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Abstract: Global Warming and climatic change are very much related criteria of Global scale which normally 

indicates retreating snow lines of Polar areas and mountains areas. It also indicates, faster rate of ice melting 

in the affected areas increasing the level of ocean water. The tropical and sub tropical delta regions of the 

world are mostly facing such problems. Because, the economy of these areas are mostly depends on agriculture. 

The rising sea level not only inundate the surface but also rising sea level may cause huge salinization impact in 

the coastal tracts. As a result problems will occur in the field of drinking water and in agricultural sector on the 

other hand such rising sea-level may contaminate ground water and by this way it may enhance the percentage 

of Arsenic in the ground water. In last three decades due to the excessive global warming the ground water 

quality is degrading and at the same time crop failures are being experienced in these areas. So, to save 

sustainability of the people some mitigation measures should be taken otherwise economy of the common people 

should be destroyed. 
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I. Methodology 
To analyse these problems we have adapted three steps methodologies. These are follows: 

(1) Pre-field Methodology: 

 Before field excursion we have collected various information on global warming and rising sea-level 

mainly in the coastal tracts of West Bengal. At the same time we have also collected sub-surface lithological 

maps and the seasonal fluctuation of ground water level. After analysing these data we have seen that the area is 

continuously facing the bad impact of rising sea-level due to the continuous processes of global warming. 

 

(2) Filed Methodology: 

 After analysing the data a field trip has been organised for the verifications of the problems and to 

collect necessary informations faced by the local people. During field study we have also collected 

imformations regarding the contamination of ground water and it has been observed that local people are facing 

the problems of sea-level rise and climatic change. 

 

(3) Post-field Methodology: 

 After the completion of field experiment we had adapted the techniques of analysis by applying 

statistical methods and processes. We had also adapted the processes of computation by computer analysis and 

at the same time we had also prepared mitigation techniques and processes to decrease the impact of sea-level 

rise and at the same time we have adapted some plan proposals for the sustainability of the area. 

 

ANALYSIS: 

 The coastal tracks of East Midnapore and South 24 Parganas are mostly vulnerable to sea-level rise. 

Large area of these two districts would be subjected to increased flood a salinization and ultimate abandonment 

in these two districts. Such a typical condition in term is linked to the potential displacement of the millions of 

people from their home. Inter-Governmental panel on climatic change (IPCC) suggest that sea-level in the Bay 

of Bengal may rise by 0.2 to 0.3 mt. by 2050 and by 0.4 mt. to 0.6 mt. by 2100. But recent incidents indicate it 

will be far greater than the suggested level of IPCC. 
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The climatic change is playing a vital role in this occurrence because it is the common phenomena of 

global warming which has occur due to the global climatic change. In last three decades the rate of global 

warming is increasing by leaps and bounce due to the continuous processes of urbanisation, deforestation and 

changing nature of land-use pattern. The urban area of Kolkata within this area is also creating urban heat island 

and by this way increasing the climatic temperature to a greater extent not only Kolkata the continuous 

encroachment of land conducted by the local people for the increase of agricultural land, it is obvious that day 

by day the climatic balance is degrading in the Sundarban area also. The coastal tract of east Midnapore is very 

dry and sandy. This coastal area is also experienced by various sandunes and coastal vegetations. As a result 

coastal tracts of East Midnapore are prone to coastal inundation. As the West Bengal coast is very much 

complex in nature. So, rising sea-level will hamper the common livelihood pattern and as well as morphological 

conditions of the area. Not only these coastal tracts but this situation may also be applied to the coastal tracts of 

Bangladesh and in the coastal tracts of Tropical and cub-tropical deltas. Coastal tracts and its dynamics by the 

continuous processes of coastal endodynamomorphysm and ectodynamomorphysm have increased the 

complexity of the coast. As sea-level is rising that is why ocean currents are performing rivers activities and as a 

result changes in the sediment chronology becoming extremely powerful and the processes of coastal erosion  

becoming active mainly in the Sundarban region. The coastal tracts of East Midnapore will also be affected by 

such erosional activities and these areas may also be inundated within a very short span of time. 

 

DYNAMICS IN THE COASTAL ZONE: 

 Coastal zones are very dynamic and changeable in nature and these are also ecologically very much 

sensitive areas. As a result for the developmental activities performed over the coastal areas should be managed 

properly otherwise the changing dynamics of the coast will hamper the coastal morphology and may also 

hamper the livelihood pattern of local area. In our study area we may distinctly identify the coastal regulation 

zones. But these zones are not arraigned as per the notification of the ministry of environment forest and 

climatic change. The identified zones are - 

 

(1) CRZ1 - These zones includes various types of sandius, mud floods and mangroves. These areas are 

biologically very much active. Various Forest lands and protected areas are lying here. False 

under the provisions of Forest Conservation Act 1980. Turtle nesting ground and the hasting 

ground of crabs are also observed in these areas because, inter tidal areas are very much 

prominent. 

(2) CRZ2 - Normally, CRZ2 represents the zones of development authorities and municipalities. Some 

important municipalities are also present in these areas. 
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(3) CRZ3 - These zones are located in between CRZ1 and CRZ2. In the case of coastal tracts of lower 

gangetic plane, some areas experience CRZ3 prior to CRZ2 and coastal urban areas experience 

CRZ2 prior to CRZ3. 

(4) CRZ4 - These areas extends up-to 12 nautical miles in the sea from low tide level. These areas are 

very much sensitive and the existence of these areas normally tries to regulate coastal landform 

development processes. 

 

AREAS REQUIRING SPECIAL CONSIDERATION: 

 Typically in the last decade there were some areas where special consideration was necessary. But in 

this decade it has practically increased to a greater extent rising sea level is threatening the CRZs. Because, the 

nature of the rising sea level is hampering the biological province and at the same time it has also hampered the 

landscape dynamics. As a result within two to three decades coastal tracts of West Bengal and Bangladesh may 

come under special consideration zone otherwise it will hamper coastal livelihood patterns. Coastal processes 

and at the same time the inundation activities will be much faster than the last century. 

 

 
 

SALINIZATION IMPACT IN THE COASTAL AREAS: 

 Due to the continuous processing of global warming the rising sea level of Bay of Bengal may hamper 

the production system mainly in the field of agriculture. The coastal dwellers are basically depending in 

agricultural activities and fishing. But there main source of income is agriculture. As per the global statistics 

within 30-40 years most of the agricultural lands upto 100 km. from the CRZ3, will be salinized. The ground 

water mainly utilized for agriculture should also be affected. Most of the water bearing stratas will be inundated 

as a result the ocean water will enter the sub surface condition by a rivers flow and will destroy the availability 

of drinking water in these areas. At the time of our study various farmers of Purba Midnapore, CRZ3 and 

farmers of South 24 Parganas, CRZ3 has informed that there productivity of the land is declining steadity. They 

had also informed that the quality of water and its taste will also degrading very rapidly. To analyse the 

changing nature of water quality we have studied the stratigraphy of these area. 
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Source: Central Ground Water Board 

 

Simplified upper cenozoic stratigraphy of the western (West Bengal, India) Bengal Basin (from Roy and 

Chattopadhyay, 1997 ; Monsur at al 2001 ; Ahmed et al., 2004 ; Ravenscroft at al., 2005) 

 
Epoch Age Quarternary in 

Bangladesh 
Quarternary in 
West Bengal 

Lithology and Sedimentology 

Holocene Upper Alluvium 

Material Clay / 

Barabo 
Formation  

Aluvium Diara 

Formation 

Panskura 
Formation 

Clay, Silt and fine sand with occasional peat and 

gravels floodplain and deltaic deposits; mostly fine 

sands.  

 Lower Middle Chandina 

Formation 

Bethuadahari 

Formation 

Gray colored fine to medium sands, with occasional 

coarse sands and organic mud and peat  

  Dhamari 

Formation 

Jwua Formation Gray coloured, fine to medium sand, with clay and 

peat. Flood plain deposits and alluvium. 

Pleistocene Upper Kalsi Bed Upper Lalgarh 

Formation 

Pale yellowish brown spotted sandy clay with iron 

concentration detrital nodular laterites.  

 Lower middle Barind clay 

medhupur clay 

Lower Lalgarh 

Formation 

Red-Brown to gray mottled clay and silt, residual 

deposits, kaolinite and iron – oxides lalgarh, 

contains pebble conflowmeter, laterite with deterital 
silicified woods, highly oxidized gravels.  

Pliocene  Upper Dupi Tila 

Formation  

Dihing 
Formation 

Siwalik Sediments  

(Pinjor / Tatrot 

Formation) 

Yellowish brown to gray, medium and coarse sand 

with clay, low in organic matters.  

Siwalik sediments consist of sand, conglo metrate 
and clay; deposited in fluvial environments.  

 

 Such a typical litho-logical and stratigraphic pattern of the sedimentation in this tectonically active area 

represents a variegated nature of sedimentation in this depositional environment. The typical environmental 

scenario is also reflecting the inclination of the rock strata and the probability of discharge of water to the 

oceans. The inundation of rock strata is also reflecting the probability of the sub-mergence of the surface due to 

rising sea level. In the initial condition due to the gentle uprising sea level. Ocean water may enter sub-surface 

condition and may cause salinization impact in the suppressed zones of the coast. Now we are presenting a table 

of depositional environment in Bangladesh and Kolkata. 

 

 
Source: Geological Survey of India 
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 Quaternary stratigraphic units in Bangladesh and West Bengal, India with their depositional 

environment, sea level events and ground water arsenic conditions on associated aquifers (from uits, 1993 ; Hait 

el-al, 1996 ; Goodbred and Kuehl, 2000 ; Acharyya et al, 2000 ; Ahmed el-al, 2004 ; Ravenscroft al, al, 2005) 

 
Time division Bangladesh West Bengal Quarterary depositional 

environments  

Upper Holocene Upper unit : fine silt and clay 

with peat at top part but the 

bottom. 

Upper Unit : fine sand, silts and 

clay with common peat layers.  

Mostly deltaic. Coastline, 

advance into the sea to south, 

formation  

Middle Holocene Middle unit : Slits and clay in 
lower part, and sands in middle 

and upper parts. Fine sediments 
in lower part in coastal areas. 

Midedle Unit : fine to medium 
sand with clay intercalation.  

Rising sea level condition. 
Deposition of sandy sediments, 

development of marshes and 
swamps.  

Upper Pleistocene to 

lower Holocene 

Lower Unit : Savd with gravel 

and coarse sand at top, but 

coarser sands with gravel beds 
at the bottom parts. 

Lower Limit : fine to medium 

graiuned sand, pebbly sand with 

occasional gravel.  

Low sea stand condition. Rapid 

fall in base level with deep 

incision in valleys.  

Early to Middle 

Pleistocene 

Madhupur clay formation : 

highly weathered and oxidized 
reddish brown deposit exposed 

in Madhupur, Barind and 

Lalmai Hill areas in Bangladesh. 

This unit is found in Western Part 

of Barind Tract in West Bengal. 
Laterite Plains (Lalgarh 

formation) of West Bengal are 

equivalent of this unit located to 
the north west.  

The Madhupur formation 

formed in humid climate, and 
probably under fluvial 

condition.  

 

 Presently if the rate of increase of sea level continuous in the rate which observed at this time for near 

about 5 decades then the whole deltaic condition mainly the depositions of upper Holocene, middle Holocene 

and lower Holocene will be submerged under the ocean. The arrangement of the sub surface rock strata 

indicates the whole Ganges delta will be completely salinized. Continuous crop failure, land slumping etc. will 

destroy livelihood pattern and will also destroy the habitat. The typical bio diversity zone of Sundarban will be 

completely cur merged and tidal water may cross the bench mark level of Kolkata within two decades. A greater 

number of people will lose their residential areas and coastal livelihood pattern will be completely changed. 
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HYPOTHESIS: 

 The rising sea level is not only a matter of research for Ganges delta only. But its continuous rise may 

change the global tropical and sub tropical areas. Depending on the previous analysis we may developed some 

hypothesis. Regarding this typical environmental zones these are - 

1) The rising sea level may hamper the sustainability of delta. Because, it is also hampering the eco-logical 

balance, mangrove environment and erosional processes at the coast. 

2) Rising sea level may also hamper the isostatic balance of the surface and by this way it may increase 

earthquake like incidence.  

3) Socio economic conditions of the coastal people will be completely hamper and people may migrate from the 

coastal areas in search of alternative livelihood pattern. 

4) The rising sea level may enhance the entry of ocean water in the sub surface condition at by this way 

salinization impact will be pronounced. 

 

 
 

II. Suggestions 
 Due to the continuous processes of global warming our civilization is in danger. The impact of it will 

be prominent in the coastal areas within a few decades. Millions of people will be homeless and landless. Show 

to protect such a typical condition and to create sustainable environmental scenario in this deltaic environment 

we may suggest some important aspects, these are follows - 

1) There are so many fault lines under the surface of this delta. Through these lines if we detach the subsurface 

stratas by creating various construction under the surface then this water bearing stratas will be separated 

and such detachments may protect them from such impact of salinization. 

2) Any type of construction in the coastal areas should be restricted and should be monitored by the Govt. 

authorities because rising sea level will hamper the isostatic adjustments and by this way the added pressure 

of the construction site may hamper our sustainability. 

3) Subsurface flow should be restricted by the sub surface construction of dices and by this way various 

slumps in the urban areas, below the transport networks should be restricted. By this way we may also 

restrict mass fluction and ground water contamination. 

4) To protect coastal habitat, economy and society we should prepare proper management plan which may 

also indicate resource distribution and its continuous degradation. But proper management plan may change 

the nature of resources by studying they are potential. 

5) Various Govt. authorities along with various engineers along with Geologist and Geomorphologist should 

be included in these developmental activities because proper estimation of probable destruction is 

extremely necessary. Otherwise whole delta environment may be submerged under the ocean. 

6) Drinking water should be well protected. The consumption of ground water may cause arsenic impact upon 

the local people. 

7) To modify and change the coastal environment local people should be involved and they should be well 

versed regarding the probable destruction that is why awareness among the common people is necessary 

because by this way they may consider the alternate processes of livelihood. 

 

III. Conclusion 
 The overall discussion and analysis of the data indicates the rising sea level may cause high water 

events from the next decade and the frequency of extreme events will increase up to the end of 21st century. The 

changing climatic condition mainly Global Warming is associated with conditions of low atmospheric pressure 
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and as a result the increasing frequency of disaster cyclone may create huge water spouse and by this way 

inundation of the coastal tract will be experienced within next two to three decades. Rising sea level along with 

higher frequency of cyclonic disaster may create coastal flood events with high river flow level. 

 Millions of people may loss their life, livelihood, property etc. and huge number of homeless people 

may migrate from the coastal areas in search of dwellings. The urban areas like Kolkata, Khulna, Digha, 

Howrah, Haldia, Barishal, Dhaka, Chitaganj, Cox Bazar etc. may be inundated within next 4 decades. Through 

this research paper we are in search of the sustainable development plan otherwise we the people of southern 

part of West Bengal may me wholeness next 40 to 50 years. 
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