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This proceedings consists of the peer-reviewed papers from 8th International Symposium for Digital
Earth (ISDE) held in Kuching, Sarawak, Malaysia during 26th—29th August, 2013. The 8th ISDE was a
successful event in the Symposium Series of the International Society of Digital Earth, that was previously
held in China (1999), Canada (2001), Czech Republic (2003), Japan (2005), the United States (2007),
China (2009), and Australia (2011).

The 8th ISDE, with the theme “Transforming Knowledge into Sustainable Practice” aims to enable
digital earth scientists, experts and professionals related to the field of geospatial science and technology
to provide a brand new opportunity to share their ideas and insights on how we share knowledge and act
together globally. In addition, the ISDE symposium series has been providing a venue for researchers
and industry practitioners to discuss new ideas, collaborate to solve complex solutions to various complex
problems, and importantly, pave new ways in digital earth environment.

This 8th ISDE included 20 technical sessions, workshops and student sessions in various areas
of digital earth; ranging from digital earth vision & innovation; earth observation technologies; ICT
technologies (including spatial data infrastructures); empowering the community and engaging society;
applications and innovation of digital earth for environmental applications such as hazard, pollution,
flood, air quality, disaster and health, biodiversity, sustainability, forestry, early warning and emergency
management, national security, natural resource management and agriculture; mining, energy and
resources development; transformation towards sustainable low carbon society; digital city and green
cities: towards urban sustainability; and managing water environment for sustainable development.

The success of the 8th ISDE was due to commitments of many: authors, keynote speakers, session
chairs, the organising committee, technical and scientific committee, student volunteers from Universiti
Teknologi Malaysia (UTM) and Universiti Malaysia Sarawak (UNIMAS), and many others of various
roles. We acknowledged all sponsors to 8th ISDE, namely Sarawak Convention Bureau, Malaysia
Convention & Exhibition Bureau, and ESRI. We also thanked all exhibitors and contributors of the
8th ISDE: TSKAY Technologies Sdn Bhd, Coordinates-India, Taylor & Francis-Singapore, Beijing
Space Eye-China, RS&GIS Consultancy, CRCSI-Australia, Jurupro Sdn Bhd, Inst of Remote Sensing
and Digital Earth (RADI)-China, Department of Survey and Mapping Malaysia, SPECIM, Satellite
Imaging (M) Sdn Bhd, IPASA-UTM, Sustainable Research Alliance-UTM, Sarawak Forest Department,
International Society of Digital Earth-China, INSTeG-UTM, and UNIMAS.
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Mazlan Hashim
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Yin Chai Wang
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Organization of the 8th International Symposium for Digital Earth (ISDE)
ISDE 2013 was hosted by the Institute of Geospatial Science & Technology (INSTeG), Universiti
Teknologi Malaysia (UTM), and co-hosted by the Universiti Malaysia Sarawak. The organizations of the

symposium are as follows:
Patrons
General chair
Co-chairs

Technical program chairs

Advisory

Symposium management chairs

Zaini Ujang (Vice-Chancellor, Universiti Teknologi Malaysia);
and Khairuddin Ab Hamid (Vice-Chancellor, Universiti Malaysia
Sarawak)

Mazlan Hashim, Universiti Teknologi Malaysia

Wang Yin Chai, Universiti Malaysia Sarawak

Samsudin Bin Ahmad, Universiti Teknologi Malaysia and
Wang Yin Chai, Universiti Sarawak Malaysia

John Van Genderen, University of Twente

Khairul Anuar Bin Abdullah, Universiti Teknologi Malaysia and
Aldia Lai (AOS Conventions & Events)

International Scientific Committee

A Annoni
Joint Research Centre, Italy

A Gruen

Institute of Geodesy and Photogrammetry,
ETH, Zurich, Switzerland

A Hassan

Universiti Teknologi Malaysia, Malaysia
A Lewis

Louisiana State University, USA

A P Cracknell

Dundee University, Scotland, UK

D Rhind

City University, United Kingdom, London

E Siswanto
Universiti Teknologi Malaysia, Malaysia

F Campbell
International Society for Digital

F Pinet
Cemagref-Clermont Ferrand, France

G Remetey-Fulopp
HUNAGTI, Hungary

H Fukui
Keio University, Japan

J Van Genderen

M Goodchild

California University, Santa Barbara, USA

M Hashim

Universiti Teknologi Malaysia, Malaysia

M Hernandez

UNESCO

M N M Reba

Universiti Teknologi Malaysia, Malaysia

P Woodgate

Cooperative Research Center for Spatial Infor-
mation, Australia

R Simpson

Metabola, New Zealand

S Ahmad

Universiti Teknologi Malaysia, Malaysia

T Bandrova

University of Architecture, Civil Engineering
and Geodesy, Bulgaria

T Van Zyl

African Advanced Institute for Information and
Communications Technology, South Africa

T W Foresman

International Center for Remote Sensing Edu-
cation, Baltimore, USA

International Institute for Geoinformation Science Y Tikunov

and Earth Observation (ITC),
University of Twente, Netherlands

J Sequeira
Marseilles University, France

Geographical Faculty, Moscow State Univer-
sity, Russia

C Wang

Center for Earth Observation and Digital Earth,
CAS, China
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J Townhend
Maryland University, USA

L Bian
Buffalo University, USA

M Ehlers
Osnabruec University, Germany

M Konecny
Masaryk University, Czech Republic
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Y C Wang
Universiti Malaysia Sarawak, Malaysia

H Guo
Center for Earth Observation and Digital Earth,
CAS, China

Y Georgiadou

International Institute for Geoinformation Sci-
ence and Earth Observation (ITC), University
of Twente, Netherlands

Technical Committees

A Ahmad

Department of Geomatic Engineering,
Faculty of Geoinformation and Real Estate,
Universiti Teknologi Malaysia

A L Ibrahim

Institute of Geospatial Science and
Technology (INSTeG),

Universiti Teknologi Malaysia

B Hasan

Water Resources, Drainage and
Hydrology Division,

Ministry of National

Resources & Environment, Malaysia

W S Cheah

Department of Computing & Software
Engineering,

Faculty of Computer

Science & Information Technology,
Universiti Malaysia Sarawak

E S S M Sadek

Department of Surveying & Geomatics,
Faculty of Architecture, Planning & Surveying,
Universiti Teknologi MARA, Malaysia

Jonathan Sidi

Department of Computing & Software
Engineering,

Faculty of Computer Science

and Information Technology,
Universiti Malaysia Sarawak

M A Faidi
Forestry and Environment Division,
Forest Research Institute Malaysia

A Hassan
Institute of Geospatial Science and Technology
(INSTeG), Universiti Teknologi Malaysia

A Ahmad

Department of Remote Sensing,

Faculty of Geoinformation and Real Estate,
Universiti Teknologi Malaysia

S S Chai

Department of Computing & Software
Engineering,

Faculty of Computer Science & Information
Technology,

Universiti Malaysia Sarawak

H A Aziz

Standard and Policy Development Branch,
Malaysian Centre for Geospatial

Data Infrastructure,

Ministry of National

Resources & Environment, Malaysia

I Omar

Department of Land Administration,

Faculty of Geoinformation and Real Estate,
Universiti Teknologi Malaysia

Jong Tien Kiong

International College of Advanced Technology
Sarawak, Kuching,

Sarawak, Malaysia

M I Puteh
Planning, Research and Development Section,
Department of Survey and Mapping Malaysia
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M Mohamad

System Development Branch,
Malaysian Centre for Geospatial
Data Infrastructure,

Ministry of National

Resources & Environment, Malaysia

M R Mahmud

Department of Geomatic Engineering,
Faculty of Geoinformation and Real Estate,
Universiti Teknologi Malaysia

N A Bolhassan

Department of Computing & Software
Engineering, Faculty of

Computer Science and

Information Technology,

Universiti Malaysia Sarawak

N M Noor

Kuliyyah of Architecture and
Environmental Design,

International Islamic University Malaysia

R Nor
Planning, Research and Development Section,
Department of Survey and Mapping Malaysia

S Ishak

Department of Director General of
Lands and Mines,

Ministry of National

Resources & Environment, Malaysia

Wang Yin Chai

Department of Computing & Software Engineering,
Faculty of Computer Science and Information

Technology,
Universiti Malaysia Sarawak

M N Md Reba

Department of Remote Sensing,

Faculty of Geoinformation and Real Estate,
Universiti Teknologi Malaysia

M R Salim

Department of Environmental Engineering,
Faculty of Civil Engineering,

Universiti Teknologi Malaysia

N A Wahap

Space Application & Technology
Development,

National Space Agency, Malaysia

S I Moslin

Space Application & Technology
Development,

National Space Agency

S Rahmat

School of Professional and
Continuing Education,
Universiti Teknologi Malaysia

S Ahmad

Department of Remote Sensing,

Faculty of Geoinformation and Real Estate,
Universiti Teknologi Malaysia
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