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An understanding and prediction of an earth system

abnormal weather, climate change, 
flood damages, water or  food crisis

Poverty, health, safety→
Distribution of abnormal weather, March 2002
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GEOSS 10 Year Plan

Recommended Researches
•Management of life cycle data
•Data integration and Information fusion
•Data mining
•Network reinforcement
•Suitable planning

Mutual management and Data system
• Development and Acquisition for

Common data, metadata, and product.
• Processing, Analyzing, Visualizing for  

Huge and variety of data
• Sharing and distribution by

Internet service

Summit

2003,June   Evian
G8 Summit

2003,July  Washington
1st Earth observation Summit

2004,April  Tokyo
2nd Earth observation Summit

2005,Feburauary  Brussel
3rd Earth observation Summit

Global Earth Observation System of Systems

(GEOSS）



Abnormal Weather / Climate Change / Wind & Flood Damage / Food & Water Crisis → Poverty，Health，Safety

Understanding and Prediction of Earth system Create new Knowledge for Earth System Science

For Social Needs
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Centralized Data Integration & Fusion

①data archive, storage, integration

②data assimilation, visualization, mining

③design for database schema

④data collection and distribution

⑤sensor data fusion

Integration of Distributive Data

①constriction of ontology registry

②service by ontology registry

③distinguished DB for agriculture

④distinguished DB for satellite data
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Satellite data

Ground observation 
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Integration 
method

Global Observational Global Observational 
Data Integration and Data Integration and 
Information Fusion Information Fusion 
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Metadata and 
Ontologｙ

Information 
System

to Help Integrate 
Heterogeneous

Data
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両生類？
Amphibian

animal?

両生類？
Amphibian

animal?
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What is Ontology?

Philosophical word
The branch of metaphysics that deals with the 
nature of being.

In the context of knowledge sharing
The term ontology means specification of a 
conceptualization. 
That is, ontology defines the concepts and relationships
and provides a semantic basis of data and information

Information on
definition of data

and the relationships 
among them
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MetadataElement

CoreElement
(MD_Metadata)

ProfessionalElement OrganizationalElement

+professionalElement0..*0..*+coreElement
+organizationalElement

0..*

Socio Economic data schema

Population data schemaHealth data schema

Climate data schema

Hydrology data schema

Landuse data schema

Agriculture data schema

Crop Yield data schema

Land use model

Lexicographic OntologyLexicographic Ontology Geographic OntologyGeographic Ontology

Data integration Data integration 
with the help of Ontologywith the help of Ontology

Based on 
dictionary of 

various fields, 
data model, or 
name space.

Based on 
Gazetteer, Maps, 
Land classification 

schemes.

Use of Ontological Information



Framework of Ontology Registry System

Ontology
Registry System

Created ontology is registered 
to the system again.

Clarifying definition of terms/concepts
Visualizing relationship between terms/concepts/concepts

Providing reference information to users

(2) Browsing

Revision/edit of registered information on the system 
current information

(3) Revision/edit

Organization and registration of Ontology 

(1) Registration

(4) Utilization

Understanding Terms

Data Integration Constriction of data model

Providing integrated ontology
Utilizing as knowledge

Information 
retrieval

Data collection from existing dictionaries

Geography

Ecology

Health

Agriculture

Remote 
Sensing

Earth Science

Hydrology Environment



Digitizing paper dictionaries

Entry-word describes

Synonymity etc

Revision/edit with Semantic MediaWiki



Table Editor helping provide structured description

Visualization of ontology



Semantic Network connecting Terms

Forest land
(Thailand)
+definition

Synonymous
Described by

Forest land
(Indonesia)
+definition

Forest
Land use
map

Global
worming

vegetation

Agro-forest

Wood 
land

Plant type

CO2       

Dictionary

Validated
model

Document

Law

Code 
system

Non-validated
model

Thesaurus

Terminology

Ontology

Network development,
from excising resource

Network development,
from excising resource

RDF

RDF

RDF

Collection of Gazetteers

Thailand
65,713
points

Landuse
Landmark

Geography



Fluctuations of geog. names

•Ban Hua Phrong

•Ban Hua Phlong

Fluctuations of geog. names

•Ban Hua Phrong

•Ban Hua Phlong

Revision/edit of gazetteer by Google map



2007‐1‐14 nagai

Participatory Field Survey of Exotic Invasive Bees

People participating the field 
survey describe locations 
using geographic names, even 
not formal, but familiar with 
them

Bombus terrestris

2007‐1‐14 nagai

Visualization with Google Maps



Comparison of land classification

Landuse in Thailand Landuse in Indonesia

Agricultural model
National Agricultural Research Center

Why 
April?

Weather?
Where is 
Toyoma?

What is 
“DVI”?

What is 
“topdressing”

?

How to 
choose?

What is 
“Nconc”?

What is 
“LAI”?



Future Prospects

“Sustainable” development/revision of 
dictionary

Wiki: Revision of dictionary＋tool for 
specialist
Collaboration with scientific/academic societies

User interface for easy/natural input and 
use of structured ontological information.

How to write？
simple：for student, for specialist
Homonym, synonym, keyword, relational word 
Figures and equations

How to use?


