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Vulnerability of Bangladesh  to 

Seal Level Rise

Bangladesh is highly vulnerable to Sea Level Rise

● geographical location on globe and very dense 
population living in the coastal area

● low adaptive capacity to climate change

● lack of awareness to climate change related  
hazards

Bangladesh

Geographic Locations of 

Bangladesh in Global Context



� Flow

� The Ganges: 1,000 ~   80,000 cumec

� The Brahmaputra: 2,400 ~ 102,000 cumec

� The Meghna: 500 ~   30,000 cumec

Total  estimated  sediment load 1.00 ~  1.10 BMT

Major River Origin Major River Origin Major River Origin Major River Origin 

About 93% catchments area lying outside Bangladesh 

� Annual Sediment Transport

� The Ganges: 286 Mtons

� The Brahmaputra: 600 Mtons

� The Meghna: 1 Mtons

552,000 sq.km

1,087,000 sq.km

82,000 sq.km

Physical Setting of BangladeshPhysical Setting of Bangladesh Coast of Bangladesh

• Population 34.8 million (2001 census), 28% of total population

• Total area 47,201 km2, 743 people/km2

•125 polders, 5107 km embankment

•1.5 mill. Ha land is provided flood protection

•Population 60.8 million in 2050 (Ref. CDS, WARPO, 2006)

Coastal Area of BangladeshCoastal Area of Bangladesh



Coastal Area of Bangladesh

62% area is less than 3 m (MSL)

86% area is less than 5 m (MSL)

Vast river network

Coastal PoldersCoastal Polders



• Melting of Greenland and Antarctic ice Sheets 
• Melting on Mountain glacier
• Thermal expansion of sea water

3rd IPCC4th IPCC
SLR 3rd

IPCC

4th

IPCC

2050 32 23

2100 88 59

Increase of Ocean Temperature Increase of Ocean Temperature 

and Prediction of Sea Level Riseand Prediction of Sea Level Rise

Climate Change and SLR Scenarios

Projection 

Year

Mean 

Temperature 

change in oC

Mean Precipitation 

change in %

Sea Level Rise

(cm)

Annual DJF JJA Annual DJF JJA IPCC SMRCNAPA

2030 1.0 1.1 0.8 5 -2 6 14 18 14

2050 1.4 1.6 1.1 6 -5 8 32 30 32

2100 2.4 2.7 1.9 10 -10 12 88 60 88

- one of the detrimental impact of Global warming is 

Sea Level Rise

Sea Level Rise (SLR)

Sea Level Rise Scenarios



Objective of the Assessment

Assessment of primary impact of 
Sea Level Rise on

● Flooding (Inundation) Area 

● Drainage Congestion in Coastal 

Polders of Bangladesh 

● Salinity Intrusion and 

Selection/QuantiSelection/QuantiSelection/QuantiSelection/Quantification of sea fication of sea fication of sea fication of sea level rise level rise level rise level rise scenarios scenarios scenarios scenarios 
Hydrological 

analysis for 

Selection of 
base/ reference 

year 

Generation of 
boundary 

condition for 
different SLR 

Model run for 

Base Condition

-Flooding

-Salinity

Intrusion

- Drainage    

Congestion

Options run 

& 

Comparison 

with base 

condition

Outputs

• Flooding scenarios

• Drainage congestion 

• Salinity intrusion

Approach and Methodology



MATHEMATICAL TOOLS 

USED FOR THE STUDY

• MIKE 11: One-dimensional model of 

DHI Water & Environment

• MIKE 21: Two-dimensional model of 

DHI Water & Environment

• MIKE-GIS: Interface

Rivers and Bay of Bengal Model



Bay of Bengal ModelBay of Bengal Model

Hydrodynamic model

Salinity model
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Schematized River system in the SW 

region showing U/S and D/S boundary

Impact of SLR on Flood 

Inundation

Assessment of Impact



Flood Inundation Map

Base ConditionSLR-14 cmSLR-32 cm SLR-88 cm

Increase in Inundation due to SLR 
in addition to base condition
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SLR 88 cm : The whole Sundarban will be 

inundated

Impact of SLR on Sundarban

Impact of Inundation  

SLR 32 cm : About 80 % of the Sundarbans 

will be deeply inundated

Impact of SLR: Overtopping of Polder 

Embankment (88cm SLR)



Impact of SLR on 

Salinity Intrusion 

Assessment of Impact
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From the study it has been found that Salinity Influences the overall 

growth and Productivity of Sundri trees

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

0-10 10-15 15-20 20-25 25-30

Salinity Range (ppt)

A
n

n
u

a
l 

In
c

re
m

e
n

t 
o

f 
S

u
n

d
ri

 

(m
3
/h

a
/y

e
a

r)

Base Condition SLR 14 cm SLR 32 cm SLR 88 cm

1.76

1.28
1.20

0.84

Impact of Salinity Intrusion on 

Sunderbans

Impact of SLR on 

Drainage Congestion

Assessment of Impact



Impact of SLR on Drainage Congestion

Few Coastal Polders

Impact of Sea Level Rise on Coastal polders
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Limitations

■ Increase in Precipitation due to Climate Change 
is not considered

■ Land Subsidence is not considered

■ Sedimentation on floodplain is not considered

Conclusions

▲ Sea level rise will affect Bangladesh coast through 
inundation, drainage congestion in the polders and 
increased salinity intrusion

▲ Assessment results may help the policy makers  
working  in water resources management, fisheries, 
agriculture, forest, environment etc. for future project 
formulation

▲ Action needs to be taken immediately for making 
awareness about SLR related hazards
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