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Geo-spatial Analysis of the Seoul Subway Station Areas Using
the Haversine Distance and the Azimuth Angle Formulas®

Jae Hee Cho** - Eui Young Baik***

m Abstract m

This paper investigated the human distribution in subway station areas in Seoul, using geotweets and subway
ridership data. Eight stations were selected from the districts of Gangnam and Gangbuk. Geotweets located within
a 600-meter radius of the central coordinates of each station were extracted, and distances between the center of
station and each tweet location were calculated. Donut-shaped dimension and pie-shaped dimension were generated,
using the Haversine distance formula and the Azimuth angle formula respectively. By combining the two dimensions,
Dartboard-shaped space division is created. Popular places within the subway station areas identified from this
research are almost the same as the current well-known popular places, and this is an important case showing that
people send tweets from various places where they engage in daily activities. We expect this study can be a
methodological guideline for social scientists who use spatio-temporal or GPS data for their research.
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A. Donut-shaped Dimension
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{Figure 1) Dartboard-shaped Space Division based on Donut-shaped and Pie-shaped Dimensions
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<Figure 2> Dimensional Model for the Geo-spatial Analysis of Subway Station Area
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(Table 1) Geotweet Population by Quadrant

Region Station | NW | NE | SW | SE | Total
Seoul 71 | 402 | 631 | 814 | 1,918
City Hall |1,053|1,553| 327 |1,036| 3,969
Jonggak | 511 | 741 [2,044| 522 | 3818
Jongno 3-gal 469 | 43 | 420 | 139 | 1,071
Gangnam | 656 | 259 | 115 | 200 | 1,230
Yeoksam | 138 | 209 | 140 | 79 | 566

Gangbuk

Gangnam
Seolleung | 8 | 97 | 123 | 79 | 334
Samsung | 682 | 75 | 169 | 91 | 1,017
Total 3,6653,379 13,969 | 2,960 13,973
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(Table 2> Geotweet Counts by Quadrant

Region Station | NW | NE | SW | SE |Total

Seoul 79 | 48 | 977 {1,380 (2,984
City Hall |2,087(4,330| 612 |1,931|8960
Jonggak |1,182|1,525(5,486|1,034 9,227

Jongno 3-ga|1,375| 179 | 834 | 268 | 2,706

Gangbuk

Gangnam |1,626| 547 | 280 | 508 |2,961
Yeoksam | 346 | 665 | 286 | 139 [1,436
Seolleung | 170 | 168 | 350 | 197 | 8%

Samsung | 1,439| 153 | 373 | 220 |2,185

Gangnam

Total 8,304 | 8,115 9,248 | 5,677 31,344
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(Table 3> Average Distance by Quadrant

Region Station NW | NE | SW | SE |Avg.
Seoul 3286|3785 (2456|3585 (327.8
City Hall [447.8|349.6|345.9 4584 |400.4

Gangbuk
Jonggak [430.4|425.2|512.2|388.3 439.0
Jongno 3-ga|430.9|478.3|370.0 | 383.7| 415.7
Gangnam | 319.6|337.8(292.3|329.9|319.9
Yeoksam |353.1]334.9|330.6|289.3|327.0

Gangnam
Seolleung | 201.7|314.4|398.3|341.9|314.1
Samsung [359.4 |325.6 | 314.8 | 382.7 | 345.6
Average 358.9(368.0(351.2|366.6 | 361.2
<Table 3>& 2/ & 9AAY FH AGES

HEH, $749(4735m)e] 7HE AA FAlEo] ¥
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(Table 4) Area Size of Subway Station Area

Region Station Area size(m?)
Seoul 317957
City Hall 372,937
Gangbuk Jonggak 535,214
Jongno 3-ga 490,495
Gangnam 298,725
Yeoksam 293574
Gangnam Seolleung 286,365
Samsung 291,861
Average 360,891
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<Figure 3) Eight Subway Station Areas in Seoul
Created by Pie Dimension
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