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Geographical Settings of Bangladesh

Water disasters of Bangladesh
• Flood

•River bank erosion

• Cyclonic Strom Surge

• Drought

• Salinity Intrusion

Water disasters of Bangladesh



� Floods 

� Droughts 

� Riverbank Erosion 

Water Disaster in Water Disaster in Water Disaster in Water Disaster in 

Bangladesh Bangladesh Bangladesh Bangladesh 

� Riverbank Erosion 

� Salinity intrusion 

� Cyclone and storm 

surge 



Challenges due to Climate Change

Increase in precipitation in monsoon

Increase in evaporation

Increase in salinity intrusion

Drought

Impact on agriculture & Impact on agriculture & 

fisheriesfisheries

Sea level rise

Decrease in precipitation in dry season

Prolonged & shifting monsoon

Cyclone

Flood

Bank erosion

Population GrowthPopulation Growth



Flood

River Bank Erosion

Flash Flood

Storm Surges/Tidal 

Water Hazard Distributions in Bangladesh

Storm Surges/Tidal 

Flooding

(Source: IWM)



Inundation Map of Flood of 1998



Inundation Maps for 25, 50, 100 and 500 

year return period

Selection of design year for 25, 50, 100 and 500 

return period   

Preparation of Flood Inundation Map

Simulation of models for selected design year

Inundation maps using the simulation results file 

and ARC GIS



Example: Flood  plain inundation map for Arial 

Khan-Naria Khal

AGSE12, UTM, Johor Bahru, Malaysia 8



Google Earth map of Aria Khan-Naria Khal
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River Streams-DEM (Left);     Extracted bathymetry 

Grid-Naria Khal (Right)

10Tools: HECRAS, HEC-GeoRAS, ArcView GIS and ArcGIS



Zoom of TIN-Arial Khan- Naria

Khal Confluence

Geometric Data extraction of Flood 

plain from TIN
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DEM without 

bathymetry data

DEM with 

Bathymetry data
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Flood Plain Map of Arial Khan-Naria Khal

13



Flood Hazard (50 and 100-yr from recent studies of  IWM & DDM)



Impact of Climate Change
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� Ganges, Brahmaputra and Meghna 

(GBM)Basin Model

� Bay of Bengal Model (BoBM)

� General Model

� Regional Models
India

�North west Regional model

Different Models Used for Flood Map

Myan

mar

�North west Regional model

� North east Regional Model

� North Central Regional Model

� South West Regional Model

� South East Regional Model

� Eastern Hilly Regional 



GBM Basin Model

u/s boundary d/s boundary

Different Models Used for Flood Map

Bay of Bengal Model

General Model

Regional Models

d/s boundary

u/s & d/s boundary



Ganges-

Brahmaputra-

Meghna Basin Model

General Model

Bay of Bengal 

Model

u/s boundary d/s boundary

Different Models Used for Flood Map

North West  

Regional 

Model

North East  

Regional 

Model

North Centre  

Regional 

Model

South West  

Regional 

Model

South Centre  

Regional 

Model

Eastern Hill  

Regional 

Model

Bay of Bengal Model

d/s boundary

General Model

u/s boundary

& d/s 

boundary 
Measured u/s 

boundary
u/s boundary



Coastal Flood Risk Maps

An area of 20,745 km2 will be inundated by more 

than 1m water depth in the changing climate

Base Condition Climate Change Condition



Example: Preparation of Multi-hazard Map

Available Data

Re-sampling Each Raster Data with 500m cell size

Reclassifying each set of Data in a scale of 1 to 10

Tsunami Cyclone Surge Tornado Earthquake Flood Drought

Reclassifying each set of Data in a scale of 1 to 10

Risk map: Cyclone/Tsunami/ storm Surge

Combining Risk Maps into Integrated Disaster 

Maps using weighted Sum

Conclusion & Remarks

Risk map: Flood, Earthquake & Drought
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Data: Available Disaster Maps

Flood Intensity Bangladesh, 1998

Tornado Intensity of Bangladesh
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Earthquake Zones in Bangladesh
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Data: Available Disaster Maps

Water Body

River

International Boundary

District Boundary

Very Severe

Sundarban

Severe

LEGEND

Management Information & Monitoring (MIM) Division
Disaster Management Bureau (DMB), December, 1999

B  A  Y    OF    B  E  N  G  A  L

Moderate

Drought Criteria : Kharif Season

Management Information & Monitoring (MIM) Division, Disaster Management Bureau (DMB), January 2001

0.04g

Date of Event

Apr .., 1762 
Jan 10, 1869
Jul 14, 1885

Jun 12, 1897
Jul 8, 1918
Jul 2, 1930
Jan 15, 1934
Aug .., 1950

Name

Cachar Earthquake
Bengal Earthquake

G. Indian Earthquake
Srimangal Earthquake
Dhurbi Earthquake
Bihar-Nepal Earthquake
Assam Earthquake 

Magnitude
(R. Scale)

8.4
7.5
7.0

8.7
7.6
7.1
8.3
8.5

Region Affected

Chittagong, Arakan, Myanmar
Shylhet, Cachar (Assam)
Bogra, Serajganj, Jamalpur,
Sherpur, Mymensingh, Dhaka
Northern Bengal, Dhaka, Comilla
Srimangal and Surrounding Area
Dhubri (Assam), Rangpur
Bihar, Nepal
Assam, Bengal

Epicenter from
Dhaka (km)

250
170

230
150
250
510
780

Severe Earthquakes in Bangladesh

Earthquake Zones
Zone- I
Zone- II
Zone- III

Legend Epicenter from
Dhaka (km)

350

Magnitude
(R. Scale)

5.2

Region Affected

Cox's Bazar, Chittagong

Recent Earthquake at Moheshkhali
July 22, 1999

Droughts Effected Areas Earthquake Zones 22



Data: Available Disaster Maps

Inundation Risk Map of Storm Surge
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Data: Available Disaster Maps

Inundation Risk Map of Tsunami
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Population 
Density

Individual Risk Map

RISK MAP

Risk Factors Considered

Protective Measures

Density
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RISK MAP: RECLASSED IN 10 SCALE
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RISK MAP: RECLASSED IN 10 SCALE
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RISK MAP: RECLASSED IN 10 SCALE
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Combined Risk Map
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Divisions
Indexes

Results 

Population Density governs most followed by 
trans-boundary flow in overall Risk assessment  
while for flood risk-transboundary flow governs

Divisions
Indexes

2 3 4 6 7 8 10 Grand Total

Barisal 2 2 1 1 6

Chittagong 6 1 3 1 11

Dhaka 3 4 7 1 2 17

Khulna 3 1 6 10

Rajshahi 2 2 10 1 1 16

Sylhet 1 2 1 4

Grand Total 13 6 11 28 1 3 2 64

30



Recommendations

Risk weighting should be more practical

Early preparedness can be included as a tool for risk mitigation.

Natural hazard maps (order-wise)  should be made handy and Natural hazard maps (order-wise)  should be made handy and 
updated regularly

Decision makers, planners, disaster managing professionals 
should be well aware about impacts of disasters and use of 
maps properly

For early preparedness in terms of individual hazards 
community should be involved for better management
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