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Land Use Changes around Urban Railway Stations in Integrated Urban-Rural
Cities

: A Case Study of the Gyeonggang Line Stations in Gwangju City, Gyeonggi
Province
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Abstract
This study analyzed the characteristics of land use changes around urban railway stations in peri-urban
mixed-use cities. The research focused on four station areas along the Gyeonggang Line in Gwangju City,
Gyeonggi Province, categorized into three phases based on their opening dates to analyze land use changes. The
analysis method utilized building permit registry data from 2012 to 2020 within a 1 km radius of each station,
at 250-meter intervals, examining temporal, spatial, and functional distributions. Statistical analysis employed
SPSS for weighted cross-tabulation to explore differences in building permits and concentration levels among
various building types. The findings revealed: firstly, peri-urban mixed-use city station areas exhibited the
highest number of building permits at the time of opening; secondly, significant land use changes were
observed within the 500-meter radius from the station; thirdly, residential buildings dominated, reflecting a
trend towards housing supply-oriented land use changes; fourthly, cross-tabulation indicated significant
differences in building permits across time, distance, and type (p < 0.01). Lastly, the concentration analysis
revealed that residential buildings were distributed most evenly, while buildings for educational, social, and
agricultural and fisheries purposes were distributed unevenly.

Keywords: Transit-Oriented Development (TOD), Land Use, Building Permits, Peri-Urban Mixed-Use City, Concentration
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* Survey of related research trends
* Survey on the status of building permits in 4 subway areas (Gwangju City building
Step 1 permit register for 9 years)
Research * Analysis method 1) Calculation of available development area (Total area -
and Data undevelopmentable area)
. * Analysis method 2) Total floor area calculation for building permits reflecting
Construction . . . A .
density (Equation 1) weighted case application - cross analysis
* Analysis method 3) Calculation of concentration coefficient
* (Equation 2) applied - Concentration analysis
* Analysis of building permit status by section within 1km from the station cente
Step 2 * Before opening 2012~2014 (3 yrs.) At opening 2015~2017 (3 yrs.) After opening
Land Use 2018~2020 (3 yrs.)
Characteristic
Analysis * Analysis of building permit characteristics by period/distance/use of
station area
The major
Step 3 * Analysis of differences in building permits by period/distance/purpose 5 uses
Statistical - Cross analysis
Verification | | Analysis of concentration by building use - Concentration analysis
Fig. 1. A Flow Chart of Research
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Fig. 2. Scope of Spatial Research Analysis
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Table 1. Calculation of Total Area by Station Area Distance Segments (Unit: m%)
250 m 250~500 m 500~750m  750~1000 m Total
Total Area
(square meters) @ ‘
Total for 4 Stations 785,398 2,356,194 3,926,991 8,207,353 15,275,936
Samdong Station 196,350 589,049 981,748 1,852,073 3,619,220
Gwangju Station 196,350 589,049 981,748 1,889,780 3,656,926
Choweol Station 196,350 589,049 981,748 2,287,621 4,054,767
Gonjiam Station 196,350 589,049 981,748 2,177,879 3,945,025
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Choweol Station

Samdong Station

Gwangju Station Gonjiam Station

[ Land with a Slope of 20°

or More

Fig. 3. Current Status of Undevelopable Areas in the Analysis Scope

Table 2. Unusable Development Area (Unit: m%)
Category ~250m 250~500m 500~750m 750~1000m  Total
LandwithaSlope of20 5, 100 3g5045 978470 3319566 4,714,253
Degrees or More
Tfotal Urban Planning Facilities 319,563 594,785 841,677 1,593,361 3,349,386
or
4stations ~ Urban Development ;0 00 1g 647 145107 81,943 517,800
Projects
Total 456,838 1,164,477 1,965,254 4,994,870 8,581,439
Table 3. Developable Area (Unit: m%)
Category ~250 m 250~500 m 500~750 m 750~1000 m Total
Total for 4 Stations 328,560 1,191,717 1,961,737 3,212,484 6,694,498
Samdong Station 120,295 336,168 541,736 733,564 1,731,762
Gwangju Station 39,634 151,299 357,253 632,794 1,180,979
Choweol Station 109,115 433,368 649,073 1,084,215 2,275,770
Gonjiam Station 59,518 270,884 413,676 761,910 1,505,986
Table 4. Classification of Building Uses
Category Subcategory Details
Residential Single-family homes, apartment complexes, etc.
Retail facilities, general commercial services, neighborhood service facilities,
. sales facilities, transportation facilities, office facilities, accommodation
Commercial s . . . e .
facilities, leisure facilities, automotive-related facilities, hazardous material
storage and treatment facilities
. Factories, knowledge industrial centers, manufacturing facilities,
Industrial

warehouses, etc.

Educational and Social

Educational and research facilities, welfare facilities, cultural and assembly
facilities, religious facilities, medical facilities, facilities for the elderly and
infants, training facilities, sports facilities, tourist recreation facilities, etc.

Agricultural and Fishery

Facilities related to animals and plants, etc.
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Table 5. Building Permits and Gross Floor Area by Period for 4 Station Areas

(Unit: Number of Buildings, m?)

~250 m 250~500 m 500~750 m 750~1000 m Total
Category B *I d(?f }Xoor # of Floor # of Floor # of Floor # of Floor
u @mgs rea Buildings  Area Buildings  Area Buildings Area Buildings  Area
Before Opening 5 1,864 45 30,505 75 53,278 112 85,121 237 170,768
T:tal Opening Time 24 22,735 81 55,547 88 54,018 147 133,204 340 265504
4 St;gons After Opening 8 4,197 57 56,545 33 34,616 71 53222 169 148580
Total 37 28797 183 142596 196 141,912 330 271547 746 584,851
Table 6. Per-Unit Gross Floor Area Per Building by Period for 4 Transit-Oriented Developments (Unit: m?)
~250m
Category 250~500m 500~750m 750~1000 m Total
®/©
Before Opening 373 678 710 760 721
T;’tal Opening Time 947 686 614 906 781
or
4 Stations After Opening 525 992 1,049 750 879
Total 778 779 724 823 784
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Table 7. Analysis of Differences in Building Permits by Period and Distance Interval

Category ~250m  250~500m 500~750m 750~1000m Total
Count 453 1,683 1,798 1,805 5,740
Before =, " ithin Period 7.9% 29.3% 31.3% 31.5% 100.0%
Opening
% within Distance  6.9% 20.8% 37.2% 32.3% 22.9%
_ Count 5,212 2,958 1,835 2,652 12,656
OFT’f;‘:g % within Period  41.2% 23.4% 14.5% 21.0% 100.0%
% within Distance 79.5% 36.6% 37.9% 47.4% 50.5%
Count 889 3,443 1,207 1,138 6,677
Aft
€ o, within Period  13.3% 51.6% 18.1% 17.0% 100.0%
Opening
% within Distance 13.6% 42.6% 24.9% 20.3% 26.6%
Count 6,555 8,084 4,839 5,595 25,073
Total % within Period 26.1% 32.2% 19.4% 22.3% 100.0%
% within Distance  100.0% 100.0% 100.0% 100.0% 100.0%

The Pearson chi-square test result was significant with a value of 4231.315a and a degree of freedom of 6: <0.001**,

*p<0.05, **p<0.01
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Table 8. Floor Area Ratio (FAR) of Building Permits by Distance in 4 Station Areas

(Unit: m?% %)

Category

Total for

4 Stations

~250m 250~500m 500~750m 750~1000m Total
Floor Floor Floor Floor Floor Floor Floor Floor Flo Floor
Area Area Area Area Area Area Area Area Are Area
Ratio Ratio Ratio Ratio Ratio
28,797 8.76 142,596 11.97 141,912 7.23 271,547 845 584,851 8.74

Note: Floor Area Ratio (FAR): Density of Building Floor Area Occupying Developable Area in Each Distance Segment
as Indicated in Table 3

Table 9. Cross-Analysis of Building Permits by Transit-Oriented Development and Distance Interval

Category ~250m  250~500m 500~750m 750~1000 m Total

Count 901 2,339 1,525 2,174 6,939
s:ggzr;g % within Station  13.0% 33.7% 22.0% 31.3% 100.0%
% within Distance 13.7% 28.9% 31.5% 38.9% 27.7%

_ Count 2,176 1,721 502 2,502 6,900
Gsvtv:t?iu % within Station ~ 31.5% 24.9% 7.3% 36.3% 100.0%
% within Distance 33.2% 21.3% 10.4% 44.7% 27.5%

Count 1,769 2,618 1,682 366 6,436

Choweol — -~ . o o 0 0 0
Station % within Station 27.5% 40.7% 26.1% 5.7% 100.0%
% within Distance 27.0% 32.4% 34.8% 6.6% 25.7%

Count 1,709 1,407 1,130 552 4,797

Gonjiam — "~ ; 0 0 0 0 0
Station % within Station 35.6% 29.3% 23.6% 11.5% 100.0%
% within Distance 26.1% 17.4% 23.4% 9.9% 19.1%

Count 6,555 8,084 4,839 5,595 25,073
Total % within Station 26.1% 32.2% 19.4% 22.3% 100.0%
% within Distance 100.0% 100.0% 100.0% 100.0% 100.0%

The Pearson chi-square test result was significant with a value of 3625.534a and a degree of freedom of 9: <0.001**,
*p<0.05, **p<0.01
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Table 10. Building Permits by Use Type in 4 Station Areas
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(Unit: Number of Buildings, m?)

~250 m 250~500 m 500~750 m 750m~1000 m Total

Category # of Floor # of Floor # of Floor # of Floor # of Floor

Buildings Area  Buildings Area Buildings  Area Buildings  Area Buildings  Area
Residential 16 8,655 115 64,383 131 80,342 213 137,456 475 290,835
Commercial 19 18,740 51 49,684 55 36,018 86 97,028 211 201,470
| Industrial 2 1,401 6 4,878 6 17,088 21 29,101 35 52,468

Total
for ~ Educational -, 0 11 23,652 4 8,464 7 7,136 22 39,251
4 Stations _and Social
Agricultural -, 0 0 0 0 0 3 826 3 826
and Fishery

Total 37 28,797 183 142,596 196 141,912 330 271,547 746 584,851
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Table 11. Floor Area Ratio (FAR) of Building Permits by Use

(Unit: %)

Category ~250m 250~500m 500~750m 750 m~1000m Total

Residential 2.63 5.40 4.10 4.28 4.34

Commercial 5.70 4.17 1.84 3.02 3.01

Total Industrial 0.43 0.41 0.87 0.91 0.78

4 Stfaot?ons Educational and Social 0.00 1.98 0.43 0.22 0.59
Agricultural and Fishery ~ 0.00 0.00 0.00 0.03 0.01

Total 8.76 11.97 7.23 8.45 8.74

Note: Usage-based Floor Area Ratio (FAR): Density of building floor area corresponding to the developable area in

each distance segment as indicated in Table 3
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Table 12. Cross-Analysis of Building Permits by Land Use and Distance Interval

Category ~250m 250~500m 500~750m 750~1000 m Total
Count 1,917 3,465 2,723 2,880 10,985
Residential % within Use 17.5% 31.5% 24.8% 26.2% 100.0%
% within Distance  29.2% 42.9% 56.3% 51.5% 43.8%
Count 4,436 3,044 1,234 1,904 10,617
Commercial % within Use 41.8% 28.7% 11.6% 17.9% 100.0%
% within Distance 67.7% 37.7% 25.5% 34.0% 42.3%
Count 202 261 578 653 1,693
Industrial % within Use 11.9% 15.4% 34.1% 38.6% 100.0%
% within Distance 3.1% 3.2% 11.9% 11.7% 6.8%
) Count 0 1,315 305 141 1,761
E:n“;gz;?l % within Use 0.0% 74.7% 17.3% 8.0% 100.0%
% within Distance 0.0% 16.3% 6.3% 2.5% 7.0%
_ Count 0 0 0 17 17
I:Igl;l;‘i‘i;f:yl % within Use 0.0% 0.0% 0.0% 1000%  100.0%
% within Distance 0.0% 0.0% 0.0% 0.3% 0.1%
Count 6,555 8,084 4,839 5,595 25,073
Total % within Use 26.1% 32.2% 19.4% 22.3% 100.0%
% within Distance  100.0% 100.0% 100.0% 100.0% 100.0%

The Pearson chi-square test result was significant with a value of 4402.901a and a degree of freedom of 12: <0.001**,

*p<0.05, **p<0.01
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Table 13. Building Permits by Use Type in 4 Station Areas

Educational Agricultural

Category Period Residential Commercial Industrial T Total

Before Opening 3.884 7.214 15.347 43.252 52.013 3.816

De}‘)’dop‘?‘;“t Opening Time 7.383 23.105 23.159 74.835 . 8.985
otentia

Area Criteria _ After Opening 6.736 34.240 11.006 34.979 52.013 20.255

Total 4.336 11.426 10.741 42.455 52.013 6.596
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