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Research Background: 

   Brief Review 
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Restoration and Protection of Angkor Site  

üRestoration of Preah Khan Temple and Phnom Bakheng by USA 

üRestoration of the Terrace of Elephants by France 

üRestoration of Ta Keo by the Chinese  government 

Phnom Bakheng  Bayon  

Research Background: 

   Brief Review 

ï A national priority of Cambodia supported by UNESCO and over 20 its member countries.  

ï The Tokyo Declaration (Oct. 13, 1993) ï Intergovernmental Conference on  Safeguarding and 

   Developing Angkor 

Ta Keo 



ü 1992, University of Arkansas (USA),  Landsat TM̆

investigated AOI 

ü 1994, NASA Jet Propulsion Laboratory, Radar̆

revealed drainage network 

ü 2006, University of Florida, Landsat TM/ETM̆

land cover change monitoring 

ü 2010, Keio University (Japan), Landsat TM and 

SPOT-PAN, mapped geomorphology  

Remote Sensing Applications on Angkor Site 

Landsat TM, Feb. 7,1989         Landsat ETM+, Jan. 31, 1995 

Landsat TM, Jan.10, 2002          Landsat ETM+, Feb 27, 2005 

Research Background: 

   Brief Review 



Oblique view of Angkor Wat  

Top: digital orthophoto with elevation derived 

from the lidar DSM;  

Bottom: DEM derived from the LiDAR.  

Airborne LiDAR Application on Angkor 

Site 

Shaded relief map of terrain  

 Green: previously-documented archaeological 

features; Red: newly-documented features 

indicative of an extensive urban layout. 

Research Background: 

   Brief Review 

Airborne  LiDAR  was carried out in 2012 by a group organized by University of Sydney. 

The experts explored the earlier and secret Angkor ancient city hidden in the forest and 

Paddy for hundreds of years.  



ü Environmental deterioration in Angkor and neighboring areas 

ü Existing projects have focused on heritage restoration and protection, 

lacking of a systematic approach to solve the problems  

ü Geospatial technologies can provide a systematic approach for studying the 

complex natural environment and human-environment interactions in 

Angkor (400 km2) and surrounding areas (5,000 km2) 

Research Background: 

   Challenges and Opportunities 

Challenges: 



üProf. Huodong Guo of HIST 

and RADI and Director BUN 

Narith of APSARA signed an 

MOU during the 37th session 

of the UNESCO World Heritage 

Committee in Phnom Penh, 

June 2013  

üCambodian Deputy Prime 

Minister H. E. Dr. Sok An met 

with the HIST/RADI delegation, 

and expressed full support for 

the proposed collaborative 

project 

Background 



June 2013, Siem Reap 

Determine research contents 

üForest dynamics monitoring 

üWater system reconstruction 

üGround subsidence monitoring 

ü3D reconstruction and visualization 

Background 



Objectives:  

ümonitoring Angkor site and its surrounding environment 

übetter understanding the relationship between them  

Project Title: Remote Sensing for Environment of Angkor Site (REAS) 

Project Start : July 2013 ;  Project  End:  Dec. 2016 

REAS Project: 

   Project Information 



Remote Sensing for 

Environment of  

Angkor Site (2013 -2015)  
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Space technologies provide a systematic approach for studying the complex 

natural environment and human-environment interactions in Angkor (400 km2) 

and surrounding areas (5,000 km2). 
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Part 1: Forest dynamics monitoring  

Part 2: Water system monitoring 

Part 3: Ground subsidence monitoring 

Part 4: 3D reconstruction and visualization 

Part 5: Spatial database of Angkor Site 

Part 6: Capacity building 

REAS Project 

Asst. Chief Scientist 

Executive secretary 

Chief Scientist 

Scientific Committee 

REAS Project: 

   Project Information 



TM- 2009-1-5 

Satellite/Sensor Acquired date Acquired date Acquired date 

15 Landsat-TM imageries 

Ѓ30mЄ 

1985-3-23 1996-01-02 2006-2-9 

1989-01-22 1996-6-29 2006-12-15 

1990-11-17 2000-03-25 2009-01-05 

1991-1-3 2000-8-5 2009-2-1 

1994-01-28 2002-01-10 2013-1-8 

SPOT-5 2013-1-21Ж2013-1-16Ж2012-12-26Ж2.5m 

Quickbird  2004-1-6Ж2004-4-24Ж0.6m 

ALOS-SARЖRadarsat-SAR 1996-2013Ї30mЇ3m 

ASTER-DEM 2009-V1 productЖ30m 

SAR-19961102_19990814 SPOT-5-2012-12-26 QB- 2004-1-6 

REAS Project: 

   Data Collection and Preparation 

Resolution  30 m ñ 0.6 m  



Oct. 2013, laser scanning and LUCC validation 

REAS Project: 

   Field Work 



üsixteen field samples were validated in Nov. 2013 

üonly two samples (red dot) were misclassified  

Point 7 

Point 11 

Point 3 

Accuracy Assessment 

Oct. 2013, laser scanning and LUCC validation 

REAS Project: 

   Field Work 



üLand use/ land cover change mapping over 5000 km2 area  

üForest area change analysis during the past 30 years  

üUrban area change analysis during the past 30 years 

üAncient water system reconstruction 

üMonitoring land subsidence from 2011-2013 

üSpatial database designing for Angkor Site  

üCapacity building 

REAS Project: 

   Current Results 



Research Progress: 

Land Cover Change 

Data source  

(1985 -2014)  

üLandsat MSS  

üLandsat TM  

üHJ -1A  

üLandsat LOI  

Classification Map (2009/01/05)  

üUrban area: gradually increasing 

üForest area: unstable decreasing 

üWater area : seasonal fluctuations 

1985 1989 1994 1996 2000 2002 2006 2009 2013 2014 



üsixteen field samples were validated in Nov. 2013 

üonly two samples (red dot) were misclassified  

Point 7 

Point 11 

Point 3 

Accuracy Assessment 

REAS Project Progress: 

Land cover change   



REAS Project Progress: 

Forest Change    



Forest changes during three periods (1989-2000-2014) 

NoteЕKulen Mountain 

was defined in our study 

as the area with 40 m a.s.l. 

REAS Project Progress: 

Forest Change    

ü Deforested area is 575 km2 

from 1989 to 2014, which 

occupied almost 35% of the 

total area. 

ü As time goes, deforestation 

spread form south to the 

north of Kulen mountain. 

ü Reproduction area is 62 km2 

from 1989 to 2014, which is 

about 5% of the total area. 

ü 22% deforested area during 

the period of 2000-2014, 

while only 13% during the 

period of 1989-2000. 



2000 2006 2009 

1985 2006 2013 

REAS Project Progress: 

Forest Change    


