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Residential Building Types by using the Dasymetric Mapping in Seoul
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Abstract The aim of this study is to represent the residential population distribution in Seoul, Korea more precisely
through the dasymetric mapping method. Dasymetric mapping can be defined as a mapping method to calculate details
from truncated spatial distribution of main statistical data by using ancillary data which is spatial data related to the
main data. In this research, there are two types of data used for dasymetric mapping: the population data (2010) based
on a output area survey in Seoul as the main data and the building footprint data including register information as
ancillary spatial data. Using the binary method, it extracts residential buildings as actual areas where residents do live
in. After that, the regression method is used for calculating the weights on population density by considering the
building types and their gross floor areas. Finally, it can be reproduced three-dimensional density of residential
population and drew a detailed dasymetric map. As a result, this allows to extract a more realistic calculating model of
population distribution and draw a more accurate map of population distribution in Seoul. Therefore, this study has an
important meaning as a source which can be applied in various researches concerning regional population in the future.
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Table 1. Main and Ancillary data for dasymetric mapping

Classify Data Items Year Note

Census census track 16,232

Mai Populati 201
ain_ data (Census Track) opulation 010 total population 9,409,255

Main Usage of Building,

Building Floor Area, Number of floors 2011 678,595 buildings

Ancillary data Building Ledger

Table 2. Summary of Ancillary data

Main Usage of| Number of |Sum of bldg2 floor|Sum of bldg grzoss Average of / Area of Seoul / Developable
Building buildings area (m") floor area (m") floors Area of Seoul
Residential 463,375 55,288,729 251,494,165 4.5 9.1% 13.9%
Detached | 142,352 10,522,345 20,514,566 1.9 1.7% 2.6%
Multi-family | 216,540 20,534,995 62,861,743 3.1 3.4% 5.2%
Multiplex 68,381 9,448,649 28,620,663 3.0 1.6% 2.4%
Low-rise apt 9,557 2,402,084 7,596,924 32 0.4% 0.6%
Apartment 26,545 12,380,656 131,900,269 10.7 2.0% 3.1%
Non-residential 215,220 44,754,520 168,830,780 3.8 7.4% 11.2%
Total 678,595 100,043,249 420,324,945 42 16.5% 25.1%

Area of Seoul 605,207,639 - - 100% -
Developable Area 398,249,497 - - - 100%
S gofshr] sl M EmY A E ARESHRAL A= A
Holt {712 Su 5{15]& EXL%<} 3 nE 9 H A5E dF 5+ A4 W F 67859570 /HA=
4 AEES HdolH = 0]-§3l3ith Lwin [11]2 zal = JEE ‘“@'SP‘ AREM, AHE FEE
Eiolot BEE XN AU AXEYLBuildng WA, PYNE Fol YuF LU o] A2k w2
footprint datasct) BZE|oEl% Bgato] T e @ AR FLE o AFE FeEo WAL wgon
QoA EIAQ QT 2Ho] EES sk T B
3. AU B BagE 4. AT

B o] B7h4 W9l Seluet 2179 20.16% B e AT Bl AFAA2Q010)7 A5E
7} AFSE ALEHUAR AT B ATodE  AFEQINS B3] HAE v 7]ES of
A= WEe e ATFESZAEAD, 2010)  L3fe] ATEEE WAL BelolA FHeHE AL
o] AT AAL JIFAIRE F HlofEE, Al A HAOR gty o]t AU R E HES BE

= AFEQ2011) ARE HE Ho[H 2 o]&3 it 5171 fiste] mloluE] 7%, dAwA 287 (Volumetric
(Table 1). method), 3724 7|¥o] A2 A=At 7 o

UM 2 HlolEl = AE5-A| 2570 - 42471 & Ae o] gt =3 22 7o riE &

S F 163002 the WATIE nigor A wsto] st
delel7t QA ek HgAlel 20106 71 %

QIR 9.409.255%, F 7HERi 34700255 % 3 L BE AT FAG A% B Axdh
%42 AZ BN APUEE FelgH o] whe}
2) WAREA ol FAzA ] B A2 A S e

9N FH o= QI oF 500 Hro| FE, FHF 27 7143, %)
9] oF 1258 A AT FLo|th(BAH EARES T 5.

o Fe gyl fe AdPUEs Aoy
EER LR E

shejsto] ok Upehey,

92



A E

Avg. Pop. of census track: 580
Population of Census Track

Every Population live in buildings
Building Area

2 g 7S ol g

Removing Non-residential Bldgs
Residential Building Area

Figure 1. Concept diagram of Binary method
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Table 3. Result table of population density([3)

V= 0,X, +6,%, + 5%, +5,X, +5,X, +0

v i 1623270 WATE A7

XX, : AT FURE duze) ¥

by FERYY ATUE

sl A2 16232719 AT A7, =
¥ Fe43d Anze) goz 44

Region Population Density (pop/mz) number R?
gExe | x| ganEd | auzy ofstE |of cases

Seoul 0.012054%** 0.047081*** | 0.052808c 0.029546*** | 0.014227%** | 16232 | 0.7242
Jongno 0.003589 0.062685*** | 0.06102%*** 0.026574*** | 0.014129*** | 260 0.8178
Jung 0.034783** 0.067484*** | (.047878*** | 0.022593 0.012365%** | 222 0.7186
Yongsan -0.00136 0.04595%** 0.06229%*** 6.48E-05 0.01268*** 377 0.7448
Seongdong | 0.044055%** 0.045004*** | 0.051813*** | 0.036973*** | 0.023694*** | 503 0.7995
Gwangjin 0.026876* 0.044047*** | 0.043447*** | 0.039308*** | 0.006601*** | 605 0.8174
Dongdeamun | 0.047823%** 0.043495%** | 0.041148*** | 0.039329*** | 0.019009*** | 611 0.7922
Jungnang 0.027179%*** 0.04578*** 0.045357*** | 0.040041*** | 0.010102*** | 677 0.8094
Seongbuk 0.004254* 0.061172*** | 0.058008*** | 0.03739%%** 0.012769*** | 747 0.6922
Gangbuk 0.030918*** 0.043504*** | 0.063956*** | 0.027847* 0.018029*** | 526 0.8262
Dobong 0.053639%*** 0.043975%** | 0.049849*** | 0.063717*** | 0.02533*** 609 0.8069
Nowon 0.073315%** 0.048543*%* | (0.048386*** | 0.044814** 0.02455%** 1023 0.7328
Eunpyeong | 0.028636*** 0.043873*** | 0.042712*** | 0.031308*** | 0.018729*** | 718 0.8600
Seodeamun | 0.010221%*** 0.054804*** | 0.036554*** | 0.032485%** | 0.021212*** | 521 0.8438
Mapo 0.029919*** 0.046001*** | 0.044065*** | 0.020465* 0.015114*** | 614 0.7610
Yangcheon | 0.030613%%* 0.042416*** | 0.053006*** | 0.062459*** | 0.009772*** | 778 0.6898
Gangseo 0.028451*** 0.040045*** | 0.060367*** | 0.039725%** | 0.021445*** | 921 0.8085
Guro 0.031815%** 0.04313*** 0.056024*** | 0.032646*** | 0.021804*** | 963 0.7838
Geumcheon | 0.056117** 0.037693*** | 0.053037*** | 0.032841*** | 0.029839 392 0.8487
Yeongdeungpo | 0.077645%** 0.03617*** 0.05325%** 0.040458** 0.015002%** | 705 0.7042
Dongjak 0.033013*** 0.04637*** 0.04254%*** 0.037649** 0.013321%** | 621 0.8050
Gwanak 0.04822%** 0.041675%** | 0.049212*** | 0.059378*** | 0.021983*** | 824 0.8244
Seocho 0.01493*** 0.040528*** | 0.055002*** | 0.014942%** | 0.014409*** | 663 0.7286
Gangnam 0.014151** 0.041959*** | 0.031335*** | 0.030306*** | 0.016925*** | 858 0.6733
Songpa 0.038603 0.050103*** | 0.05333%** 0.070774*** | 0.006598*** | 1038 0.6002
Gangdong 0.025811 0.041358*** | 0.058477*** | 0.034703*** | 0.021143*** | 729 0.7775

p-value: “***°( < 0.001)

“ee (<0.01) ¥ (< 0.05)
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Table 4. Summary of population density
Region Regression level |[Number of Cases / Population (avg.) R2 Note
s /jzoluel vely | Census track 16,232 / 580 0.724
(i /gun/C;Lll level) Census track 660 (avg.) / 580 0.771 (avg.) Mizln0(§4690 éG(Zl:;:;Z;) ")
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Figure 2. Housing types and floors (part of Ssangmun3
dong, Dobong)
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Figure 3. Choropleth map (using floor area)
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Figure 5. Dasymetric map (using variable of housing
type)

Figure 6. Dasymetric map (using variable of housing
type & regional variable)
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