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Constructing an assessment indices system to analyze integrated regional carrying

capacity in the coastal zones: a case in Nantong
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Abstract: As an indispensable homestead of human activity, the ecosystem witnesses a large number of human activities.
Undoubtedly, the development of socio-economic consumes a variety of natural resources, which places tremendous pressure
on the ecosystem.Nevertheless, socio-economic development is the foundation to the human society. Especially, only when
the ecosystem is under-loading state, the human economic activities will development sustainably.The coastal zone is not
only an important area of Chinese economic in the future, but also a complex compound ecosystem of natural, social and
economic.The complexity requires us to realize the coastal ecosystem by using compound ecosystem theory.The Integrated
Carrying Capacity (ICC) refers to a comprehensive capacity, in a given period and space resources, to support the regional
long-term sustainable development. Therefore the assessment of coastal ICC is essentially important for the coordinated and
sustainable development from both economic and ecological aspects.

Through the conceptual model of the “driving force-pressure-state-response-control” ( D-PSR-C) and the data
accessibility, this paper constructs an assessment indices system and an standard of ICC through a case study of Nantong
coastal area, Jiangsu province, China.Based on the analysis of the data collected in this region in 2005, 2008 and 2009,

the result shows that; (1) the ICC of land, beach, marine, and regional of its five counties are not exceeded, but some are
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fully loaded. In 2008 the highest one is Qidong regional ICC, which is 2.679 and under-loading. The lowest one is Haian
marine ICC, which is 0.171 and over-loading; (2) from 2005 to 2009, the ICC of beach, marine and regional are on an
upward trend, in which the marine and regional ICC of Haimen is increased by 124.61% and 142.98%.0ne the other hand,
the land is on downward; for example, Rudong is decreased by 22.42%; (3) based on the contribution rate analysis of
secondary indicator carrying capacity, the key factors of affecting ICC are the rate of the pollutants and energy consumption,
the level of regional economic development, and the environmental pressure.

In this paper, the indices system consists of three layers: first-class indicator, second-class indicator, and third-class
indicator.The third can also be adjusted by the data availability.In the meantime, the study area of coastal zone is divided
into land, shoal, marine, and regional. The assessment model of coastal ICC can be proposed a new research method to
assess the coastal carrying capacity. With the regional development stage coefficient theory, the standard of ICC ideal value
is adjusted.That can improve the faultiness of traditional method. Moreover by using the contribution ratio analysis of second-
class indicator, the key indicator of can be found to support the regional socio-economic development planning. The

assessment of ICC will be a fundamental basis for long-term economic sustainable development.

Key Words: integrated carrying capacity ; D-PSR-C ; Indices system;space-state method ;development stage coefficient
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Table 1 Basic parameters of Nantong coastal county ( city)

H.(T7) County/ City

% 7R AR gl 3]
Fili k& A Area of Land/km? 1108 1733 1208 1166 939
MEVR TR A Area of shoal/km? 21.67 97.72 47.39 18.87 18.87
TSI Y Area of marine/km? 24.78 1580.73 2169.03 341.73 369.49
LK Line of coastal/km 8 106 203 16.2 12.5
il 5 PR Fishery resource/ (10%t) 2.78 24.94 32.41 5.46 7.84
A GDP Per.capital GDP/(10*75/ A) 2.82 2.49 2.93 3.47 3.75
2235 7={H Marine economic output/( 1087%) 3.55 23.53 40.54 9.65 11.64
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Table 2 Assessment indices system of integrated carrying capacity (ICC) of coastal zones
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SR AS 2 18] i 1 T SA KRR bR A R | slidie /M BT E A R BOIRAS . JE T IR X (8] B9 AR AR, b T R 1
fE BV BT R SR TR T A SCRURE B AR bR B T S A FADIRAS | DL A BT IR ZS 28 7R 3 1 A0 S 3B A b AR
i, HEAKXWT.

n

’ 1 N =
RCC =;; Yo’ (9)

K, RCC REFETRETTHAE ; m R n 435 FR VR0 XU B ECS =S BEG &, JITEN R AR o, NERTRAE ,
1.53 HWIER¥

e P A TR Z R AT A 23 IR AR B LR e 2R, L, LIS AR A AR A 1Y
PRABEDRE Tk i 2R X IRZE G 7R BRI ARt fa %, T RE A% M 0 BT PP DX 3 09 S Bt 00, BRARME 7 AT — 28 AR OE

I = k x DSC x RCC’ (10)

Ko, AP ; RCC' AR I BIARME ; DSC A XU B BEREG E NHIERE, HIEREAESRGEME
R RIS ASHE 85 B PP R 25 AH DG JE IR , B TR R Bk L 1.2,

DX 3o e J B 3 2R MO A i — A X A 2 200 N B0 S SR MR A 28, T BB DX sl 2 % R R Y IX sk e
M BE R B 5

DSC = % (11)
(1 +e%5))

A, DSC 48 X BUR R BERE; En T4 DX U 2R 240,
1.5.4  HEhrdi

FRAEARAS 28 (VR AL G5B AR PIRAS 4 3 b BT 38 iR ak % 8B R A B R M2k, DO 8RS
B MERPIRAS B IEANRHR LR G R ) PR 5 PR AR 5 . BRL, BRARME AP A5 22 AR 4R B R e — e E N, A28
TEB0, A AR S BTG Yk BIMST A, 27 A R M EAR I R

M RCC > T, A%k,

M [ -7 < RCC <[ +rif Wik,

M RCC < I #R%,

Hor, RCC FIREEG KRBT 5 1 FoREi G R B ; r FORBAEAY A2, Sl PR DCIRBIE PPAG 45 R0 7R e
FRMIE& R 2522 r BLO.1,
1.55 TiEkE

LEAREIIITAGHE R At R BER N RS SFE E N, TR S R AT RN S AT R R T AER RGBS,
{URFELE BRI R, o R W S B R BB B W8 N 1, A SCHIA SIS, FIFH — 435
PR ) 5 LR G AR BT o> R R R SRR AR B R DT A . R A8 bn i STRR AR, B8 bn b 25 G R 480 A e HEVE T 5 )
ZINR, THRARNT

= RCC

x 100% (12)

Tk

)
R, = Y RCC, (13)
j=1

P, FOR TRIRIRTTIRR ; R, N AR RRR I RN s kA T GHRAR B ARG RCCNEREIREZTT i p 9 " HAERR R, =G5
PREGAEL; RCC; ER j A = RARPRIIR BT R
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2 HERG5HH

ARSCE Sl T L () W A DX I PR BAOCHEA T A, 70 2% B4 (T £ 7R A8 R B0 5 LU, 1) P 3 S i J e 2
MR 2R AR VPG TR PR IR R TP IR EL (7)) B D R T ) 25 5 /R BR3P A 23 BT S TR 2R 28 R GE 28 G /R 81 BPIRBL
IR MR S RS R IR o [RES A SCLL 2008 ARAE S PPAG SERIAR  JF ' — 98 bk sk o ir, 34k
LSt pie - PP NANINPS it S

I I FEE T 2006 4F 2009 4F 1 2010 AEGETHAFESE A 7 S8 B AR AR R AT 0T, S Sl R A S R A
W SR B A SCHO AL AR AR BNE . 2 3 Rl T 217 2008 4F XIREE 5 7K 28 ) PG Fis A AR (EL AR R,

£3 BETEBEFREBEARENTEERERERNE

Table 3 Assessment index system ideal value and weight of Nantong coastal zones ICC

— AR € 7 =R iy AR (E E
First-class indicator Second-class indicator Third-class indicator Unit Ideal value Weight
R R ) V5 L) e BEAE Tl K ik i 10%t 0.184 0.039
[ A% 2 v HE T 104t 0.178 0.040

Ji It GDP figk L ARAERE T 0.287 0.039

Vi R TR S L) FH i VAR B B 1 A km? 0.702 0.037
T3 A ] R B IR AL 7S ) R AL 2 1 T AR km? 0.108 0.034
RS km 0.083 0.033

PN oF S iRy A km?/ A\ 0.083 0.040

AL A R K G| gC/m? 0.110 0.040

WA= ) gC/m? 0.145 0.034

Ol BER 10t 0.176 0.036

REEINTA TN RE RN T 0 PR 5 ok W E R 0.426 0.034
5320 NBE-S 3} 3 UNEE:)i S L NEE ] Ti N/ km? 0.108 0.040
R 20 KR K X BRZ U R K- A GDP )i IN 0.363 0.040
B IR AREL 0.461 0.040

HESE 2 TR feoe 0.213 0.037

GDP 414 % 0.184 0.040

MRS s T3 0.852 0.040

R A AT BRFHESRS AP IR S5 (B fee 0.251 0.040
k5518 AR RN E f¢.7t 0.760 0.040

PA T IR S5 fE e 0.778 0.040

PHE P44 BHLBIHTRE R Bl A K A 0.159 0.040
BHFSIFRHRA Jioe 0.140 0.039

Fhgs ST SR TRk BE LIS N Ji%ot 0.096 0.039
FEAl i e PR B IR Jige 0.363 0.040

EPNTYR A K/ EHA 0.294 0.040

NEISTEN:Eh km 0.233 0.040

FI PTG | 43 51 %o o 8 77 90 Pkt O TV AN XS S AR B AT ITAR (3R 4) o RIS, ) FH RS B T T S 70 1
TR ISR B R 38 B, 85 5 45 5 R 1 e bl | S FT e 3l 1T 285 AR 3 1 BRAS , R GIS 430 1 T 388 i V6 e 7 i
BMETR RN X IRER G R E PP L R (R 3)

WRYELE G R PR R B T e L (7)) SR TR AR - 5 (Th) ik, B8, EAR M X
MR IX N 25 A R B AR T ARIRAS | B SRER A R 3 ) X S 2k ol 2k
2.1 FhiEEAIRE N

WA 4, B TV LB () BRI A 7R 8 A/ NF AR B T RS A0 IR B TR T B (Th) A ]
SEATRE AR TS, 75 HN 2005 4 2 2009 4EH 1.325 T 1.028, T 22.4%,

MRAEAZ 12, 715 B W 1T AT 2008 4R flier G 7k 8 ) A8 PR stk R (£ 5) . WG TR (T17) 2008 47 fli k&5 A 7k 3
AR RS Y L RERE | ST R KA SR R K ST ) TR R AR AR T 15% ; B s A A5 B AA NI SUBR BB ) 9 BT
BRRBAR , RN 3.1%
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x4 HENERHEARBNTLER
Table 4 Assessment output of Nantong coastal ICC

B () County/ City 4 Year Fifidsk Land WL Shoal 7 Marine [X 18 Regional
3% 2005 0.968 0.471 0.287 0.989
2008 0.949 0.511 0.171 0.804
2009 0.95 0.453 0.285 0.832
PR 2005 1.325 1.495 1.476 1.141
2008 1.027 1.402 1.28 1.062
2009 1.028 1.448 1.122 1.107
AR 2005 1.134 1.241 1.991 1.349
2008 0.991 1.384 1.876 1.511
2009 0.991 1.383 1.642 2.679
3 N 2005 1.038 0.547 0.594 0.842
2008 0.928 0.666 0.755 0.849
2009 0.926 0.599 1.181 1.093
1] 2005 1.068 0.68 0.451 0.826
2008 0.946 0.661 0.665 1.081
2009 0.947 0.845 1.013 2.007

x5 WEMEREE 2008 FEHGEARB N RIS REE
Table 5 Secondary indicators’ contribution rate of land ICC in 2008

. &4 7

Second-class Indicator 13 s A BA 1
15 Y4 K HERE Pollution and energy consumption/% 20.3 18.8 31.2 28.2 26.2
TR FHZS [ PEUE Available space resource/% 8.9 16.0 9.9 10.4 9.0
Rtk 25 %7 Land ecological asset/% 4.6 7.7 5.2 5.3 4.2
AN EFT Population pressure/% 7.8 11.7 7.4 6.9 6.7
220 % EIKF- Regional economic development level/ % 17.6 17.6 17.9 20.2 20.2
Fafi& it K Infrastructure level/% 14.4 14.5 15.5 17.8 19.2
BHEBIHTAE /1 Science and technology innovation ability/ % 16.6 9.5 7.8 8.1 10.8
HNEBTIMREE J1 External contribution ability/ % 9.8 4.2 5.2 3.1 3.5

2.2 MEREEAIKEN

WA 4B T OB (7)) WERZE B /R B N AEFE M XE 22 5 IR EL AR AR T — ELORA T 2 g2 B 5a ) X R T T Tl
BB BLRES  JB AR TT GBI XA TR ZEA R 128 LT, LR AR T iR, 2005 4F 2 2009 4R/ 1.241 B FF2 1.383, 4k
T 11.4%  HER T R AR R R 221

RAEAZ, TSR TR 2008 FERERLZE G RE ) IR PR sTRRR (£ 6) o WHIEFLE (T17) 2008 FMERLE A RE I —
RAG bR P EREE R S FIZ 5K B TRk R i, BERTTHR R IA 35% LA L 5 A= W W U5 R 4 A A5 W07 B SRR A, A M 3. 3% ;
23 (R BEUR eV 2 A B = N 55 30 7 1 SRR AP AR M X [R) 25 53, LUB AR T B i, BAGA 52%
23 IHGAERE

WA 4, P TV LB (T ) VB PRLR G R B ) ZEAR L T o] RS AU %2 B0 Tl 8, 31X 5 P 1w FR 22 75 6 A 2005
A2 2009 4F L BTSSR IR IR BB AR TIIB VR LR A AR B F W67 T I, 138 JH X [T T VR PR 2 A R
WAIZW LT, 550 BT 98.7% 1 79.6%

HRAEAZ, T E TG 2008 ARIRLR A 7RE) AR PRTTIRR (R 7) o WG HLEL (T17) 2008 LR A RE )
DA HR TP A BRI T AR 1) TR i, BT IR R IR 50% L b VR A A T B ST R BAR, S ARME R 1.5% ;
243 [ 5 RV P A 25T () DT R R A A X ) 25 53 R BRUR AR AT I A i, SRR 5 46%
2.4 XIEEARE N

AR 4, G078 B R R TR T X 2R A R 3R AL 0T BORAS | g e BORE M X AR Tk, A 2005 4F Z 2009 4R,
JRZRTH BN X AN AL T BT, 400 B 98.5% \29.8% Fil 142.9% 1T bR MR LA AR B Pk S, B
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Fig.3 Thematic maps of Nantong coastal zones ICC
(1)2005 4F X IHEZE G ARG TR 5 (2) 2008 4F X IRER G AR ) WAL T8 (3) 2009 4F IXIRER G R )PPl & B8R 5 (4)2005 4 ffi b
LEATRIE STV LR 5 (5) 2008 ARl EE AR PR L EUR 5 (6) 2009 4FFiEr A R A8 PEAEE IR ; (7) 2005 MR LEA R 3 T PEAS
TR 5 (8)2008 AEREURER G A ) VAL £ 5 (9) 2009 4EMERZR-G AR AR ) VAL % R (10) 2005 45 145G A 8 ) PRAL % L (11)
2008 AFEIMFPELEA IR ITITAG LA 5 (12)2009 AR BELE A R T ITAS & &

M BT

ARG 2~ 312, 153 Bl 7 2008 4F XIRER G 7R 8] “RAE bR STHR AR (3 8) o Wi ife L EL (1) 2008 4F X IR ZR G R E T
TGARRR PTG Y S BEAE TSR S T R DR 5 R R AR A TR A A R R e R N I FEE A IR SR RE ) #) ST
FHAR TARAE R 1.1% 5 W BRIFIE T 8 F) DX BV 22 S8, IR AR 83K 57.7% , ¥ %2 BAUR 0.8%
3 a5t

X L A3 HT 2005 ,2008 T 2009 4 LR G ARE VAR EE R | XCBRER B 7R H ) BAAD TR BRIV (9 25 R 3
T — RS (A RRREE SR BT RS JF T, RIS R AR T AR S 28 AR a8 RS B R e L
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MEVRERG R 3 HAS RE AT A EDR B DA — o SR I L S N X 2R B R B BN o Ak Tl 3RS A T
o vk g, FUTPEAGEE R, DXIRER G R B B ME DR AR 255 R B B3 T3 0, i sk 2 & R 10 H i s e
VR FER PR 238 AR D B AR O ke 2 AR

®6 FEMBET 2008 EMRGE RN Rt E
Table 6 Secondary indicators’ contribution rate of shoal ICC in 2008

T 7

Second-class Indicator % A JR i ]
55 7 Environment pressure/ % 31.3 16.1 16.9 38.9 14.6
23 [AI%EJR Space resource/ % 6.1 28.0 30.8 7.0 9.9
HEWIBRIE Biological resource/ % 6.8 13.3 7.9 18.9 20.0
2235 7K Economic development level/% 32.3 20.2 22.5 19.8 20.6
WER 2 25757 Shoal ecological asset/% 4.6 18.1 10.9 3.3 6.2
358171 Labor force/% 18.9 4.4 11.1 12.2 28.8

®7 FEMBEWT 2008 FiBFEEARE N _RISHEEKE

Table 7 Secondary indicators’ contribution rate of marine ICC in 2008

e
ST ik s i A s 51
23 [ Y6 Marine space resource/ % 1.5 24.9 23.4 5.1 8.1
TP P8R Marine biological resource/% 41.9 34.1 31.6 23.6 48.2
ARV Marine ecological asset/% 1.5 24.9 23.4 5.1 8.1
MR PAEE BT i Marine environmental quality/ % 55.1 16.0 21.7 66.1 35.6

®8 FBEWMEET 2008 FXFLZEARE N RISt TEHE

Table 8 Second-class indicator’s contribution ratio of regional ICC in 2008

;ff:f—?l—\dbb Indicator iy % LS S i ]
15541 B BEFE pollution and energy consumption/% 16.1 10.4 7.4 15.4 7.9
FER A HBREE coastal line utilization intensity/% 3.0 3.9 2.0 2.0 1.1
AR FHZE [ %R available space resource/% 3.9 12.9 6.8 4.3 2.3
AR A9 IR available biology resource/% 4.4 13.5 6.3 4.9 2.7
WFIRIAHE U ocean environmental quality/% 0.8 7.1 57.7 31.1 62.5
N5 population density/ % 6.2 6.5 1.8 3.7 2.0
X 358 22 9% % 7K F- regional economic development level/ % 22.5 17.5 7.7 14.2 7.5
MR A BRGNS A coastal ecosystem service value/ % 10.9 12.8 3.7 8.7 3.8
B AIHTBE 1 science and technology innovation ability/ % 13.2 5.2 1.8 4.4 3.3
ANEBTIRRBE J1 external contribution ability/% 7.7 2.3 1.2 1.7 1.1
el B PR B infrastructure and protection/ % 11.4 8.0 3.7 9.7 5.8

FIF A8 hr AR STl R AT S5 A 4 B () th B kR BUIR V5 Yo ) K BERE I A BT i AR IR R AE S RS
IR 55 M (ELRE M25 5 AR 3 RN OGN 7, 7645 B () RSRAE S AT R R A i B8 b, B2 10 5 Bl R 05 05 e i i 4 i —
ISR AEZS R G AR BHRE MR FIRCR , SEE XM S S T RS R R

MG IRV X & R (2000—2020 4F) ) (Rl i« + A B R Bt & & R BRI ¢ pa iy « -+ 3 Wil
WA B B ST AR T RA0TY | e 30 T R BB M A e P P2 AR TR W 0 Vvl R U | Wk A5 B IR B T R R A, v B 3 M A R
PEATRRE | AR RIE G0 55  HEVE TR A AT R TR
4 g

LT R LR G R B M E M S AT R R R A E SN, RS L L %, ST D-PSR-C AR
FES TR A R IR S5 G AR — B IS, O TR S KRG RIS, HTEA VIR BN IR T ok 4
R GRS EAT A . HA AW R AES RGN R, A\t &5 iE sl A6 W Bedk Lk 4T . D-PSR-C &R,
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SEGEBURE) IREURE) A BORE) A5ORE A CoRBI AL S OGS R RO T A S R RS T RGUKE Y
ZiAy IR R A 2 R R P SR AR RIS O 1

S, AU D-PSR-C SR AR RIS, 7 I FE Al 25 B R B PFAAE AR IR 2R (— SR A a8 ) 4 Hh 3R [ g 2
Wi HETR TR RN DCREE SR B BITAE S8 =GR bR ) o RIE, FAPIRES 25 032, LLE (1) ORTAG BT, 70 ) T JR8 il
MeV T M IXIRER GR BT ITTE , it Rl 25 5 R WE T R A B 7 1)

SFEUR A SR P DX 0 e B B 2R MO, X 2 AR ) A B AR ELUEA T B 0, DRAUETPAS 25 SR BAT Bl PR AT b | it — 2058 3

LRB R IIIVGIT 1% o TRIIE R AR AR B ST AT, SR 20258 G R EOT B9 SR BE DR 1, O IX okt 25 28 5% A g phe S 43
¥,

RS, AR I TR TS X, TR £ 7R VA ) LR, X SZ R BRI 2R PP Ok A E AR AT 1 B iE S
it o L AT PG AR IR bR R B SRR S B TUEL (7)) B9ZR BRI PR DRSS iR DY 7, 4 Hh ol T R+
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