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Integrated assessment of ecological carrying capacity in coastal cities: a case
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Abstract; Coastal cities are key areas for human settlement and exploitation of marine resources. With human activities
extended to the sea, the coastal ecosystem has been affected to a certain extent. The comprehensive coastal ecological
carrying capacity ( CECC) reflects the integrated impacts of environmental, economic and social activities on coastal
ecosystems, which is very important for evaluating coastal ecosystem health and formulating environmental management
policies. We applied " pressure ( P) —state (S) —response(R) " conceptual model to construct a comprehensive assessment
index system for measuring ecological carrying capacity. Combing the Entropy value method with Delphi method for weighing
the indicators, together with space—state model, we calculated the comprehensive ecological carrying capacity (CECC) of
Lianyungang city from 2005 to 2014. Results showed that; (1) The comprehensive ecological carrying capacity in
Lianyungang city has been increasing with fluctuation, from 0.374-0.831, with an annual growth rate of 10.47%. (2) The

comprehensive ecological carrying capacity was overloaded from 2005 to 2007, in a state of equilibrium from 2008 to 2011,
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and below the limits after 2012. In addition, using the contribution ratio analysis of different factors, their contributions to
the comprehensive carrying capacity were also estimated; (1) The contribution of coastal environmental pressure was more
significant than population growth. (2) The coastal resource availability fell from 32.08% to 9.84%. (3) The coastal zone
economic development, social and technology support were on the rise as a whole. Through correlation analysis and factor
analysis, we found that the coastal environmental pressure, technological support and economic development were the key
factors restricting the comprehensive ecological carrying capacity. The assessment results can be used as a scientific basis for

formulation of long—term coastal sustainable development plans and environmental management policies.

Key Words: coastal zone; complex ecosystem; Lianyungang; comprehensive ecological carrying capacity;
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Table 1 Comprehensive evaluation index system of coastal ecological carrying capacity
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Fig.1 Spatial-State evaluation model
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Fig.3 Contribution of the secondary indicators at “pressure” level
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Coastal available resources
b2 e A
fEsciostt 1.000 0.867"
Social supporting conditions
B
Science and technology 1.000

supporting conditions

* % fE P<O.01(RUM)  AHRMERZ; + . 76 P<0.05ORU) A OC 1 B %
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x3 BEFHWER

Table 3 Factor analysis result

SSE FRIEAR DURRE FRTTHRE
Factor Characteristic root Contribution/ % Cumulative contribution/%

1 3.976 66.26 66.26

2 1.169 19.48 85.74

3 0.476 7.93 93.67

4 0.238 3.96 97.63

5 0.135 2.26 99.89

6 0.007 0.11 100.00

x4 EFHETERE

Table 4 Factor loading matrix

A Factor
1 2
771 55 /7 Coastal environmental pressure 0.636 0.687
TR N AL Coastal population -0.013 -0.966
771 43 & K Coastal economic development level 0.951 0.016
T3 A AT A FHYE B Coastal available resources 0.761 0.182
#14x T AEZ AT Social supporting conditions 0.844 0.369
B X4 Science and technology supporting conditions 0.980 0.082

3 Fit5EW

AT 7% BN S0 sh g Ry AL 38 R G R A FP 2, ST T R IR T 25 A AR AR
PO B EARTEFR 4 P (HEJ7) —SCIRZE) —R (W8 ) £33 WA A 5IR A8 25 M B RUAR S &, DL < W i Ry 2
ARVEANY AT, 3 1 STk BE ST A S A BT B PR3 BT ,  HH IR 3 2 AR SR 3R T B O R e PR R VAN
D5k, AR A SR T 25 G R AR IS SR TR RIS L

T, ARSGE A2 HEIMA R 45 A S SRR R E O IR PR T A A B IE, fRIEVT
WEE R HETPE SRl 0k, SRR SRR . (1) & s IR 45 5 A SR RN B BT LA,
(2)2005—2007 4FH= 2R 7 b T M O A, 2008—2011 4F 3L A b TP 0R 25 fiHT , 2012 4F J5 4k T 0] 28048
Ao (3)HEIR 2011 4F LIRS RS S R Tk 3 (2 H K R A E B g

FWR A SON P R R AR AT DTHREE 30T, 40T N TR DR R 255 7K 2 s i s B nT LIS L i R T
Tl A TR T RN 1 SRAE B S R I T, Vg el ] R R R R 3 B W e i 28 0 R KT dh & ST SR 1D
KR S SRR 2 TS R A AR AR T BT BRI R A5G M ST R o M, A5 H T
HWPRBE I ) BHE S SRR G U e SR K S i A9 255 7R3 T I SR B IR 2

MIFNEER L 1% s A AR DRI AR B U B9 Bp e sh— s ia 2 Al A oh 3R
HEVIEIRT , 7 = s 2P At o & R AU R TR AR 2206 By iy ) B3 R T sk e A SR 38 P
TR TRV oA AV R A S T PR A S R R DL BOR

(1) SR8 Ry RBE R T, 7 S Gt Z5 M i B PR B 20 iR 3L, it Ak 32 205 Y ol o 5838 05 e W HE
R B A o A Vb DX EE s RE R A 0 G YR IR SR TR RE , K ) R AR IR B AT AR IR ORI, DA
FREECE IR EE i, A SR i — 2 42T

(2) XU Ay v R G U DA K B S P RE NS G BRI 78 4332 FH W b DX R 3 1) b A7 ¥
PRIRAA , K1 Kk SR (PR 205 AL IR PR 20 A Ry | DATE 2 W6 A A O (R VTS5 VT I s 1 Bl Rt S e v Tl
K A FRIT ARG IR A 2 1 ORI 5 URAL TR SRR 9K ol A Jre s | 4 22 PR B S 13 A AR 4 7, B
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WF 2895 GDP B HCH , K ) R SRR G Anoll. , e X B G HT Jh  i F 22 B A JRE T 2K
(3) A PRERA: 2 SRR AP ARSI | IV 2 Bk — 20 5 36 T G 00l | kAl K ) 25 SR Al 50t e 8, Ay el ML 5
L VERESEE RIRAT ) B SR IR SR R R R A BORET
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