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Fig.1 PSIR model of marine economy and ecology
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Table 1 Index weight of marine economy and ecology
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Table 2 Marine economic and ecological evaluation of eleven coastal provinces and cities

20054F  20074F 20094F 20114F  20134F

20054F  20074F  20094F 20114F  20134F

Kt HERIKFE 0.06 0.06 0.06 0.11 0.10
ZHKFE 0.04 0.05 0.05 0.05 0.06
WEAR 050 0.45 0.57 0.63 0.62
bEB |4 RIS 0.08 0.11 0.14 0.15 0.15
ZPKFE - 0.09 0.09 0.11 0.13 0.13
AR 034 0.36 0.43 0.41 0.41
L7 HERKFE 034 0.35 0.39 0.42 0.44
ZPKFE 028 0.25 0.32 0.35 0.39
WA 031 0.33 0.44 0.39 0.39
ity HEBKFE 015 0.16 0.17 0.29 0.29
ZPKFE 015 0.08 0.06 0.08 0.09
AR 059 0.83 0.86 0.85 0.93
T AR 023 0.25 0.28 0.34 0.37
ZFKFE - 0.07 0.06 0.07 0.08 0.08
AR 036 0.42 0.51 0.40 0.44
WL HEBKFE 070 0.71 0.74 0.83 0.86
ZPKFE 030 0.32 0.39 0.29 0.29
WhEE 035 0.31 0.46 0.39 0.44

AR 042 0.41 0.41 0.44 0.45
LUK 028 0.24 0.32 0.42 0.29
WhiE 038 0.42 0.49 0.42 0.47

TR HEBKFE 043 0.48 0.52 0.61 0.64
ZVKFE 038 0.46 0.50 0.54 0.54
AR 039 0.40 0.42 0.44 0.47

IR AERKE 070 0.73 0.77 0.87 0.90
ZPKT 026 0.30 0.29 0.34 0.39
Wi 046 0.50 0.60 0.81 0.65

I ARUKE 0.6 0.18 0.20 0.20 0.20
ZPKFE - 0.05 0.05 0.05 0.05 0.05
WA 024 0.29 0.42 0.30 0.32

e EAUKE o1 0.10 0.11 0.11 0.12
ZVKFE 008 0.10 0.11 0.13 0.14
AR 035 0.47 0.47 0.43 0.44

g 2 R AR 1 3, L AR AR ) 2 R
A BV AR SO & T K 1
M F T X A SR BRI R BUT A, Ak
S5 11 57 SRR KRR R R 2 1B e, IR
MG 2T B s, J5 R R b & L
57 ) Z AR, X BRI A AR U TR,
s M 257 A A BRSO e () R 5 25
WG bR AR G- M S e A 28 0 M o RBE A
SRR P Bl KRR AN AE HLAE 0.2~0.6 [ [l
Wo WA EAE LT RO HET RIS
Y LT, BRI —— NSO R T KT
EFHIE G . BATETT LI E R K 24T 35
ZSEAE 2007 5 2007 RIS 1 a WA B, 5
7 ARV S ML v e B AR 28 5% R FE X I
22 FERPER
B 2 R EEARSEBOTEM 25 A A (4.5) 2R A5
AR SRR T I N AR 3G KSR R, FRKESEAR
BEOTM A RN AE RN A (1) R A
F B, Lhoktiitill, BRI TG R BV
B SHNGRAT A L (1 2) . KE
TR v 7 T e A R A A A, R ] 3 4
P BT AR RO AR R — P A ARl
A (=10,10) 5 A 8 B 8 HAx 25 AN as 0 i
Az BB K O IR Dy Fe s R R R

GIE] 3 FFEEAL BRI R (=5,5)

B2 ] K30, R ZH0h E R T R4
FIRR PR AR 27K 2 B0 A B SE A S 3 Wi )
AR R AR A IE i A A HI R A2
i, i A A R R R A ) B e R A R H A2
TR KR L TR AR ) L B O A A e
Fo Mo f iy s iUE LR F | R i A
ELEETI A A 0 A 1 0 L3 i, S TR 0 i
SO /-a ) G i | BE Ry e B2 LB S L S TR T
PE 8 U 2 RN 1) 22 B e R A, DR R T e A
B SR SN AR SO FAMOR AR
T HARUTE LA W34 RE AR YA % 4
Al DL i 2004~2013 4F LR IR 25 5 iR L
DA O, PRUER I 1 U8 TR PR 2 0 AR A
HARABRAREERLE L, TEUIE, B
THE A IR, D00 SO e I () S5, AR X
AN 220 MV AR S R RO UL R /N AR =R
A, ST R0 2 30 O v A 2 5 TV AR AR R AR R
BOARAL i AN ELAA R (0 A R e e ()
A W] A RAFAE 2 08 S WA B () VA 25 5
VRV AE ZS AR B0, T LAAR SCAS fm 8 40 Py 3
Az ZECE AT S B, TR R SRR T A
AR T] B N AR B 44T

Wi 9 v AL LT )P A R AR R



34 T ST B A P A TR AR S DA RS 347

B

a ¥ L4 T Ll S bltmmEAL X
[m] B I [m}
6 o ki 3+ AllR
4r 2 X
6 2 | 1t
L 1 1 1 1 0 1 1 1 1 N4 L 1 1 1 1 w 1 1 1 1 N/
_ _ _ _ [m] _ _ — X _ —
19 g o, dk o2, 2 4 6 8 f0 5 -4 -3 ix i T o2 3 4 s
X 0 4 X -2t
-6 XX -3L
% x N Sl N
=10 - -5L
st s£
. ER AR 4l x L7} d.F I E b 4l x IR
3l 0 WL 3k oy
2k ARRE o 2+ AYET
1|« - 1+ a
4\ 1 a 1 |2 Q (" 1o
RS ‘;xfﬁﬁ_ L P®y 3 4 s -5 -4 3Ad - KR, s s
A A,
-2 A A -2l
-3} o -3+
-4} -4}
X -5L

B2 i 1A A S S IR R I A R

Fig.2 Marine ecology and marine economic symbiotic coefficient of eleven coastal provinces and cities
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Marine Economic and Ecological Symbiosis form of Coastal Provinces
and Cities in China Based on Symbiosis Theory

Wang Song', Sun Caizhi®, Fan Fei'

(1. Institute for the Development of Central China, Wuhan University, Wuhan 430072, Hubei, China; 2. Center for Studies of Marine

Economy and Sustainable Development, Liaoning Normal University, Dalian 116029, Liaoning, China)

Abstract: With the rapid development of China’s marine economy, a large number of human and capital flocked
to the coastal area, which also resulted in the destruction of the marine ecological environment. Despite the re-
sponse measures have been taken, but still with little success. Therefore, it is of great practical significance
which could guide the economic and ecological construction of coastal areas in China to explore the internal
mechanism between the marine economic development and the marine ecological construction. The marine com-
posite system has both economic and ecological attributes, which can be regarded as a community(symbiosis en-
vironment) of two “populations” including marine economy and marine ecology(symbiotic unit), and the input
of human capital will change the flow of elements(symbiotic matrix) between marine economy and marine ecol-
ogy when it raises the density of one “population” which leading the symbiosis theory has its rationality in the
study of the interaction between marine economy and marine ecology. Compared to the grasp of marine econo-
my and ecological coordination degree on the whole, the calculation of symbiotic pattern can not only distin-
guish the development model of the marine composite system on the whole, but also can analyze the influence
of marine economy and ecology due to the development model of symbiosis, to clear the direction of future de-
velopment. In this article, the Pressure-State-Impact-Response(PSIR) model of marine composite has been es-
tablished to evaluate the level of marine ecology, marine economy, and marine environmental capacity. We find
that the ecological level and economic level of eleven provinces and cities in China’ s coastal area are mostly
steady and rising, and the environmental capacity remains basically stable from 2004 to 2013. On this basis, the
symbiosis model of marine ecology and marine economy is discussed based on the Logistic model, and the re-
sults show that Tianjin and Shanghai have been out of resource demand model, and there marine economic and
ecological symbiotic coefficient is less significant; In other nine provinces, Hebei, Jiangsu, Guangxi and Hain-
an are in reverse symbiosis patterns, Liaoning and Shandong, are in individual development patterns, while Zhe-
jiang and Guangdong, showing the ecological benefit of commensalism patterns, and Fujian is economic suffer
partial interest symbiosis pattern. Overall, China’ s marine ecology and marine economic development still re-
main in the restricted or isolated development stage, especially the situation which achieving the promotion of
marine economy by sacrificing marine ecological development is pervasive, and marine ecological construction
can not support the development of marine economy effectively. At last, this article puts forward some relevant
policy suggestions according to the marine economic and ecological symbiotic model, in order to provide theo-
retical basis for the future economic and ecological development in coastal provinces and cities.

Key words: symbiotic theory; logistic model; economic ecosystem; 11 coastal provinces and cities



