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Indian Sundarban 

Â World heritage site 

Â Largest mangrove 

patch(4.3%) 

Â Rich biodiversity- flora, fauna 

Â 4.6 million population 

Â 34% under poverty 

Â 99% rural areas 

Â Poor access to infrastructure 



Sundarban biodiversity 



Location of study area 

Â Three islands- Sagar, 

Ghoramara and 

Mousani 

Â Western part of Indian 

Sundarban Island 

system 

Â Extended from 21°37ô 

North to 21°55ôNorth 

and 88°2ô East to 

88°15ô East  



Sagar Island 

×Situated under administrative jurisdiction of  district South 24 

Paraganas of West Bengal, have 42 mouzas/ villages 

×Largest among Sundarban Island- area of 245.33 km² 

×206844 population (Census, 2011) 

Ghoramara Island 

×Situated under administrative jurisdiction of  Sagar Block of 

district South 24 Paraganas of West Bengal 

×Has an area of 4.4 km² with population 5193(Census, 2011) 

Mousani Island 

×Mousuni Island is under administrative jurisdiction Namkhana 

CD Block of West Bengal, have 4 mouzas/ villages 

×Covering 29 km² area with population 22073(Census, 2011) 

 



Vulnerability context: study islands 

Â The temperature increase rate has been reported about 

0.019ęc with a projected 1 ęC by the year 2050 (Hazra et al. 

2002) 

Â Sea level rise 1990- 2000: 3.14 mm/year (Hazra et al. 2002) 

Â Change in river hydrodynamics 

Â During 1969 to 2009 Indian Sundarban had total landloss of 

around 210 km2 (Hazra et al. 2013) 

Â During the last part of decade (2006-2009) : experienced four 

major cyclones viz. Sidr, Nargis , Bijli and Aila 



ÂCyclone óAilaô of 2009 was the most hazardous 

of the climatic disasters to have recently hit the 

Sundarban Delta 

ÂHigh population growth 

ÂDevelopment constraints: road connectivity, 

access to health services 

 



Research questions 

ÂWhat are the trends in physical and anthropogenic 

changes? 

ÂWhat are the key elements of vulnerability in the 

study area in respect to both the natural and socio- 

economic factors? 

ÂWhat is the extent of social and environmental 

vulnerabilities in the study area? 

 

 



Data  

Primary and secondary data sources: 

Â Survey data: Direct interviews with 783 households, 

selected by cluster random sampling 

Â Published data: Indian Meteorological Department; 

Directorate of Census, Govt. of India; WWF 

Â Satellite images: Landsat data 



 

Â The data analysis have been done in two stages 

Â Stage 1: Trend analysis to get change pattern as 

background of vulnerability analysis 

Â Stage 2: assessment of actual scenario along with 

vulnerability mapping 

Analytical approach  



Trend analysis of study islands 

Temperature 

Â Average surface temperature increase: 0.011°C per year  

y = 0.0111x + 30.769 
R² = 0.2178 

y = 0.0097x + 21.386 
R² = 0.1095 

y = 0.0104x + 26.078 
R² = 0.2347 
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Change in surface temperature pattern during 1901 to 2000. Source: IMD data 




