


GEOLOGICAL DATA MODELING &
Data Registry




Onegeology
» ltis an international collaborative project in the
field of geology supported by 113 countries.
> The onegeology portal was launched on 6%
August 2008 at the 33 IGC in Oslo, Norvey.

» View geological map of the world containing over
480 datasets, services and maps.

» Basic map data visible in the onegeology portal is
called WMS

» Detailed map data in the onegeology portal is
called a WFS which are types of GeoSciML, a
computer interoperable data exchange language.
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Registered services
Services ordered by data owner in alphabetical order within UN geographic
areas

m= Thailand

Service: OMR Combined Bedrock and Superficial Geology and Age; Provider: Geological | Datasets: THA DMR 1:1W Combined Bedrock and Superficial Geology and Age, ‘
Survey of Japan Owner: Department of Mineral Resources of Thailand

hitp:/lgeodata’t.geoqrid.org/mapsery

/DR CombinedBedrock and Superfica Ceolgy AN AT e
Abstract: Department of Mineral Resources (OMR) of Thailand Map containing the combined bedrock and superficial geology and age. The attribute of each polygon includes the bedrock and |
superficial geology information and age.

Access constraints: The 1.1M digital map dats is available for free download for your personal, teaching, research or non-commercial use as described on the previpus web-page. Your
use of any information provided by the Department of Miners! Respurces (DMR) iz at your own risk. Neither DMR gives no warranty, condition or representation a5 fo the quality, accuracy or
completenass of the information or its suitability for any use or purpose. All implied conditions relating to the quality or suitability of the information, and all liabilities arizing from the supply 1=

of the information (including any liability arizing in negligence) are excluded to the fullest extent permitted by law

Southern Asia
[ | India
Service: BGS G3l Geology; Provider: British Geological Survey Datasets: IND G5l 1:2M Geology, ND G311:2M Faults, ND G311:26 Thrusts, ‘
hitp:loge.bgs.ac.ukicg-bivBGS G3| Geoogylwms? 1] Owner. Geoogical Survey ofhdia o i

Abstract: The layer iz a compilation of surface geology (Ithology with super group, Group, Formation and age} within Indian subcontinent compiled in 1:2M scale from basic mapping data
generated through 1:50K geological map.
Access constraints: null

(% Iran

Service: BGS GSl bedrock and structural geclogy; Provider: British Geological Survey Datasets: IRN G5 1:1M faults, IRN GSI1:1M bedrock geology,

hitp:/ioge. bos.ac.ukicoibin/BGS_GSI_EN_Bedrock_and_Structural_Geology Owner: National Geoscience Database of Iran (NGDIR)

IWSTBNQUBEZENDE e D e
Abstract: 1:1,000,000 scale Bedrock and Structural geology of Iran. This map was compiled by. M.R.Sahandi and M.Soheili with the contribution of 5.Allah Madadai, A Mohammadi Araghi, and |
R.Zabihi. The map was digitized and made GI= ready by: M.5adeghi, TDelavar, and A Jafari Rad. Cartography by: A Malek Ahmadi and M.5adeghi.

Access constraints: null




The Solution is “ Inter-operability”

" the ability of software and hardware
on different machines from different
vendors to share data”




Essence of standards

Precise, unambiguous

Widely accepted — involve users, data agencies, ...
Consumable by people AND Systems

— Real inter-operability

Comprehensive

Extendible

Query-able

Proven — create use cases

OGC brings all users, developers, data providers,
tools people together — provability, acceptability



Structured Digital Data i

Advantages:

« Handles all the information

 |s well-structured

* Allows establishing data

exchange standards .
» Suitable for computer a
and Machine readable

Disadvantage:

che i
<3’ n
< ]

<7xml versien="1.0" enceding="utf-8" 7>

- <xsd:schema xmins:gmi="http://www.opengis.net/gml" xmins:xsd="http://www.w3.org/2001/XMLSchema"

targethamespace="http:/ /www.erdas.com/wfs" xmns:lo

elementFarmDefault="quallfled" >

<xsd:import mesnace="htlp:waw.opengis.nellgml"

="hitpflach engis.net/gml/2.1.2 /feature.xsd" />

ia. gﬁf cubstitutionGroup="gml:_Feature" type="loc:GEOLOGICUNIT" />

Y P 7 O

= <xsd:complex ent>

- «<usd:extension base="gml:AbstractFeaturaType'>
- <xsd:sequence>
<xsd:element name="POLYGON_ID" nillable="true" type="xsd:string" />
<x5d:element name="TOPOSHEET" minOccurs="0" nillable="true" type="xsd:string" />
<xsd:element name="GEOMETRY_I" minOccurs="0" "true" type="xsd:string" />
<wad:element name="AGE" minDccurs="0" nillable="true" ®sd:string” /=
<xsd:element name="SUPERGROUPVALUE" minOccurs="0" nlllable="true" type="xsd:string" />
<xsd:element name="GROUPVALUE" minQccurs="0" nillable="true" type="xsd:string" />
<xsd:element name="FORMATIONVALUE" minOccurs="0" nillable="true" type="xsd:string" />
<xsd:element name="LITHOLOGY" minQccurs="0" nillable="true" type="xsdistring" />
<x50:element name="GEOM" minCccurs="0" nillable="true"
type="gml:GeometryAssoclationType" />
</xsd:sequence>
</xsd:extansion>

="http://www.erdas.com/wfs"

IT">

 Requires Agreed Standards




INTEROPERABILITY REQUIREMENT
interoperability
Current ‘World’ !\ GeoSciML ‘World’

Few standards Controlled Vocabularies

I S S e S I N T T S $ $Ea $ 2 $

Organisation
l specific

GeoSciML, O&M

l.l_—.-._.

Access, Excel,

Proprietary GIS GML, XML

Files, DVD, CD WFS, WMS, WCS




System Agreement

Availability of appropriate technology —OGC, 1SO, W3C

Agree to use OGC compliant Web Map Service (WMS) — A standard
protocol developed by the OGC in 1999 for serving geo-referenced map
images over the internet.

These images are produced by a WMS server from the data provided by
a GIS database.

Web Feature Service (WFS) - A standard protocol developed by the OGC
for serving feature data over the internet.

These feature data are produced by a WFF server from the data
provided by a GIS database.



Syntax Agreement

How do you convert standard representation of data model
(UML) to standard schema (GML)?

* Need to establish UML rules (association,etc)
e Establish name spaces

Need software to enable generation of XMl, XSD and also DDL
file .
(Enterprise Architect software)



Schematic Agreement

LITHOLOGY

Schematic
heterogeneity

PERIOD ' ROCK_TYPE PERIOD ROCK_DESCR

8 Igneous extrusive rack

\olcanic rock




It is an XML-based data transfer
standard for the exchange of digital
geological information from a GIS Database.

Seeks to provide a single, open source ,
globally agreed data structure that is used to
deliver digital geological data over the
internet.



your internal database: your storage
MGMA

O0ZCHEM DATREASE

- 000000
transfer standard: an agreed schema

J hteps: /S eg-cvs. arre.csiro.au, smmlviewcys.cgi/Fcheckout® fsrc fExamples /geochem; surface Ceochen_s

- =xmml: Projact omli igs="KP98E_99"=

=gl name=Kryptonite Project,/1998-1999 Drilling Program</cml: names

sgml:LocationString=Kryptonite</gml: LocationString =

</grl:lacationz
- <wumml:oparator:

= =n: HameDetails>

= < OrganisationMamabet ailss

=r:organisationMame=Small Time Mining</n:Organizationiames
=/m: OrganizationdamaDatailss

< /miNamabeatails:

</mmmloperators>

— axmml: TimePeriod=
umml: beginPosition: 1998-09-23< mml: baginPosition:

</wmml: actives

zfemml: ReportingMeatabatas

gml: description=XMML surface geachemistry file - corresponding to GGIPACG te

- =umml: AssaySuite gmiid="A23">
zgmli:name=Assay Suite 23</gmlnama=

= axmml Assay gmlid="Aul">
<gml: name=Gold 1</ gml: name:=
zumml: analyte=Au<xmml: analytes
=gml: unitOfMeasure uom="#ppm" /=

- <umml:Assay gmlid="Aul"=
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Semantic Agreement

Need to develop an agreed standards on data
content, that is controlled vocabularies by the
national/ international geological community.

For controlled vocabulary formulated a document
on:
“Data Content Standard on
Surface Geological Mapping”
Under the initiative of NSDI Working Group on
Data Content Standard.



Geological Data Model

» It is a description of the features represented by
a computer system together with their properties
and relationship.

» A collection of concepts that can be used to
describe the structure of a database
( )

» Basic operations ( retrieval and updates )

» Specify the dynamic aspects of a database
application (user-defined applications)

As per ANSI there are three instances of
Data model i.e. Conceptual Data Model, Logical
Data Model and Physical Data Model




Conceptual Data Model

» The Organisation-wide view of the entire database of
one domain e.g. surface geological mapping,
geochemical, etc.

» Lists all data elements & there relationship between
them

» |tis the first step before drawing a UML diagram.

» It helps to understand the entities in the real world and
how they interact with each other.




Conceptual data model for GSI 1:50 K map

<<FeatureType>> <<Feature Type>>
GeologicFeature MappedFeature
<<FeatureType>> <<FeatureType>> <<FeaturaType>> <<FeaturaType>> <<FeaturaType>> «<<FeaturaType>> <<FeaturaType>> <<FeaturaType>>
GeologicUnit Contact MineralOccu Structure MineQuarry | |FossilOccurrence | | OtherFeatures
A ? [I‘;
I I <<Fpature Type>>
<<FeatureType>> <<FeatureType>> A.I'I:!‘I;:tl:hghal
nearStructu PlanarStructure
<<FaaturaTypa>> <<FeatureType>> Li re
NaturalFeature AnthropogenicFeature A ?
| 1
OrientedPoint Non-Oriented
Structure PointStructure
<<FeaturaType>> <<FeaturaTypa>> <<FeaturaType>> <<FaaturaTypa>>
TrendLine ShearZone Fold Fault

Overview of the GeologyCore Application Schema for 1:50K Map



<<Featre Type>>

<FeatureType>>

M < MagoedF esture

~ ’ Shape: Geometry
name Character

v

«<«DataType>>
ComgpositionPart

U ongy Ve
Camgunitnoe Purom e

UML Class diagram: Geology Unit for 1:50K Map



MappedFeature |:| GeologicFeature |:|
ol umine E} ol umine
fid: NUMBER{E) fid: NUMBERY{E)

shape: 500 GEOMETRY

GeomorphologicFeature D

wcolumne
geomid; S0 GEOMETRY
fid: NUMBER{&)

NaturalGeomorphologicalFeature D AnthropogenicGeomorphologicalFeature D
wcolumine acolumne
*PK AnthropogenicGeomorphologicFeature Type: CHAR{ED)

“PK. MaturalGeomorphologicheature Type: CHAR{SD)
ActivityStatusType: CHAR{2D)
geomid: 500 GECOMETRY
symbol: NWARCHAR{ZD)
O5Msheet: NWARCHAR{S)
fid: NUMBER{8)

geomid: SDO_GEOMETRY
symbol: NMWARCHAR{ZD)
OSMshest: NWWARCHAR{E)
fid: NUMBER{8)

aPEx
+ PE_AnthropogenicGeomorphologiciCHAR)

wP K
+ PH_MaturalGeomorphological Feat{CHAR)

xCodelists

aCodelists
Activity StatusType

wCodel ists
AnthropogenicGeomorphologicFeature Type

NaturalGeomorphologicFeatureType

Ier



A S S S S S L S

ciass Borehole

Mappedinterval E +logElement Borehole E BoreholeCollar E
1.* 1 - [
s 1.® + collerLocation  @levation: int
Index; NUMBER(S.2) location

BoreholeDetails | |
coreCustodian
dateOfDrilling
driller
drillingMethed
inclinationType
nominalDiameter
operator
startPoint
«CodelLists «Codelists «Codelists
BoreholeDrillingMethodCode BoreholeinclinationCode Borehole StartPointCode
-  auger - honzontal + from pre exsting hole
diamond core - incdined + natural ground surface
- hand auger - indined down + gpen pit floor or wall
hydrolic rotary = indlined up + underground
- wertical

UML class diagram : Borehole




* Modelling geo-spatial data using UML class
diagram

* Generating XMI, XSD, Data Definition
Language file from UML Class diagram
using Enterprise Architect software.

Web Service support only the data types
defined in the XSD.
his makes them interoperable across
platforms, and are ideal for heterogeneous
environments.




GSI 50K DATA RE-ENGINEERING

Digital geological database of 54 B sheet (16 sheets from
54B01 to 54B16 covering part of Rajasthan), in shape file
format was re-engineered to make them GIS processable.

Converted projected co-ordinates (UTM projection) of the
above dataset to geographic co-ordinates.

Created CSV file from the dataset using FME software.

Created and published WMS & WES services using ERDAS
Apollo Software.

This CSV file was uploaded in Oracle Spatial database.



Flow chart

Conceptual data model

Architect

!

Logical data model

Data Definition
Language

Physical
Schema

Database Schemsg

Data acquisition

through
Digital Map
Data of 54B

Server

2

Map Service Request - GeoSciML

-WMS

N\

XML metadata Interchange

XML Schema Definition

S

__Data Service
Request
- WFS

Domain specific Schema generation



sep- mimr e mmrm  wamsmmsamas o

ownedﬂ\t nhu te:
::ownedﬂw tribute visibility="public(name="AgeValua" xmi:type=)uml:Property" xmi:id="EAID_9D66BE56_948D_4666_8CF7_D53B6IC63I4CF' m
isDerivedUnion="false" isUnique="trug Tsbreerad—false relerived="false' isReadOnly="false" isStatic="false">
<lowerValue xmi:type="uml:LiteralInteger’ xmi:id="EAID_LI000027_948D_4666_8CF7_D53B69C634CF" value="1"/>
<UpperValue xmi:type="uml:LiteralInteger’ xmi:id="EAID_LI000028_948D_4666_8CF7_D53B6ICH3I4CF" value="1"/>
<typa xmi:idref="EAOracle_VARCHAR'/:
¢ [ownedAttribute:
- <ownedOperation visibiity="public’ nake="PK_GeologicUnit" xmj}id="EAID_2C4A6F26_7086_44a6_9D03_3AF3C60D4AIE":
<ownedParameter name="FID" type="EAUTacle-VARER
IsException="false" isStream="false" directi ton="in;

¢/ownedOperation
<ownedOperation visibility="public" pafhe="CHK_Supergroup" xmiNg="EAID_6838408D_20CB_49f2_90A4_35664C96D6CE />
<ownedOperation visibility="public'(name="CHK_Formation" xmi.id=\EAID_88DB439A_9DD6_4f7f_ACC4_58A7BBAEF3E2'>
<ownedOperation visibility="public"xgme="CHK__Age" xmi:id="EAL]Y B266500C_4074_4576_B872_433C81DB3C72'/>
<ownedOperation visibility="public" name< CHK_Group" xmi;ic="EAID_3442BEAD_077A_4770_842B_EAE7669B5CE7'/>
<generalization xmi:type="uml:Generalization" xmi:id="EAID_SD9E4F47_B6F5_4dac_94DE_6F54ED306AFS’
qeneral="EAID_FD073E2C_333D_43be_871F_40990B8CA700' >
¢packagedElement:
<packagedElement visibility="publig name-"GruupVaIue” xmi:ype="uml:Class' xmi:id="EAID_810E9BEB_9298_474a_B206_6120CA74C776">
- <ownedAttribute visibility="public " Trame=—id—xmi:bee="Uml:Property’ xmi:id="EAID_AS9E237E_BB81_4ca4_A4D7_983C2B7F04AD" isDerivedUnion="false’
isUnique="false" isOrdered="true" isDerived="false" isReadOnly="false" isStatic="false">
<lowerValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI000029_BB81_4cad_A4D7_983C2B7FO4AD" value="1"/>
<UpperValue xmi:type="uml:LiteralInteger’ xmi:id="EAID_LI000030_BB81_4ca4_A4D7_983C2B7FO4AD" value="1"/>
<type xmi:idref="EAQracle_NUMBER'
¢ [ownedAttributes




</packagedElement m
- <packagedElement visibility="public" namg="GeologicUnit" xmi:Tye="uml:Class" xmi:id="EAID_0A1BA932_1B80_4bat_SEa
- <ownedAttribute visibility="public" name<FID" xmi:type="wml:Property" xmi:id="EAID_C83A6D3F_E90D_40df_B1BF_09D:.
isUnique="false" isOrdered="true" isDerived="false" isReadOnly="false" is5tatic="false" >
zlowerValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LIO00019_E90D_40df B1BF_09D5313F244E" value="1"/x
zupperValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI000020_E90D_40df_B1BF_09D5313F244E" value="1"/>
<type xmi:idref="EAOracle_VARCHAR'/>

< ownedAttribute
2 "Supergrnup\falue ni:type="uml:Property" xmi:id="EAID_E718A8EA_4747_40:

- <ownedAttribute visibility="public" nam
isDerivedUnion="false" isUnique="true" isOrde SDerived="false" isReadOnly="false" is5tatic="false">
<lowerValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI000021_4747_4037_A7E3_674313F1E947" value="1"/>
zupperValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI000022_4747_4037_A7E3_0674313F1E947" value="1"/>

<type xmi:idref="EAOracle_VARCHAR'/>

<[ownedAttributes
- <ownedAttribute visibility="public" nage="GroupValue" xmjZype="uml:Property" xmi:id="EAID_BOD301C1_984C_450d_A4

isDerivedUnion="false" isUnique="true" isOTdered="fai%e" isDerived="false" isReadOnly="false" isStatic="false">
<lowerValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI000023_984C_450d_A400_91147BA7D2C1" value="1"/>
zupperValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI000024_984C_450d_A400_91147BA7D2C1" value="1"/>
<type xmi:idref="EAOracle_VARCHAR'/>

< /ownedAttribute>
- <ownedAttribute visibility="public' name<'FormationValue" xi/.type="uml:Property" xmi:id="EAID_EBE444BC_6347_482L

isDerivedUnion="false" isUnique="true" isOrd& SDerived="false" isReadOnly="false" isStatic="false">
zlowerValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI0O00025_6347_482b_8630_05B494804676" value="1"/>
zupperValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI00D026_6347_482b_8630_05B494804676" value="1"/>
<type xmi:idref="EAOracle_VARCHAR'/>

< [ownedAttribute>

- zownedAttribute visibility="public" nafe= xmi:typd="uml:Property" xmi:id="EAID_9D66BE56_948D_4666_8CFi

isDerivedUnion="false" isUnique="true : a+=Terived="false" isReadOnly="false" isStatic="false">
zlowerValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI000027_948D_4666_8CF7_D53B69C634CF" value="1"/>
zupperValue xmi:type="uml:LiteralInteger" xmi:id="EAID_LI000028_948D_4666_8CF7_D53B69C634CF" value="1 "f:=




<?xml version="1.0" encoding="utf-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema”>
<xs:element name="GeologicFeature"” type="GeologicFeature"/>
<Xs:complexType name="GeologicFeature">
<XS:sequence>
<xs:element name="1id" type="xs:string"” minOccurs="1" maxOccurs="1"/>
<xs:element name="name" type="xs:string" minOccurs="1" maxOccurs="1"/>
</Xs:sequence>
</Xs:complexType>
<xs:element name="MappedFeature"” type="MappedFeature"/>
<xXs:complexType name="MappedFeature">
<XS:sequence>
<xs:element name="Shape" type="xs:string"
minOccurs="1" maxOccurs="1"/>
<xs:element name="GeologicFeature”
type="GeologicFeature” minOccurs="1" maxOccurs="1"/>
</Xs:sequence>



</%s:complex|ype> XS’ FWLE

<xs:element name="SuperGroupValue" type="SuperGroupValue"/>
<xs5:complexType name="SuperGroupValue">
{X5isequences
<xs:element name="1id" type="ws:string" minOccurs="1" maxOccurs="1"/>
<xs:element name="description” type="xs:string" minOccurs="1" maxOccurs="1"/>
</xs:sequences:
</xs:complexType>
<xs:element name="FormationValue" type="FormationValue"/>
<xs:complexType name="FormaticnValue":>
{X5:sequences
<xs:element name="1id" type="ws:string" minOccurs="1" maxOccurs="1"/>
<xs:element name="description" type="xs:string" minOccurs="1" maxOccurs="1"/>
</xs:sequences:
</xs:complexType>
<xs:element name="GeologicUnit" type="GeclogicUnit"/>
<xs:complexType name="GeclogicUnit">
<xs:complexContent:
<xs:extension base="GeologicFeature":
{X5:sequences
<xs:element name="FID" type="ws:string"” minOccurs="1" maxOccurs="1"/>
<xs:element name="SupergroupValue"” type="xs:string" minOccurs="1" maxOccurs="1"/>
<xs:element name="GroupValue" type="xs:string" minOccurs="1" maxOccurs="1"/>
<xs:element name="FormaticnValue" type="xs:string"” minOccurs="1" maxOccurs="1"/>
<xs:element name="AgeValue" type="xs:string” minOccurs="1" maxOccurs="1"/>
<xs:element name="CompositionPart” type="CompositionPart” minOccurs="1" maxOccurs="1"/>
</xs:1sequences:
</xs:extensionz>
</xs:complexContent:
</xs:complexType>
<xs:element name="AgeValue" type="AgeValue"/>
<xs5:complexType name="AgeValue">
{X5!sequences




LOGICAL DATA MODEL TO DATABASE SCHEMA
Generation of Database Definition Language from logical data model
SQL of the class diagram _ Geologic unit

DROFP TAELE Agevalue CASCADE CONSTRAINTS;

DROFP TAELE CompositionPart CASCADE CONSTRAINTS;
DROF TAELE Formationvalue CASCADE CONSTRAINTS;
DROP TAELE GeologicFeature CASCADE CONSTRAINTS;
DROP TAELE Geologicunit CASCADE CONSTRAINTS;
DROF TAELE Groupvalue CASCADE CONSTRAINTS;

DROFP TAELE MappedFeature CASCADE CONSTRAINTS;
DROFP TAELE Materialvalue CASCADE CONSTRAINTS;
DROP TAELE Rolevalue CASCADE CONSTRAINTS;

DROFP TAELE SuperGroupvalue CASCADE CONSTRAINTS;

CREATE TAELE Agevalus

C
id NUMBER(8,2) WOT NULL,
description VARCHAR{SO]
)3
CREATE TAEBLE CompositionPart
C
Material WVARCHAR(S5O],
Role VARCHAR (50
13
CREATE TAELE Formationvalue
C
id NUMBER(8,2) WOT NULL,
description VARCHAR{SO]
)3
CREATE TAEBLE GeologicFeature
C
id VARCHAR(50] MOT NULL,
name VARCHAR(SO)
13

CREATE TAEBLE GeologicUnit
C

m




i

T seeormisa e NN =

File Edit Format View Help

_REATE TAELE GeologicUnit

{
FID VARCHAR (50) NOT NULL,
Supergroupvalue WARCHAR(S0],
Groupwvalue WARCHAR (507 ,
Formationvalue WARCHAR (507,
Agevalue VARCHAR (507

)3

CREATE TAELE Groupvalue

C
id NUMBER(8,2) NOT NULL,
description VARCHAR(S5O])

)3

CREATE TAELE MappedFeature

Shape SDO_GEOMETRY

23

CREATE TAELE Materialvalue

{
id NUMBER(8,2) NOT NULL,
description VARCHAR{SO]

)3

CREATE TAELE Rolevalue

{
id NUMBER(8,2) NOT NULL,
description VARCHAR(SO]

)3

_REATE TAELE SuperGroupvalue

C
id NUMBER.(8,2] NOT NULL,
description VARCHAR{SO])

L




Generation of Database Schema from Data Definition Language file

The Data Definition Language file is basically a SQL script file with a
.sql extension. It contains the SQL statement one by one to automate the
process of schema generation.

Load the sgl schema by following command at Sql prompt:

Sql> @ geology.sql

Created table, can be viewed by executing the following command:
SQL> SELECT * from TAB

The database can be populated with the data.

To see table structure:

SQL> gqg%c lithology ull? Type
Physical
TOPOSHEET_NO VARCHAR2(5)
GEOMETRY_ID NUMBER Data Model
AGE VARCHAR2(40)
SUPERGROUP VARCHAR2(40)
GROUP VARCHAR2(40)
FORMATION VARCHAR2(30)
MEMBER VARCHAR2(50)
LITHOLOGIC_NAME VARCHAR2(50)
GEOM_ID NOTNULL MDSYS.SDO_GEOMETRY
saL >

SQL =



Data interoperability using OGC complaint
data encoding (GML) and web services




Accessing Lithology layer from Oracle Spatial database

Lithology Layer in lITKgp-EGIS
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- <gml:featureMember
- <app:lithology gml:id="ID_1">
- <gml:boundedBy>
- <gml:Envelope srsName="EP5G:4326">
£gml:pos srsDimension="2">76.5088347368643 26.3064862210783</gm|:pos>
<gml:pos srsDimension="2">76.5099485130937 26.307624465746</qml:pos=
</gml:Envelope>
</gml:boundedBy>
- <app:geometry=
- <gml:Polygon srsName="EPS5G:4326" >
- <gml:outerBoundaryls=
- <gml:LinearRing>
<gml:coordinates ts="" decimal="." cs=",">76.5098117130929,26.3065367985243 76.5099178850522,26.3066172081884
76.5099408193869,26.3067360568321 76.5099485130937,26.3068571591313 76.5099106864842,26.3070030435269
76.5098422157685,26.3071448657687 76.5096742683644,26.307393501485 76.5095900218153,26.3074516952408
76.5094831563266,26.3075101391652 76.5093462366057,26.3076107572976 76.5090866023343,26.307624465746
76.5089568707081,26.307570781286 76.5088655607873,26.3074152345391 76.5088347368643,26.3072546454398
76.5088423635293,26.3070826376802 76.5088653145975,26.3069677388716 76.5089266277599,26.306843707338
76.5090331926514,26.3067103161826 76.5092088333164,26.3065806424274 76.5094071732822,26.3065080133661
76.5095903613115,26.3064862210783 76.5098117130929,26.3065367985243 </gml:coordinates:»
</gml:LinearRing >
</gml:outerBoundaryls>
</gml:Polygonz
</app:geometry
<app:toposheet_»54B11</app:toposheet_x
<app:geometry_i>972000</app:geometry_ix
<app:age>PALAEOPROTEROQZOIC</app:age>
<app:supergroup>BHILWARA</app:supergroup:
<app:group_name:>RANTHAMBHOR</app:group_name:
<app:formation>BARI SADRI</app:formationz
<app:lithologic>QUARTZITE WITH SLATE/PHYLLITE/SCHIST </app:lithologic>
<app:namez:Lithology</app:name>
</app:lithology >
</gml:featureMemberz
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METADATA CATALOG SERVICES

1. Online editing of metadata with a  powerful
template system
2. Scheduled harvesting
3. Supports OGC-CSW 2.0.2 and Z39.50 protocols.
4. Metadata standards involved: ISO 19115,
19119, 19110, FGDC, Dublin core.
5. Geonetwork to Geonetwork harvesting
support
6. Platform independent: Run the software on PC or
a server ona window or Linux.
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NSDI SCHEMA

«uml varsion="1.0" enceding="UTF-B"7x
- exzischemna version="0.1" elamantFormDefault="qualified" tzrgetNamespace="hitp: ! f'www.isotc211.0rg/ 2005 gmd" xmins: gmd="http:/ fwww.isotc211.0rg/2005/ gmd’
xming: goo="http:/ fwww.isotc2l Lorg /2005 fgoo” xmins:zlink="http: fwww.w3org f 1999 fxlink® xminsszs="http:/ Serww.w3.ong/ 200 L fXMLSchema' =

gl Coo oo coo oo osoooooooooooooooo = Annotation ================================ =
- uEzanngiation s
cas:documertation:This file was generated from 150 TCF211 UML class diagrams == 01-26-2005 12:40:01 ====== <[xs:decumentabions
< Mg annotations
g]-- Impurts -2
susampart schemalesabon="../goo/ groaxsd® namespace="hitp:/ feww.isotc21l.org/ 2005/ goo™/ >
AR o e R R S e )
- A R R R R R I R R R R R R A R R R R SN AR NS AR BN AR XTI REEEEIEE -
= l-- Classes -

- exgreomplexTyne name="MD_NSDI_Identification_Typa'
- exgiannotations
xsdocumantation » Restrichions on the access and use of & dataset or metadata </ws:decumentation
< fwsrannatetion
- SRS COmMplexContents

E;:Eexten.ﬂilnbasezq:n.ﬂ.hstrul:tﬂglg:t_ﬁ'pe.b

- LEEISEQUENCE:
<ugelement name="ld" type="geo:CharacterString_PropertyType "/
cxs:glement nama="Name_of_Dataset” type="go:CharackerString_PropertyType” mindcowers="0"'>
<a5:2lement name="Name_of _data" type="geo:Characterstring_PropertyType” mirDoours="0"=
cxa:element name="Theme" tyse="goo: CharacterString_Property Type" mnOccurs="0""»
cxegloment name="Keywonds® type="gcosCharacterString_PropertyType” mindocurs="0""»
<z glement name="Accass_Constraints® type="gom CharacterString_PropertyType’ mindooars="0"/=
cuatelement name="Use_Constraints” type="geo:CharacterString_PropartyTypa® minOcours="0"
cxs:glement name="Purpose_of_creating_Deta” type="goo:CharacterSiring_PropertyType” minOcours="0"/>
<usiglement namea="Data_Type" type="gco:CharactersString_PropertyType” minlocurs="0"/=
<aselement name="Agency_1d" type="gco:Characterstring_PropertyType” minDoous="0"=
cxsalement nama="Agency_MName” type="gro:CharacterSiring_PropartyType” mindooums="0"»

< [xsisequencaz
< fugretansions
< ascomplexCantent
cias.complexType =

el -

axtielement name="MD_NSDT_Tdentification_Typa" typo="gmd:MD_NSDI_Tdentification_Type"/ =
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GSI METADATA ON NSDI PORTAL

B MNewTab [& www.google.co.in

) | La

Layers | Metadata | Discover  Data  Tools  Search

India GeofPortal _ (P | Spatial |

x Longitude

Latitude 7 5592 28.022144

Map Code

(+]

Name |l Value

MAME_OF_DATASET || Map50K-Boundary

| Selected Map Code
|
NAME_OF _DATA || mapsok-Boundary-1968-F 42Cf5 |
|
|

THEME | Geology

KEYWORDS | 1:50K, Boundary, GSI
ACCESS_CONSTRAINTS || As per GSI Data Dissemination Policy |
USE_CONSTRAINTS || As per GSI Data Dissemination Palicy |
PURPOSE_of_creating_Data|To generate digital geological database|
DATA_TYPE | Vector |
AGENCY_NAME | Geological Survey of India |
AGENCY_ID | 2.0 | Selected Product

Agency
Product

Selected Agency

Dependency Note : Please Ensure Mapsheet
services are available.

Show entries Search:

Layer Name & Layer Description # Metadata #
Map50k-Boundary-  As per GSI Data
1968-F 42C/5 Dissemination Policy Get Metadata

Map50K-Lithology- As per GSI Data -
1968-F 42C/5 Dissemination Policy Get Metadata
Showing 1 to 2 of 2 entries




GSIl registry
The GSI involves a number of items, which require clear descriptions
and the possibility to be referenced through unique identifiers. Such
items include GSI theme register, code list register, application
schemas register feature concept dictionary. Registers provide a
means to assign identifiers to items and their labels and
descriptions.

SN Label

1 |GSltheme register

2 | GSl code list register

3 | GSl feature concept dictionary

4 | GSl application schema register




The GSI Registry

GSI Registry
7 \ 2
GSI Schema GSI Code List
Registry Register
GSI Theme " N §S| Featu[;.e .
Register oncept Dictionary




GEOLOGICAL DATA CONTENT STANDARD

In the 1:50 K geological map of India there are:

1. 19 Supergroups

2. 167 Groups

3. 1087 Formations

4. Geological age

Boreholes are another important source of information for
interpreting the subsurface geology.

The geomorphologic features are often indicated on general
geological maps, and are detailed on specific, applied
geomorphological map




GSI code list register

ID:http://portal.gsi.gov.in /codelist

Language: en
Label: GSI code list register

Owner: GSI
Content Summary:

The code list register contains the code lists and their
values, as defined in the implementing rules on
interoperability of spatial data sets and services

Registry: GSI reqistry




Code list

Lable

allostratigraphic unit

alteration unit

biostratigraphic unit

chronostratigraphic unit

deformation unit

excavation unit

geologic unit

geophysical unit

lithodemic unit

lithogenetic unit

lithologic unit

lithostratigraphic unit

lithotectonic unit

mass movement unit

pedostratigraphic unit

polarity chronostratigraphic unit

Geochronologic era

Parent

geologic unit
eologic unit
eologic unit

eologic unit

lithotectonic unit

lithogenetic unit

geologic unit

lithostratigraphic unit

geologic unit
eologic unit
eologic unit

geologic unit

lithogenetic unit

eologic unit
eologic unit

eologic unit

Status

<
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=

<
=
=

<
=
=

<
=
=

<
=
=
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&
=
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=
=

<
=
=
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=
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=
=
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=
=

Valid



biostratigraphic unit
ID:http://portal.gsi.gov.in/codelist/GeologicUnitTypeV
alue/biostratigraphicUnit

ltem class: Code list value

Language: en

Label: biostratigraphic unit

Definition: Geologic unit defined based on fossil
content.

Status: Valid
Parent: geologic unit
Registry: GSl reqgistry

Register: _GSI code list register
Theme: Geology

Application schema: Geology
Code list: Geologic Unit Type




Chronostratigraphic unit

ID:http://portal.gsi.gov.in/codelist/GeologicUnitTypeValue/chronostratigraphic
Unit

ltem class:Code list value

Language:en

Label:chronostratigraphic unit

Definition: Geologic unit that includes all rocks formed during a specific
interval of geologic time

Status:Valid

Parent:geologic unit

Registry:GSl registry

Register:GSI code list register

Theme:Geology

Application schema: Geology
Code list:Geologic Unit Type




Geochronologic Era

ID: http://portal.gsi.gov.in/codelist/GeochronologicEraValue
ltem class: Code list

Language: en

Label: Geochronologic Era

Definition:

Terms specifying recognised geological time units.

Status: Valid

Registry: GSl reqgistry

Register: GSI code list reqister

Theme: Geology



Code list Geomorphology

7))
Z

Geomorphic feature

Abandoned meander

Abandoned Meander Channel.

Aeolian landforms

Alluvial Cone

Braided stream

1

2

3

4

) Alluvial fan
6 Alluvial plain
7 Atoll

8 Badlands

9 Bajada

10 Bar

11 Barchans
12 Barchan dune
13 Basin

14 Beach

15 Blind valley
16

17

Butte




Feature concept dictionary

Label

Exploration Activity

Exposed Element

Exposed Element Coverage

Fold

Fossil Fuel Resource

Geologic Collection

Geologic Event

Geologic Feature

Geologic Structure

Geologic Unit

Geomorphologic Feature

Hazard Area

Hazard Coverage

Hydrogeological Object

Hydrogeological Unit

Theme

Mineral Resources

Natural Risk Zones

Natural Risk Zones

Geology

Energy Resources

Geology
Geology
Geology
Geology
Geology

Geology

Natural Risk Zones

Natural Risk Zones

Geology

Geology




Fold

ID:
http://portal.gsi.gov.in/featureconcept/Fold
ltem class: Feature concept
Language: en
Label: Fold

UML class name: Fold

Definition: One or more systematically curved layers, in a
rock body.

Status: Valid

Registry:  GSI Registry

Register:  GSl feature concept dictionary

Theme: Geology




Geologic Structure

ID: http://portal.gsi.gov.in/featureconcept/GeologicStructure
ltem class: Feature concept

Language: en

Label: Geologic Structure

UML class name: GeologicStructure

Definition: A configuration of matter in the Earth based on describable

inhomogeneity, pattern or fracture in an earth material.

Status: Valid
Registry: GSlregistry
Register: GSI feature concept dictionary

Theme: Geology



GSI theme register (other themes)
Theme : Natural Mineral Resources

Definition:
Mineral resources including metal ores, industrial minerals, etc., where relevant
including depth/height information on the extent of the resource.

Description:

It refers to the description of natural concentrations of very diverse mineral resources
of potential or proven economic interest. The important attributes are nature,
genesis, location, extent, mining and distribution of resources.

It deals with the:

1. Management of resources and their exploitation and exploration activities:

2. Provision of information on inventoried mineral resources as well as on the
guantitative assessment of undiscovered mineral resources and the modelling of
mineral deposits.

The Mineral resources data model deals with the description and location of “earth
resources” including their classification, resource estimation.



Theme: Energy Resources

Definition:
Energy resources including hydrocarbons, hydropower, bio-energy, solar, wind,
etc., where relevant including depth/height information on the extent of the resource.

Description:

Energy Resources in GSI covers historic, current and future energy resources and the
entire lifecycle of energy resources, irrespective of its viability in terms of economic, social
and technological aspects. It takes into account resources that are depleted due to
exploitation in the past and resources currently not viable but may become so in the
future.

The concept of energy resources provides focus to the resource aspect and the
extent/distribution of the resources. Fossil fuel resources include oil accumulation,
natural gas accumulations, coal, lignite or peat deposits and Uranium ore deposits.
Geothermal energy the natural heat flow is of high interest as a renewable and clean
energy source.



Theme: Geochemical Mapping

Definition:
Geochemical mapping as an aid to mineral exploration, soil fertility

assessment, human and animal health, establishing valid environmental baseline and
understanding the chemistry of the environment.

Description

Geochemical mapping serves at generating base line geochemical database
through 1:50,000 scale survey. This will enable identifying primary and secondary
dispersion pattern as well as possible pay off zones of hidden or deep-seated
mineralised areas. Sampling is being carried out with 1: 50,000 Sol toposheet as the

base map. These samples are being analyzed for 59 elements using ‘Clarke’ as the
lower level of detection.



Theme : Geophysical Mapping

Definition:

Geophysical Mapping activity is for search of minerals / coal
especially in concealed terrain and identification of subsurface features.
Apart from these also deals with studies on environment and ecology,
glacial mass balance, geotechnical problems, seismotectonics studies,
active fault mapping, and studies on urban development.

Description:

The surveys is being conducted for data acquisition employing
resistivity and induced polarization methods, magnetic and gamma ray
spectrometric techniques. The interpreted maps are aimed at adding
information to geological maps and for prospecting and exploration for
minerals.



Theme: Natural Risk Zones

Definition:

Vulnerable areas characterised according to natural hazards (all
atmospheric, hydrologic, seismic, volcanic and wildfire phenomena that, because
of their location, severity, and frequency, have the potential to seriously affect
society), e.g. floods, landslides and subsidence, avalanches, forest fires,
earthquakes, volcanic eruptions.

Description:

Geological hazards are natural earth processes or phenomena that may
cause the loss of life or injury, property damage, social and economic disruption
or environmental degradation. Geological hazard includes internal earth
processes or tectonic origin, such as earthquakes, geological fault activity,
tsunamis, volcanic activity and emissions as well as external processes such as
mass movements: landslides, rockslides, rock falls or avalanches, surfaces
collapses, expansive soils and debris or mud flows. Geological hazards can be
single, sequential or combined in their origin and effects .



Stratigraphy: The order, in terms of geologic age, of a group of related geologic units. Each
geologic map has the stratigraphy for that area shown in the map legend.

Lithostratigraphic units: They are defined by observable physical characteristics of rock types
which can usually be identified in the field. These form the practical units employed in
systematic geologic work that serve as the basis for detailed studies of lithology, local and
regional structures, stratigraphy and economic resources.

Hierarchy of lithostartigraphic units: A classification system that it gives to areas of related rocks
(from the most general to the most specific: Supergroup, Group, Formation, Member, Bed). Each
hierarchy level divides the related rocks of a particular area into less complex areas.

Supergroup: An assemblage of naturally related groups, or associated groups and formations
constitute supergroup. Example: Cuddapah Supergroup, Vindhyan Supergroup.

Group: An assemblage of two or more successive and naturally related or associated formations,
and is higher in rank than a formation. Group is recognised for the purpose of expressing the
natural relations of associated formations. In contrast to formation and member, a group
consists wholly of divisions defined as formations. In certain areas stratigraphers have named
and defined assemblages of formations within already established useful groups and have
designated such assemblages as subgroups.



Formation: It is characterised by a typical lithologic association’ and homogeneity. It might
include (i) a single rock type, e.g., predominantly sandstone, (ii) repetition of two or more rock
types, e.g., sandstone, shale and coal.

Faults: The map depiction of a place where the Earth’s surface has been broken and then moved
by the forces of nature. A fault shows the approximate location of the line of breakage and the
angle down from horizontal of the plane along which the adjoining broken parts of the earth
moved against each other.

Folds: The map depiction of a place where the Earth’s surface has been compressed and folded,
but not broken (like pushing on the edge of a piece of cloth produces folds in the cloth) by the
forces of nature. A fold shows the approximate location and the angle down from horizontal of
the plane that bisects the fold, as well as the general angle that the layers of rock dip away from
that plane.

Geologic age: The relative age, in millions of years before the present, of a particular rock or
group of rocks. The age is determined either by the association of the rocks with particular
fossilized remains of plants or animals, or by the radioactive decay of the elements found in the
rock’s minerals since it was deposited.



Geologic structure: The map depiction of any feature that shows the direction and
angle down from horizontal of a layer of rock. These structures can show larger crustal
disruptions, such as faults and folds, as well as smaller local disruptions, such as
fractures and joints.

Geologic unit: the name (and associated map label) that is given in the map legend to a
particular type of rock or group of rocks. The name can be from any level of the
geologic naming hierarchy and is generally associated with a located place name from a
Survey of India topographic map.

Lithology: The type of rock that is found in a particular place. This name is either
general, like igneous, metamorphic, and sedimentary, or a particular name that
describes the physical or chemical characteristics of a rock, like gravel, granite, and
sandstone.

Geomorphology:The science that treats the general configuration of the earth's
surface; specifically the study of the classification, description, nature, origin, and
development of landforms and their relationships to underlying structures, and of the
history of geologic changes as recorded by these surface features.
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