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Vulnerability of West BengalVulnerability of West BengalVulnerability of West BengalVulnerability of West Bengal

•• Presence of highly vulnerable mega deltaPresence of highly vulnerable mega delta -- thethePresence of highly vulnerable mega delta Presence of highly vulnerable mega delta the the 
SundarbansSundarbans..

•• High population densityHigh population densityg p p yg p p y
•• One  biodiversity hotspotsOne  biodiversity hotspots
•• One of centre of origin of crop plantsOne of centre of origin of crop plantsOne of centre of origin of crop plantsOne of centre of origin of crop plants
•• High incidence of cyclonic event in terms of per km High incidence of cyclonic event in terms of per km 

occurrenceoccurrence
•• Threat of Glacial lake outburst in Bhutan and Sikkim.Threat of Glacial lake outburst in Bhutan and Sikkim.
•• Threat of climate change induced displacementThreat of climate change induced displacementThreat of climate change induced displacementThreat of climate change induced displacement



Observed TrendObserved TrendObserved TrendObserved Trend

•• Between 1969Between 1969--2005 a net warming trend was seen2005 a net warming trend was seenBetween 1969Between 1969 2005 a net warming trend  was seen2005 a net warming trend  was seen
•• Increase in minimum temperatures have been observed Increase in minimum temperatures have been observed 

in the range between +0.25 to +1.5in the range between +0.25 to +1.5ooC   C   gg
•• A clear positive trend  in post monsoon (OctA clear positive trend  in post monsoon (Oct--NovNov--

Dec) rainfall observed during 1969Dec) rainfall observed during 1969--20052005) g) g
•• The intensity of extreme rain fall events has increased The intensity of extreme rain fall events has increased 
•• In the coastal region, severe cyclonic storms are on the In the coastal region, severe cyclonic storms are on the g , yg , y

rise, though the total number of cyclones is annually rise, though the total number of cyclones is annually 
declining. declining. 

•• High  rate of sea level rise (5.7 mm/yr )observed along High  rate of sea level rise (5.7 mm/yr )observed along 
West Bengal coast.West Bengal coast.



Projected Changes in 2021Projected Changes in 2021--20502050Projected Changes in 2021Projected Changes in 2021 20502050

•• A likely increase in temperature between 1 8 toA likely increase in temperature between 1 8 toA likely increase in temperature between 1.8 to A likely increase in temperature between 1.8 to 
2.42.4ooC C 

•• Total amount of precipitation during monsoonTotal amount of precipitation during monsoon•• Total amount of precipitation during monsoon, Total amount of precipitation during monsoon, 
is not likely to change much is not likely to change much 
Th i d lik lTh i d lik l•• The winter and summer seasons likely to The winter and summer seasons likely to 
experience lower rainfall with respect to base experience lower rainfall with respect to base 
lililine line 

•• SundarbansSundarbans and Darjeeling Hill area are however and Darjeeling Hill area are however 
projected to  have more rainfall with respect to projected to  have more rainfall with respect to 
base line scenario.base line scenario.



Projected Changes in 2021Projected Changes in 2021--20502050Projected Changes in 2021Projected Changes in 2021 20502050

•• The intensity of cyclonic events is likely toThe intensity of cyclonic events is likely toThe intensity of cyclonic events is likely to The intensity of cyclonic events is likely to 
increase furtherincrease further

•• Sea surge heights might increase to 7 46 m withSea surge heights might increase to 7 46 m with•• Sea surge heights might increase to 7.46 m with Sea surge heights might increase to 7.46 m with 
a hundred year return perioda hundred year return period
S l l ill i i iS l l ill i i i•• Sea level will continue to rise in consonance Sea level will continue to rise in consonance 
with the global rise, however, the rise in absolute with the global rise, however, the rise in absolute 

i lik l b hi h l h Wi lik l b hi h l h Wterms is likely to be higher along the West terms is likely to be higher along the West 
Bengal coast due to continuous subsidenceBengal coast due to continuous subsidence
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Steps in Preparing SAPCCSteps in Preparing SAPCCSteps in Preparing SAPCCSteps in Preparing SAPCC
•• Constitution of drafting committeeConstitution of drafting committee
•• Identification of state plan componentsIdentification of state plan components
•• Constitution of sector wise working groups comprising of Constitution of sector wise working groups comprising of 

li d t t d tli d t t d tline departments and expertsline departments and experts
•• Review of published literatureReview of published literature

C l i i h h i l i d f i f SC l i i h h i l i d f i f S•• Consultation with those involvement in drafting of State Consultation with those involvement in drafting of State 
Action Plan / National Action PlanAction Plan / National Action Plan

•• Identification of the strategies and studies to be carriedIdentification of the strategies and studies to be carried•• Identification of the strategies and studies to be carried Identification of the strategies and studies to be carried 
outout

•• Finalizing of implementation mechanism.Finalizing of implementation mechanism.Finalizing of implementation mechanism.Finalizing of implementation mechanism.
•• Synthesising the Synthesising the sectoralsectoral plans into Sate Action Planplans into Sate Action Plan



Thrust Areas Identified for West Thrust Areas Identified for West 
BengalBengal

GEOGRAPHICAL AREASGEOGRAPHICAL AREAS
•• (1) (1) SundarbansSundarbans
•• (2) Darjeeling Himalayas(2) Darjeeling Himalayas

SECTORSSECTORSSECTORSSECTORS
•• (3) Water (3) Water 
•• (4) Health (4) Health 

(5) F t(5) F t•• (5) Forestry(5) Forestry
•• (6) Energy Efficiency(6) Energy Efficiency
•• (7) Non conventional Energy Sources(7) Non conventional Energy Sources
•• (8) Agriculture & Horticulture(8) Agriculture & Horticulture
•• (9) Habitat(9) Habitat
•• (10) Knowledge Management(10) Knowledge Management(10) Knowledge Management(10) Knowledge Management



Support by External AgenciesSupport by External AgenciesSupport by External AgenciesSupport by External Agencies

•• GIZ is assisting West Bengal in preparation ofGIZ is assisting West Bengal in preparation ofGIZ is assisting West Bengal in preparation of GIZ is assisting West Bengal in preparation of 
State Action Plan on Climate ChangeState Action Plan on Climate Change

•• InterInter Cooperation has been engaged asCooperation has been engaged as•• InterInter--Cooperation has been engaged as Cooperation has been engaged as 
consultant for the overall SAP preparation.consultant for the overall SAP preparation.
INRM i d l f l biliINRM i d l f l bili•• INRM is engaged as consultant for vulnerability INRM is engaged as consultant for vulnerability 
assessment.assessment.



TimelineTimeline

C i i f D f i C i M h 2010Constitution of  Drafting Committee, 
Monitoring Committee

March, 2010

Constitution of  7 Sectoral committees May 2010

Id ifi i f h M 2010Identification of  thrust areas May 2010

1st draft of SAPCC February 20111 draft of  SAPCC February 2011

Final draft of  SAPCC May 2012



A FEW EXAMPLESA FEW EXAMPLESA FEW EXAMPLESA FEW EXAMPLES



SUNDARBANSSUNDARBANSSUNDARBANSSUNDARBANS



Adaptation ProposedAdaptation ProposedAdaptation ProposedAdaptation Proposed

•• Assessing salt and submergence tolerance ofAssessing salt and submergence tolerance ofAssessing salt and submergence tolerance of Assessing salt and submergence tolerance of 
mangroves.mangroves.

•• Redesigning and retrofitting embankmentsRedesigning and retrofitting embankments•• Redesigning and retrofitting embankmentsRedesigning and retrofitting embankments
•• New architecture for  housesNew architecture for  houses
•• Strengthening communicationStrengthening communication
•• Better early warning systemBetter early warning systemy g yy g y



Adaptation ProposedAdaptation ProposedAdaptation ProposedAdaptation Proposed

•• Conserving heat and salt tolerant cultivarsConserving heat and salt tolerant cultivarsConserving heat and salt tolerant cultivarsConserving heat and salt tolerant cultivars
•• Promoting alternate livelihood like vegetable Promoting alternate livelihood like vegetable 

cropscropscropscrops
•• Provide access to market through better Provide access to market through better 

i ii icommunicationcommunication
•• Ensuring drinking water availability through Ensuring drinking water availability through 

RWH and piped water supplyRWH and piped water supply



DARJEELING HIMALAYASDARJEELING HIMALAYASDARJEELING HIMALAYASDARJEELING HIMALAYAS



Adaptation ProposedAdaptation ProposedAdaptation ProposedAdaptation Proposed

Aligning all activities with National Mission for Sustaining Aligning all activities with National Mission for Sustaining g g f gg g f g
Himalayan Ecosystem is importantHimalayan Ecosystem is important

•• Promote Promote agroforestryagroforestry
•• Conservation of indigenous heatConservation of indigenous heat--tolerenttolerent germplasmgermplasm
•• Soil ConservationSoil Conservation

A ili i f R biA ili i f R bi•• Availing opportunity of Rabi cropAvailing opportunity of Rabi crop
•• Regulation of invasive speciesRegulation of invasive species
•• Planting short rotation species in degraded forestPlanting short rotation species in degraded forest•• Planting short rotation species in degraded forestPlanting short rotation species in degraded forest
•• Preventing forest fragmentation and conserving corridorsPreventing forest fragmentation and conserving corridors
•• Facilitating species migrationFacilitating species migrationFacilitating species migrationFacilitating species migration



Adaptation ProposedAdaptation ProposedAdaptation ProposedAdaptation Proposed

•• Creating additional reservoir to store excessCreating additional reservoir to store excessCreating additional reservoir to store excess Creating additional reservoir to store excess 
runoff of monsoon as well as water from runoff of monsoon as well as water from 
additional rainfall to be received in winteradditional rainfall to be received in winter

•• Planning for higher incidence of landslide, flash Planning for higher incidence of landslide, flash 
flood, road blockade etc.flood, road blockade etc.

•• Research on developing tea cultivars that will Research on developing tea cultivars that will 
grow well in projected climatic condition and yet grow well in projected climatic condition and yet g p j yg p j y
retain aroma and retain aroma and flavourflavour



WATERWATERWATERWATER



Impact of CC on Water Flow Impact of CC on Water Flow pp
•• The blue water flow (water yieldThe blue water flow (water yield––quantified quantified 

rainfall plus deep aquifer recharge) will fromrainfall plus deep aquifer recharge) will fromrainfall plus deep aquifer recharge), will from rainfall plus deep aquifer recharge), will from 
1000 1000 -- 5000 mm/yr  in base line scenario to 800 5000 mm/yr  in base line scenario to 800 
to 1000 mm/year in the midcentury scenarioto 1000 mm/year in the midcentury scenarioto 1000 mm/year in the midcentury scenarioto 1000 mm/year in the midcentury scenario
–– Exceptions 24 Pgs (N & S), Darjeeling. Exceptions 24 Pgs (N & S), Darjeeling. 

C hb h rC hb h rCoochbeharCoochbehar
•• Green water flow (actual Green water flow (actual evapotranspirationevapotranspiration),  ),  

ill i i h id ll d fill i i h id ll d fwill increase in the mid century as well as end of will increase in the mid century as well as end of 
century scenario to > 1000 mm/yr .This has a century scenario to > 1000 mm/yr .This has a 
di l i hi i h i idi l i hi i h i idirect relationship with increase in temperature direct relationship with increase in temperature 
leading to higher leading to higher evapoevapo transpiration rates.transpiration rates.



Impact of CC on Water StorageImpact of CC on Water StorageImpact of CC on Water StorageImpact of CC on Water Storage

•• There is decrease in green water storage (soilThere is decrease in green water storage (soilThere is decrease in green water storage (soil There is decrease in green water storage (soil 
water) in the South Western Part of West water) in the South Western Part of West 
Bengal The decrease is from 101Bengal The decrease is from 101--125 mm/yr in125 mm/yr inBengal. The decrease is from 101Bengal. The decrease is from 101 125 mm/yr  in 125 mm/yr  in 
the base line scenario to  76 to 100 mm per year the base line scenario to  76 to 100 mm per year 
in the mid centuryin the mid centuryin the mid century. in the mid century. 



Critical, Semi critical and Safe Critical, Semi critical and Safe 
BlocksBlocks



Adaptations ProposedAdaptations ProposedAdaptations ProposedAdaptations Proposed

•• Undertaking rain water harvestingUndertaking rain water harvestingUndertaking rain water harvesting.Undertaking rain water harvesting.
•• Initiate development of  reservoirs intercepting  Initiate development of  reservoirs intercepting  

RiverRiver JaldakhaJaldakha ManasManas SankoshSankosh and otherand otherRiver River JaldakhaJaldakha, , ManasManas, , SankoshSankosh and other and other 
rivulets for transfer of water from Surplus Basin rivulets for transfer of water from Surplus Basin 
to Deficit Basin in this regionto Deficit Basin in this regionto Deficit Basin in this region. to Deficit Basin in this region. 

•• Construction of check dams, wherever, feasibleConstruction of check dams, wherever, feasible
•• Increase water storage capacity by building Increase water storage capacity by building 

household, and village level reservoirs and household, and village level reservoirs and 
Repairing existing water bodiesRepairing existing water bodies



Adaptations ProposedAdaptations ProposedAdaptations ProposedAdaptations Proposed

•• Removal of siltation from present reservoirsRemoval of siltation from present reservoirsRemoval of siltation from present reservoirsRemoval of siltation from present reservoirs
•• Greater recycling of wastewater in industriesGreater recycling of wastewater in industries

E h ifi i l h i l i dE h ifi i l h i l i d•• Enhance artificial recharge in over exploited Enhance artificial recharge in over exploited 
ground water areasground water areas

•• Undertake resuscitation of derelict channel with Undertake resuscitation of derelict channel with 
provision of sluice gateprovision of sluice gate

•• Making rain water harvesting compulsory in Making rain water harvesting compulsory in 
towns.towns.



Key Concerns in Agriculture due to Climate ChangeKey Concerns in Agriculture due to Climate Change

•• Reduced productivity of Darjeeling teaReduced productivity of Darjeeling tea
•• Decline in size and quality of citrus such as Mandarin Decline in size and quality of citrus such as Mandarin 

orangeorange
•• Increase in winter temperature affecting potato and Increase in winter temperature affecting potato and 

hhwheatwheat
•• Drying of natural water bodies due to extensive use of Drying of natural water bodies due to extensive use of 

f i i if i i iwater for irrigationwater for irrigation
•• Productivity decline of oilseed and pulses beyond 45Productivity decline of oilseed and pulses beyond 45--46 46 

0 C0 C0 C.0 C.
•• Degradation of seed qualityDegradation of seed quality

P iP i li i ili i i f i l l l d i lf i l l l d i l•• Progressive Progressive salinizationsalinization of agricultural land in coastal of agricultural land in coastal 
areas. areas. 



Adaptations ProposedAdaptations ProposedAdaptations ProposedAdaptations Proposed

•• Appropriate crop diversification by enhancingAppropriate crop diversification by enhancingAppropriate crop diversification by enhancing Appropriate crop diversification by enhancing 
ISOPOMISOPOM

•• Encouraging indigenous cultivars particularlyEncouraging indigenous cultivars particularly•• Encouraging indigenous cultivars particularly Encouraging indigenous cultivars particularly 
those able to tolerate heat and water stressthose able to tolerate heat and water stress
P l i i h d l l d il d iP l i i h d l l d il d i•• Popularizing hardy cereals, pulses and oilseeds in Popularizing hardy cereals, pulses and oilseeds in 
Red and Red and LateriteLaterite zonezone

•• UpscalingUpscaling Resource Conservation Technology Resource Conservation Technology 
(RCT) like “no tillage”(RCT) like “no tillage”



AdaptationAdaptationAdaptationAdaptation

•• Real time crop monitoring and weatherReal time crop monitoring and weatherReal time crop monitoring and weather Real time crop monitoring and weather 
forecastingforecasting

•• Setting up agriculture BPO in each districtSetting up agriculture BPO in each district•• Setting up agriculture BPO in each districtSetting up agriculture BPO in each district
•• Extending crop insurance to all small and Extending crop insurance to all small and 

i l fi l fmarginal farmers.marginal farmers.
•• Create seed banksCreate seed banks



http://www.enviswb.gov.http://www.enviswb.gov.
in/main/SAPCC%20Appin/main/SAPCC%20App
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