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ABSTRACT

Korea government has been developing KOPSS (Korea Planning Support System) to cope with the issue

of sustainable development triggered by climate change. The REPSUM (Regional Planning Support Model)
is one of five models of KOPSS. The REPSUM has four analytical components: The Regional Index
Analysis tool diagnoses regional characteristics and issues with various indexes. The Regional Industry

Analysis tool visualizes the spatial distribution of individual factories, analyzes a specialized function that

identifies the spatial agglomeration patterns and evaluates the development potential of an industry in a

region. The Regional Spatial Structure Analysis tool reveals spatial interaction among cities using trip data

such as commutation and school attendance. The Regional Development Analysis tool visualizes what kinds

of regional development project are implementing.
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1. Introduction to KOPSS

Sustainable development is not any more a
conceptual political declaration but an imperative
strategy to survive. Spatial planning has great impacts
on not only society and economy but also on
ecosystem because it changes spatial structure and
transportation. One way for sustainable development is
to take into considering all information in the spatial
planning process. Sophisticated analyses are inevitable
as well.

The KOPSS (KOrea Planning Support System)
project (MLTM 2009) was launched in 2006 to cope
with the planning issues. It provides analytical tools for
spatial planning from national level to local level. Five
planning areas are identified according to spatial
planning hierarchy in Korea: Regional planning, land
use planning, urban regeneration planning, public
facility planning and landscape planning. Five models
corresponding to the five planning domains have been
developed using GIS technologies and various spatial
analysis methodologies in response to the planning
processes.
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The Regional Planning Support Model (REPSUM)
that is detailed in the following section provides
information for regional planners. The Land Use
Planning Support Model is composed of three main
sub-models: Land Demand Projection Model,
Development Potential Analysis Model and Land
Allocation Model. The Urban Regeneration Planning
Support Model searches for an area that should be
revitalized based on the deterioration stage of
buildings/houses, household density by parcel, the rate
of irregular parcels and road length ratio by width.

The Public Facility Planning Support Model
analyzes demand based on population by parcel unit
for a facility and supply using a Probabilistic Gravity
Model (Huff model). The Landscape Planning Support
Model visualize a planned building in three dimension
to explore the various aspects of the effects by
analyzing skyline, visibility, average height, sunshine
right, diagonal plane control, blockage ratio and facade
area.

The KOPSS client was developed based on ESRI’s
ArcObjects. However, there has been strong demand
for opening GIS engine so that an open API
(Application Programming Interface) project has been
implementing since 2009. As part of the development
project, we are designing the open API to comply with
the Open Geospatial Consortium (OGC) service
standard (Figure 1).
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Figure 1 Open Application Programming Interface

2. REPSUM Overview

The main customer of the Regional Planning
Support Model (REPSUM) is officers or planners in
central and metropolitan governments, and provinces.
They need a macro approach. They want to monitor the
effect of their investment in terms of balanced
development. They also wish to allocate their resources
to local governments effectively within their
jurisdiction. Accordingly, the functions of REPSUM
have been developed to understand the relative
development stage of regions, to reveal spatial
interaction among regions, to identify industrial
characteristics and to support balanced development.

The first component of the REPSUM is the Regional
Index Analysis tool that diagnoses regional
characteristics and issues using various indexes. There
are over three hundred indexes. They can be classified
into population, economy, industry and infrastructure.
Some examples are shown in Table 1. The first step is
to visualize an index at the level of local governments
or at the level of metropolitan government/province.
We can recognize the difference among the
jurisdictions but it does not necessarily indicate
whether the difference is statistically significant. In
addition, we can present a scatter-plot of two variables
with cross-tabulation analysis. The next step is then to
analyze the local Moran’s / (Eq. 1) (Anselin 1995).
This gives us insight whether there is significant
unbalance among regional development. Some more
information can be obtained by analyzing the spatial
clustering index, G(d) (Eq. 2) (Getis and Ord 1992)
and spatial segregation index, S/ (Eq. 3).
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where d is the distance of spatial extent. Other
notations are same as in Eq. 1.
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where x is the number of a variable in i spatial unit;
X is the total number of the variable for whole area; y
and Y are corresponding variable. The notation d is the
distance that is determined by a researcher.

The Regional Industry Analysis tool visualizes the
spatial distribution of individual factories and
employee numbers that are registered on the FEMIS
(Factory Establishment & Management Information
System). We can choose a region and a specific
industry type. It also analyzes a specialized function
that identifies the spatial agglomeration patterns by LQ
(Location Quotient). The LQ is spatially extended by
incorporating a distance parameter d (Eq. 4). Finally, it
evaluates the development potential of an industry in a
region by investigating relative industries and
accessibility.

x,(d)/y,(d)



The Regional Spatial Structure Analysis tool reveals

spatial interaction among regions using origin-

destination data such as commutation, school
attendance and business trips (Gwang-ik Kim, 2008). It
is easy to understand how a region interacts with others
because the tool displays trip volume by line thickness
between regions. The Regional Development Analysis
tool that is on the primitive stage visualizes the

location of regional development projects by types.
3. Application
3.1 Index analysis

REPSUM provides a convenient way of searching,
favorite or recent indexes as a table of context in the
left side of the window (Figure 2). It also presents the
attribute data in the right side. Figure 2 displays the
population increase rate by local governments in 2008.
Cities around big city such as Seoul in the upper left
corner and Busan in the lower right corner show

highest showing urban growth.
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Figure 2. Population increase rate

Figure 3 presents an example of cross-tabulation
analysis. X and Y axes indicate road area and local tax
revenue, respectively. A small box of the scatter-plot in
the upper left figure implies poor local governments
with low local tax revenue and small road area. The
selected local governments are highlighted on the map
and then detailed information is presented on the table.

Figure 4 shows unbalanced development whether
rich/poor local governments are clustered by analyzing
Moran’s [ of the index of local tax revenue. Extreme
values indicate spatial autocorrelation of the variable
meaning unbalanced development. Figure 5 illustrates
spatial clustering index of the same variable.
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Figure 3. An example of cross-tabulation analysis
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Figure 5. Spatial Clustering Index



3.2 Spatial interaction analysis

Figure 6 illustrates commutation trip volumes among
cities. It reveals spatial interaction between cities
implying separation of job and residence. School
attendance and business trip volumes are also available.

TRERQANABAA ;W LS AEND AANRL
O D BND WO SND S0 EwAD SARW
ARNENGUENA . USNSRZ WA . NCRDTRNS. NSRUNY. SENPOLSNIY .
T T

i P N, e & =

ALl N Do 0AD It 2t A ——.

Figure 6. Visualization of origin-destination data

3.3 Industry analysis

Figure 7 describes an analysis process of industrial
characteristics in Gyeongsangbuk-do province. First,
the Regional Industry Analysis describes the count of
factories for each minimal administrative boundary,
Eup-Myeon-Dong, in the upper left corner. It is also
possible to visualize them in a grid cell as in the upper
right corner. Next step is to identify a specialized
industry. The figure in the lower left corner illustrates
the spatial location quotient with 10 km threshold. The
last figure identifies the cluster of automobile and
trailer manufacturing industry with the probability of
confidence interval.
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Figure 7. Industrial characteristics analysis

3.4 Regional Development Project

Figure 8 locates individual regional development
projects. It also presents the attribute information of a

selected project.
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Figure 8. Visualization of a regional development project

4. Conclusions and Future Works

REPSUM has shown some possibilities as a decision
making tool for regional planning. It visualizes current

situation and statistically identifies unbalanced
development using various indexes. It has also
demonstrated that REPSUM can reveal spatial

interaction among cities. Industry analysis has
provided the type of industrial agglomeration in a
province and regional development projects were
displayed on map along with their attributes.

REPSUM is an evolving model headed for better
decision making tool in regional planning. In terms of
Plan-Do-See cycle, it needs to provide an avenue for
planning, implementing and monitoring. A prospective
monitoring for indexes with spatiotemporal pattern
analyses to detect any significant change over time and
a methodology to identify duplicate regional

development projects are some of impending

improvements in the near future.
Acknowledgments

This project has been funded by MLTM (Ministry of
Land, Transportation and Maritime Affairs) since 2006.



References

Anselin, L. (1995) Local Indicators of Spatial
Association - Lisa. Geographical Analysis, 27,
93-115.

Getis, A. & J. K. Ord (1992) The Analysis of Spatial
Association by Use of Distance Statistics.
Geographical Analysis, 24, 189-206.

Gwang-ik  Kim  (2008)  Determination  and
Development Strategies of Mega Economic
Regions for National Territory's
Competitiveness, KRIHS

MLTM (2009) Korea Planning Support Systems (4™),

Final Report




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



