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Onegeology
 It is an international collaborative project in the 

field of geology supported by 113 countries.
 The onegeology portal was launched  on 6th

August  2008 at the 33rd 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.



URL: www.portal.onegeology.org









Registered services
Services ordered by data owner in alphabetical order within UN geographic 
areas



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



Advantages:
• Handles all the information
• Is well-structured
• Allows establishing data 

exchange standards .
• Suitable for computer analysis 

and Machine readable
Disadvantage:
• Requires  Agreed Standards

Structured Digital Data



INTEROPERABILITY REQUIREMENT



System Agreement

Availability of appropriate technology –OGC, ISO, 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) 
• Establish name spaces

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



LITHOLOGY

Schematic
heterogeneity

ROCK_TYPE ROCK_DESCRPERIOD PERIOD

Volcanic rock 
Igneous extrusive rock

Schematic Agreement



GeoSciML
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
transfer standard: an agreed schema



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.



LOGICAL DATA MODEL – Geologic  unit 

 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
(data types, relationship and constraints)

 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

Geological 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  

 It is 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



Conceptual data model  for GSI 1:50 K map 









Logical Data Model

• 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.

This 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 & WFS services using ERDAS 
Apollo Software. 

This CSV file was uploaded in Oracle Spatial  database.



Flow chart

Data Service 
Request 
--- WFS

Data acquisition
through 
Digital Map 
Data of 54B

Map Service Request 
--WMS

Conceptual data model

L

Enterprise 
Architect

Logical data model

Data Definition 
Language

XML metadata Interchange

DDatabase Schema
XML Schema Definition

Database
Server

GeoSciML

Domain specific Schema generation

Physical 
Schema



XMI



XMI



<?xml version="1.0" encoding="utf‐8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema">

<xs:element name="GeologicFeature" type="GeologicFeature"/>
<xs:complexType name="GeologicFeature">

<xs:sequence>
<xs:element name="id" 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"/>
<xs: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>





LOGICAL DATA MODEL TO DATABASE SCHEMA 
Generation of Database Definition Language from logical data model 

SQL of the class diagram _ Geologic unit





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 sql 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> desc lithology

Physical 
Data Model



• Integration of geo‐databases into a common Enterprise‐GIS 
framework

• Provide required Application Programming Interface (API) 
for easy access and visualization of spatial web‐services  as 
and when necessary.

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



Accessing  Lithology layer from Oracle Spatial database















METADATA CATALOG SERVICES (MCS) USING OPEN 
SOURCE 

GEONETWORK SOFTWARE





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  on a  window or Linux.

METADATA CATALOG  SERVICES



METADATA CATALOG  SERVICES

Administrative  Services: 
User Group Management and User Access Management







DATA  INSERT 







GSI  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 GSI theme register
2 GSI code list register

3 GSI feature concept dictionary

4 GSI application schema register



Inspire Registry

The GSI Registry

GSI Registry

Inspire RegistryGSI Schema
Registry

Inspire RegistryGSI Theme 
Register

Inspire RegistryGSI Code List 
Register

Inspire RegistryGSI Feature 
Concept Dictionary



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 registry



Lable Parent Status

allostratigraphic unit geologic unit Valid

alteration unit geologic unit Valid

biostratigraphic unit geologic unit Valid

chronostratigraphic unit geologic unit Valid

deformation unit lithotectonic unit Valid

excavation unit lithogenetic unit Valid

geologic unit Valid

geophysical unit geologic unit Valid

lithodemic unit lithostratigraphic unit Valid

lithogenetic unit geologic unit Valid

lithologic unit geologic unit Valid

lithostratigraphic unit geologic unit Valid

lithotectonic unit geologic unit Valid

mass movement unit lithogenetic unit Valid

pedostratigraphic unit geologic unit Valid

polarity chronostratigraphic unit geologic unit Valid

Geochronologic era geologic unit Valid

Code list



biostratigraphic unit
ID:http://portal.gsi.gov.in/codelist/GeologicUnitTypeV
alue/biostratigraphicUnit
Item class:  Code list value
Language:   en
Label:         biostratigraphic unit
Definition:  Geologic unit defined based on fossil 
content.
Status:        Valid
Parent:       geologic unit
Registry: GSI registry
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
Item 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:GSI 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
Item class: Code list
Language: en
Label: Geochronologic Era
Definition:
Terms specifying recognised geological time units.
Status: Valid
Registry: GSI registry
Register: GSI code list register
Theme: Geology



Code list  Geomorphology
SN Geomorphic feature
1 Abandoned meander
2 Abandoned Meander Channel.
3 Aeolian landforms
4 Alluvial Cone
5 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 Braided stream
17 Butte 



Label Theme Status

Exploration Activity Mineral Resources Valid

Exposed Element Natural Risk Zones Valid

Exposed Element Coverage Natural Risk Zones Valid

Fold Geology Valid

Fossil Fuel Resource Energy Resources Valid

Geologic Collection Geology Valid

Geologic Event Geology Valid

Geologic Feature Geology Valid

Geologic Structure Geology Valid

Geologic Unit Geology Valid

Geomorphologic Feature Geology Valid

Hazard Area Natural Risk Zones Valid

Hazard Coverage Natural Risk Zones Valid

Hydrogeological Object Geology Valid

Hydrogeological Unit Geology Valid

Feature concept dictionary



Fold
ID:

http://portal.gsi.gov.in/featureconcept/Fold
Item 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: GSI feature concept dictionary
Theme: Geology



Geologic Structure
ID: http://portal.gsi.gov.in/featureconcept/GeologicStructure
Item 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: GSIregistry
Register: GSI feature concept dictionary
Theme: Geology



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 

quantitative 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.

GSI theme register (other themes)



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 SoI 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.



DEVELOPMENT OF APPLICATIONS  USING 
DIGITAL GEOLOGICAL DATA

1. Providing geological data to detect geo‐hazards 
STEPS:

The user selects on a geo‐portal the area of interest and 
searches in a metadata catalogue for geological maps with 
lithological and structural information. 

The user accesses the lithological, structural ( about  active fault), borehole and 
geotechnical data. This information along with geotechnical properties of the soil from soil 
theme help to delineate the geo‐hazard zones.

2. Providing geological data to ensure safe disposal of nuclear 
waste

STEPS:
The user selects on a geo‐portal the area of interest and 

searches in a metadata catalogue for geological maps with 
lithological and structural information. 

The user accesses the lithological, structural and borehole data for 3D modelling
of the selected area.



3.Looking for deep fractured zones in the  
basement for Geothermal exploration to tap 
geothermal energy
4. Looking for limestone rock suitable for  

cement   industry



THANKS


