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Abstract: Exploring the spatial extent of urban development within acounty is helpful to clarify the spatial
relationships between urban land, permanent farmland, and ecological land, which lays an important foundation
for the urban sustainable development of a county. Currently, the urban growth boundaries, and the existing
permanent farmland and ecological protection boundaries have great conflicts with each other in different maps.
Based on the new territory land spatial planning system, it is necessary to realize the "Three-Line Coordination"
during territory land planning. However, the existing models of the delimitation of UGBs are highly subjective.
The determination of the weight of each factor is usually subject to artificial influence, or only considers the
dominant land use type without considering the other land use types. Thus, the simulation results of small-scale
land use changes greatly differ from the actual results in the surrounding area. In this paper, we presented a
delimitation method of urban development boundary based on the "Three-Line Coordination" and FLUS-UGB.
We selected the Feng County in Jiangsu, China, as the study area where agriculture was the main development
direction. Under the scenario of permanent farmland protection and ecological control, we delimited the urban
development boundaries of Feng County. Our results show that: (1) the overall accuracy of the model was
94.7%, and the kappa coefficient was 0.895, which demonstrated the high simulation accuracy of our method;
(2) under the baseline scenario, the spatial pattern of urban area presented a expansion trend. Under the scenario

of cultivated land protection and ecological control, the urban area expanded outwards radially outside the
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permanent farmland and ecological control areas with an orderly manner; (3) the predicted area of urban
development in Feng County would increase to 80.29 km® in 2035 with the growth rate of 69.07%. The boundary
results predicted in our study can be used to effectively avoid the occupation of permanent farmland and
important ecological land regions by urban development, leading toa better spatial coordination between urban
expansion, and existing permanent farmland and ecological land protection in future. Moreover, our delimitation
method of the urban growth boundary simulation was based on the "Three-Line Coordination", which met the
demand of permanent farmland and ecological landprotection, and thus can reflect the urban land expansion of
Feng County more accurately.

Key words: three-line coordination; FLUS-UGB; urban development boundary; UGB; land use change; Basic
farmland; ecological land; Feng Country
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Tab.1 The explanation of land use change driving factors in Feng Country
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Fig. 2 Distribution of urban land suitability in Feng Country
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Tab. 2 Table of total demand in Feng Country ()
Ay Bt it I % 223 i K BRI A e B A
2011 1088 520 38 211 32126 147 986 39 504 43 968 218 164
2017 1091 236 37334 34070 141 929 32429 58723 206 738

2035 1092 400 35761 36977

135502 26 452 91 553 186 843
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Tab. 3 Land Use Transfer Matrix of Feng County from 2011 to 2017 (%)
A Hb R 20117
o B Mt S Kk KA A SREUTHY AR
2017 4F e 98.24 0.00 0.15 0.03 0.35 1.13 0.09
b Sith 0.19 97.94 0.16 0.00 0.47 0.71 0.53
A3 I 0.25 0.00 99.12 0.00 0.05 0.52 0.06
7K 3.20 0.00 0.31 95.99 0.06 0.35 0.09
TR FH 25.21 0.00 0.30 0.08 72.03 2.04 0.35
IR b 1.64 0.00 0.00 0.08 0.00 97.41 0.87
A IR RS 4.69 0.01 0.08 0.00 0.02 0.91 94.29
F4 FEELHFI KB AR RERE
Tab. 4 Land use type conversion cost matrix in Feng Country
A AR B M 223 7K A H IR Hb V)
Ak 1 0 0.2 0.1 0.1 0.1 0.1
Mt 0.2 1 0.2 0 0.1 0.1 0.1
A2 FH b 1 1 1 1 0.1 0.2 0.1
K3 0.1 0.2 0 1 0 0 0
KA b 1 1 0.2 1 1 0.3 0.2
IR b 1 1 0 1 0 1 0.2
AR RS 1 1 0.1 1 1 0.2 1
=5 2012017 FFEE T MFIAERTLE
Tab.5 Land use area change in Feng Country from 2011 to 2017 (%)
M IS 2238 FH L 7K, KA b W M LA B
TR f i 0.43 -2.11 6.29 -3.91 -17.72 33.74 -5.04
%6 FEFLUSEBISHIHNE R
Tab. 6 The Weight of Neighborhood of FLUS model in Feng Country
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Fig. 7 Comparison of urban land expansions and status in Feng Country in 2017
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Tab.7 The UGBs area of each administrative region in 2035 in Feng Country

ATHEIX 2035 4 Hi 3 1 A km? 2035 AR BT A G km? H H R km? IR/ %
IMEHTIE 2.52 7.31 4.79 190.16
piqul::! 1.94 5.32 3.38 174.08
Ui tE 0.68 1.65 0.97 142.36
G 3.86 7.99 4.13 106.89
HER 1.53 3.04 1.51 98.88
I 0.79 1.44 0.65 82.62
R A I 15.47 26.85 11.38 73.54
TR 0.97 1.58 0.61 62.65
oA 232 3.12 0.80 34.40
EESITLs 2.96 3.82 0.86 29.02
AR 2.37 2.99 0.62 26.11
i 2.16 243 0.27 12.42
o BH Lk 1 15.86 17.62 1.76 11.10
KU 261 2.52 -0.09 3.8
PR 1.58 1.52 -0.06 -3.68
B 57.62 89.19 31.57 54.80
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Fig. 9 The area of urban land area in different areas of Feng County
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