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Abstract Several countries have built National Spatial Data Infrastructure (NSDI) for information sharing among
various fields. One of the important factors of NSDI is framework data, which is the most commonly used geospatial
data across various fields. Previous studies on the framework data suggest components based on frequency survey and
case study. However, such research methods do not have objectivity in setting the components of the framework data.
This research uses factor analysis with 104 medium-level layers from the most widely used National Base Map and 5
layers from the other sources including cadastre and aerial image. Each layer is scaled with usage level as four different
patterns of 1) background data, 2) reference data, 3) base data, and 4) other data, respectively. The analysis results show
that the layers are grouped into 5 to 7 factors according to the patterns. ANOVA reveals that the mean differences
between the factors with high values and the other factors with low values under each pattern are statistically
significant. Such high value factors under each pattern consist of similar layers, close to identical, with those under the
other categories. This research proposes framework data system, including transportation, building, hydrography,
elevation, administrative district, digital orthoimagery, geodetic control, and cadastral based on the analysis results.
Proposed framework in this research will be a basis of establishing spatial data sharing system. For sharing proposed
framework data in various fields, these data must be established and distributed as actual standard and also related
future researches should be performed.
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Factor Analysis
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Table 1. Literature review about classifying layers of geospatial framework data

Related Research

Selection Criteria

Selection Method

Layers of framework data

A Pilot Study on
Building Geospatial
Database
(Choe et al, 1997)

Spatial Data Utilization

*Needs of municipal
government

* Application case of GIS
*Case of abroad

*Geodetic points *Elevation : Contours, DEM
* Administrative boundary : Administrative boundary, Coastline
*Hydrography : Centerline and boundary of river

*Road : Centerline and boundary of road

*Main buildings *Cadastral : Parcel boundary

*Digital orthoimagery

A Study on
Upbringing and
Supporting of GIS

Needs and utilization in

10 sequential choice of]
36 spatial information

*Road networks
*Address coordinate
*Underground facilities

*Urban planning
*Building
*Land planning

. ket . . . L .
industry marke for improvement of GIS|*Geodetic points * Administrative districts
(Kim et al. 2001) *Digital orthoimagery  *Land use
*Transportation : Railroad centerline, Railroad boundary, Road
*Reusability centerline, Road boundary

Research and Pilot
Project of Establishing
Spatial Framework
(Park et al, 2001)

*Spatial information offering
Reference System
*Legal Standard

*Spatial Information can
establish and management
to spatial framework data

*Case Investigation of
foreign countries
*User Demands
eInterviewing with
specialists

Facility : Buildings, Cultural Assets

*Maritime and water resources : River boundary, River
centerline, Lake/Reservoir, Basin boundary, Coastline
* Administrative district : Administrative boundary
*Geodetic control : Geodetic control

*Cadastral : Cadastral  *Topography : Contour, DEM
*Aerial and Satellite Imagery : Digital orthoimagery

Research of Quality
Improvement of
Establishing Spatial
Framework Data
(Woo et al., 2001)

*NGIS Ordinance article
15, clause 3(Basic frame,
Fundamental Information,
Duplication Possibility)

*Present condition of]
public DB and meta-
data

*Comparing spatial
framework data of
aborad with domestic
digital topographic map

*Building : Major buildings

*Hydrography : River centerline, River boundary
*Transportation : Road/Railroad centerline, Road/Railroad
boundary

* Administrative boundary : Jurisdictional boundary, Coastline
*Cadastral : Parcel boundary

eImagery map : Ortho-projected imagery map
*Topography : Elevation

*Geodetic points : Triangulation point, Benchmark

Research about
Establishing
Promotion Strategy of
Spatial Framework
Data
(Shin et al., 2002)

*Features which high user
needs

*Features which basis of]
another feautre

*Spatial framework data
which can approve
*Feature which proposed
by specialists

Applying results of

preceeding research

Facilities : Buildings, Cultural assets

*Transportation : Railroad centerline, Railroad boundary,
Road centerline, Road boundary

*Maritime and water resources : River boundary, Lake/Reservoir,
Coastline, Basin boundary

* Administrative : Administrative boundary

*Geodetic control : Geodetic control

*Cadastral : Cadastral

*Topography : Contour, Elevation points, DEM

«Satellite and Aerial Imagery : Satellite imagery, Aerial imagery

Research about
Establishing
Promotion Strategy of
Spatial Framework
Data - 2nd Phase
(Kim et al, 2005)

Articles presented in NGIS
proposal phase 3

*Transportation : Road boundary, Road centerline, Railroad
boundary, Railroad centerline

*Maritime and water resource : Coastline, Maritime boundary,
Submarine topography, River centerline, River boundary,
Lake and reservoir, Basin boundary

*Facility : Buildings, Cultural assets

*Administrative boundary : Administrative and jurisdictional
boundary, District boundary

*Cadastral : Parcel boundary, Lot number

*Geodetic control : Geodetic control

Satellite and aerial imagery : Satellite Imagery, Aerial
imagery

«Statistic(New) : Statistical district

Supporting Research
of National GIS in
2006 (Integrated
Management of Spatial
Framework Data)
(Sagong et al., 2007)

*NGIS Ordinance article
15, clause 3(Basic frame,
Fundamental Information,
Duplication Possibility)

* Administrative district
Facility *Cadastral
*Maritime  *Topography
*Spatial Imagery

*Transportation
*Water resources
*Geodetic Control
*Statistics
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Imagery 3
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Table 3. Respondence category
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Civil engineering 39 153
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Spatial Information 59 23.0
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Table 4. Verification of KMO & Bartlett (Significance Level 0.05)

Division Background data | Reference data Base data Etc.
KMO measure of sampling adequacy 0.956 0.960 0.957 0.927
Bartlett test of sphericity
. .. 0.000 0.000 0.000 0.000
(Significance Probability)
Table 5. Verification of ANOVA (Significance Level 0.05)
Division Background data | Reference data Base data Etc.

One-way ANOVA with post-hoc analysis
(F value/Significance Probability)

63.597/0.000

66.385/0.000 61.159/0.000 68.929/0.000

Homogeneity test of Variance

0.040*
(Significance Probability)

0.055%* 0.001* 0.001*

*The homogeneity of variance is violated(at a = 0.05). The results from Dunnett test of one-way ANOVA with

post-hoc analyses are used.

**The homogeneity of variance is satisfied (at a = 0.05). The result from Duncan test of one-way ANOVA with

post-hoc analyses are used.s
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Table 6. Summary of Factor Analysis

of Application
Background data Reference data Base data Etc.
Factors
- o . Hydrography,
tent Facility, T h Facility, T rtat
Conent | Fasl, Topogaphy | Fcil, TRnsporiion. | peuion, Inage | Facii 2
Factor 1 ) ) Label, Etc.(26)
Ei 1
'%::;1“ 28.399/2.6433 23.577/2.6436 21.060/3.7150 28.283/2.4119
Transportation, .. o . Hydrography,
Content Facility Hyd h Facility, T rtat .
(Nonm:;r) Hydrography, Label aciiby_ (2y0)rograp Y aciity (;e(l)r;spo ation Transportation, Imagery,
u
Factor 2 17) Label, Etc.(27)
Eigenvalue 14.471/3.8647 18.396/2.6185 20.982/2.4805 27.348/3.3459
/Mean
e Hydrography, .-
Content Facility Hyd h; Facility Hyd h
(Non En ) iy (;) TOBrapLy Transportation, Label, Facility(18) actity_ ( lyl)rograp Y
Factor 3 Hmber Etc.(20)
Eigenvalue 11.481/2.9100 18.088/3.7320 18.684/2.8206 14.917/2.5018
/Mean
Content . . .. . .
(Number) Transportation(11) Transportation, Facility(7) Transportation(14) Transportation(11)
umber
Factor4 Ei I
reenvatue 11.382/3.1682 10.237/2.2679 14.502/2.9079 13.290/2.6464
/Mean
tent Facility Hyd; h tation, T h
Conten Vegetation(2) Transportation(6) acility_Hydrography | Vegetation, Topography
(Number) (6) 4)
Factor 5 Ei I
rgenvatue 6.904/2.9700 6.100/3.0833 5.572/2.8283 6.382/2.5200
/Mean
Content . . Topography,
Ti -
(Number) ransportation(3) Vegetation(3) Hydrography(2)
Factor 6 Ei |
12env;
genvaue 6.531/2.3867 3.579/2.8733 4354/2.6700 -
/Mean
Content Imagery(3) Imagery(3)
(Number) e e
Factor 7 Ei !
1genvatue 2.776/4.2633 3.258/4.1200 - -
/Mean
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Table 7. Layer Groups by application behavior of Spatial data

Layer Type of Application Background data| Reference data Base data Etc.
Road Boundary O O O O
Road Centerline O O O O
Transportation Railroad Boundary O O O O
Railroad Centerline O X O X
Railroad X O O O
Buildings Buildings O O O O
Cultivated Boundary X X O X

Vegetation
Vegetation Boundary X X X O
Coastline O O O O
Isobath X O O O
River Boundary O O O O
Hydrography Real Width River O O O O
River Centerline O O O O
Lake/Reservoir O O O O
Flowing Direction X X X O
Topography Contour O O O O
Elevation Points O O O O
Administrative Boundary O O O O
Boundary |Water Topographic Boundary X O O O
Etc. Boundary X X X O
Place Name O O O O
Label Mountain/Mountain Range O O O O
Map Boundary X O O O
Geodetic Control X O O O
Cadastral Boundary O O O O

Cadastral
Lot number O X O O
Aerial Imagery O O O O
Imagery Satellite Imagery O O O O
DEM O O O ©)

*¢(O’ and ‘X’ means whether corresponding layer including in each factor group or not in Result of Factor Analysis

Rt whebd o E e |RBHAREA oge] of & ohch

2 Zo® BetEch AW, GRS SRR 7| mgg Rt Bee] Sl A ] $19)
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Table 8. Framework Data System (Draft)

Table 9. Spatial Information Layers of Foreign Countries

Theme of Framework Data Type NSDI (USA) INSPIRE (EU)!9
Road Boundary Polygon Cadastral Cadastral Parcels
Road Road Centerline Node/Link Digital Orthoimagery Orthoimagery
oa
Bridge Polygon Elevation Elevation
Tunnel Polygon Geodetic Control Coordinate.RefereTlce Systems
Transport Railroad Geographical Grid Systems
5 Polygon -
ation Boundary Governmental Unit e .
] Railroad Boundaries Administrative Units
Rail ) Node/Link -
road Centerline Hydrography Hydrography
Bridge Polygon Transportation Transport Networks
Tunnel Polygon Geographical Names
Building Building Polygon Addresses
River Boundary Polygon Protected Sites
River Centerline Node/Link
Hydrography - - Land Cover
Coastline Line
- Geology
Lake/Reservoir Polygon
Contour Polygon
Elevation Altitude Point Point S. 7‘8_?‘ %
DEM Raster
Byl H o] xol I QA ) =
Administrative Pol ) 7| 2SS 9, :zi)L 3> ‘fﬂolﬂﬂ% 5ol o
Administrative Boundary olvgon 3 9L NGIS A& o] o 2Hg] 9ttt 18
district Jurisdictional Pol T 7R RE oA AR FEEA gL 8l
olygon
Boundary v ok A date A9t SR, A 78T
Digital Digital Raster 7w FEA Do 7]of51x) FHTHs olu|w s e
Orthoimagery Orthoimagery S Qe Aotk
Geodetic Control | Geodetic Control Point BRI E AR Z7HA R T oA LEEA
Cadastral Cadastral Polygon 2 8708 FA3IA} = AR}t AZAE o
o] Foj Aok gtk 1 olf= 7 EFAHE A
T3 BT A GAe ANARE HEEE  ARNOE FURE FRAAIL THEE Slo] oh
Fou, S 7HAAL Aok A =S HARE 7] Wi Zolch AARE 7S R} theFeh foko
SAHAFGALS A RFAHRE R T, A ZHE7] ge4 AA BE FYR PEED $5
2 Ao A AAIRE 7]E-3 7 B F=A](Table 8)= = AAE ZFofof gt 7| 2HHH A
Nze] AeAe g net Atk & 4 gtk BB RO BRR FRAAS TESH: A2 Bl
1 EQt oA el Aot vl s AR sttt o] A ©FE F 7lflof 1 thE dEE &
Fto] sl qlek 1E]al v)=2) NSDIeF 3 ¢let 2 g ok 2™ HollA & A A TR VR
©] INSPIRE (Table 9)¢] 7|25t Kot AA 2}o] SUREE FAA B oR HoJFirh=t] &ju]
7} Itk & 4= 9ITk. whebA oloh e gAMHe B 2 2 4 gk
AT7} 71 del ASEE FAS ABHoR £2 B ATE aQRAS Ba BAY /HoR 9%
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