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Urban Sprawl prediction in 2030 using decision tree*
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ABSTRACT

The uncontrolled urban expansion causes various social, economic problems and natural/environmental
problems. Therefore, it is necessary to forecast urban expansion by identifying various factors related
to urban expansion. This study aims to forecast it using a decision tree that is widely used in various
areas. The study used geographic data such as the area of use, geographical data like elevation and
slope, the environmental conservation value assessment map, and population density data for 2006 and
2018. It extracted the new urban expansion areas by comparing the residential, industrial, and commercial
zones of the zoning in 2006 and 2018 and derived a decision tree using the 2006 data as independent
variables. It is intended to forecast urban expansion in 2030 by applying the data for 2018 to the derived
decision tree. The analysis result confirmed that the distance from the green area, the elevation, the

grade of the environmental conservation value assessment map, and the distance from the industrial
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area were important factors in forecasting the urban area expansion. The AUC of 0.95051 showed excellent

explanatory power in the ROC analysis performed to verify the accuracy. However, the forecast of

the urban area expansion for 2018 using the decision tree was 15,459.98kn, which was significantly

different from the actual urban area of 4,144.93km’ for 2018. Since many regions use decision tree to

forecast urban expansion, they can be useful for identifying which factors affect urban expansion, although

they are not suitable for forecasting the expansion of urban region in detail. Identifying such important

factors for urban expansion is expected to provide information that can be used in future land, urban,

and environmental planning.
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Table 1. Data for analysis utilization

Data

Source

Newly development region

Zoning District (2006 - 2018)

Elevation
DEM (2006 and 2018)
Slope
Population Statistics Korea (2006 and 2018)

Distance from road

Road network map (2006 and 2018)

Residential zone

Commercial zone

Industrial zone

Green zone

Distance from each

Zoning Disrict Plan managed zone

Zoning District (2006 and 2018)

Production managed zone

Conservation managed zone

Agricultural and forest zone

Natural environment
conservation zone

Ecological assessment of Environmental Conservation
Value Assessment Map (ECVAM)

Legal assessment of ECVAM

ECVAM (2006 and 2018)

Distance from ecological assessment grade 1 in ECVAM

Distance from legislative assessment grade 1 in ECVAM
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Table 2. Table of overall zoning district

Year Type Area (kmz)
Residential zone 2,179
Development region Commercial zone 267
Industrial zone 807
2006 Green zone 12,677
Agricultural and forest zone 51,032
Managed zone 25,905
Natural environment conservation zone 12,209
Residential zone 2,684
Development region Commercial zone 335
Industrial zone 1,198
2018 Green zone 12,629
Agricultural and forest zone 49,351
Managed zone 27,223
Natural environment conservation zone 11,923
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Figure 1. Result of decision tree for Urban Sprawl prediction

Con("%normal_2018_nockji%" >= 0.021,Con("%normal_2018_gongup%" >=
0.034,Con("%normal_2018_eco%" < 0.88,Con("%normal_2018_law%"

< 0.88,3,85),100),Con("%normal_2018_gongup%" >=
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0.05,25,66)),79),Con("%normal_2018_bojeon%"

< 0.0096,Con("%normal_2018_gongup%" >=
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Figure 2. Con code for application of decision tree
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Figure 4. ROC analysis result of Urban Sprawl prediction
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