Y M2 vl
024 3 _ — Vol.22, No.3
e mm £ B ® F
20204E3 H Mar., 2020

Journal of Geo-information Science

51 P 3R - BRE OO, B 5 B A6 AT FLUS B3 55 20 R e B i P M 1 o 7R R [ 0] BR A5 VR4 2417, 2020,22(3) :557-567. [ Huang K,
Dai WY, Huang W L, et al. Study on the delimitation of urban growth boundary based on FLUS model and Kinetic Energy Theorem[J].
Journal of Geo-information Science, 2020,22(3):557-567. ] DOI:10.12082/dqxxkx.2020.190415

EFFLUSRE 5558 € 12 pip $2 A g i 5 X E

/%j %1,2,ﬁ“xﬂl,2,3*,%ﬁi 1,2,3,@—;\ % 1,2
1. ARSI K2 ST VBT A 725 B PR 2 3 3 o S0 35, 450 350007 5 2. 48 AT K2 L BBl 2 e, 451 350007
3. R ARSI BRI 5 B, R 350007

Study on the Delimitation of Urban Growth Boundary based on FLUS Model and Kinetic
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Abstract: Delineation of urban growth boundary is an important means to prevent the disorderly spread of urban
land, protect the ecological environment of the open space outside the cities, and realize the smart growth of
cities, which is of great significance to the healthy and sustainable development of cities. Currently, the studies
on urban growth boundary delineation mostly use model method, such as Cellular Automata (CA) model, a
relatively mature model, to simulate future urban patterns. However, these studies mostly focuses on the
delineation of urban growth boundary. There is little effort on quantitative delineation of the inertia boundary of
urban growth. The delineation of inertial boundaries can not only reserve a certain space for urban development,
but also improve implementation efficiency in urban planning. Based on this, we proposed a method based on
the kinetic energy theorem of the mechanics. The FLUS model and the Morphological Erosion and Dilation
method (MED) were used to delineate the urban growth boundary. Slope and land use type were used as the
frictional force to delimit the inertial boundary. The FLUS model inherits the Artificial Neural Network (ANN)
and the Cellular Automaton(CA) model for simulating and predicting the future urban landscape. The MED was
used for the clustering of urban neighborhoods to merge into a single area, while eliminating small but isolated
urban plaque. In our paper, we selected Fuzhou, a coastal developed city with obvious changes in recent years, as
the study area. We simulated the land use patterns from 2000 to 2015 to verify the accuracy of the model. The
overall accuracy of land use simulation in 2015 was 0.9389 and the Kappa coefficient was 0.9165. We further
predicted the land use pattern in 2027, and delineated the urban growth boundary and inertia boundary in 2027.
Results show that the FLUS model and MED can effectively simulate land use and better fit the growth
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boundary of urban land use. Using the method of kinetic energy theorem for reference, the inertia boundary of a
city can be well delineated according to the expansion resistance in different directions and the expansion
intensity in different directions, which provides practical operability and reference values for future study.

Key words: urban growth boundary; inertial boundary; FLUS model; erosion and dilation; kinetic energy
theorem; Fuzhou central city
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Fig. 1 Technical route for delimiting the inertial boundary of urban growth
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Tab. 3 Parameters (speed, acceleration, slope and friction coefficient) and inertia distance in all directions

J7 1] N NNE NEE E SEE SSE S SSW SWw w NWwW NNW
vi(km/a) 2.99x107 6.71x107 2.07x107 2.59x107 7.26x107 3.22x107° 2.28x107 3.89x107 2.32x107 3.47x107 3.12x107 1.62x10
va(km/a) 4.93x107 3.46x107 2.38x107 1.95x107 4.89x10° 5.28x10° 1.56x107 2.15x107 1.07x107 1.75x107 4.22x10° 1.06x10
a(km/a*) 1.61x10™" 2.71x10™" 2.62x107 5.29x107 1.98x10™* 1.72x10™" 6.01x10” 1.45x10™* 1.04x10™" 1.43x10™ 9.17x10° 4.69x10°

SEHIEE /% 100.0438 118.8172 205.8168 105.0857 16.2596
YRR ZREL  0.0539  0.0640  0.1109  0.0566 0.0088
JHHLEESE 2% 3.7742  2.8323  30.4088 18.4963  2.8350
SRR R 1.9140  1.4482 152599  9.2765 1.4219
PERE B /m 393777 15.2297

7.1216  3.8815 42.4928

12.1389
6.0956

13.2985 1.9418  1.7098

96.9632 210.7418 203.8767 225.3412 317.7963 40.3332 214.0893

0.0523 0.1136 ~ 0.1099  0.1215  0.1713  0.0217 0.1154
20.7054 18.5137 19.1656 21.5786 6.8599  21.1438
10.4095 93118  9.6435 10.8750 3.4408  10.6296

0.5755  0.9841 28.2787 1.1188
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