112 | WHAR

BT SR I05 M b R b iy 8 K0 5 Rl e O5
EWF R —ULL B i

A Method Study of the Demarcation of Urban Growth Boundary Based on the
Trend Simulation and Land Suitability Assessment: A Case Study of Jiangyin
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Abstract From 1981 to 2019, the urban built-up area increased by nearly nine times, and the urbanization increased from 20.16% to
60.60% in China. The rapid development of urban brought great benefits to economic development and urban construction.
Meanwhile, it also brought some problems, such as disorderly urban expansion, extensive use of land, and conflicts between
various types of planning. Therefore, our cities need boundaries to lead the development to the ‘appropriate’ areas. We provide
the method containing 'protecting the bottom line, calculating the scale, clearing direction of development, verifying the
boundaries, and taking the measures' to demarcate the urban growth boundary. Taking Jiangyin as an example, we build the
model of the urban spatial trend simulation and the land suitability evaluation, calculate the scale of each town, and demarcate
the urban growth boundary of Jiangyin with rigidity and elasticity.
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Tab.1 The quantitative demarcation method of growth boundary
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Tab.2 The list of gravity index system for urban growth
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Tab.5 List of urban growth resistance index system
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Tab.3 The list of endogenous driving index system for urban growth
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Tab.4 Growth potential of towns in Jiangyin
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Tab.6 The list of land suitability evaluation factors
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Tab.7 The data table of cells
o e AIIGDP i GDP/ AOZE/ o . ys P N« L1111 2=/

1A-Ta 1255% h 12.3 12 472.4 1017.8 8—25 50—100 J ¥ R X J <400
1A-2a 1255% h 12.3 12 472.4 1017.8 8—25 50—100 I I R X i <400
1A-3a 125% h 12.3 12 472.4 1017.8 8—25 50—100 I T R X T <400
1A-4a [E45%= ] 12.3 12 472.4 1017.8 <8 <50 REEX P EERRX T <400
T1A-5a 1255& 1 12.3 12 472.4 1017.8 <8 <50 REEX i RERRX T <400
1A-6a [E45%7=a] 12.3 12 472.4 1017.8 8—25 50—100 REEX I BERX T <400
13-1a 255 51 24.7 33 448.5 1356.9 <8 <50 7 ¥ ¥ x <400
13l-2a 255 51 24.7 33 448.5 1356.9 <8 <50 ¥ x I I < 400
13I-3a 1255& 11 24.7 33 448.5 1356.9 <8 <50 T x T I < 400
13l-4a 1255% 11 24.7 33 448.5 1356.9 <8 <50 T I T T <400
13l-5a I125%5& 11 24.7 33 448.5 1356.9 <8 <50 x ié FERIX x <400
13l-6a 1255% 1 24.7 33 448.5 1356.9 <8 <50 x ié FRERIX ¥ <400
13l-7a 1255% 1 24.7 33 448.5 1356.9 <8 <50 T 2;2 I I < 400

FHFIR:EH A H.
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Tabh.8 The standardized data table of cells
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BT FiE 2rzo wre smpn  EAE BE O MEDT O AQZE AD 15
e mp DX BEBE BB L pe me  Es  GDPH GDPH
1A-1a 1 2 2 3 3 2 3 3 2 2 2
1A-2a 1 2 2 3 3 2 3 3 2 2 2
1A-3a 1 2 2 3 3 2 3 3 2 2 2
1A-4a 1 3 3 2 3 1 3 3 2 2 2
1A-5a 1 3 3 2 3 2 3 3 2 2 2
1A-6a 1 2 2 2 3 1 3 3 2 2 2
13l-1a 2 3 3 3 3 3 3 3 2 2 3
131-2a 2 3 3 3 3 3 3 3 2 2 3
131-3a 2 3 3 3 3 3 3 3 2 2 3
13l-4a 2 3 3 3 3 3 3 3 2 2 3
131-5a 2 3 3 3 1 2 3 3 2 2 3
13l-6a 2 3 3 3 1 2 3 3 2 2 3
13I-7a 2 3 3 3 1 3 3 3 2 2 3
KA E# B #.
R MRRAEEFIHHEESHERMK
Tab.9 The eigenvalue and variance contribution of factors
S VAR FERIE
B &it FEE) 2IHE (%) &it FEE) 2I3HE (%)
1 3.288 27.403 27.403 3.288 27.403 27.403
2 2.125 17.712 45114 2.125 17.712 45.114
3 1.093 92.111 54.225 1.093 9.111 54.225
4 1.001 8.343 62.568 1.001 8.343 62.568
5 0.942 7.847 70.415 — — —
6 0.907 7.558 77.974 — — —
7 0.802 6.683 84.656 — — —
8 0.575 4.793 89.449 — — —
9 0.511 4.257 93.706 — — —
10 0.440 3.667 97.373 — — —
11 0.196 1.635 99.008 — — —
12 0.119 0.992 100.000 — — —
KA B H,
F10 EREFHHEIER
Tab.10 The load matrix of the principal factor
. ZHRK
ERF 1 2 3 2
HHEE M 0.687 -0.054 -0.216 0.180
W 0.073 0.915 0.239 0.006
=g 0.095 0.904 0.242 0.020
HhZU 4% 0.369 -0.155 0.344 -0.384
1RG -0.111 -0.069 0.373 0.831
UM 0.410 0.430 -0.469 0.002
B RE -0.079 0.334 0.066 -0.195
HEST R E 0.644 -0.222 -0.027 -0.008
AORE 0.662 -0.026 -0.059 0.247
A¥GDP 0.755 -0.135 0.385 -0.105
b5 GDP 0.838 -0.118 0.303 -0.072
BUREERL X 0.595 0.244 -0.452 0.122

JE : Extraction method: principal component analysis,

Kb, X=X 0 AR S Wi 5 i 0 R
LA T
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B IATREE TN E
Fig.11 The evaluation diagram of the land suitability
in Jiangyin
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Tab.11 The list of allocation of construction land by town
" . . Bl— #®EEZE— . Bif—
k3 = = 3
Fﬁi‘ﬁlxﬁu FiX BiAX BEIAKX EEAR WBAR KZEHRKX B X
%ﬁg%z@um 13929.59 5909.36 203383 2070.86 289371 101098 197626
REDRNRE 1799400 969573 2941.86 5759.08 4021.64 111864 2790.64
FA s

HA AT (LA 4 A 20 2 5 IR et RAKI 5.

E12 IRATBAEIGHRRIE
Fig.12 The diagram of urban growth boundary of
Jiangyin
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