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Geologic Map Data Model

Young Kwang Yeon'*, Jong Gyu Han!, Hong Jin Lee!, Kwang Hoon Chi' and Kun Ho Ryu®

IGeoscience Information Department Korea Institute of Geoscience and Mineral Resources, 30 Gajeong-Dong,
Daejeon 305-350, Korea
2Department of Electrical Engineering and Computer Science, Chungbuk National University

To render more valuable information, a spatial database is being constructed from digitalized maps in the geo-
graphic areas. Transferring file-based maps into a spatial database, facilitates the integration of larger databases and
information retrieval using database functions. Geological mapping is the graphical interpretation results of the geo-
logical phenomenon by geological surveyors, which is different from other thematic maps produced quantitatively.
These features make it difficult to construct geologic databases needing geologic interpretation about various mean-
ings. For those reasons, several organizations in the USA and Australia are suggesting the data model for the data-
base construction. But, it is hard to adapt to a domestic environment because of the representation differences of
geological phenomenon. This paper suggests the data model adaptive in domestic environment analyzing 1:50,000
scales of geologic maps and more detailed mine geologic maps. The suggested model is a logical data model for
the ArcGIS GeoDatabase. Using the model it can be efficiently applicable in the 1:50,000 scales of geological
maps. It is expected that the geologic data model suggested in this paper can be used for integrated use and effi-
cient management of geologic maps.

Key words : Data Model, Geologic Map Database, UML, ArcGIS Geodatabase
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DIS 19109).

7 27108 QAR ol Reh glou, of 2
oAt 32 delE] BiRIQl $7- 2719F A7} Hlo]
El¥loleo] B45017] wlgo] Table 14 2] 38
A2 vjolelnde] AAHT B4 wAle N
& Helgplolaz 79 ¥ 4% B4 98l st
£ ol o] ERlE A BEA) ke

22, X|EHE oojE =d Al

Fellx= FFGIS AKlY A3z A=A 2 d%
AR71HAA BRE e dojE B 2 #eo &
oz 7| Hole] 2dE(Yeom and Choi, 2002)
< ZolE 4 gtk AR R AHst] BAE dlo)
EEAF} o]& o838 + U= $RETL Heldtools
o] 19959 40w} ich.(Hwang, 1995), 7} A
2 Ee} 53 ARG % xAxHoERY 7)
g S AEFEATR AL AT A
2003d%=0] A1 &= AcHLee, 2003). ©|F AAHFAS
FEHLE BARE] As NEE o] AR
#eEg A7 (Yeon, 20077 @l ok

S A xEole RYNorth American Geologic
Map Data Model: NADMYS 19963 FE] 19997F |
F A e A vf AARAAZE AT Ho)efu)
olx P& fa FdS A o] e 7
221 =27 dlole] ¥d= NADM 4 4.3(Bruce,
et al., 19997744 M=oy, Bd9] BEAdoz <
3 FYA 8§ =X T3k o|F AEHH g
# dloje e BENLe 98 vt 2
FSAPZAE QB2 749 Sojdoly ndzgY
Asle] FYPoZ 1999dFE 200437HKY =Zow
NADME 72 Ao dnis) sle] Hnjoole
2N QA WNADM-C1: North American Data Model
Conceptual Design)S W EHHUSGS and AAGS,
2004). o] 22 A F AAA G o]Eju]o] o)A

Table 1. Spatial data modeling steps according to the abstraction level(TTAS.IS-19019/R1 modified for this study)

Abstraction Level Purpose

Content

Feature Identification &

Conceptual Relationship Definition

oFeature definition

- Feature selection from the geologic map

- Definition of feature geometry & attributes
oFeature relationship definition

Transformation to the

Logical(S/W independent) implementation model

oAssign attribute data type, Database supported
oAssign feature geometry type, Database supported

Physical(H/W independent) | = = ement

Information efficient access &

oSchema mapping
°Design of data access paths & indexes
oAssignment of storage space
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Table 2. Configuration of the geologic map

31 NEEe 7ol 2 H3IX|

Fig. 2= 9842 1500053 A4 o2, A
ARG FUOE HBo) Y] $902 JlEsE
Qpbal, 20| VA2 RAsE AR B
o), shete] 220 AAwwe 39 ANe 99 B
B, 273 WelFr)2 Euns 2A0 gRoe 7
A8,

AES] PHPEE AN T4 18] Fig 3
o glct. 7 s\l HeleiHol 20| B st
= 9H 2 9BAE Fejaso] T4t Table 25

Geographical
Representation

Location

Geologic |!dentificatio
Phenomenon

GeologicFeature GeologicMap Metadata

Fig. 3. Package diagram derived from the geologic map.

Map Configuration Classification Package Name

Content

Geometric Location Identification | GeologicMap

Elements of subsidiary geologic identification locations

representation | Geologic Phenomenons | GeologicFeature

Elements of geologic structures and phenomenons

Subsidiary

. Metadata Metadata
Explanation

Elements of subsidiary textual explanation outside of map
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Table 3. Decomposition and representation of the geologic symbol

Legend of Geologic map(1:50,000 GANSEONG example)

Feature Identification in the Data Model

Representation

Decomposition | Geometry Feature

Strike and Dip of Foliation, and Trend and Plunge of Lineation

)
Bes- (Mineral Stretching Alignment)

Point MineralAlignment

Point Foliation

Table 4. Mapping relationship among geologic map layers

Geologic Data Model 1:50,000 Geologic Map Mine Geologic Map
Package Feature Layer Geometry Layer Geometry Layer Geometry
Geologiclnfo Area Lithology Area
AlterationZone Area Alteration Zone Area
GeologicUint Area
ShearZone Area
OreDeposit Area
Boundary Line GeologicBoundary Line LithologyBoundary|  Line
Geologic Fold Line Fold Line Fold Line
Feature Fault Line Fault Line FaultLine Line
LineationPoint
LineationPoint Point
FoldPoint Point
DipStrike Line BeddingPoint Point
PlanarStructurePoint Point JointPoint Point
PlanarStructure Point
Mineral Type Point
GeologicldLocation Point Fossil Point
Geologic FacilityLocation Point
Sample Point
Map
CrossSectionLine Line GeologicCrossSectionLine Line
Outcrop Point
Metadata | MapBox Area Other Line
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Table 5. Classes in the GeologicFeature package
Geometry Classes
Poi LineationPoint(Subtype=1:Lineation, 2:FoldAxis, 3:MineralArray)
oint
PlanarStructurePoint(Subtype=1:Bedding, 2: Foliation, 3: Schistosity, 4: Joint, 5:Cleavage, 6:FlowStructure)
Fold
Line Fault
Boundary(Subtype=1: GeologicBoundary, 2:ZoneBoundary, 3:CoalSeam)
Area GeologicUnit(Subtype=1:Oredeposit, 2:AlterationZone, 3:MetamorphismBelt, 4: ShearZone, 5:Lithology)
N/A Rock, Mineral
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Table 6. Classes in the GeologicMap package
Geometry Classes
Line CrosssSectionLine
Point GeologicldLocation(Subtype=1:MineralSpring, 2:Sample, 3:Fossil, 4:MineralType, 5:Mine, 6:Facility)
Outcrop
N/A GeologicFeature(From GeologicFeature package)
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Table 7. Classes in the Metadata package

Geometry Class
Area Metadata
N/A Report, Project, SurveyArea
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