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Fig.1 Geographical location of study area
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Table 1 Land carrying capacity evaluation index system in coastal area of the Yangtze River Delta
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Note: (DThe administrative levels of the coastal areas are divided into four levels: municipalities, sub-provincial cities, general provincial capital cities, and
prefecture-level cities, with values of 10, 5, 3, and 1 are assigned respectively; @The scale levels of the coastal areas are divided into super cities, mega cities, large
cities, medium cities and small cities according to the permanent population of the urban area, with values of 5, 3, 1, 1 and 1 are assigned respectively. And which think

that there is no difference in policy tilt between large cities and below.
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Fig.2 Evaluation factors, supporting and pressuring index of land carrying capacity in coastal area of the Yangtze River Delta
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Table 2 Evaluation factors of land carrying capacity in coastal area of the Yangtze River Delta from 2000 to 2018
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YT Land resources basic ~ Construction investment ﬁlﬂilﬁi‘iiﬁ)‘l Land use disturbance Socioeconomic Coastal disaster damage
City support support Policy control support pressure development pressure pressure

2000 2010 2018 2000 2010 2018 2000 2010 2018 2000 2010 2018 2000 2010 2018 2000 2010 2018

s 0.04 004 0.03 0.04 006 0.07 0 0 0 0.06  0.06 0.06 0.05 007 0.06 050 011 0.05

h 0.04 005 0.05 0.06 0.14 0.17 0.02 0.02 002 0.04 0.03 0.04 0.06 005 0.07 0.09 0.07 0.03
Eapiii} 0.02 002 0.02 0.05 0.08 0.08 0.02 0.02 002 001 0.01 0.02 0.10 0.12 0.1 0.13 0.07 0.00
ki 0.17 0.18 0.16 056 056 057 023 023 023 004 0.05 0.05 052 060 058 0.10 001 0.12
M 0.02 0.04 001 0.I1 0.18 0.11 0 0 0 0.05  0.06 0.02 0.05 0.06 004 007 009 0.14
B 0.06 009 008 0.12 020 021 0.10 0.10 0.10 0.05 0.04 0.05 0.16 0.18 015 007 0.09 0.17
N 0.03 003 0.03 0.07 012 0.10 0.00 0.00 002 005 0.05 0.05 0.07 0.06 0.04 007 009 0.14
T 0.04 006 0.04 0.5 018 024 0.02 002 0.02 005 0.06 0.06 030 025 022 011 009 024
Frili 0.02 002 0.01 0.09 011 0.12 0 0 0 0.04  0.04 0.04 0.04 006 0.07 0.1 009 0.17
&M 0.02 005 0.03 0.09 0.11 0.09 0.02 0.02 002 0.04 0.04 0.05 006 0.09 0.07 020 0.14 0.17
i 0.03 003 0.03 012 012 013 0.02 0.02 002 0.04 0.04 0.05 0.10 009 0.11 0.5 021 0.14

K= 1 AU IX ST ) il s P 45 2R LR
3: 1) fECHEATTE, BHEL BN T B S8 K
S AT, BRI 2IARZES, H,

ERW. . X%, TRONEMN 2R ETHEY;

@ BUHR G N 2 e s X B ES, RS
FN AR R N, 2 EiE T, BT
WO it P 70 A2 B B 2 iy T A T, BRIk T AR 1k
RS, Hi, B, B RS ) 2R
B, HRImm 2SR ) LR I saE s . 4%
HARE, K=MA 11 MREX R, A RGN ESE
By B SCHE DI R TR T3, ERIORN 58 24350 53 - (1) 4%
TR TR 1258, HRWTHTE S S0 B T3 /N T
s, &S24, 78 2000 45, 2010 41 2018 4
B R TE 33 MR XFEA A, AUF 9 NHIX 1) -t K 2
JFEBERT 1, BURRFCIX Bk 1 S - R R Z I N
27 3% B AR, K=EALMEERASGK LT RER
RRE .

F&3 20002018 FR=AiGEH X LN 5HENELH
Table 3 Land supporting and pressuring index in coastal area of
the Yangtze River Delta from 2000 to 2018

TR G LA ST HNFRREE A TS )

31li  Comprehensive support from land ~ Comprehensive pressure from

City ecosystem external environment
2000 4 2010 4E 2018 4E 2000 4 2010 4 2018 4E
HEn 0.08 0.10 0.10 0.60 0.23 0.17
N 0.12 0.22 0.24 0.19 0.15 0.14
2Bl 0.10 0.13 0.12 0.24 0.20 0.13
i 0.95 0.96 0.95 0.66 0.65 0.75
SN 0.13 0.22 0.12 0.18 0.21 021
B 0.28 0.40 0.39 0.28 031 0.38
AN 0.09 0.15 0.16 0.19 0.20 0.24
Tk 021 0.25 0.31 0.47 0.40 0.52
Sl 0.11 0.13 0.13 0.19 0.19 0.29
HM 0.13 0.18 0.15 0.29 0.27 0.30
N 0.17 0.17 0.18 0.29 0.34 0.30
3.1.2 XA 5HEN TR T

K>3 St SN 45 R 8 AreGIS10.5 Bt 5
AT EX RIGHEAT 2 (B B, TR O B AR = A1 il
X S SitE S ma A (B 3) . 1) S0
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Fig.3 Spatial-temporal distribution of land supporting and pressuring in coastal area of the Yangtze River Delta
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3.2 K=AABHRIHIE-HRERESHAXESR
FFE
3.2.1 X AE-eEAS SR A TAAFIE

FET AR (6) (7)) MEHKK = M X 1
Mo P R ARG PR A L 4.

R4 KEABBWXIME-RERSERMAERFEL
Table 4 Temporal variation of land coupling degree and
coordination degree in coastal area of the Yangtze River Delta

it j:ﬂﬁ%%%fg j:ﬂﬁwiﬁ i3
City Land coupling degree Land coordination degree
2000 4 2010 4E 2018 4 2000 4 2010 4F 2018 4E
U 0.64 0.91 0.97 0.47 0.39 0.37
Eha 0.98 0.99 0.96 0.39 0.43 0.43
R 0.90 0.97 1.00 0.39 0.40 0.35
g 0.98 0.98 0.99 0.89 0.89 0.92
Mt 0.99 1.00 0.97 0.39 0.46 0.40
UM 1.00 0.99 1.00 0.53 0.59 0.62
4N 0.94 0.99 0.98 0.36 0.42 0.44
Tk 0.92 0.98 0.96 0.56 0.56 0.63
il 0.96 0.98 0.93 0.38 0.39 0.44
G M 0.92 0.98 0.94 0.44 0.47 0.46
WM 0.96 0.94 0.97 0.47 0.49 0.49

A EETTIH, R 2000 FEE ST G ERIN 0.64
PAAR, HARWMATHANT 0.90~1.00 Z (8], &3k iia2E1k
Bk, HAFMIERENESE. SHRIMEE C K
RO, SRR S AT 0.90~1.00 Z [AIH#Y
W DR S O 97%, JLIAE T O AR S, RILN
SR T3 AN A T3 P A G IR R AR & 0% A HLZ N 174

FPRA A R, S#EERRIEERRE,
HI AT R A, b iR m
WEACTEAN, HBMEIE 0.90, AT P 3 kR
£ 0.30~0.60 JEFEZ P, HEARF A &30 11 8] Hh 26254k
WRPERER, L& Ay TR iR M R B N B
3.2.2 XA EAROWREE S IR ALK

DR = A % T U 1 X1 b S 1 -7 R A A R A R A
LERAEF AR A, 2SR 22 AR EAN R, St A
PN W B 4 BRI AreGIS10.5 B4 5 e B AT X K]
BT A Bz, TE RO B4R K = A Wi R X b S 4% -
it B PR E S R A (B 4) . SESHEE D Ik
RUGNIX, AWFFUSE R E B P A SR A
FHEEPM AR R AL 4 BR2RAY, S RIBRICCA Dy Do
D3y Dyo o, K = AR X SR AR 46 2 A - 3 A
B, EAE D E RORRE F TS, B 0.480 $2TF
£/ 0.504. FIAEBER R R, RETHELRETEE
AL Dy, BUPNAT =9 50 53 B AP 2R D, 15748 Sy o
AR D, G IMFRMN LA TR AR D,, mEilLf
LA F R ERFM D, Eni. B, #ZX%. FX%. F
W% i T Dy-Dy-Dy+ D1-Dy-Dy+ D1-Dy-Dy~ D;-Dy-D;+
Dy-D\-D, [f] 4 P, WA FrZER L&, LHA L
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B4 K=ALEHERR L IFEENREE A

Fig.4 Spatial-temporal distribution of land coordination degree in coastal area of the Yangtze River Delta
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A5 K=ZALERR X HAE ST
Fig.5 Temporal variation of land carrying capacity in coastal area
of the Yangtze River Delta

B354 R I B4 BT AreGIS10.5 #pk
HRETBX R TS R, SRAR (8) dixt Ak
FRER G FE S AR ER 1 X S, TR ROt B AE K = A
Wi X A B A (B 6) o 1) IFTagERE |,
2000 FAHRE ) XA EEREEX . BARIEX .
AR X AR S E X 4 FOIRE, 2 BIF8CA By By
B3~ By, 1M 2010 45 2018 4V By« By By 3 FiRES .
2) WYL, ERBMTHHEEN B REEEN
By RAE, ABIIKVAE—CREE FaBifas b 27, (24
R HECRE; BEABUNE 3 MEMIEE SR 4T
By~ By RA; ERIRE KT BT, CIRBE AR
&, HEMETFRER B2 RS Ml 4%, b, &
I IRIMIEZAET ByIRZS . 3) LZa i, K=MK
SR EELZ ) T By-Bs-By By-By-By B3-By-Bs I = Fpii
AR, HAEE BRI S “mIb@BE P HER” .
LW BB LRHTE “ILEE AR EER
IR SR RFAIE -
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Fig.6 Spatial-temporal distribution of land carrying capacity in coastal area of the Yangtze River Delta
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Measurement and coupling analysis of land carrying capacity of coastal
areas in the Yangtze River Delta

Wang Manman', Zhang Hongyan®*, Zhang Youguang®, Lin Mingsen®, Gong Peng?
(1. National Satellite Ocean Application Service, Beijing 100081, China; 2. Department of Earth System Science, Tsinghua University,
Beijing 100084, China; 3. School of Economics, Beijing Technology and Business University, Beijing 100048, China)

Abstract: Understanding the difference in land carrying capacity and its evolution incoastal areas in the Yangtze River Delta
is important for optimally allocatingits land resources and sustaining its social and economic development. This paper presents
an evaluation index system for calculating the land carrying capacity of these areasusing the support- pressure concept. We
analyzed the spatiotemporal change in land carrying capacity of 11 coastal areas in the delta in 2000, 2010 and 2018, using a
combination of the entropy model, the coupling coordination-degree model and the land capacity carry model. The data used in
the models were obtained from remote sensing image interpretation and the national socioeconomic statistics database. The
evaluation index system could be used to complement the existing evaluation research results, especially in the context of the
development model of the Yangtze River Delta urban agglomeration. It could further improve our understanding of the
evolutionary change in land carrying capacity in the coastal areas. Our results indicated that: 1) The coastal areas were
overloaded in all three years, with the stress imposed to the lands more than what the lands could support. The supporting force
index had been wavily increased while the pressure index had been in decline over the three years. In terms of support
evaluation factors, the “construction investment support” was significantly higher than the “land resources basic support” and
“policy control support”. In terms of evaluation factors for pressure, the mean measurement values were ranked in “land use
disturbance pressure” < “coastal disaster damage pressure” <“socioeconomic development pressure”. 2) Amongthe total 33
coastal areas sampled in each of the three years, nineareas had a land carrying capacity index >1, indicating that the surplus
status of the coastal areas accounted for 27.3%. The support and pressure levels remained unchanged for Shanghai and
Hangzhou, but for other areas they showed continuous rise, decline, or alternate rise and fall. 3) Areas with coupling degree
between 0.9 and 1.0 accounted for 97% of the total areas, all incoordinated coupling period. The land support-pressure
coordination degree had four types: moderately imbalanced, basically coordinated, moderately coordinatedand highly
coordinated. Spatially, most coordination types in Jiangsu were moderately imbalanced, and Zhejiang were dominated by
basically coordinated with a spatial pattern of “low in north and high in south”. The coastal areashad formed a spatial pattern
that converged toward Shanghai in all directions. 4) The land carrying capacity of all coastal areas in the Yangtze River Delta
was overloaded, but the degree of the overload appeared to have been weakening. The studied areas in each of the three years
were in a state with overload and surplus coexisting. The capacity showed a spatial pattern of “overload in south-north and
surplus in center” in Jiangsu province, “global surplus” in Shanghai, and “surplus in north and overload in south” in Zhejiang
province. The spatial variation of land carrying capacity in the coastal areas in the Yangtze River Delta showed that the
capacity in 2000 could be divided into four states: high surplus, low surplus, low overload and high overload, while in 2010
and 2018 there were only three states.
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