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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
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Two aspects of data interoperability
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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 to mean a specification of a 
conceptualization. 
That is, an ontology is a description of the concepts and 
relationships that can exist for an agent or a community 
of agents. 
This definition is consistent with the usage of ontology 
as set-of-concept-definitions, but more general. 
And it is surely a different sense of the word than its use 
in philosophy. 



DB

DB

0

50

100

150

200

250

300

350

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

A1:高度成長社会

A2：多元化型

B1:持続発展型

B2：地域共存型

DB

DB

DB

DB

DB
0

50

100

150

200

250

300

350

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

A1:高度成長社会

A2：多元化型

B1:持続発展型

B2：地域共存型

DB

DB
0

50

100

150

200

250

300

350

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

A1:高度成長社会

A2：多元化型

B1:持続発展型

B2：地域共存型

DB

DB

D
B

気象用語

biolog
y

term

Landuse 
Classific

ation 
schema

Climatology

Health 
Science

Agricult
ure
term Hydrolo

gy
term

农业

เกษตรกรร

ม

농업



DB

DB

0

50

100

150

200

250

300

350

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

A1:高度成長社会

A2：多元化型

B1:持続発展型

B2：地域共存型

DB

DB

DB

DB

DB
0

50

100

150

200

250

300

350

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

A1:高度成長社会

A2：多元化型

B1:持続発展型

B2：地域共存型

DB

DB
0

50

100

150

200

250

300

350

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

A1:高度成長社会

A2：多元化型

B1:持続発展型

B2：地域共存型

DB

DB

D
B

気象用語

农业

เกษตรกรร

ม

농업

How about data 
quality or 

reliability?

You need translation of 
heterogeneous “terms”
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Use of Ontological Information



Framework for ontological information

Ontology
Registry System
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to the system again.
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Utilizing as knowledge

Information 
retrieval



Data collection from existing dictionaries
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Digitize from paper dictionaries



Collection of Gazetteer

Thailand　
65,713
points

Landuse
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Browsing of Semantic Network Dictionary System
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Visualization of ontology
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Modification by Wiki



Modification by using MediaWiki



Modification of gazetteer by Google map
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Ontology for Land classification

Land Classification System
・Land Cover Map
・Land Use Map

　Different Land classification schemas developed 
for different purposes

　　 Integration and Fusion by Ontology

Utilization of OWL（Web Ontology Language）



Preparation of land classification DB
Collection of Land Cover / Land Use Map
　　　　 ↓

Comparison or mutual referencing by accumulating in DB.

Land Cover / Land Use Map is accumulated in Access



Comparison of land classification

Landuse in Thailand Landuse in Indonesia

Not equal!



Framework for ontological information

Ontology
Registry System

Created ontology is registered 
to the system again.

Clarifying ontological expression
Visualizing relationship between terms

Providing reference information to users

(2) Browse

Modification of registered information on the system 
newest information

(3) Modification

Correction and registration of Ontology 

(1) Registration

(4) Utilization

Assist of Technical term

Data Integration Constriction of data model

Providing integrated ontology
Utilizing as knowledge

Information 
retrieval



Network can grow!
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Conclusions
Semantic interoperability should also be taken care of.
Cooperation for enriching ontological contents

Dictionaries
Gazetteers

Need to provide more sophisticated user support 
system based on the ontological information

Supporting data search in the web
Supporting development of data models, metadata etc.
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