4S
AT R s . Ligm S bW g
T R T 2 7l 2 R 1) A S R K] R S i
2017—2018 4, H TRV S PR 24k 1 e oy
L ENE A TR K s ), @SN T R L
seprh sk ot

TR VE B IR A B 2 0 5 G AR G i T AR S B i 2R A
2006—2016 AFHAMR], SR TG 4. 7Rt
OITR], T D v 28 U 1 K IR A TE W B B, AR AE
5V 9 R T RE A RN T T B 5 T e M o B ) A
MRS ABRERE R 22 . N 2016 AFTTLR,
T VE B IR A B 28 UF 5 G ZR e v A e A S B it 4 2 R
WS LIS, TR T A T = B
W1, AU A T A B SR T R | KT i R A
ASCH A, o of 35 T R V0 R R A B, Gl A
B WS ORI RTHE “ SEmis
LG — RGBS IE AN T35, 0RO I T PR 1 R4
RHL, MCEREITEA SR, AR . B
5. &g B LR,

43 EAFTRIBEFLLRLFEHLTAR
2T

RIS R REAR LT E G RELRETREN
WAL RS, 194 R H] 2050 4F A4 8 AL F i £,
K 4 fiR .

FH TGV 2 R 22 0 T Ak 10 il e vl o, R A%
GG v IR R B Ak ARBY, AR R %
M, FF 2020—2050 4EWIME], (&40 BRI & R H
W oR 2R ARA . B, 3 E &R BE AT IE BT
“ALRRVK” SRR BB R A R R AR R R B R
B, 2017 4F, FRECRFEREHE ARk B
AT RAEA AR, BB B2 AR K- LA )R
WO, KEFER CAHRK” W BAR. BEE KK
£33 | i s e A EE R RE A B A L e N s
TR I ORI, CTTRRVK” SRS R
TR 7= & ks 2 b T3 R S =, RS T
AR TSR, TE P T I 28 VAR 14 22 2 UK S AR T
TETF RAE R o

HOEEEALE T R Ge i AL 0 22 T %0, MK 2010 4F
FE UG TR 0 7 R BE 1 2R G0 R J ol B AR, X R
e P I T R 0 e I R R | AR S A
T IIRESS L RS B 7E 2020—2050 4], 3
VR T RGEAD ST AR B . Ak,

Marine Sciences / Vol. 45, No. 8 /2021 29



WHRiLX

0.8r — WAL T 2
0.6+

o

S 04f

X
02+
OO 1 1 1 L ]
20004F 20104 20204 20304F  20404F 20504

IIF i)
(a) MR VT RS ALTH 2k

08" — WAL T

0.6

HALEE

0.4+

IIF i)
(0) MHF LT F RS ALTH 2k

HALEE

HALEE

02 I I I I I
20004 20104F 20204 20304 20404 20504

) H@ART/CLE

08y — BB

0.6

04F

02}

20104 20204F 20304 20404 20504
I 1)
(b) WEFEPREE T R AL T i £k

0.0
20004

08r — WAL

0.6

04F

02

OO L L L 1 1

20004F  20104F  20204F 20304 20404 20504
I 1]

(d) IR TIRIRR 280 B 5 RS AL T h 28

Kl 4 PESTIRIAE 20T E A RGL ST R G A B h £k

Fig. 4 Evolution prediction curve of the marine resources, environment, and economy complex system and its subsystems

rv g T M IERORS BRI O T A BTG B B, GE i
il eI RE X K] . X TV AR AR A R — R
Jith Sfe B S TR IR BT, (H VR AR A B AR AR BE ) AR
R 2% . BEA BUR T H A F B & MR R, ok
IH 5 K 23 4k 22 Hh 15 16 T P 58 IR S A S 15 it o1
DU AR IR B TR T, 5 Bh i v R e Bt
B V5 Y il 8 A A L A5 T S 0Kl TRV T B B R
TH, 3R R B

HH 1 28 0F 1 R e AL U i £ T, FERTE
SEET, REGHELT KRG HSE, BEaD
T RGAA T AR BE; 7F 2020—2050 4], 3%
EAE G kR E LB AR E . “+ =
7 MR, TR E B IATE B AR R, I
TR B 24 L B S R A L R H 25
Ko FEARNK—EBTRI N, REEGFEEDEZ . T
FL T L Y TR T U 5 T M 2 (K 2 R
R BB o, W) L s S AR R R R KO i B
7 5 P FH ORI P AR R A, R EE

BORBN . BRGIG, F 2 T S ok e
R

WEENR B, FEBEIR . PREE . 25 M S AR A
BUERETR T, RENGEE RIS E G R
LB R BIIEAM A, SR, B R EESEE . X
Sl PR R A R R R 1 ST, VAR R L DX K B
WG RN, Aok, AATHEAATBUX R R H A 1Y
JBR, $NEZRIZ G . ARHB . Mg &
W, B A LI R ELE | G — BT T R R
HE SR o B BT L D A e i e, 3R I
PR . B MV A AR . UhERE A A1
B Jnss AR, TR IR IR AU A RGN L
1.2 AR Z R 1 i S22 Ok BR i

5 w5
51 %4

MFEIE . BREE RIS = AN 2 AN H IR [ v
B ES, iz HRAL TOPSIS J5 kA7 s, g s

30 TEFPERL 7 2021 4F /55 45 4 1 55 8 1Y)



it

Logistic 8, X[k EG R IR L T E G REL
JE it R A TG S TR ST . A5 B A BT 45
W) WEREMRANE A R TR .
W S UEANTAE . MR 2T iy, H RS
it 2 2 B 28 5 18 AL RN A= 25 - AL T B4 5
2) W RIFER AN E G R ML T R ML
A5 A Logistic W0, A9 T R G dec KL =
TS . 2 T R%. 3) WIFREARRLSTRE
B RGGHEGIR . 40T R AL 3K R 5
K, AL T BB B, T TR R BT T AR G T AL ik
PG ALRE, AT HER M B .

52 #W

BT BRWE I, S8 X A i v BT IR T A
ML AR R R | AT &R Il 4R
RN ST PR S M EAL R Ay, $R PR
Tt

NI T SR, Y3 T v BRI R R o 45 U T
AT AT SR G B R S R, R
BB BN, IO TR B SRR
MY TR, B il 7 A S TR 5 I i e ™l
FHEE A R IE R T H N B 45515 7 AR FEE, L
RS SR R H AR SOWIRE 558 &, TR R A
BB R, P2 AR R PR D e o 75 BRI By I,
I N I T BF IR TE R AR LA TSI FE, NI
FREEMSAIE R GREI R, FEIBEREA AT
B AR, MG E M, S8 T B R A
AT E, BURARE R &4 ARG TR

BWIRER “Z A —", AL AR A
BUMFRI IR Z i 2 ME—" MESMAA, .
& ST DR C S AP RS, ISR BOR TR T,
BB £ et A IEE Sh i 751 % “Z MG
— " AR NIZ AR P INR RTE, X AR RE U84
B R 7% MBI B AR, XResdE 5 IR 2 Bk,
VA SIS VR 1o SR A R AR T s T R A
R, DX RS AR Z 9 . BRZEICR, W
ZRIFEEAE RO LA, Wil B RS T
PR, A2 HE— T A R 2R

BT O Bl i 1 28 55 K R, AT 38 W v AR (57 L 4R
B o 25V E RN ZGm A HES PR R K AR
BILT] A5 B B 5 5 T A AR, AR R R
BRYIE 1o WIS . W HE A ML BZ N R B A
TN, B XTI E SR RN oK, d R R R — it

) H@ART/CLE

FAOBTE R AR T, TSR R —
J7 L, ROZNPIE PR L = K A kR, 4T T
B R — S0 P MR 55 b FE Ml 55— T T, IO AR 4
T IR BT DL, TR A TR A w2 | U
Vi it U0 SRR €0 MV AR R, T A 8 A T B T
PRV TAR & .

BN T MR TSy, @I HL ) DMERL
il o AV T N RS M VRS B 2y, DA K
SR VE DM WA IRRE, S0 X B PR 45 LA T,
TSI} X I8 P G0 5 % R ) R A B R AN i s 8 S0 Ry
T b2 NI TS EMENLEI, 7EILRRIR I |
AR HAEN R D, BOXHESI BT AT
FTBUSHARS], TEAA . W EERIRIE L, iz
ST RNGE R B A T R 4%, DA Sl X 8] A 532 0 S
BAE o A5Gl 7 2R DY 23 % A N 1 B Sl
S5YRFB, MR RREAET G, &g
HHEMEDLR], SRR SE RE

S Z ik

[1] FARfE, muk. AT R IUE S ].
AT, 2012(2): 62-66
GAO Lehua, GAO Qiang. Research on the definition
and composition of marine ecological economic sys-
tem[J]. Ecological Economy, 2012(2): 62-66.

[2] Z=0b0b, FEEER, R WA REMESEA
LV [ R B AR TR E [0]. MBPELRTE, 2019, 9(1): 3-7.
LI Shuaishuai, SHI Xiaoming, SHEN Tiyan. Construc-
tion of marine economic system and research on spatial
expansion path of blue economy[J]. Marine Economy,
2019, 9(1): 3-7.

[3] T AR ALY B R A IR S PR R AR

FEI). I R R 2 A A (R 2 B2 R, 2020(3):
12-20.
DING Lili. Connotation and evaluation system of high-
quality development of marine economy[J]. Journal of
Ocean University of China (Social Sciences), 2020(3):
12-20.

[4] IMAR, T2 R WL 257 - 5 R -5 R 5
PHPERE = PEI]. FERHE IR, 2012(2): 95-101.
SUN Boliang, WANG Aimin. Quantitative evaluation of
the coordination of marine economy-resource-environment
system in Zhejiang Province[J]. Forum on Science and
Technology in China, 2012(2): 95-101.

[51 w36, PRIk, MIRmgR. b FEEAE T IRERE 28 T RGUK
I LR A AR (D], ARSI, 2018, 38(22):
7921-7932.

GAI Mei, ZHONG Lida, KE Lina. Spatial-temporal evo-
lution of carrying capacity and coordination of China’s

Marine Sciences / Vol. 45, No. 8 /2021 31



[10]

[11]

[12]

[13]

32

it

marine resources, environment and economy system[J].
Acta Ecologica Sinica, 2008, 38(22): 7921-7932.

woR, KR, EUF, S ETEASA T RGN R R
PP IR —— LA R A R [T]. IR R, 2019,
38(4): 568-574.

GAO Qiang, LIU Tao, WANG Yan, et al. Evaluation of
the coordinated development of marine ecological

economic system—a case study of Hainan province[J].
Marine Environmental Science, 2019, 38(4): 568-574.
KRR, WRARTE, JARME. JET STELLA BRA{F MV
LU S R R R G 1 H BRI ST (0], W TETIT R
5%, 2012, 29(3): 90-94.

DI Qianbin, XU Dongsheng, ZHOU Leping. Dynamics
model of sustainable development system of ocean
economy based on STELLA software[J]. Ocean De-
velopment and Management, 2012, 29(3): 90-94.
L0, XRIE. WA RS MG FHFESa )
HLRIDFSE (0], #EsRh2E 481, 2013(4): 72-80.

) H@ART/CLE

[14]

[15]

[16]

JIANG Xuchao, LIU Tieying. Marine economic system:

concept, characteristics and dynamic mechanism re-
search[J]. Social Science Journal, 2013(4): 72-80.
EFET, R, INAE, S OPEEEAT RS E

[17]

PPN S a4 F (3] BRURRRAE, 2017, 39(3): 566-576.

WANG Zeyu, LU Han, SUN Caizhi, et al. Stability
evaluation and spatial differentiation of China’s marine
economic system[J]. Resources Science, 2017, 39(3):
566-576.

HREVE, VEHGYE, AT, SETRIAL TOPSIS KAy
T 5 TR BT IR R B R BRI VE MBS [T]. W TR BRI
B2, 2018, 37(4): 586-594.

GOU Lufeng, WANG Yantao, JIN Weibo. Evaluation of
marine resources and environmental carrying capacity
in Qingdao based on entropy Weight TOPSIS Model[J].
Marine Environmental Science, 2018, 37(4): 586-594.
GWiz, eI, A JRIENEE A 2 T v TR A T
W 6 b A A A K I BIE R —— 5 T LR R L
MR T]. Al 2895, 2019, 38(12): 122-130.

LU Yayun, YUAN Feng, LI Xingyun. Construction and
application of evaluation index system for high quality

development of marine economy in China: from the
perspective of five development concepts[J]. Enterprise
Economy, 2019, 38(12): 122-130.

A, TR SO A B TR A T R RIS,
BT, 2020, 36(1): 211-217.

ZHAO Yujie. Research on marine economic develop-
ment based on ecological civilization construction[J].
Ecological Economy, 2020, 36(1): 211-217.

BV, Biovss. PEEELES S MPEETR]. 18
PELAUR, 2012(4): 6-12.

YIN Kedong, FANG Huihui. Research on China’s marine
comprehensive strength evaluation[J]. Marine Economy,

[18]

[21]

2012(4): 6-12.

FZLDt, TANg. B A S SO R S 2 T B
B RIBEARTVEMIFFE[T]. EZSLEHF, 2017(9): 204-209.
GAO Honggui, WANG Rugqi. Research on integrated
development level evaluation of China’s provincial
ecological civilization construction and economic con-
struction[J]. Ecological Economy, 2017(9): 204-209.
LA, R, b E XIS K KL P K
DEE[T]. Ak 2835F, 2014(8): 136-139.

FENG lJiangru, FAN Xinying. Comprehensive evalua-
tion and measurement of China’s regional coordinated
development level[J].
136-139.

ZHE, RS, BT R KT SR E S
UrAt S RIBLGE S IFM AR RUFSE[I]. h e 22 272
%, 2018(9): 107-117.

LI Xuhui, ZHU Qigui. Research on the comprehensive

Enterprise Economy, 2014(8):

evaluation system of provincial economic and social
development based on the “Five-in-one” general lay-
out[J]. Journal of Central University of Finance &
Economics, 2018(9): 107-117.

WA, W, Irf, 5. MR TOPSIS ¥&IF
MR 4T S (3], B SR SR, 2017(24):
301-306.

ZHAO Lingdi, WANG Haixia, QIAO Shi, et al.
Evaluation of urban economic strength by TOPSIS
method of entropy Weight[J]. Mathematics in Practice
and Theory, 2017(24): 301-306.

X2, Biocte, B, Xalis A iy i B A2 L
WLEIF 53— TF logistic BEAIAYHT[I]. HARZ
SE IS, 2011(9): 3-6.

LIU Yi, JIA Yuanhua, SHUI Changfeng. Study on self-

organization evolution mechanism of regional transport

structure—analysis based on Logistic Model[J]. Journal of
Technical Economics & Management, 2011(9): 3-6.
VERHULST P F. Notice sur la loi que la population suit
dans son accroissement[J]. Correspondences Mathema-
tiques et Physiques, 1838(10): 113-121.

MRy, 25, BRIY. FT Logistic M £ i) =
R&D F AHLA K MW S Z (1], BHEAEELIFE, 2010,
30(9): 25-27, 53.

CHEN Haibo, LI Yujing, CHEN Fang. Law of R&D in-
vestment and strategic thinking in China based on Logis-
tic curve model[J]. Science and Technology Management
Research, 2010, 30(9): 25-27, 53.

B% =, BE. T EE Logistic & REHLH X 84
WAESRE WAV EBL, 2014, 30(6):
142-145.

ZHOU Lingyun, ZHOU Jun. Evolution mechanism of
regional logistics ecosystem based on composite Logis-
tic development mechanism[J]. Ecological Economy,

TEPERLF /2021 4F /56 45 45 / 45 8 1)



Fanx - Jim
—"ARTICLE
2014, 30(6): 142-145. ZHOU Tao. Study on urban spatial evolution based on
[22] JE%E. BT Logistic #8Y AY3k T 28 [MIVE LA 5 [I]. 2B Logistic model[J]. Ecological Economy, 2015, 31(8):
AL, 2015, 31(8): 155-158, 172. 155-158, 172.
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Abstract: With the orderly progress of various marine undertakings and activities in China, the coordinated and
sustainable development of marine resources, environment, and economy is of great significance to high-quality
marine development. China’s marine composite system is constructed from those three disciplines. Entropy weight
TOPSIS method was used to calculate, and the logistic model was established to conduct fitting analysis and trend
prediction on the evolution process of the composite system of marine resources, environment, and economy. The
relevant research conclusions are as follows: the marine resources/environment/economy complex system is formed
based on the interaction and mutual restriction of those three fields, and their evolutionary process is influenced by
the mechanism of economic growth and ecological balance. The evolution of the composite system and its subsys-
tems conforms to the logistic law, and the maximum evolutionary degree of the marine resources subsystem is
higher than those of the environmental and economic subsystems. The marine resources/environment/economy
complex system and the resources/economy subsystem show large growth rates and are in the mature stages,
whereas the environment subsystem has reached a state of saturation and decline. Based on the above research con-

clusions, effective measures are proposed.
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