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Following a specific support request made by the Ministry of Disaster Management and
Relief (MoMDR) to the UN Office for Disaster Risk Reduction (UNDRR) for a sub-national
earthquake hazard and risk assessment in Bangladesh, the Global Earthquake Model
(GEM) Foundation was chosen to take the lead on the technical work for the project.

GEM is a non-profit, scientific, public-private partnership developing transparent
earthquake risk assessment resources for worldwide risk management. It has been
fostering collaborations for a world that is more resilient to earthquakes and other natural
hazards for the past 15 years guided by four core values:

This booklet summarises the achievements of the project in developing a detailed, open,
sub-national earthquake risk model and in evaluating seismic risk for Bangladesh at the zila
and upazila levels. The risk model includes a probabilistic seismic hazard model, a building
exposure model, and a seismic fragility and vulnerability model for the building stock of
Bangladesh. Additionally, it incorporates critical scenarios for key cities, identified based on
the results of the probabilistic risk assessment in consultation with local stakeholders and
experts, overseen by a panel led by the Ministry of Disaster Management and Relief
(MoMDR), including representatives from the Ministry of Housing and Public Works,
Bangladesh Bureau of Statistics, Geological Survey of Bangladesh, Bangladesh University
of Engineering and Technology, and University of Dhaka.

Openness Collaboration Credibility Public Good

DISCLAIMER: This is a draft under review.
None of the results presented here should be considered final. They are not meant for any real
application. The final version of the seismic risk profiles for the country will be made available to
the public on the project’s website.
For further information about any of the contents contact: info@globalquakemodel.org

mailto:info@globalquakemodel.org


গণ�জাত�ী বাংলােদশ 
REPUBLIC OF BANGLADESH
SEISMIC HAZARD ASSESSMENT

NATIONAL BUILDING INVENTORY

HAZARD CURVES

UNIFORM HAZARD SPECTRUM
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গণ�জাত�ী বাংলােদশ 
REPUBLIC OF BANGLADESH
EXPOSURE MODEL

EXPOSURE MODEL FOR THE 15 MOST POPULATED ZILAS 

BUILDING AND POPULATION CHARACTERISTICS

NATIONAL BUILDING INVENTORY

Population
170 Million

Commercial 
buildings
470,800

Industrial
buildings
101,100

Exposed value
$420 Billion USD

Residential
buildings

30.1 Million

Educational
buildings
260,000

Healthcare
facilities
34,300

More information about the development of the exposure model can be found in the document 
‘Seismic Risk Assessment for the Republic of Bangladesh at Upazila level’ 
(https://www.globalquakemodel.org/proj/Bangladesh).
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গণ�জাত�ী বাংলােদশ 
REPUBLIC OF BANGLADESH
EARTHQUAKE SCENARIOS

NATIONAL BUILDING INVENTORY
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Notes
• The earthquake scenarios selected include historical events as well as hypotetical events located in existing faults. 
• The number of fatalities and number of displaced population assumes the occurrence of the event at night and that 100% of the population is located 

in residencial buildings. 
• The number of destroyed buildings includes the residential, industrial and commercial buildings that suffer complete damage due to ground shaking 

and is an indicator of physical vulnerability.
• The economic losses are only related with the physical damage of the residential, industrial and commercial buildings and their contents.
• More information about the assumptions of the seismic scenario analysis can be found in the document ‘Seismic Risk Assessment for the Republic of 

Bangladesh at Upazila level’ (https://www.globalquakemodel.org/proj/Bangladesh).

EARTHQUAKE SCENARIO IMPACT

https://www.globalquakemodel.org/proj/Bangladesh


গণ�জাত�ী বাংলােদশ 
REPUBLIC OF BANGLADESH
1885 Mw7.2 MANIKGANJ SCENARIO

ZILAS AT HIGHEST RISK

IMPACT IN THE NATIONAL TERRITORY

Economic Losses 
(Billion USD)
Range: 16 - 130

Displaced (million)
Range: 3 - 29

Destroyed buildings
(thousands)
Range: 135 – 2528

FATALITIES

Fatalities (thousands)
Range: 25 – 338
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12 Million 
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60 Billion USD
Economic losses

NATIONAL BUILDING INVENTORY
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More information about the assumptions of the seismic 
scenario analysis can be found in the document ‘Seismic Risk 
Assessment for the Republic of Bangladesh at Upazila level’ 
(https://www.globalquakemodel.org/proj/Bangladesh).

https://www.globalquakemodel.org/proj/Bangladesh


গণ�জাত�ী বাংলােদশ 
REPUBLIC OF BANGLADESH
1897 Mw8.7 DAUKI SCENARIO

ZILAS WITH HIGHEST RISK

IMPACT IN THE NATIONAL TERRITORY

Economic Losses 
(Billion USD)
Range: 9 - 127

Displaced (million)
Range: 2 - 32

Destroyed buildings
(thousands)
Range: 95 – 3,708

FATALITIES

Fatalities (thousands)
Range: 19 – 427

1,032
Destroyed buildings

128 thousand
Fatalities

11 Million 
Displaced population

48 Billion USD
Economic losses

NATIONAL BUILDING INVENTORY
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More information about the assumptions of the seismic 
scenario analysis can be found in the document ‘Seismic Risk 
Assessment for the Republic of Bangladesh at Upazila level’ 
(https://www.globalquakemodel.org/proj/Bangladesh).

https://www.globalquakemodel.org/proj/Bangladesh


গণ�জাত�ী বাংলােদশ 
REPUBLIC OF BANGLADESH
PROBABILISTIC SEISMIC RISK

UPAZILAS WITH HIGHEST AVERAGE ANNUAL RISK

AGGREGATED LOSS CURVES
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207 thousand
Displaced population
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Economic losses

NATIONAL BUILDING INVENTORY
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Notes
• The earthquake scenarios selected include historical events as well as hypotetical events located in existing faults. 
• The number of fatalities and number of displaced population assumes the occurrence of the event at night and that 100% of the population is 

located in residencial buildings. 
• The number of destroyed buildings includes the residential, industrial and commercial buildings that suffer complete damage due to ground shaking 

and is an indicator of physical vulnerability.
• The economic losses are only related with the physical damage of the residential, industrial and commercial buildings and their contents.
• More information about the assumptions of the seismic scenario analysis can be found in the document ‘Seismic Risk Assessment for the Republic 

of Bangladesh at Upazila level’ (https://www.globalquakemodel.org/proj/Bangladesh).
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গণ�জাত�ী বাংলােদশ 
REPUBLIC OF BANGLADESH
SEISMIC RISK PROFILE - INFRASTRUCTURE

NATIONAL ROAD AND RAILWAY EXPOSURE

Ground shaking

Road network in
liquefaction areasDivision

Road network 
on ground 
shaking > 0.35g

Railway network 
In liquefaction areas

Railway network 
on ground 
shaking > 0.35g

Zila Roads Railways
6 340 (km) 33 240 (km)
Highways Upazila Roads

8 900 (km) 2 870 (km)

Liquefaction
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