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Geographically Weighted Regression on the Characteristics of Land
Use and Spatial Patterns of Floating Population in Seoul City
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Abstract

The key objective of this research is to review the effectiveness of spatial regression to identify the influencing
factors of spatial distribution patterns of floating population. To this end, global and local spatial autocorrelation test
were performed using seoul floating population survey(2014) data. The result of Moran’s I and Getis-Ord Gi*
used in the analysis derived spatial heterogeneity and spatial similarities of floating population patterns in a
statistically significant range. Accordingly, Geographically Weighted Regression was applied to identify the
relationship between land use attributes and population floating. Urbanization area, green tract of land of micro land
cover data were aggregated in to 400mx400m grid boundary of Seoul. Additionally public transportation variables
such as intersection density transit accessibility, road density and pedestrian passage density were adopted as transit
environmental factors. As a result, the GWR model derived more improved results than Ordinary Least Square(OLS)
regression model. Furthermore, the spatial variation of applied local effect of independent variables for the floating
population distributions.
Keywords : Micro Land Cover, Population Flow, Geographically Weighted Regression
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Figure 1, Study area

Table 2. Concept of analysis variables
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Table 1. Data collection

Data source
Population Flow Survey
Bus Stop Information http://data.seoul.go.kr/
Intersection Information
Mi L
icro Land Cover https://egis.me.go.kr/
Building Information http://sgis. kostat.go.kr/
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Variables

Definition Reference

Daily Mean Floating Population | Dependent Variable

Lee et al.(2014)

Diversity of Land Use Purpose in Grid Area

Land Use Mix

n pi,j

Entropy Index= _;[( b )n ( ) )1/In(n)

n: Number of land-use clusters, Pij: Number of property
assessment units 1 in zone j Pj: Sum of property
assessment units 1 to n in zone j, Entropy Index varies
between 0 and 1 where 0 = Maximum specialization,
1 = Maximum diversification

Frank et al.,(2007),
Kang(2013)

Retail Density

Commercial Building Floor Aera/
Commercial Land Area in Grid Area

Kim et al.,(2015)
Frank et al.,(2007)
Lee et al.,(2014)

Household Density

Residential Building Floor Area/
Residential Land Area in Grid Area

Frank et al.,(2007)

Greenness

Ratio of Green & Waterfront Area/Grid Area

Lwin and
Murayama(2011)

Transportation
Environment

Intersection Density

Count of Intersection and Hump in Grid Area

Bus Stop
Accessibility

Mean Distance to the Closest Bus Stop Form Every
Survey Point in Grid Area

Road Density

Mean Width of Road Area in Grid Area

Pedestrian Passage

Density

Mean Width of Pedestrian Passage Area in Grid Area

Choi and Suh(2014)
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Aggregation to 400mx400m Grid

Idenfitying Spatial
Autocorrelation of Floating
Population

: Moran’s 1
: Getis-Ord Gi*

1

-Calculation of Variables-
- Land Use Mix Index
: Household Density
- Retail Density
: Green Tract of Land Density
Transportation Environmental
Factors

Comparison Between OLS and GWR Model Fitting

Identifying variation of Local Coefficient of GWR Model

Figure 2. Study walk flow
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Figure 3. Result of Getis-Ord GI*
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Table 4. Results of OLS & GWR
GWR
OLS Min. Mean Max VIF
Intercept 1648.710 -2204.212 1530.087 4564.309
Land Use Mix 1946.485** 153.134 2375.454 5251.644 1.266
Retail Density 145.886 -271.414 244415 700.072 1.067
Household Density -1.271 -8.032 23.421 172.743 1.053
Greenness -4511.064** -12949.092 -5107.088 -880.541 1.118
Intersection Density 18.36** -32.365 14.340 67.732 1.109
Bus Stop Accessibility -3.391* -8.711 -3.35 5.216 1.098
Road Density 50.267 68.131 217.031 450.321 1.108
Pedestrian Passage Density 178.947 -360.351 16.71 265.346 1.208
Ry 0.112 0.14 0.321 0.414
Sumof Residual Square 3641420718.791 2784517064.044
AlCe 13972.998 13892.03
Moran's Index of Residual 0.22 0.05

* p < 0.05, ** p<0.01
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Figure 4. Spatial variation of GWR results
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