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Global Disaster number ( 1986-2006 )   

It show: flood frequency increase more fast 

than other disaster   

Flood   

Others  



Total Fatalities of Flood Related Disaster:  

1986-2006  

Asia  

It shows that 

Asia is  the 

region where 

has most 

serious flood 



Remote sensing technology is very useful tool for 

flood disaster management 





Spatial Model Base System 

   Spatial Model Base System ( SMBS ) 

is a computer software system which 

classify and maintain a great number of 

spatial models, and support generation, 

storage, query, running and analysis of 

the spatial models. 



MBS Architecture  
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SELANGOR Landslide Risk 

Map (1:50,000) 



Flood Disaster Mapping 

Kelantan 

Study area is located north of the 
Kelantan 



7. Map Production 

5. Water Extent Extraction 

 

6. Flooded Area Extraction 
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Flooded Area Extraction using remote sensing 



Gray value of shadow is close with that of water in the 

Radarsat images. Shadow and water have low gray value 

while other has high gray value. So shadow extraction is 

very difficult from Radarsat image directly. 

shadow water 

Shadow extraction of Radarsat image 



Ascending  orbit 

A B 

Sensor 

S6_20041208  

Descending  orbit 

Sensor 

W2_20041130   
A B 

Shadow extraction of 
Radarsat image (cont…)  



Simulate image S6_20041208 

Simulate image based on DEM 



Water+shadow 

water 



Flooded area extraction 

Water extent 

extraction 
 

Masking 

Subtract 

 

Flooded Area 

(Raster) 

 

Convert to Vector 

 

Overlay 

Attribute of flooded 

area (*.dbf) 
 

District Boundary 

 

District Boundary 

 

Normal Water 

Extent  

Mukim Boundary 

 

Mountain shadow 

Flooded area map 

 

RADARSAT SAR image 

 Flow chart  



Flooded Area Extraction Model 

 The  flooded Area extraction model 

(FAEM) has been created   by using 

ArcGIS  ModelBuilder. 
 

 

The model includes 11 processes,5 

dataset, 11 results. The whole run time 

is less than 5 minutes. 

 
   





Flooded Area in different year 

1998 

2003 

2004 



Remote sensing + field work  



Landuse map 

Name Area (ha.) 

Coconut 1288.26 

Forest 46167.03 

Lake 1431.45 

Mangrove 3551.94 

Mixed horticulture 48902.4 

Oil palm 12189.87 

Paddy 77983.2 

River 4798.44 

Rubber 104794.65 

Urban 23072.13 



SPOT image Residential area 

Census data 

Population Density 



Cell size: 

2.5M * 2.5M 

 Population Density Mapping 



Zone 

Boundary Map 

(Vector) 

Census data 

with Zone 

Boundary 

Vector to Raster 

Zone based Total 

Population Map 

Population Density 

Map (Raster) Series 

Mathematical Statistics 

Residentia

l Area Map 

SPOT 

Image 

Man-made 

Interpretation Zonal Statistics 

Zone Weight 

Map 

 Population Density Simulation Model  



Disaster Assessment  Model 
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Disaster Assessment - Inundated land cover 
area 

Name Area (ha.) 

Coconut 0.00  

Forest 0.00  

Lake 0.74  

Mangrove 1.06  

Mixed horticulture 776.59  

Oil palm 224.57  

Paddy 1475.71  

River 323.39  

Rubber 144.70  

Urban 402.82  



Flood Risk Assessment 

Flood risk depends on more than hazard and 

vulnerability 

Flood risk =  

a spatial, 

multi-parameter  

problem 

Flood risk 

Hazard Vulnerability 

Rainfall Terrain Land cover River Watershed Population 

3day STO DEM SL0 LSD DIS DEN LAN WAT POP GDP 

Economic 



Flood risk: A multi-criteria issue 

Source : Dr. Cees Van Westen and 

Alkema 



Multi-Criteria Analysis 

Where: 

  W1 … Wj = the WEIGHT assigned to each criterion 
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Hazard 

Index 

Vulnerability 

Index 

Risk Index 



Hazard 

Assessment 

Vulnerability 

Assessment 

Risk 

Assessment 



Risk index map 

Risk class map 

Flood Risk Mapping 



Flood Disaster Model Base (FDMB) 



Population Economic House Agriculture 

     Risk Class and Index 



Thank You! 


