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Abstract: Marine green development is an important part of marine high-quality development. Adhering to the green
development mode of ecological priority and resource sustainability is of great significance for marine sustainable
development. On the basis of combing the concept and connotation of marine green development, taking 11 coastal provinces
and cities as the research object, based on the panel data of coastal provinces and cities from 2006 to 2017, the evaluation
index system of marine green development level was established and the level of marine green development was measured by
variable modulus and identification model, then use the ArcGIS software and the Markov space model to analyze its
spatiotemporal evolution. Finally, use the panel data model to analyze the influencing factors. The study results show that
from 2006 to 2017, the level of marine green development in China has maintained an increasing trend and the overall

increase is 19.6%, but the overall is still keep the medium level, and have obviously regional differences. In terms of
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spatial distribution, the characteristics of spatial agglomeration are still obvious. For example, the overall level of marine
green development in southeast coastal areas is relatively high, while the level of marine green development in southwest and
northeast areas is relatively low. According to the distribution at provincial scale, the level of marine green development in
Shanghai, Tianjin and Shandong is relatively high, and the level of marine green development in Hebei and Guangxi is
relatively low. The regional background has a significant impact on the transfer of marine green development types, that is,
when regions are surrounded by high-level regions, there is radiated, promoting influence on the growth of marine green
development level, and when regions are surrounded by low-level regional, there is constrained influence on the growth of
marine green development level. From the perspective of external factors, government regulation, land economy level and
open degree have positive and significant impacts on the green development of the ocean, the environmental governance has
negative and significant impact on the green development of the ocean, and marine industry structure, marine management
and marine resources utilization all have positive and significant influence on the green development of the ocean. According
to the above conclusions, the paper puts forward different development approaches and countermeasures for marine green

development in different regions, which provides scientific reference for marine green development.

Key Words: Marine Green Development ; Evaluation Index System; spatio-temporal evolution ; influencing factors; variable
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Fig.1 Mechanism of Marine Green
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Fig.2 Evaluation Index System of Marine Green Development level
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Fig.4 Spatial distribution of Marine green development level in coastal cities of China from 2006 to 2017
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DL 1, (A i T PR a0k AR ST A s K48 0 8 28 R 305406 T 7K m 5 43 28 SR B K [ 0—3) I S ARk
-, [3—3.5) AP EEK, [ 3.5—5) A A mi Ko

#£3 2006—2017 EFFEFBERKERBNIRAXEBRIER

Table 3 Non-spatial Markov-chain transitional matrix for green development level of marine from 2006—2017

A0y e XA BURAKTF K BT
Year Type Area quantity Lower level Medium level High level
2006—2011 AR 34 0.79 0.21 0.00
Hh K 31 0.00 0.97 0.03
L S 1 0.00 0.00 1.00
2012—2017 ALK 12 0.81 0.19 0.00
FR K 42 0.00 0.81 0.19
B KoF- 12 0.00 0.08 0.92

FEFE 3 IRk K SR B ] e AR, P A R0 R BUEAC R A SR (0 R K SIS
A AREIRER | JEXT AT R M BUEAR R BRI ZERUE AR RS AR . 2006—2011 4F 2012—2017 4FEXT
ICEBUEAR LK, LB A8 T PR LR 0 R JEIKT- LU AR E | IR SR (0 R JRIKT- 2SI BUAR AL e 45 (H 2
R VAN, R PR (0 5 J8 2 R A S PR AR USRI BRI, 2006—2011 AR FEXT M ZRu ZAH b, KB F4 55
WESR O, BEBHAE W ASE S AR v, DB PRk (0 Rk R 23 R AR BT, X 51 TR (0 R JRAS B ()3 B2 PE A
%o 2006—2011 AFH KT AR HE 2R 2 100% ,2012—2017 4FK 92% , 3% Ui B 75 & J& v & 35 M X A N 3
LS, G0 R JEAKE ) ERER I R, 2006—2011 AEAAR K - [ i 25 K S 56 Ry 21% ,2012—2017
SRR 9% , B EAR KT 1) Hh 45 7K T 1 o 220800, AR S B8 S Wil /) | 322 ks TR 52006—2011 4F:
AR IR AL M B K BIRER /N T 2012—2017 4F,2011 42 )5, FRAE K 85 s K6 AL U TG BR

il FHAL GE 1 B 7R ] JBE A i ok B IR [R) XSRS 7 NI PR AR (0 & KT B AS 1 L, 36 4 J2 0L T
23 [ I 9 25 (] By SR AT FBEAY (8 73 B 28 21
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F4 2006—2017 EHFFERBEXREINZESRATKXERER

Table 4 Spatial Markov-chain transitional matrix for green development level of marine from 2006—2017

P 2006—2011 2012—2017
Type BARAKF H 2K KR BT T K BRI
BRIKF Lower level BARAKT- 0.945 0.055 0.000 0.930 0.070 0.000
rREE K 0.000 0.870 0.130 0.000 0.750 0.250
BRI 0.000 0.000 1.000 0.000 0.120 0.880
HHZE K- Medium level BARAKF 0.815 0.185 0.000 0.743 0.257 0.000
R KR 0.000 0.889 0.111 0.000 0.821 0.179
Bk 0.000 0.000 1.000 0.000 0.091 0.909
5575 /K- Higher level AR 0.765 0.345 0.000 0.000 0.000 0.000
RS 0.000 0.919 0.081 0.000 0.897 0.103
BRIk 0.000 0.000 1.000 0.000 0.059 0.941

H1 28 3 TR 4 AT AHAR X SRS REXT — A X S Pr AR Sl (1 52 ), I FL AR AR 2 3 AR R lml ™ 1
B 13 4 A AT IR A SRS A, 5 R X 1 R R KA He R R A et . Dk SR S B e 1y
A DX AR A48 DA S8 35 W TR 2, S AR T AR AR A8 T A B iR ths2 w40 . 2006—2011 4F 7£
%3 v BARIK AR S K ST 1] B RS IRE R 21% 3%, 1BAER 4 W 7R S8R KSE- s X ARAR I, Heri) 5%
A HEZR IR 34.5% 8.1% 5 )X 2 ,2012—2017 4F  f£3% 3 B K- ML IX ) B 4% B8 %4 8.0% , {0
J&, SEHARIK AR SRR R A0k R BTN 129 9.1% , @%F T3 K T 59 X 8k, 257 A 25 7K S 3B X R
&8, 7E 2006—2011 4 [H] [n] L5478 BMEZ-3G I 139% , 10 AR =5 7K1 Hs DX A @ et [ | %% 8 A9 AT et 34 i 169% , 34
TR G B — A~ X LABAR K - X sk A 408 , 45 52 2] 67 T S0 1 DA A2 g 7K A4, T AT A 26 b i g L
] R BT B LR i R AR A mT BB, ol < AELARFR R TR s DA K S A AR IS, 7E 2006—2011
SRR ] AR K S X A5 V8 5 KT AR R g 94.5% | T 24 B S5 88 e /K - M X R AT I 452405 v I 1 ML Sl e A1
N 76.5% , PRI, MR LR €0 JR 1) I A0 37 DX S 15 S i i 7K Y- b X ety 3 J) 0 b DX ] 2 Jie VK Sl X o 249
Je 300 b DX S AT DX sl AR 1) TEAROK S5 RS M3 K, S B 25 ) - S AR SR A )

4 BFREERKESRESN

4.1 VSR ST RGN ] E AL

Ko BT 4 RGeS (A1 AR FLAEE R SCR T AR BSOS R 7 RGE VAT AT (L S) o BVERTT &, A
2006 4EF] 2017 4F, DU RG5#0 2 BB K fa 3 2006—2017 AFMG PR L 35 440, %% e K -1 3 25 1% 2008 4F 34 H 31
—SEFREE TR X 5 Y AR [ bR 4 Al AE ML 2R 50 R (R S G G, i R H I T 2 0% AR IS T AR K I &
' AR LR R RGS | T B A Kk R AT i I B S R R | S & Bt a K R,
Az S AR R 1 B 5 AR — R S (R SA AN i 3 IR 208 W A S AR R R
1.5% IR AR KR U 0.77% , P03 FE e S fli & 8 | T v SO AL 3% T — BN A0, B LAY
TE AL A AR SN TS, DA 2006 4F 1 2.25 F] 2017 4E1 2.29, B3 KR A 0.62%, I Z Akt
T SO BRI T AN, S8 3 VTR AR R IR P S AL, SR R VR SR (0 R R I RS ), i e st R i
PR
4.2 ISR R RG0S E AL

R T 2SR SR R KT 25 AR AE B SRR, AR SCRE A 4R AR VT4 R AT 43 AT, 1 A XSt e 2 1
RIETK- I AL R

DU FEA B IRBE ARG PSR (0 % R () EDWAR IR, R i PR (o & R ) g (| 6) . Hovp g 3077 1l
AR R Pl VT PR B IR DA X e e, T R AV UK S I 4, VTS e A R A i VG RIS R I R R A
T K VR T i 8 H0R (R SR B T ST S A R TRV A — BT = DU A
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Fig.5 Time evolution of marine green development subsystem 2006—2017
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Fig.6 Spatial distribution of Marine Eco-environmental friendliness
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Fig.7 Spatial distribution of marine resources utilization
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Fig.8 Spatial distribution of green growth in marine economy
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Fig.9 The spatial distribution of the construction of marine cultural system
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Table 5 Influencing factor panel regression results

ARt [EVEEN ¢ T{H P AR hE HIEES TH P
Variable Regression coefficient T Value Variable Regression coefficient T Value

InMIS 1.902759 2.61 0.026 ** InLE 0.1861595 5.73 0.000 ***
InMO 0.0867146 1.87 0.091" InEMP 0.0308841 1.34 0.179
InRES 0.0299292 2.67 0.023 " InOL 0.0705073 3.19 0.001 ***
InMTE -0.314493 -0.66 0.525 InEA -0.0680256 -5.53 0.00 "
InGE 0.0126903 4.11 0.000 *** con 0.8674659 17.59 0.000

LI PEF= A 254 (MIS) | & 3 (MO) | IV W2 U5 R HT (RES) i FERHEL Q3T (MTE) | BUR ¥ (GE) | B34 5 /K (LE ) | #holk # A
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R B L B R SR RO B 1 Rt O A0 TF A R, K T AR
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W ERER | RS K P TY 1 80 MRS G 5 KT T 0,186, WP 1 R MD 28 O, 25 e
e R T PR 6 R 0, R K TP OB — A A3, P 4 TR AKT- FLER RS 0,07,
U TP IR KRR 5 € TS 00 L 47 1 26 A R 50 TR 965 5 SR R 0 7
i R RS Y B IR S FFHOK T S5 EAAT I T3 2 REAFL R T P50 (3 % I ) AR

(2) IRl 4 RV R X P 5 6 5 T M 00 T 1o 5356, ELAE T 59% LA 19 1 35
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