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Abstract: Normally, a digital geologic map can be defined as mappable one whose spatial information with geographic
information details and geologic database attribute, recorded in a digital format that is readable by computer. It shows
fundamentally two different conceptual perspectives: cartography for digital mapping and analysis for geo-data processing.
While, as both aspects basically relate to natural entities and their interpretation of complex features fused with multi-sources,
digital geo-data mapping or geologic mapping, it should be distinguished from digital mapping in engineering such as
UIS(Urban Infomation System) and AM/FM(Automated Mapping/Facilities Management). Furthermore, according to short-
cycled development of GIS(Geographic Information System) software architecture based on IT(Information Technology) and
wide expansion of GIS applications' fields, the importance of domain analysis and application model is emphasized at digital
geologic informatizaion. In this paper, first, terms and concepts of geo-data model with general data modeling aspects are
addressed, and then case histories for geo-data modeling and several approaches for data modeling in GIS application fields
are discussed. Lastly, tentative conceptual geo-data modeling by using UML(Unified Modeling Language) of OO(Object-
oriented) concepts with respect to USGS/AASG geo-data mode is attempted. Through this approach, the main benefits for
standardization and implementation lineage with conceptual model in consideration to reusability are expected. Conclusively, it
is expected that geo-information system and its architecture by UML is the new coming key approach for the GIS application
in geo-sciences.
Key words:  Geo-data Model, GIS, OOAD(Object-oriented Analysis and Design), UML(Unified modeling Language)
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CSIRO(Commonwealth Scientific and Industrial
Research Organization, 1996)
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ATEJ0] YR 331l AAHEAE 98 715k
29 3FA gk ARAGE delHdE IS
Hl Qlthlamb, et al 1996). o] B&E GIselA A|F3}
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Fig. 1. Base concepts of USGS/AASG geo-data model, reproduced from Johnson et al (1998, 1999).
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Table 1, Comparative summary of major previous geo-
data models

Model  Modeling Stage  Key words Remarks

GSRO Physical  Primitives, 3D operation,  C++ Implementation
Topology
POSC Logical Borehole Geophysics Related to PPDM
Standard Model for Model, Other
Exploration International Standards
FGDC Conceptual Geologic Mapping Geologic symbol
Standard and pattem
USGS/AASG  Conceptual  US National Geologic NGMDM{National
Map Geologic Map
Data Model) Project,
Related to FGDC Model
BGS Conceptual/ Digtal Geologic Mapping, British National
Logical Geo-Data Dictionary Standard
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<<Interface>>
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Fig. 2, A part of UML class diagrams of OGC standard inferface for grid coverage(Open GIS Consortium Inc,, 2000),
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+ maximalComplex(): Set<GM_Complex>

+ transform (newCRS : SC_CRS) : GM_Object {Reference}

+ envelope() : GM_Envelope 0.1 +CRS

+ centroid() : DirectPosition \

+ convexHull() : GM _Object <<Abstract>>

+ buffer(radius : Distance) : GM_Object SC_CRS

/,\ (from Spatial Relerencing by Coordinates)

‘ <<Type>> <<Type>> <<Type>>
1‘ GM_Primitive GM_Complex GM_Aggregate
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Fig. 3. A part of ISO TC 211 data model standards(1999) as UML notation,
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Fig. 4. An example of UML class diagram for component-based Road management system, using Rational Rose CASE

tool (ETRI, 1999),
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Symbol
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Projecton GeoSource
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Fig, 5, UML representation of USGS/AASG geo-data model: legend and metadata portion,
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Fig. 6. UML representation of USGS/AASG geo-data model: singular object portion.
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Fig. 7. UML Representation of USGS/AASG Geo-data model: rock unit portion of compound objects,
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