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Abstract Due to explosively increasing utilization in spatial information and a rapid development in
geospatial technology related to national territorial and housing, there are increasing demands for converging
spatial information on not only urban planning and real estate data but also newly generated data from smart
phone, GPS to achieve comparative advantage of national territory. In this paper, we prospect the utilization
of Converged Spatial Information(CSI) to future national territorial planning for the purpose of enhancing
territorial competitiveness. For this purpose, considering the Korea Land and Housing corporation(LH) takes
charge most of government's land and housing development projects, CSI usage of this company's 6 future
business domains until 2029 were used as a case study. Also, 7 CSlIs derived from literature review were
surveyed to find the degree of CSI utilization in the national territorial future. In the analysis result, it was
found that 3D data and mobile data among others have higher degree of utilization, and urban and regional
development is the most highly utilizable domain for CSIs. After all, to revitalize the use of CSI in national
territorial future, it is required to do a balanced construction of territorial use spatial information about
marine use, coastal use, underground space besides land use.

Keywords : Converged Spatial Information(CSI), National Territorial Future, National Territorial
Competitiveness, National Territorial Use

1.7} & stel =R A AElE HE5e7] ofeE S4S 7
2= AR AT B7FAAS 7R QojA] A7) A

LL ST v QgolAe] Aol Wastohps). 4714 Baw
H o

FEE oje] aQle] o8] A3 meEn, au o Ohe PlE HEARS T8 76 Al A5

*This work was written based on the author's conference article(Using Converged Spatial Information(CSI) for territorial and
housing planning - The Case Study of LH).
* Author would like to thank anonymous referees for helpful comments on earlier draft of this paper.

" Jun Young Choi, Spatial information office, Korea Land and Housing Corporation, novacite@gmail.com(Ph.D.)

71



b=

)

M

obrg} 71 Aol AoJE A} NS 7] Holl theksh
ATl AR ] o] SE/LS G4 o
5% (driving force)S Q1ABHES 3= Zlo|ti14]. ©]
o 0o REASNNE 722A, AAERA A,
Ag 2 AA Aol d, AAHTE 5 AASH,
&, BUEY HAAA ] FAAA A US 9130
AR B 7]Ee] 3 A8 shHA €7, 20].

olA 7 FIHAR B 7|5 3akee] A3 w7IH g
BREAA F1o082 WAs) ghvh HLol= a8 R
o} B EATe] S5 sy @hdks] o] whet =

oo &-go] EH9AL, FEF Fdste] 9l
o] IR T a/do] ARyl Jrh4]. dHE &
AR 7)ol ARG Bt YA ole B4
= o= 7les EEoAu Aol vhE SR E
AA AEAde A & A HIATE B ofy et
&g H|o|E(public domain data)2] 7HHo 2 TR
o} A3t 7Fs3t HlolH = Ky Sowtal, AnfEE]
GPS(Global Positioning System)E ©]-8-3F 9] %] 2] 7]
o] whkyl EQE, Ho] Ak 5 SNS(Social Network
Service)®] &-&F7FE T E WFFE 2 SNS
& E3ete] A-gd-8-8h= &1t Bl u|o|Ef(Spatial Big
Data) A7 =% A7)E L JH29].

olol) we FEALNAE T2 Y Q= B
Be Alssta AFeAle 72 TS sk 7 E 4
3] (National territorial competitiveness)ll 7]%3H3]
SRR} 7ss 8stee wYo] Ao $
=, wEZF BAAsHA 7|9 RrAlskaL ¢ A
FARE Frelsh] S8l EelA oFav 3, e
o] A} e 245 T YAEAY Aspet T
TEA G IR T A & Utk 3]
th ERoAM= wEe] AAY
U PR USRS} AAlsk
7begh BE ARl &
(Converged Spatial Information)
A Akt akelel &2l 7]tk
2318} Ao BUANE] FES AL Qo]
Z Ao AAA A 7 Fs A =

o

£

=
T

fu
_] |
o~
off
oL
0

rr

N
K
o

2714

2

1) EXF7F Yol A vehtE AL3] A,

1t
o] £H4ARI} AA| g3l FdH o

9 S AE el R guel AgE o} Yehj
Auz FEEAAHNA T 71 Eg ol th2s]

72

analysis)®] A7} AAFHL] 75 2 L&}t vl
o] Adajwofof sl7] wii-o|tH9, 25]. whbA

7)=o] Al Aol ALH = AAHE AerE
Hope v SEAEQT9 8758
284S gAstaA} st v e AR Y
B EAH o] Wste] wE =AY S (urban
shrinkage), 1|©]-8& T EF 7] o] § 5} &2 s}
o] Wisr} o id=o] thekst I u €8 9 A
WhHol e TH21].

B R ME FEASY AY-iob §RY 1
GECEEERE S LSRR L UEMOE

(
=

T EA ST Ay G7AE e 37199 &
I EAFEZAKLH)NA 33 vl SEAIIS o
oz sk =we] AL o Erkh 27l A
= A8y BEE AR 2 7AE 2 vjg SEA
A AR e A AYPATE T8 AAEE =
STt 3ol M= FEA ] A8 7Hsd §55
TARE B3] fl8te] 53 7R dis)
o519l al, AL Tl vl 187 ¥

Heo| dejrids AA3IATE 4o A= AEFA
5 B3l LHY v ARS gPde s S8Ubse 55
o AR E BAste] Ay FEA| ] &8-S 3
AAPS AAEEAL 5l e RS AAESITh

I =]

I

ol oxl OH ﬂHN’

1.2 A4

O

H

~

ol 1%

=4 kil AR A A 7R
ohFet wERoRe] B 8 dEAEE

20+ Environment and Urban Planning B(EPB),

L
flo

=
7}

-

M

O
off X,
ol ol

al
Computers, Environment and Urban Systems(CEUS)
5 R ) Ade) A 5zt TEAE Bof 4
geAE 2T B4, Wb EdS(mega
trend) 412 Ea) £&9 LHO 1#AGS FE, &
A, G BokR PR 717k @), 3], 4712

FATH22). 715 wobd &8-S ARl #
& ABATY N1FS Fas) v]e BEForE

=S|

= v,

A7, Hgow EFetleh w3 =& v Algd
ek Atel AL S SRS e Bl S-8Ek
& AT e vEAriel theiM =
opHE AE 7d o4 LH HdS e 57 ¢

AE quw gug

A Aole] %E AAES ST
2. e



A= AgY AEE AR 2 FAERS sotels Zlo]
Hdasith AR oA} 3-As AlE V)es
ShH T4 E 7] (central intelligence), &7t 7]

S(false tasking), A7 7|5 (policy clarification),
Al &1QIet 7]°5(detailed development planning), 7%
2 7YX (feedback and review)o. 2 Um = ATH6].
ojuf Z} AR = A BA AR, EXo] &R 5
AgHd AR R A, dFAHR] 24,
A ] Sk(scenario) 21, AlIEQtE 2 E HE T
AR Q79 B3 o] Vs AE sy dEE
TA A Amgy, 4, F7L g E 918 ol
2t

SAARRE e 223 AsiA =A8 R J)2
U] =(Urban Information Pyramid)2] 7Hd& =3t
Huxhold= 718 &A™ 41 8.5 A3l TH18].
o] Fetu|=o M= )50l A3 (operation), F7Fll
#+2](management), 9150l A (policy)e] A
7155 T ojuel R AAA = A2 e
7} Age . Ao 2= Hlolgr) aofy o] &
AA R Ar7} o] &ethal Byt sk, vl GIS

v

U ) FEA Hof el B

J

7} Al&lel] 7]e1%}= Hl= Drummond and Frenchi=
2 (analysis), A 7(design), 2} (process) o= L}
ot 2 AlFolA GIS &gl g EA oA AlE
Aol A= 748 dijks EA317] 91k 3akd ] &8,
Al M= Tieke] B4, A= FHAE GISY
28-S AABEATH13].

32 Mo

ojdel AlelMe] AR BAAHE s B
B AERok] &8 7Hed §5% SR E mE
a 1] ffsir= Al a3 JusFs BE3S 9
g AgA o] o] Dasta AF S 1%
Auo] At gcofe] WRFS AAT 5 Uk

W

2.2 PR =EAZ] FNHFE &

njE FEe| gk A EE BU, g, vge
=, 59, g=9] AlelE HESSITHTable 1)[26]. EU,
zg mde] Ao SRS AEA A
nlEf TS sk Sl AR =2 ARESEe]
th. EU®| 7 -9-oll= 7FE 13 (cartographic)S &2}
202 ARgste] 2] ol whet Zh=o] HAS Al

=2

Table 1. Territorial future plan of each country and role of spatial information

Country Plan / Report Direction of Plan Role of Spatial Information
* ESPON(European Spatial Planning Observation)
. predict the territorial future of europe 2030
Scenarios on the . o . . . .
. based on the baseline, competitiveness oriented | * Using cartographic to display the result
EU territorial future of . . . -
2030 and cohesion oriented scenario for the of the future prediction
europe
P population, energy, economy, transportation,
governance and climate change field.
* DATAR predict territorial future of france
th lyzing th tial . for fut tial
France Territoires 2040 based on the cross ?nahyzmg e 7 spatia Used'as a basemap or future spatia
systems and two objectives and as a result 28 | planning scenario
scenarios are derived.
* Land Use Scanner, land use distribution
* VROM(Ministry of housing, spatial planni ’
( 1n1.s 1y oF fousing, spatial p an.nmg model based on the RasterPlan GIS,
and the environment) suggest future national
o . L. prospect future land use by
Netherland | Territoires 2030 territory as decentralization (palette), green L . .
quantitatively representing intensity of
landscape (parklandschap), flow (stromenland) .
) present land use, attractiveness of future
and urban environment (stedenland). . .
land, regional requirement, etc.
* BBSR(federal institute for research on building,
Szenarie'n zur urbgn affairs and spatial development) prospect | _ Used as a basemap for future spatial
Germany | raumentwicklung | spatial structural development based on the lanning scenario
2015/2040 spatial structure conceived by Germany and P &
Europe.
* Simulating dispersion of urban land use
Future prospect . . . . .
tratesics f * KRIHS derive four scenarios based on the 10 | using ABM based What-If simulation
strategies for
Korea nationalgterritorial mega trends of low carbon energy, safe which utilize spatial data such as Land
development territorial land use, urban regeneration, etc. cover, elevation, slope, restricted
v
P development area, population etc.

Source: BBSR(2003), DATAR(2011), DIACT(2006), ESPON(2007)
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F(abstract) 2} = Al E-S T2 92709 =Es
dom FAE FEaIth 4 AgEE -8

2H8E 9E A8 O—ﬁ(planmng domain)¥} X 7|&
2 odlo]He 2HE % 9 (technology do-
main) 0. & FA|o]E ]—Oﬂ TH(Table 2).

ul=
~

Table 2. Keyword for each theme domain

Planning domain Technology domain

* Cit d Region: Urb tial .
ity and Region: Urban spatial | _ Mobile phone, Geo

structure, Urban growth and

shrinkage, Urban form, Urban

sprawl, Urban development,

visualization, Indoor
GIS, VGI
Volunteered
Urban hierarchy, Residential (Volun ee.re
. o Geographic Infor
segregation, Urban facility, .
mation), Open source
data, Big data, 3D
city, PPGIS, Spatial

knowledge, Urban

Redevelopment, Exurbanization
* Housing Market: Land and
housing market

* Transportation: Transportation .
. . . modelling,
Corridor Planning, walkability .
. GeoSensor, Public
* Environment: park, energy, .

. participation
noise

Source : Extracted from Environment and Planning B,

Computer, Environment and Urban System
journal between 2008 and 2012

AT Alg G dEAQl AR Al
ZFZ(urban  spatial  structure),
growth), ' 7] €(transportation planning), 27 %7}
(environmental appraisal)2} 7 =A] 2] E|(urban
shrinkage), =X %<2/ (walkability), ©|U*](energy),
Zx(noise) & Ao e A o] AATh =S
= Bk dste] YA E B E3k, FEolu =
o AAEAE 7122 3 A37Hd E(indoor GIS),
DEM(Digital Elevation Model)oll 7]%3%F 321 -3t
A, A= A% (crowd sourcing) 52 WHS &
Sk el ¥ H(Volunteered Geographic Information,
VGI), 2& 2=EZ|E (Open Street Map) ¥} 72 2
T2 HlolH o] -8, HlHo]E(big data)®] €&, A
S AIM(Geo sensor)E ©]8-3 A E O] &8 T
HeR A giict BEE FAlo] oA 7ededs 5
/K] o7 7_,__/] e} E‘_tﬂ- 51 xa]y_ Zd,(ﬁ];]_(Table 3)

759 T K= 242 33 d]o]E(three dimen-
sional data), 50} o] E|(mobile data)?), Fold] &
HYH(VGI), 2.E42 Hlo]E(Open Source Data),

T A A (urban

3) SK Telecom®] *] 2H]Z(Geovision) A1H] == 1}
7] EIPPRE o]gate A, A=, AL A, FAA,
2 g iu]ﬁr 01—73]1% o83t A

[eR=S
AT 5 FEATE BAsh gl
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Table 3. Converged Spatial Information applicable to national territorial future

CSI Characteristics of CSI

Utilization in territorial planning

analysis design

process

Three dimensional| * Generating data from DEM

(3D) Data or LiDAR surveying

* Landscape and
Visibility analysis, design
Terrain analysis

* Evaluation and .
* Supporting

. design collaboration
alternatives

* Acquiring location and
telephone call data from GPS
of smart device

Mobile data

* Measurement of
daytime and
pedestrian population

* Demand
analysis for
public * Collaboration of
policy(Design
of midnight bus
route)

planning result

Volunteered

ofun eerelz * Built from public
Geographic articipation analysis
Information P P g

* Local vulnerability

. * Communication and
* Review of L.
. collaboration in the
Design

plan. process

Freely available to everyone
d 11 ted not b
Open Source Data and usually created not by

government. for example

Open Street Map data

* supplement data T
. PP . * Participation in the
in the planning

planning process
process

Structured form of Big Data
Structured Big created from administrative
Data information and credit card

transaction data

* Analysis of City
function, small
development

* spatio-temporal
patterns of City

* Segmentation of | * Policy transparency in
policy the planning process

Unstructured form of Big

Dat ted by SNS(Social
Unstructured Big ata created Y (Socia

* Monitoring social

* Adjustment of | * Conflict management,

Data Network Service) such as trend establishment collecting opinion on
Four square, Twitter, Flickr, time public policy
Facebook
* Fuse and analyze sensor data | * Accumulate and .
. . . * Monitoring
Geo sensor with sensor location and analyze environment result feedback i

surrounding spatial

information

information like
temperature, wind

to CPTED#

Source: Batty(2012), Cheshire&Batty(2012), Haklay(2010), Heikkila(1998), LHI(2011), Read et al.(2009)

& dd|o]E|(Structured Big data), B]A3 H] o]
(Unstructured Big Data), %] 2.414](Geo Sensor) 5©|
th. o] 7kt 32k dlojE| e} 2| QAAE Al fstale
Fgo ohd WA 5 i Al] A el
2 HEE ARtk AN gerER 75E
o]d F7FA R b= o]} QlTh
B RO §u BN FEiole] 38
AE A B2 AAA AR #5, 5, A4S
& 5 9 Teitz®] NI 5S Algalo] §E3)
8-S 4 (analysis), A 7l(design), 2}
(process) 2.2 -F3}5ITH13].9)

4) Crime Prevention Through Environment Design
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Figure 1. Integrated database of National territory,
city, housing information in the SDW

Table 4. Utilization of spatial information for LH
business

LH business Utilization

* Review of urban master plan,
Site analysis Developable area analysis, Feasibiity

analysis

* Generation of parcel map, preparation

Land
an . of land report, land appraisal,
Compensation | . .
investigation of illegal structure
Utban * Land and housing analysis of

designated site, review on business

Regeneration . .
index, project management

. . * Understanding surrounding conditions
Social housing )
of purchased rental housing

Land Banki * Decision about purchasing on
and Bankin
g suggested land

Land and
Housing Sales

* Promoting sales and providing
information service to customers
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Table 5. Future Business areas of LH

Business Peilod Future Business Area
area
* High-tech, eco-friendly complex city
S development: Accumulation of city
development know-how about U-City,
Urban/ low carbon green city
Regional * future new space creation such as

Development, M marine space, underground space,

artificial island

* Regional growth pole and lagging
region development and management

* Developing business model from
S physical urban redevelopment to
general urban regeneration

* Legal system improvement through

Urban M . .
pilot project

Regeneration - -
* business planning and managmnt

about general urban regeneration for
regional development and demand
tailoring

* Survey housing demand of vulnerable
class, developing type of social
housing, developing governance with
NGO

Housing

Supply/
Welfare

* Supply social housing tailored to
vulnerable class, developing
governance with central and local
government

* Maintenance and providing service to
L social housing, establishment of
support system by central government

* Supply demand tailored Industrial
S Park(IP) through regeneration of old
IP and development of rental IP

* Management of complex space which

Economic . .
M various uses are mixed such as IP,

base . .
residence, leisure

* Creation of inter-korea cooperation
L through IP development in border
area and North Korea

* Facilitating development in border
area

* Making policy and project for

Inter-K: M i
nter-Korea developing North Korea

Relation - -
* Developing Social Overhead
L Capital(SOC) in North Korea such as
city, housing and IP
S * Survey of developable land and
. planning the land banking
National ; :
o * Expanding function and scope of land
Territorial | M . L. .
banking based on spatial information
Management ; ; - -
Ll Managing land banking with spatial

information and technology

* S: Short term(2012~2017), Mid term(2018 ~2023),
L:Long term(2024 ~2029)
** Source: LHI(2010)
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Table 6. Degree of utilization of converged geospatial information

Strucutred Unstructured |O S
Business area 3D Data | Mobile Data T'ucu e Geo sensor VGI ns. ructure per Souree
Big Data Big Data Data
Urban/Regional Dev. 3.98 3.37 2.74 291 2.04 2.43 2.01
Urban Regen. 425 3.61 2.65 2.64 2.69 2.38 2.26
Housing
3.89 33 2.81 2.3 2.79 2.43 2.06
Supply/Welfare ? ? 7
Economic base 4.29 3.36 2.44 2.34 2.28 2.24 2.06
Inter-Korea Rel. 3.73 2.63 2.06 1.83 1.56 1.81 1.56
Nat. Territ. Mgt. 4.01 3.35 2.59 2.08 2.14 2.13 2.16
Mean 4.07 3.47 2.61 2.44 2.30 2.24 2.09
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Table 7. Degree of utilization of converged geospatial information by business area

tial Inf ti 1)*
Period Business area Future Business Converged Spatial Information(CSD)
1 2 3 4 5 6 7
. * High-tech, eco-friendly complex city development:
ban/R 1
ur anD cetond Accumulation of city development know-how about [4.71(4.35|3.29(3.06(1.82|3.00|1.94
v U-City, low carbon green city
Utban Regen, | - Developing business model from physical urban 1, ;o153 7615 g5 15 71271 | 2.35]2.59
redevelopment to general urban regeneration
Housin * Surveying housing demand of vulnerable class,
short & developing type of social housing, developing 3.71(3.65]2.94(2.47(2.71(2.29|2.18
Supply/Welfare .
term governance with NGO
Economic base | - ouPPlY Industrial Park(IP) tailored to demand through |, 5|3 o715 4115 2412 35| 1.04|2.24
regeneration of old IP and development of rental IP
Inter-Korea Rel. | * Facilitating development in border area 3.53(2.65|1.94|1.82]1.29|1.71|1.41
Nat. Territ, Mg, | - ourvey of developable land and planning the land |, o515 7115 7615 1812241229 |2.24
banking
Mean 4.07|3.66(2.70|2.41|2.19|2.26|2.10
Regional | ¢ i i
Urban/Regiona future new space creation ‘suc‘h as marine space, 36513350271 1271 12.59 | 2.29| 2 47
Dev. underground space and artificial island
Urban Regen. * Legal system improvement through pilot project 4.293.88|2.76(2.76|2.76|2.35|2.12
Housin * Supply social housing tailored to vulnerable class,
g developing governance with central and local 4.0613.822.65[2.65|2.88(2.53|2.06
Supply/Welfare
mid government
term | Economic base | enagement of complex space which various uses are | 1|5 7615 3515 12| 1.88]2.12| 1.8
mixed such as IP, residence, leisure
Inter-Korea Rel, |~ hiaking policy and project for developing North 3515 0415 1515 12| 1.94 | 1.88 | 1.65
Korea
Nat. Territ. Mgt, | - L xpanding function and scope of land banking based |, 413 5915 6512 35]2.20(2.04|2.41
on spatial information
Mean 4.17|3.39(2.54]2.45|2.39|2.24|2.10
Urban/Regional | « Regional growth pole and lagging region development 3290247023502821159|1.82| 158
dev. and management
Urban Regen. * Legal system improvement through pilot project 4.18|3.47|2.47(2.71|2.88|2.12|2.59
Housin * Maintenance and providing service to social housing,
g establishment of support system by central 4.06(3.47|3.12(2.59|2.76|2.47 (2.18
Supply/Welfare
long government
term | Economic base | G orion of interkorea cooperation through IP 4.65(4.18(2.76[2.76 | 2.76 | 2.76 | 2.18
development in border area and North Korea
Inter-Korea Rel, | * Developing Social Overhead Capital(SOC) in North 5 15 0915 59 1 82| 1.59 | 1.94| 1.53
Korea such as city, housing and IP
Nat. Territ. Mgt. * Managing land banking with spatial information and 3.88(3.53(2.59|2.12|2.29(2.24|2.12
technology
Mean 3.97(3.35]2.60|2.47|2.31|2.23]2.08

* 1. 3D data, 2. Mobile data, 3. Structured Big Data, 4. Geo-sensor, 5. Volunteered Geographic Information(VGI), 6.
Unstructured Big Data, 7. Open Source Data
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