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Preface
Science has indicated that climate change is likely to have adverse impacts on most of the
economic sectors in India that are driven by climate such as Water resources, Agriculture and
allied services, Biodiversity and Forests. These in turn are likely to affect livelihoods
dependent on these sectors. Human health is another area of concern as some of the diseases
are propagated by vectors that are climate dependent.
To address the climate change concerns the Government of India first defined its policy vis a
vis climate change in June 2008 through a National Action Plan on Climate Change. The eight
missions covered in this action plan were considered with a view to design strategies for
adaptation to climate change that would ensure and enhance ecological sustainability and
explore solutions towards more efficient technologies. For translating national policies into
action, especially at sub regional level, and decentralizing NAPCC objectives into local context,
the role of the States in India is important.
The Government of West Bengal understands that Climate Change can prove to be a threat as
well as opportunity for the state. Through a consensus, it has identified the key sectors and
regions that are likely to be most vulnerable and require additional efforts over and above its
existing programmes and policies. The sectors identified are Water resources, Agriculture,
Biodiversity and Forests, Human Health, Habitats and Energy. Additionally, two regions have
been identified as most vulnerable, namely, its northern Hill region which lies in the lower
Himalayas and the Sundarbans which is at its Coastal southern end.
The West Bengal Action Plan on Climate Change focuses on these sectors. The report 1st
identifies the key concerns due to climate change for each sector and presents strategies that
are towards ameliorating these concerns and hence adapt to climate change. It also suggests
steps towards energy efficiency and increasing the renewable energy mix. Further, actions
have been defined within each strategy and are budgeted for the 12th and 13th plan, i.e for
the next 5 and 10 years.
The present report includes Chapters on Water, Agriculture, Biodiversity and Forests, Human
Health, Energy efficiency and Renewable Energy, and an outline for developing a Climate
Change institute. The strategies for Habitats, and the Vulnerable regions namely Sundarbans
and the Hill region will be presented in a subsequent report.
The strategies developed are a result of exhaustive deliberations within each concerned
department, that has been facilitated by Inter Cooperation Social Development India and
supported by GIZ, India.
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1.0 Background
As per the 4th Assessment Report of the
IPCC, warming of the climate system is
unequivocal and is attributed mainly to
anthropogenic activities (Box 1.1). In
the past century, the Earth has warmed
on an average by 0.76 °C and the rate of
warming is increasing. According to
WMO, the year 2010, was the warmest
year on record. The Global average
temperature in 2010 was 0.53 degrees
Celsius above the average level during
1961-90, and it is higher than the two
previous warmest years 1998 and 2005
in the last decade.

Box 1: What The IPCC Says
During the course of this century the resilience of
many ecosystems (their ability to adapt naturally)
is likely to be exceeded by an unprecedented
combination of change in climate and change in
other global change drivers (especially land use
change and overexploitation), if greenhouse gas
emissions and other changes continue at or above
current rates. By 2100 ecosystems will be exposed
to atmospheric CO2 levels substantially higher
than in the past 650,000 years, and global
temperatures at least among the highest of those
experienced in the past 740,000 years. This will
alter the structure, reduce biodiversity and
perturb functioning of most ecosystems, and
compromise the services they currently provide.

The sea level is also rising, and it has
almost doubled from 18 cm per century
in 1961–2003 to 31 cm per century in
Source: IPCC 4th Assessment Report, The Scientific
1993–2003. Similarly, extreme weather
Basis of Climate Change, 2007.
events have increased and regional
climate patterns are changing. Climate
change models, driven by a variety of socio economic scenarios project that the global average
temperature may rise by 1.8 to 4.0°C by 2100.

At India level, the annual mean temperature of the country for the period 1901-2009, as
whole has risen by 0.56oC (IMD, 2010) and by 2050s the temperature may rise by 2-4oC
(NATCOM, 2004). Further, a recent report brought out by the MoEF, GOI focussing on 4 climate
sensitive regions of India (INCCA , 2010), projects that even by 2030’s the annual mean
surface air temperature may rise by 1.7°C to 2.0°C with respect to current climate base line
(1960-1990).
Climate change, as some of the studies suggest (NATCOM, 2004; INCCA, 2010), may alter the
distribution and quality of India's natural resources, enhance water insecurity, reduce
agriculture productivity, enhance exposure to extreme weather events, and pose even
unforeseen health risks. This in turn is most likely to adversely affect development of the
economy that is closely linked to the natural resource base. Consequently exposing majority
of its population thriving on climate sensitive livelihoods such as agriculture and forest
products are subjected to great risk.
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In view of the requirement of a strategy to adapt to climate change that would ensure and
enhance ecological sustainability and explore solutions towards more efficient technologies,
the National Action Plan on Climate Change (NAPCC) was formulated and launched by the
Prime minister in June 2008. It has eight missions that focus on
o
o
o
o
o
o
o
o

Enhancing energy efficiency;
Increasing the penetration of solar photo-voltaics and solar thermal in the total energy
mix;
Developing climate friendly sustainable habitats;
A water mission for integrated water resources management;
A mission on sustainable agriculture for making it more resilient to climate change;
A green mission for enhancing ecosystem services of forests and for enhancing its C
sequestration capacity;
A mission on Himalayan ecosystem for sustaining and safeguarding the Himalayan glacier
and mountain ecosystems; and the last mission is aimed towards
Developing strategic knowledge base to address the concerns of climate change.

For translating national policies into action, especially at sub regional level within India, and
decentralizing NAPCC objectives into local context, a territorial approach is necessary. It is in
this context, it was felt necessary that the states should develop their prioritised action plan
vis a vis their respective climate change concerns under the overarching objectives and
missions of the National Action Plan on Climate Change. This also provides an opportunity for
identifying the risks and opportunities of climate change, mainstreaming the climate change
concerns by introducing low C climate resilient developmental activities in the state and
generate pipeline investment ready initiatives that can be directly adopted
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2. The Process of Preparation
Towards the preparation of the State Action Plan for Climate Change, the Government of West
Bengal first organised a scoping workshop on March 15, 2010. The workshop was organised
by the Department of Environment, Government of West Bengal, which is the nodal agency for
climate change matters in the government. The workshop was chaired by the Chief Secretary,
Government of West Bengal. The Chief secretary welcomed the move, as he opined, that
climate change is now staring us in the face, and each and every state in India needs to design
strategies to mainstream climate change concerns in its planning and implementation of
various developmental programmes to adapt to the adverse impacts of climate change.
All concerned line departments of the Government of West Bengal, the research community,
and the non Governmental organisations participated in the workshop. Additionally, external
agencies like DFID, GIZ, and the World Bank were invited, who shared with the audience their
experiences and lessons learnt from the various climate change projects being undertaken by
them in the state in collaboration with the government of West Bengal.
Presentations were also made by, Principal Secretaries of Department of Power; Department
of Sundarban Affairs, Department of Science and Technology; Managing Director, West Bengal
Green Energy Development Corporation, Joint Secretary, Panchayati Raj highlighting the
concerns of climate change in their respective areas. Shri Mr. Debal Ray, Chief Environment
Officer, Department of Environment, who is also focal point, climate change, made a
presentation to apprise the audience about the general scientific basis of climate change, the
various projects that the government is doing on climate change in collaboration with some of
the bi-lateral's, the different policies that the West Bengal government has so far adopted
towards addressing climate change concerns. Finally he concluded his presentation with the
steps that need to be taken to start the preparation of the State Climate Change Action Plan:









Constitution of drafting committee
Identification of state plan components
Constitution of sector wise working groups comprising of line departments and
experts
Review of published literature
Consultation with those involvement in drafting of State Action Plan / National Action
Plan
Identification of the strategies and studies to be carried out
Finalizing of implementation mechanism.
Synthesising the sectoral plans into Sate Action Plan

Following the workshop, the notification for the steering committee and the drafting
committee was published on 12th April, 2010 and signed by the Governor of West Bengal (see
Annexure A for the notification) and the list of members of the Steering commitee and
Drafting Committee.
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Next a meeting of the drafting committee was held to deliberate upon the sectors that need to
be considered vis a vis their vulnerability to climate change. It was agreed by the members
that the sectors thrust areas of State Action Plan should match as closely as possible to the 8
national missions and 24 other critical initiatives. Further it was also pointed out that some
specific areas of vulnerabilities of West Bengal like Darjeeling Himalayas and Sundarbans
should also be properly addressed. After thorough discussion, following sectors areas were
identified for State Action Plan
o
o
o
o
o
o
o
o
o
o

Water
Agriculture, Horticulture, Fisheries, Animal Husbandry
Health
Forestry
Energy Efficiency
Non conventional Energy Sources
Sundarban's
Darjeeling Himalayas
Habitat
Institute for climate change studies.

Formation of sectoral committee's for preparation of plans relating to each of the above
sectors were discussed. It was decided that the departmental representatives in the drafting
committee would take a leading role in formation of the sectoral committees and preparation
of sectoral plans.
There after the notification for the formation of the sectoral committee's were published in
December 2010 (see Annexure B ) on Sundarbans and Energy efficiency on 16th and 24th Dec
2010. respectively. The committee's on Agriculture, water, health, habitats, institute for
climate change, Darjeeling Himalayas have been also constituted and brought out
subsequently. The resolutions for which have also been passed.
A workshop was organised in on 14th February 2011, in the nature of orientation for the
different working groups on NAPCC, guidelines for SAPCC, the vulnerability of the agriculture
sector in West Bengal etc. A set of resource persons guided the participants to undertake in
depth sectoral analysis where by they would be able to identify key priorities and formulate
adaptation strategies. The resource persons in these workshops were nationally recognised
sectoral experts, who were also available for guidance towards prioritisation of strategies and
development of the action plan. The outcome of this workshop lead to the formulation of the
outline of the working papers.
Further, extensive consultations within the working group members and other concerned
stake holders carried out. Based on these steps, the sectoral papers were drafted, by the
members of the working groups, which formed the basis of the SAPCC. The sectoral papers,
focussed on identification of sectoral concerns due to climate change, did a review of ongoing
programmes in these sectors which are also towards climate proofing and the institutional
mechanism through which these programmes are implemented. identified the strategies for
climate proofing the concerns and identified the implementable actions on the 12th and 13th
plan. The papers also made an assessment of the cost of implementation of these actions at
today's prices. The contents of the sectoral papers were transposed in line with the
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framework of the SAPCC provided by the Ministry of Environment and Forests. Next the draft
SAPCC was circulated amongst all stakeholders for their comments.
The SAPCC was presented to the steering committee on 12th April, 2010. It has approved 6
sectors, namely, Water, Agriculture, Biodiversity and Forests, Human Health, Energy
Efficiency and Renewable Energy, and Climate Change Institute. These chapters are being
presented to the MoEF in the 1st phase by April, 2011. In the second phase it is expected to
include the sectors covering Sundarbans, Darjeeling Himalayas and the Habitats. The time line
for completing the same is expected to be by end of May 2011.
Figure 2.1: Steps of Preparation of WB-SAPCC

Steering Committee

Drafting Committee

Sectoral Committee
Darjeeling Himalays
Sectoral Committee
Health

Sectoral Committee
Sundarbans
Sectoral Committee
Energy Efficiency

Sectoral Committee
Water

Sectoral Committee
Renewable energy

Orientation and facilitation workshop
with sectoral resource persons
Drafting outline of the papers

Drafting of the background papers

Transposing background paper in
the SAPCC outline
Draft SAPCC Circulated amongst
stakeholders for comments
Finalisation of SAPCC and
submission to MoEF

Sectoral Committee
Agriculture

Sectoral Committee
Forestry

Sectoral Committee
Institute for CC
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3. West Bengal State Profile
Physiography
The State of West Bengal is situated in the eastern part of the country between 21o20' and
27o32' N latitude and 85o50' and 89o52' E longitude. The total area of the state is 88,752 sq km
which is 2.7% of the total area in the country. The state has two distinct natural divisions the Northern Himalayan region and the Southern Alluvial plains. In the north three main
rivers, namely, Teesta, Torsa, and Jaldhak flow which are tributaries of Bramhaputra's. The
other two important rivers passing through the state are Ganga and Hooghly. The Ganga
drains into the Bay of Bengal forming the famous delta of Indian Sundarbans.
The state has many shallow marshy depressions which are the relatively unfilled parts of
ancient topographic formations. These are subjected to annual inundation during the
monsoon months, having in many
instances permanent wetlands in their
shallowest parts. In addition to all these,
there are many types of landforms
flanking the northern Himalayan mountain
as also the western Deccan plateau within
West Bengal which had developed
originally by the sediments brought by
rivers in the ancient geological periods.
Many of these are now suffering from
erosion.
On a physiographic basis the state can be
divided into four physiographic divisions,
namely, the Himalayan Region; Eastern
fringe of Chotanagpur Plateau; the Deltaic
Zone and the Alluvial Plains Remaining
areas of the State.
The State has international borders with
Bangladesh, Nepal and Bhutan while it
shares national States boundaries with
Sikkim, Assam, Bihar, Jharkhand and
Orissa. In its south lies the Bay of Bengal.
West Bengal has 19 districts (see figure
along side). On the basis of distribution of climate and soil, the agricultural feasibility of the
state is harnessed from 6 distinct agro-climatic zones, and they are the
 Hill region: Covering the districts of Darjeeling district, Coochbehar and Jalpaiguri
 Old Alluvial Zone: Comprising of North Dinajpore, South Dinajpore and Malda
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New
Alluvial
Zone:
Covering
Murshidabad, Nadia, 24 N. Parganas,
Hooghly and Burdawan a
Red and Laterite zone: Covering the
districst of Birbhum, Bankura, Purulia,
West Medinipur;
Saline Coastal region: Covering East
Medinipur, Hooghly, 24 South Parganas,
Kolkata
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Table 3.1: Key features of the state
Geographical Area

88,752 sq. km.

Number of Districts

19

Number of Blocks

341

Population

9.13 million*

Rural Population

6.55 million**

Urban Population

2.58 million**

Population Density

1029 per sq. km*

Climate

Per capita agriculture land

Less than 1 ha***

The climate of the State is tropical and humid
except in the northern hilly region which is
close to the Himalayas. The temperature in
the mainland normally varies between 24°C
to 40°C during summer and 7°C to 26°C
during the winter. The average rainfall in
the State is about 1750 mm with
considerable variation among the districts
ranging between 1234 mm in Birbhum to
4136 mm in Jalpaiguri.

holding

(about 0.64ha)

Demography

Normal Annual Rainfall

1,234 - 4,136 mm.

Cultivable Area

56.84 lakh ha

Net Sown Area

54.65 lakh ha***

Net Cropped Area

52.56 lakh ha. ***

Cropping intensity

181% ***

Area under Forest

11897 sq km****

Surface Water Resources

132.90 lakh ha. m*****

Annual Replenishable Ground

30.36 lakh ha. m.





The estimated population of West Bengal in
2009 was 87.8 million and has become 91.3
million as per the latest Census of India
carried out in 2011. The decadal growth rate
for the period 2001-2011 has been 13.93%
which has decreased from 17.77% estimated
for the period 1991-2001.North twenty four
Pargana's has the highest population of 8.9
million and the most dense is the population
in Kolkata with 24252 people/sq km
(Source:http://censusindia.gov.in/2011prov-results/prov_data_products_wb. html,
http://www.westbengalforest.gov.in/
publication_pdf/StateForestReport_2008
2009.pdf). The Sex Ratio of the State stood
at 934 in 2001 as against 933 at national

Population below poverty line
Fertility rates

1.9, 2.1 as of 2007***

Birth rates- rural, urban

19.4, 12.4 per thousand
(2001 census)

Death rates - rural, Urban

6.1, 6.6 per thousand***
(2001 census)

Infant mortality rates

37, 29 per thousand***
(2001 census)

Water
Ultimate Irrigation Potential

70.00 lakh ha.

Total Flood Prone Area

37,660 sq. km.

Coastal Length

280 km.

Sources: *Census, 2011, **estimated for 2011, using 2001
ratio, ***WB economic review 2009-2010,

**** State

of Forest report, 2008-2009, ****Irrigation Deptt.
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level. The Sex Ratio in West Bengal had been steadily increasing during last five decades after
Independence whereas at national level it registered a decreasing trend during this period.
The rural and urban population, is

Water Resources
West Bengal is endowed with 7.5 per cent of the water resource of the country. Main source of
water in West Bengal is rain fall, the annual average receipt of which is around 1762mm. Of
this 76% is received in the monsoon months and the rest in the non monsoon period. 21% of
the rain fall infiltrates through the soils and recharges the ground water and 49% goes back to
the atmosphere as evapo-transpiration. The net annual water resource generated from
rainfall in West Bengal amounts to 51.02 bcm (WBPCB, 2009). About 60% of the water
resource is available in the North and South Bengal has 40% of the resources. The
replenishable ground water resources including natural discharge is 34.20 bcm of which 31%
is in north Bengal and 69% in South Bengal. The state receives 598.56 bcm of trans boundary
water from neighbouring states. The Ganga carries 525 bcm of water from its large catchment
covering 26% of the Indian geographical area.

Biodiversity and Forests
The climate and physiography of the state supports a huge diversity of life forms. Covering
just 2.7% of the Indian landmass it is home to 12.27% of Indian biodiversity known till date.
The state has more than 7000 species of described flora including bacteria, algae, fungi,
bryophytes, pteridophytes and angiosperms and more than 10,000 species of described fauna.
The forests of West Bengal are classified into seven categories viz., Tropical Semi-Evergreen
Forest, Tropical Moist Deciduous Forest, Tropical Dry Deciduous Forest, Littoral and Swampy
Forest, Sub-Tropical Hill Forest, Eastern Himalayan Wet Temperate Forest and Alpine Forest.
The state has a recorded forest land of 11,879 sq. km., of which 7,054 sq. km. is Reserved
Forest, 3,772 sq. km. is Protected Forest and 1,053 sq. km. is Unclassified State Forest, thus
constituting 13.38% of the geographical area of the state. Under the conservation and
protection regime the State has one Biosphere Reserve, two Tiger Reserves, five National
Parks and 15 Wildlife Sanctuaries.

Economy
As of 2008-2009, the Net State Domestic Product (NSDP) of the climate dependent sectors
namely, agriculture including animal husbandry and horticulture, forestry and fisheries
together was 22.11% of the total NSDP at Constant 1999-00 Prices, which together constitute
a quarter of the total NSDP of the state of West Bengal which is generated by 70% of its total
population, mainly rural. Of the total rural workers, 19.53% and 19.30% are cultivators and
agricultural labourers, respectively, while 4.72 percent are engaged in household industries.
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According to the Planning Commission, 31.85% of the total population lived below poverty
line in 1999-2000. The detailed NSDP of the sate by sector is presented in Table 3.2
Table 3.2: Estimates of NSDP in Crores by Industry of Origin at Constant 1999-00 Prices

Source: Bureau of Applied Economics & Statistics, Govt. of West Bengal.
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4. Observed Changes in Climate and Climate Projections
Observed Climate, Extreme events and Sea level Rise
Temperature: Data used for this analysis includes the IMD gridded maximum and

minimum temperature at 1 degree spatial resolution for the time period 1969-2005
(37 years). According to the observations during this period, the maximum
temperatures are decreasing across the state whereas the minimum temperatures are
increasing (Figure 4.1) . The maximum temperature has become less than 0.5% with respect
to starting of the observation period (1970s) in the New Alluvial zone, the laterite zone and
the Saline coastal zone. Whereas the minimum temperatures are increasing all across the
state. In the laterite zone, the minimum temperature has increased by 0.5oC, in the Hilly, Terai
and the old Alluvial zone, the temperatures have increased by 1.5oC and in the new alluvial
zone and the coastal zone the minimum temperatures have increased by 1oC.
Precipitation: A recent report of the IMD (Status of Climate in India, 2010, IMD) indicates
that there is distinctive changes in observed pattern of rainfall between 1901 and 2003
between the northern (Darjeeling, Jalpaiguri Cooch Behar, Uttar Dinajpur and Dakshin
Dinajpur, and Malda) and southern regions of West Bengal (rest of the districts from Malda
downwards). In winter and pre monsoon seasons the rain fall has decreased in the southern
region by -14.5 mm and -6.7 mm respectively between 1901-2003. In the northern region an
increase in rain fall in the pre-monsoon season by +10.5 mm has been observed during the
same period, whereas a decrease in rain fall by -1.7 mm in the winter season has been
observed in over the same period.. In the monsoon season the increase in rain fall in the
southern region is about 91 mm and in the southern region the increase is around 57 mm.
Post monsoon season continues to show an increase in rainfall by 25 mm in southern region,
but a drastic decrease in rain fall is observed in the northern region (-5mm).
In the monsoon period, the same analysis carried over for 1901-2003, indicates that the June
rain fall has decreased by an amount of -3.1% in northern part of Bengal and by -0.9% in the
southern part of Bengal. There is no change observed in the July precipitation in the southern
region, but in July there is a perceptible increase in rainfall by 4.5% in the northern region. In
August there is an overall decrease by -0.2% and -0.1% in southern and northern parts of
West Bengal respectively. In September, though southern West Bengal shows an increasing
trend (+2.5%), the northern part of Bengal shows a decrease in rain fall by -1.1%.
An analysis of total annual rain fall for a recent time slice, between 1990 and 2008, for the 6
agro climatic zones in West Bengal, carried out using the rainfall statistics published in the
district handbooks, indicate that there is an overall decrease in the total rain in 2008 with
respect to 1990 in the Terai zone, New Alluvial zone, Old Alluvial zone, Red and Laterite zone,
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Figure 4.1: Observed changes in minimum and maximum temperatures in West Bengal

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE

and the Saline Coastal zone except for the hill zone (Figure 4.2). All zones except Hill zone
have experienced a decrease in rain fall and the decrease is of the order of -8.8%, -20.0%,
-33.3%, -2.7%, and -2.1% respectively. No change in total precipitation in the Hill region, may
be due to the net increase in rain fall in this region (as mentioned in the earlier para) during
the monsoon period, which compensates for the decrease in rain fall in other seasons.
Onset of Monsoon: For India as a whole, the commencement of onset starts from Andaman &
Nicobar Islands. The date of onset of monsoon in subsequently in other parts of India follows,
as the monsoon progresses towards the north. The maximum delay in onset of monsoon over
Andaman & Nicobar Islands, has been observed to be 11 days in the period 1941 – 1970 and
the delay has been maximum by 7 days between 1971 – 2000. The mean withdrawal dates
are found to be later than the existing normal, in both the 30 years slot of 1941 – 1970 and
1971 – 2000, by about one to one and a half week. A general late onset coupled with late
withdrawal suggests a shift in the monsoon activity on the Indian region as a whole.
Cyclones and Storm surges: Long term observations between 1900-2008 show an increasing
trend of tropical cyclonic storms (48-63 kts or 88-117 kmph) as well as formation of severe
cyclonic storms (64-90 kts or 118-167 kmph) in the Bay of Bengal during the period 19002008 (figure 4.3). Storm surges form when heavy winds produced by tropical cyclones
generate the disturbances in the ocean. As these surges propagate into the shallow regions,
they amplify and produce large variations of sea level at the coast. The height of the storm
surge depends on wind speed, the shape of the coastline, and variations in the water depth
along the coastline. Height also depends on phase of the tide. If a surge occurs during high
tide, the storm surge will be higher than if it occurs during low tide. Category 5 tropical
cyclones can produce storm surges in excess of 6m (20 feet). Because the storm surge occurs
ahead of the eye of the storm, the surge will reach coastal areas long before the cyclone makes
landfall.
Mean Sea Level rise: The average sea level rise has been 1.3 mm per year along the Indian
coast(INCCA, 2010), however, tide gauge observations at the diamond harbour port indicate a
sea level rise of 5.7 mm, which can be attributed to subsidence in the region at the rate of
4mm per year.
In conclusion, it can be interpreted that the State is facing inadequate and erratic rainfall in
successive years mainly in South Bengal Districts. More than 80% of annual precipitation
occurs during monsoon and that too erratically in respect of time and space causing drought
like situations in summer and flood during monsoons. The onset of monsoon is delayed. There
is an overall warming with minimum temperatures increasing faster than the maximum
temperatures. Cyclone frequency of severe cyclonic storms is increasing over Bay of Bengal
and the sea level is rising globally, however, the level of rise is higher across coast line of West
Bengal, mostly due to subsidence of the land mass near the coast and also may be due to
developmental activities, leading to submergence of islands in the eastern region of the coast.

20

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE

COASTAL SALINE ZONE

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1990

2500
2000
1500
1000
500
0

Figure 4.2: Trends of annual rain fall in different agro-climatic zones between 1990 and 2008
Source: West Bengal Statistical Handbook, 2009 and District Handbook,
http://wbplan.gov.in/htm/ReportPub/DistrictStatHandBook.htm

Figure 4.3: Increasing trends of severed cyclonic storm over the region of Bay of Bengal
Source: IMD, 2010
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Increased population and immense pressure on land compels the State for judicious use of
water resources which becomes very scarce in non-monsoon months. Due to non-availability
of adequate surface water resources in non-monsoon months and degradation of many of the
surface water bodies due to siltation, dependence on ground water for drinking as well as for
irrigation are rapidly increasing with results in consequent depletion of ground water level.
So, creation of additional storage and demand side management are dual challenges of
present water management.

Projections of Climate
Climate projections for 2050s and 2100 have been derived from PRECIS (Providing Regional
Climate for Impact Studies), which is portable version of the HadRM3model, developed to run
on a PC with a grid resolution of 0.44° x 0.44°. PRECIS simulation dataset is provided by the
Indian Institute of Tropical Meteorology, Pune. The climate change scenarios are driven by the
GHG emission scenarios - A1B which assumes a future world of very rapid economic growth, a
global population that peaks in mid-century and declines thereafter, and assumes rapid
introduction of new and more efficient technologies. Change in mid century (2021-2050)and
end of the century (2071-2098) have been derived with respect to 1970s (1961-1990).
Rainfall: Projections of rain fall in West Bengal for mid century i.e 2050s (Figure 4.4, upper
panel)indicates that there is no change in monsoon (June-July-August-September) rain fall in
the entire WB region in the mid century, except, an increase is indicated in the southern
Sundarbans region of the South 24 Parganas and in Eastern part of Purulia. In the winters
(October-November-December), however, the scenario changes, the rainfall decreases in most
parts of southern Bengal, no change is seen in eastern parts of Purulia and in Coochbehar and
Jalpaiguri. A slight increase in rainfall is projected for the northern tip of Darjeeling during the
same period. Projections for January and February show an overall decrease in rain fall in the
entire WB, except no change is projected in rain fall in the Sundarban region. In summers, the
rain fall is likely to decrease northwards in WB starting from Bankura, Purulia, Burdwan, with
no change in Paschim Medinipur, Hoogly, Howrah, and North 24 Parganas, and an increase in
summer rainfall in the south 24 Parganas and Uttar Medinipur. The rain fall however increase
in the entire WB region by the end of the century, except in January -February period, when
the rain fall is likely to decrease in the entire alluvial region from Dakshin Dinajpur in the
North to Bankura, Howrah, Kolkata, and northern parts of Northern 24 Parganas and Paschim
Dinajpur in the South.
Temperature: As regards temperature, in 2050s, the average daily maximum and minimum
temperatures are both projected to rise by 2.2oC in 2050s and by 2100, the temperatures are
likely to rise by 3.6 to greater than 5oC with respect to the base line i.e 1960-1990 (see Figure
4.5).
Sea level rise: Model-based projections of global average sea level rise at the end of the 21st
century (2090–2099) made for a number of climate scenarios indicate that the sea globally
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may rise from a minimum of 0.21 m minimum to a maximum of 0.48 m by the end of the
century at the rate of 0.4mm/yr in the A1B scenario (IPCC, 2007, Working Group I ReportThe Physical Science Basis). In the absence of availability of regional projections, global
projections can be used as a first approximation of sea-level rise along the Indian coasts in the
next few decades as well as towards the end of century.
Cyclones: The cyclonic storm tracks seem to shift more southwards over the Indian
Subcontinent, with very few hits along the WB coast. Overall, the frequency of cyclones hitting
the Indian coast seems to decrease in the future, however, at the end of the century scenario,
the number of cyclonic events during post monsoon period seems to be increasing by around
10-15 cyclonic events with respect to 1970s (INCCA, 2010).
Storm surges: For the two stations considered in the head Bay, namely, Sagar and Kolkata,
increase in 100-year return levels of storm surges for the future scenario were found to be
less than 5 % (INCCA, 2010).

23

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE

24

Figure 4.4: Projected changes in average rainfall during Winter, pre-monsoon, Monsoon and post monsoon season in West Bengal 2050s
(upper panel) and in 2100 (lower panel)

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE

Figure 4.5: Projected changes in temperature in 2050s (upper pane) and in 2100 (lower panel)
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5. Water Resources
Introduction
Extending from the Himalayas in the North to the Bay of Bengal in the south, West Bengal
offers wide topographic diversity and intricate drainage network of 22 basins (see figure
5.1a). Monson rainfall is the mainstay of water in these basins, though some water also comes
to the state from transnational locations such as Nepal and Bhutan and across interstate
borders via Ganga and through tributaries of Brahmaputra, such as Teesta, Torsa, and Jaldhak.

(a)

(b)

Figure 5.1: (a) Drainage basins of West Bengal, (b) Rainfall intensity across West Bengal
There are two hubs in West Bengal, namely, North Bengal and South Bengal divided by river
Ganga that receive distinctly variable rainfall. The rainfall intensity in North Bengal extending
from Darjeeling in the north to Malda district in the south, varies between 25.51 mm/day to
greater than 44.51 mm/day. In the southern region, the rain fall intensity varies between
25.51 mm/day to less than 21.51 mm/ day (see Figure 5.1b).
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Water Availability and Demand
About 60% of the surface water and 28% of the ground water in West Bengal is available to
North Bengal that supports only 18% of the population of the region. Where as 82% of the
population residing in South Bengal depends only on 40% of the surface water and extracts
78% of the total ground water for its needs. Table 5.1 gives an estimate of water availability
in different districts of West Bengal and hence per capita water availability, in terms of
average monsoon and non monsoon rain fall, available surface water availability, Ground
water availability and flow of trans boundary water into the state.
Table 5.1: Water resources in different districts of West Bengal

Darjeeling
Jalpaiguri
Koch Bihar
Uttar Dinajpur
Dakshin Dinajpur
Maldah
Murshidabad
Birbhum
Nadia
Bardhaman
Bankura
Purulia
Paschim Medinipur
Purba Medinipur
Haora
Hugli
Kolkata
North 24 Parganas
South 24 Parganas
TOTAL1
Water sufficient :
>1600
cum/capita

Monsoon
rain fall
(mm)

Non
monsoon
rainfall
(mm)

Surface
water
(BCM)

Ground
water
(BCM)

Trans
boundary
water
(BCM)

2224.0
2471.3
2604.0
1902.3
1469.9
1307.7
1167.4
1143.0
1175.3
1174.0
1159.7
1163.0
1218.9
1240.3
1240.5
1208.2
1245.9
1231.0
1266.7

527.8
604.8
667.6
504.6
458.4
407.1
385.6
384.3
432.2
425.6
387.5
344.3
441.9
457.6
451.2
441.4
454.7
452.3
461.9

5.78
11.30
6.42
3.31
1.55
2.14
0.54
1.46
-0.27
1.84
2.06
3.68
2.36
3.27
0.96
0.59
0.25
1.91
1.86
51.01

0.52
2.64
2.32
1.68
0.95
1.40
2.52
1.67
2.17
3.34
2.09
0.77
3.82
0.83
0.37
1.70
0.00
1.58
3.84
34.21

16.25
32.56
44.18
16.86
18.64
553.21
561.88
4.50
48.25
45.54
13.35
9.69
3.61
76.68
67.36
65.28
50.07
50.33
81.03
1759.27

Water Stress:
1000-1600
cum/capita

Water scarcity:
500-1000
cum/capita

Severe scarcity:
<500 cu
m/capita

Per capita
water
availability
as of 2001
CM/ capita
3945.32
4130.27
3552.65
2059.38
1676.0
1084.15
525.63
1047.02
415.8
757.02
1309.8
1767.9
1199.1
820.5
313.6
457.6
55.0
393.6
831.6

Districts experiencing
annual water deficit wrt
to total average receipt
of rain fall

Source: Water Resources and its Quality in West Bengal, Status of Environment Report, West
Bengal Pollution Control Board, 2009 (WBPCB, 2009).

1

The totals for the surface water and ground water resources stated here as per WBPCB (2009) are at
variance with the estimates indicated by the irrigation department in its 1987 estimates (Report of
Expert Committee on Irrigation, 1987), as in this estimate only 75% of the average rain fall has been
considered as assured availability keeping in view the uncertainties in the average annual rain fall over
the years as against the total average rain fall considered in the earlier estimate.
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The water demand for irrigation which is dominating now may reduce over the years as more
and more use of water conservation technologies are practiced in agriculture. The water
demand in the forest sector is directly proportion to receipt of rain fall in forest areas. The
present 14% of area under forest cover needs to ideally expand to 30% of the total area.
Assuming that West Bengal will be able to achieve this target by 2051, the water demand for
the forest sector is also likely to increase. The demand in the energy and industry sector is
shown to be rising from 5.9% in 2001 to 49.7% in 2051, aminly due to the perceived increase
in Industry in the state (WBPCB, 2009).

2001

2051

Figure 5.2: Current and future water demand by sector in West Bengal
(Source: WBPCB, 2009)
The census carried out in 2001 and the investigations of SWID (SWID,2001), has revealed that
91.4% of rural households and 41.2% of urban households rely on underground water in
West Bengal. One in 5 rural households have to travel to more than 1/2 a km to access
drinking water. one in 3 households in urban West Bengal do not have access to direct water
supply. Currently, the districts of Bardhaman, Hugli, Purba Medinipur, and Haora, the rice
bowl of West Bengal, experience an annual deficit of water availability for agriculture with
respect to average rainfall receipt of these districts.

Existing Water Related Concerns in West Bengal
Floods: About 42% of the state area is flood prone (see figure 5.3a) and is manifested across
the state by various modes. Floods can be due to excess water carried over from transnational
and inter state borders. For example, floods are caused in north Bengal, by flood waters
received through rivers Teesta, Torsa, Jaldhaka, Raidak from Sikkim and Bhutan. In Uttar and
Dakshin Dinajpur by flood waters in rivers passing through these two districts and originating
in Bangladesh. In Malda by flood waters received through Mahananda from Nepal, and
through Ganga which carries flood water from about 11 States in India.
Extreme rainfall, relating to late monsoon cloud bursts also lead to floods here. The
infrastructures such as roads and railways with inadequate culverts intercept cause
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expansion of floods. Poor drainage is also a cause due which the flood spreads. Case in point
is the city of Kolkata, where a recent study (World Bank, 2010) has indicated that the
situation in the city of Kolkata is critical, due to inadequate infrastructure, unplanned landuse, poor socio-economic and environmental conditions, and the inadequacy of the drainage
capacity of the sewerage systems. These have been further aggravated by inadequate
maintenance as well as the siltation of the existing trunk sewer systems that have
considerably reduced their carrying capacity. While the sewer networks in KMC under such
partially silted condition still provide reasonable hydraulic capacity for carrying the dry
weather flow, they prove highly inadequate for carrying the storm weather flow even with
normal precipitation during the rainy season.

(a)

(b)

Figure 5.3: (a) Flood prone areas of West Bengal. (b) Drought prone areas of West Bengal
Source: WBPCB, 2009
Also floods are caused by storm surges resulting from cyclones and sea level rise. The recent
damages caused by the Cyclone Aila, has established, that the southern Coastal region of West
Bengal, covering the southern part of South 24 Pargana district, is extremely vulnerable to
storm surges and cyclones. The soil in this region has become saline due to this event even
upto a distance of 40 km from Kolkata and drinking water became contaminated with sea
water. Additionally, the sea level rising in some areas of the coast at a much higher rate than
the others is also a cause of inundation.
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Droughts: Every summer many parts of Purulia, Bankura, Paschim Medinipur, and Birbhum
(covering the south-western part of the state) suffer water shortage with respect to the entire
state (Figure 5.3 b). The tradition of storage of water in ponds has slowly being forgotten. The
governments efforts to supply water for drinking and irrigation is dependent on the
reservoirs of Damodar valley Project, namely, Massanjore and Kansaboti. The storage capacity
of these reservoirs have reduced over the years, mainly due to siltation rendering the region
bereft of adequate water during summers. Also introduction of water intensive crops in the
region, has lead to higher crop failures making the region and its people vulnerable. In 2010,
the monsoon was weak over West Bengal, though it was strong all over India. These are such
events, which the government need to be adequately prepared for in the future.
Landslides: Incessant rains and at times cyclones lead to land slides in North Bengal. Case in
point is the impact of the latest super cyclone Aila in 2009. Water supply in these regions was
affected severly during this event.
Water Pollution: The increasing exploitation of ground water exceeding replenishable limits
has been causing irreparable damage and leading to arsenic and fluoride contamination in the
eastern and western parts of West Bengal respectively (see figure 5.4 a and b) . The arsenic in
ground water is spread over 81 blocks belonging to eight districts (Govt. of WB,2007) and
about 225 villages in 43 blocks of 7 districts have been found to contain fluoride in ground
water. Depletion of ground water is causing desiccation of rivers during non monsoon
months, as the capacity for effluent seepage towards the river is reduced. Over dependence
on ground water has lead to the decay of tradition of practicing lift irrigation. Further,
inundation of land by sea water is causing salinity of water for drinking as well as agriculture.
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(a)

(b)

Figure 5.4: (a) Arsenic affected blocks, (b) Fluoride affected block
Source : WBPCB, 2009
Institutions Involved in Water Sector Service Delivery
Irrigation & Waterways Department: Harnesses surface water resources of the State
through all forms of interception and facilitates the utilization of the same for different
purposes. Looks after water resource management of all the river basins of the State other
than Damodar.
Damodar Valley Corporation(DVC): DVC has a network of four dams - Tilaiya and Maithon
on river Barakar, Panchet on river Damodar and Konar on river Konar. DVC dams are capable
of moderating floods does water resource management to meet industrial, municipal and
domestic requirements in West Bengal & Jharkhand. Also supplies irrigation water to the

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 32

districts of Burdwan, Bankura & Hoogly. also supplies water for irrigation in upper valley
through lift irrigation with the water available from check dams constructed by DVC.
Water Resource Investigation & Development Department: Water Resources Development
Directorate is concerned with the implementation of minor irrigation schemes and State
Water Investigation Directorate is concerned with the investigation of Ground water
resources.
Public Health Engineering Department, Govt. of West Bengal: Public Health Engineering
Department undertakes programmes of implementation of water supply and sanitation
services.
Sundarban Development Board: Is entrusted with the development of the Sundarbans and in
effect also develops water related infrastructure to meet water demand
Municipal Affairs Department, Govt. of West Bengal: Municipal Water Supply & Sanitation in
Urban Areas.
West Bengal Pollution Control Board: Implementation of the provisions of Water Act, 1974
(Prevention and Control of Pollution).
Commerce & Industry Department, Govt. of West Bengal: Manages use of Industrial Water.
Current Policies, Programmes and Projects of the Government
To meet the water demand of different sectors and to arrest floods and water pollution issues,
various policies and programmes and hence projects have been taken up by the government,
which either flow directly from the central government policies and schemes or are state
specific policies.
Irrigation Department: The irrigation and water resources department along with Damodar
valley Corporation manages major irrigation projects. The irrigation department also
develops and manages medium irrigation projects along with flood management works.
Major Irrigation Projects:
 Mayurakshi reservoir Project: Has an irrigation potential of 2,50,860 ha. Covers the
districts of Birbhum, Murshidabad, and Bardhaman.
 Damodar Valley project: Has an irrigation potential of 4,83,500 ha with ultimate irrigation
potential of 5,10,110 ha. Moderates floods of 6.51 lac cusec to 2.5 lac cusecs in addition to
providing water for irrigation, industrial, municipal and domestic requirements in West in
the districts of Burdwan, Bankura & Hoogly. 30,000 ha of land in the upper valley is being
irrigated, every year by lift irrigation with the water available from 16,000 (approx) check
dams constructed by DVC.
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Kangsabati Reservoir Project: Has an irrigation potential of 3,48,477 ha. Covers the
Districts of Bankura, Midnapore and Hooghly.
Midnapore Canal: Irrigates 49,879 ha. Derives water from River Kangsabati and extends
from Mohanpur to Uluberia on river Hoogli
Teesta Barrage Project: The Phase I has started. By the end of Phase III, it will have 9.22
lakh ha of irrigation potential. Will cover 6 districts,namely, Cooch Bihar, Jalpaiguri
Darjeeling, Uttar Dinajpur, Dakshin Dinajpur, and Malda. Will also produce Hydropower
for the state, in addition to providing water for agriculture, drinking water and industry.
Subarnarekha Barrage Project: Envisages construction of a barrage across the
Subarnarekha downstream of Chandil dam and Galudih barrage near Bhosraghat to
irrigate 1,14,200 ha annually in the Medinipur district of West Bengal through a left bank
canal and its distribution system covering a culturable command area of 96,860 ha.

Medium irrigation projects - completes and ongoing :
 Bankura: Berai Canal irrigation scheme (3.63 '000 ha)2 and Suvankar Danra irrigation
scheme ( 2. 43 '000 ha), Sali Diversion (2.27 '000 ha),
 Bardhaman: Jangal Mahal gravity irrigation (5.27 '000 ha)
 Birbhum: Hinglow irrigation scheme (12.38 '000 ha)
 Midnapore: Ranichak pump irrigation scheme (1.25 '000 ha)
 Purulia irigation schemes: Bandhu (2.43 '000ha), Kumari (3.63 '000ha), Saharajore (6.00
'000 ha), Turga (0.86 '000ha), Taragonia (1.07 '000ha), Dimu (0.47 '000ha), Barabhum
(2.73 '000 ha), Ramchandrapur (2.56 '000 ha), Extension of Bandhu (0.53 '000 ha), Beko
(1.59 '000 ha), Lipaniajore (1.59 '000 ha), Futiary (1.20 '000 ha), Paltoi (2.16 '000 ha),
Kaira Beria (0.57 '000 ha), Golamarajore (1.00 '000 ha), Karrior (0.51 '000 ha), Tatko
(2.48 '000 ha), Moutorejore (1.08 '000 ha), Parga (0.92 '000 ha)
Flood management: Is being carried out by the Irrigation Department through building of
embankments to prevent saline ingress in the Sundarban areas through tidal waters and also
at other parts of West Bengal to prevent flood waters from damaging agriculture areas such as
in North Bengal along Teesta, Raidhak, Ganga, Jaldhak, Ajay rivers and renvation and
remodeling of embankments along the Mayurakshi-Bhagirathi system and along Kangsabati
river system. It excavates new drainage channels and enhances the drainage capacities
existing channels of various river systems and also drainage of Kolkta. The Department aso
regularly undertakes anti river erosion and anti sea erosion works.
Public Health and Engineering Departments: It is in charge of Rural Water supply, Urban
water supply in non KMD municipalities, improvement of water quality standards vis a vis
various types of pollutants infiltrating ground water that is used for drinking (arsenic,
fluoride, and saline infiltration) and providing water for drinking during disasters.


2

As of March 2010, 36.66% of the rural population has been connected to piped drinking
water, through 93732 direct connections. Other than this in the rural areas, the PHE
The irrigation potential of the medium irrigation projects are indicated in brackets
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department maintains 518210 number of tube wells for drinking water and about 94
public water schemes have been instituted by PHE with the help of Zila Parishads in 13
districts in West Bengal.


As of March 2010, 85 municipalities and 88.7% of the non KMD urban population (i.e
population of urban centres other than Kolkata) have been covered under municipal
water supply schemes. Under the Accelerated Urban Water supply Programme, a scheme
supported by the centre and the state together, about 25 municipalities have been
targeted, of which 12 municipalities have been fully covered as of March 2009. At present,
major augmentation have been taken up in Kulti, Jamuria, Siliguri and Raniganj
municipalities.



Steps have been taken to supply arsenic free potable drinking water in all the arsenic
affected and surrounding villages under the “Bharat Nirman” programme by the year end
2011. The action plan envisages 349 Piped Water Supply Schemes to cover 3413 villages
and 16.6 million population. beyond permissible limit.



Presently, a programme of testing of all the tubewells for fluoride contamination in
identified blocks is being carried out under Joint Plan of Action with UNICEF. A Master
Plan for coverage of all the fluoride affected habitations is under preparation.



The ground water in coastal area in southern part of the state is saline in nature. The
ground water is supplied here from non saline aquifers and sometime by drawing water
from non saline area through pipelines. Pond based water supply arrangement with
proper treatment is also being encouraged. Membrane based desalination plant has also
been installed in one area of North 24 Parganas District. PHE Department had taken up
262 rural piped water supply schemes in the saline belt of North 24 Parganas, South 24
Parganas, Purba Medinipur and Howrah Districts. 238 of them have been commissioned
up to March 2009.



Disaster recovery services are provided by PHE, by providing access to safe drinking
water to the disaster affected population. It has distrubted safe water to population
affected by floods in neighbouring state of Bihar in Purniya, and in North and south 24
Parganas to population affected by Cyclone Aila in 2009 and has restored tube wells and
pump houses destroyed by Aila. Heavy landslides in Darjeeling due to heavy rains and
strong winds during Aila, damaged the conduit systems of springs and Jhoras, which also
have been restored by The PHE. (All Information source for PHE is http://www.wbphed.gov.in)
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Water Investigation & Development
Department: Due to rampant extraction
of ground water to meet the needs of
water intensive agriculture pratices, the
ground water has depleted in many areas
in West Bengal (see Figure 5.5). Through
the West Bengal Ground Water Resources
Management, Control And Regulation Act
(2005), the department is now in its initial
stages of developing systems to manage,
control and regulate indiscriminate
extraction of groundwater in West Bengal,
develop solutions towards controlling
widespread contamination of water,
devise methods to conserve the ground
water resources by way of recharging,
replenishing, recycling or reusing, in a coordinated manner, and encourage modern
technologies and age-old practices of
water harvesting and recharge to ensure
ground water availability . It aims to
continuously analyse, study and review
Figure 5.5: Critical, semi critical and safe ground
the physical, chemical, bacteriological, and
water blocks of West Bengal
virological qualities of ground water and
Source: WBPCB, 2009
devise
and
implement
pragmatic
strategies. The Department operates through the State Water Investigation and Development
Directorate (SWID) and District Level Authorities and the Corporation Level Authorities. The
Water Resources Investigation & Development Department did the 4th Minor irrigation Census
in 2006-2007in order to assess the actual number of minor irrigation structures and the
irrigation potential created and utilized which in turn will also help for further planning in
this sector. The final report is awaited.
Municipal Affairs Department, Govt. of West Bengal: It maintains Municipal Water Supply &
Sanitation in Urban Areas. Some of the programmes, like the Employment Generation
Programme (EGP) for the urban poor, it undertakes works on Water supply, Drainage, Canals
and river banks, and Preservation of water bodies. Through the National Slum Development
Programme (NSDP), it has created 4,51,905 meters of drinking water pipeline, 837588
meters of drains, 63462 meters of underground sewerage drains, and installed 6504 water
taps, and dug 5403 and 212 number of shallow and deep tubewells
(http://www.wbdma.gov.in/htm/MUNI_NSDP.htm). Under the JNNURM programme, it also
aims at laying piplines for water supply and create drainage systems in urban slums of the
Mission cities of Kokata Metropoitan Development Area (KMDA) and in Asansol through the
provision of providing basic services to Urban poor. The non mission cities will also
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West Bengal Pollution Control Board: Through the provisions of Water Act, 1974
(Prevention and Control of Pollution), the WBPCB regularly monitors water quality of rivers,
such as Hooghly, Damodar, Barakar and Rupnarayan by analysing the physico-chemical,
bacteriological and biological parameters. Under the Ganga Action Plan (GAP), the Board
monitors the water quality of river Hooghly and under the Monitoring of Indian National
Aquatic Resources (MINARS) programme, the Board monitors the water quality of the rivers
Damodar, Barakar and Rupnarayan. The river water samples are collected every month from
eight stations of river Hooghly, four stations of river Damodar, one station of river Barakar
and one station of river Rupnarayan.

Impacts of Climate Change on Water Flows and Storage
The SWAT model has been run to obtain the projections of freshwater components i.e., blue
water flow (water yield - quantified rain fall plus deep aquifer recharge), green water flow
(actual evapotranspiration), and green water storage (soil water) at a sub basin level with
daily weather data for all river basins of India for baseline (1961- 1990, IPCC SRES A1B) as
well as GHG scenarios near term (2021 – 2050, IPCC SRES A1B) and long term (2071 – 2098,
IPCC SRES A1B) (see Figure 5.6).
The blue water flow, is decreasing in West Bengal region from 1000 to greater than 5000
mm/yr in base line scenario to 800 to 1000 mm/year in the midcentury scenario, except for
the North and south 24 Parganas where the blue water remains at >5000 mm/yr in the base
line as well as mid century scenario, and in the Northern districts of Darjeeling and Cooch
Behar where the blue water yield remains between 1000-5000 mm/year. By the end of the
century (top panel, Figure 5.6).
Green water flow in West Bengal is increasing in the mid century as well as end of century
scenario to > 1000 mm/yr in most parts of West Bengal. This has a direct relationship with
increase in temperature leading to higher evapo transpiration rates.
There is a distinct decrease in green water storage in the South Western Part of West Bengal
covering the districts of Purulia, Birbhum and East Medinipur Bengal in the mid century
scenario with respect to the base line scenarios. The decrease is from 101-125 mm/yr in the
base line scenario to 76 to 100 mm per year in the mid century.
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Figure 5.6: Blue water flow, Green water flow and and green water storage in Base line
scenario, mid century scenario (2021-2050) and end of century scenario (2071-2098)
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Strategies and Actions to Address Concerns due to Climate Change
Meeting water demand in the future, even for a business as usual scenario in the mid century
will be difficult (refer to figure 5.2b). Climate change impacts will further enhance the
demand, if the water availability reduces as indicated in the earlier section. Therefore, an
integrated approach to water management needs to be instituted to also take into account the
constraints posed by climate change. Since there is a regional variation within West Bengal
itself, in the observed changes in precipitation pattern, temperatures and also in the projected
changes of precipitation, temperature, and yields of blue water, green water flow and storage,
a region wise plan to address climate change concerns is appropriate. Following are some of
the strategies that can be resorted to. These are based on brain storming within the
departments, but cannot be limited to the same, as it is expected that with development in
technology new and improved actions within each strategy may need to be taken up.
A. Hill region
Considering the impacts of climate change in terms of changes in rain fall, temperature, blue
water flow, green water flow and green water storage, it is clear that the northern part of
West Bengal is likely to remain water replete. During mid century, the post monsoon rain fall
during October-November is likely to experience no change but will decrease in Jan-February
period with respect to the base line (1970s). Increase in intensity of rain fall is also a
possibility therefore retaining that water for ground water recharge will be a challenge. Even
today, the water received as precipitation in the northern areas flows away due to the
gradient towards the plains as well as to the neighbouring country Bangladesh. This water
can be retained to a certain extent through recharging of ground water through water
harvesting techniques. Therefore the strategies in the hill areas to ensure water security in
the context of climate change can be as follows:


Undertaking rain water harvesting along the hill slopes, especially in the recharge zones,
to increase the percolation of rain water and thus result in the recharge of ground water.
This can be achieved through digging up of staggered trenches with hedge row. Actions
would also include identification of natural aquifers in the region.



Initiate development of reservoirs intercepting River Jaldakha, Manas, Sankosh and other
rivulets for transfer of water from Surplus Basin to Deficit Basin in this region. The
feasibility of linking the rivers in this region can also be explored



Construct check dams, wherever, feasible for the creation of water reservoirs for
harnessing surface Water



Increase water storage capacity by building household, community and village level
reservoirs and repairing, renovating and restoring existing water bodies



The Teesta Barrage Project is an ongoing project having a huge ultimate potential of 9.22
Lakh ha. Out of which, nearly 2 Lakh Ha of potential has been created. A detailed analysis
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need to be carried out to understand the whether the water flow in the 100 year period
from now will remain as per the potential of the barrage perceived now, or it would
reduce or increase. Accordingly, steps need to be taken to either augmnet water flow into
the barrage or help excess water drain out without causing floods
Measures such as embankments and dams have not really helped the situation. National
policy on floods advises to go for more non structural measures to combat floods, as floods
also bring in the fertile soil on flood plains and flushes the rivers
B. The Old and New Alluvial Plains
The rain fall is projected to decrease in mid century period during the non monsoon months
and experience no change or slight increase in the monsoon months (refer to figure 4.4), as a
result, the overall blue water yield is expected to decrease in this region (Figure 5.5).
However, the annual average green water flow or the evapo transpiration is projected to
increase. The green water storage area is however shrinking, indicating that though the
storage amounts in some areas of this region might still be adequate but, adequate ground
water may not be avialble for extarction in the future. This means that in this region where
ground water is overexploited for water for agricultural purposes is likely to face water stress.
Further this region may continue to face severe floods due to increase in intensity of rain fall,
though the absolute volume of rain fall annually may decrease. Ground water recharge may be
one of the greatest challenges here, as the water deficit from rainfall currently is met through
ground water extraction. New and innovative ideas may have to be instituted to manage the
water resources in this region. This region is also afflicted by arsenic infiltration into ground
water, especially in ground water that are taken out of deep underground sources.


Increase the reservoir storage potential of existing major irrigation projects in the region,
such as that of Kangsaboti, Mayurakhi, and the reservoirs of the Damodar Valley project
even the ones that are situated in Jharkhand. This can be done through removal of
siltation of present reservoirs, blocking leakages in the reservoirs and lining of canal
systems only on the sides to minimize percolation. The base need not be lined, as it helps
also in the recharge of underground water.



The waste water generated in the thermal power plants and other large industrial units
may be recycled, so that partial demand of water of the plants is met through this
process



For limiting rampant extraction of ground water extraction the concept of region specific
centralized ground water extraction systems may be created in areas which have been
found suitable (connected to aquifers that have more than 80 m depth), based on sound
scientific evaluation of the terrain, aquifers, rainfall receipt, and recharge zones.
Facilitation should be provided for recharge of ground water in its recharge zone through
rainwater infiltration. The water from this source will be only transferred when the
demand is high, and is not met through the conventional major irrigation systems or in
areas where surface water is not available.



To avoid arsenic contamination from ground water and to augment the available water
from major irrigation schemes, establishment more number of surface water based
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schemes, such as Lift Irrigation Schemes for irrigation and drinking water on location
specific basis may be encouraged in this region.


Apply treatments for removing arsenic and other heavy metal contamination
drining and irrigation water



In addition rain water can be harvested by construction of water harvesting tanks and
ponds, and expanding the capacity of present ponds which are under direct command of
the farmers and can be utilized in the water stress period.



Enhance artificial Recharge activities in over exploited ground water areas (critical
Blocks) through recharge structures such as Percolation tanks, Check dams, Recharge
wells, Recharge shafts/pits, and creation of subsurface dykes



Undertake resuscitation of Derelict channel with provision of sluice gates for storing rain
water



For abatement of floods in this region, a rethink and hence revamping of the existing
infrastructure and making new infrastructure that help water pass through and drain out
may be needed. Also incorporation of early warning systems may need to be put in place,
with installation of rain gauges at higher spatial resolution and installation of LIDARS for
real time analysis, and 7 day forecasting, to the population. Also in near term excavation of
derelict channels, blocked drainage and construction of new drainage might be taken up
especially in cities.

from

C. The Red and Laterite Region
As per the climate change projections available in this document (Figure 4.4, and 4.5), the rain
fall is likely to increase in the eastern parts of Purulia, during monsoon period in the middle of
the century, but other parts of this region are likely to experience no change with respect to
1970s. There is however, a distinct decrease in rainfall in the non monsoon periods, with no
change indicated for the eastern part of Purulia during Oct-Nov period. The net changes in
annual blue water flow (Figure 5.5) also show a decrease in the mid century with respect to
1970s in this region. The green water storage, i.e the soil water is decreasing in the mid
century with respect to 1970s (Figure 5.5, lower panel).
This region already suffers from recurrent droughts, and the ground water potential as it is
not very high with respect to other regions of the state. Policies that augment the storage of
surface run off need to be boosted here. Some of the adaptation strategies that can be
instituted can be as follows:


Undertake special afforestation programmes to increase the run off infiltration ratio
through joint forest management practices in identified regions



Undertake extensive rain water harvesting through dug up pits or directing rain water to
the recharge zones in the undulating slopes of the hills to increase the percolation of rain
water and thus result in the recharge of ground water, reduce sediment load, and
rejuvinate moribund rivers.
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Create small reservoir schemes such as check dams, that intercept rivulets, Nalas, with
canal system in this region



Encourage surface water schemes, through rain water conservation in ponds/dighis as
hard rocks in the area do not provide access to deep acquifers which are free from
fluoride. This approach might be more fruitful in the long run as compared to cost
intensive fluoride intensive technologies being propagated presently.



Since the red and laterite area is a water deficit area, agriculture in this region will benefit
from the construction of the proposed Subarnarekha barrage, which at the moment is not
part of the Accelerated Irrigation programme of the Government of India.



Undertake mitigation of fluoride and other heavy metal from water

D. Saline Coastal region
According to recent observations (2000-2009), this region is
also experiencing lower rain fall than expected in the non
monsoon months. The region faces the impacts of recurrent
cyclones which breaches the embankment separating the area
from the sea. It has problems of availing sweet water for
drinking, agriculture, and other purposes, as the water is
saline due to sea water incursion into the soil as well. Deep
tubewells are being used to get sweet water from deep
aquifers which are 300 m down. Also another problem faced
by this region is the erosion of land by the sea.
However, as per the climate change projections for the middle
of the century, this region is not likely to face water scarcity
even in the mid century as far as the projections of rain fall in
the monsoons and the annual blue water is concerned. Even
the green water storage remains the same as in the baseline i.e 1970s. With climate change,
the sea level is likely to rise further, causing larger area inland to be inundated. Also the
intensity of the cyclones is likely to increase giving rise to stronger storm surges.
In view of the above the main strategies that need to be put in place to ensure water security
of this region may be as follows:


Enhance the activities of the Sundarban Development Board by creating more number of
“Rain Water Harvesting Scheme with land Shaping”



Reconstruct the Sundarbans embankment in vulnerable areas through public and private
partnership to entrust the management of the embankment to public as well. Undertake
stabilisation of embankment slope, and create drainage through the embankment to drain
out high tide water.



Construct sluices to prevent the intrusion of saline water in channels where it does not
exist
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Desalination project of river water in coastal areas

E. Scientific assessments for better understanding of impacts of CC


Institute an early warning system for floods by (a) by installing automatic weather
stations including rain gauge at all 23 drainage basins and hydrographs at the coast line at
high spatial resolution, (b) LIDARS at appropriate spacing for an overall coverage of the
atmospheric parameters, (c) create capacities in the state to undertake real tie analysis
and hence near and long term forecasting of extreme rain fall and onset of monsoon and
(d) dissemination systems to make all farmers and the entire population aware of the
impending event.



Assess water demand by sector by factoring in Climate change for short, medium and long
term time lines



Monitor quality of water to understand the impacts of warming of the atmosphere and for
providing remedies



Identify vulnerable areas of ground water contamination by point sources of industrial,
municipal solid waste landfills and agricultural pollutants and R&D on contamination
mitigation



Undertake mapping of water availability, Minor surface water bodies, Aquifers in time and
space space, and Water use in conjunction with land use and land classification

F. additional policy related strategies


Modernize the Irrigation system using Drip, Sprinklers systems.



Pricing and Regulation: Lack of metering is an issue in West Bengal. Piped water usage
for domestic and drinking water can be subjected to metering and thereby restricting
unnecessary wastage of water can be avoided



Undertake periodical census of minor irrigation projects to check sustainability and also
to detect dis-functionalities and to implement remedial measures



Variable Irrigation Water Tax on surface water use and ground water use might be levied,
depending on the land holding size, to minimise use of ground water for irrigation and
also to reduce wastage of the water obtained through surface resources. This may also
encourage small and medium farmers to have their own water storage structure to
irrigate their fields.



Extend compulsory rain water harvesting regulation in individual houses in all towns in

Table 5.2 : Strategies, Actions and Timelines
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A. Hill Region
1. Rain water harvesting
along the hill slopes

Institutions
responsible

Actions

Cost in
Crores
(12th Plan)

Cost in
Crores
(13th Plan)

IWRD
WRIDD
SWID
Panchayt
dept.
Agriculture
Deptt.
Forest Deptt

i. Identification of natural
aquifers in the region
ii. Identify the stretches of
the hills where the
trenches can be dug up to
recharge the aquifers
through gravity flow
iii. Dig up of staggered
trenches with hedge row
iv. Undertake gully
plugging
v. Identify forest areas
through which recharge
of streams can happen
vi. Plants trees in these
head of the water shed
i. Identification of rivers
and rivulets for transfer
of their water to
reservoirs
ii. Construction of
reservoirs

Rs.300.00 Cr

Rs.300.00 Cr

Rs.75.00 Cr
Study and
25% to 50be
completed in
12th plan

Rs.150.00 Cr
50% to be
completed in
13th plan

Cover 5 km
Rs. 250.00 Cr

Cover 5km
Rs. 500.00 Cr

3.00 lkah
sq m
Rs. 60.00 Cr

3.82 lakh
sq m
Rs. 76.40 Cr

Rs. 90.00 Cr

Rs. 60.00 Cr

Rs. 2.00 Cr

Rs. 2.00 Cr

2. Development of
reservoirs intercepting
River Jaldakha, Manas,
Sankosh and other
rivulets for transfer of
water from Surplus Basin
to Deficit Basin
3. Construct check dams
for harnessing surface
water

IWRD

4.Increase water storage
capacity at household/
community and village
levels

PHE
WRIDD,
Panchayet
department
& Local
bodies

5. Repairing, renovating
and restoring existing
water bodies
6. Assessment of water

WRIDD

i. Examine the feasibility
of construction of check
dams
ii. Construct the check
dams
i. Identify the areas where
drinking water still has to
be fetched from more
than 1/2 a km
ii. Identify the feasibility
of constructing overhead
or below ground storage
tanks for rain water
including Control unit,
inspection pit, recharge
chamber, gravity head
recharge well (40x50x341
Blocks
i. 20 ha CCA

IWRD

1. Scientific study

WRIDD
IWRD
Panchyaet

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 44

Institutions
responsible
flow in the Teesta
Barrage in the climate
change context and
appropriate actions to be
taken to improve water
inflow
B. Alluvial Zone
1. Increase the reservoir
storage potential of
existing major irrigation
projects

IWRD
.

NTPC
SAIL

3. Limit extraction of
ground water for limiting
arsenic contamination Formation region specific
centralised ground water
extraction units

WRIDD
SWID
IWRD
Agriculture
Department
Panchayet
Department

5. Encouraging rainwater
harvesting in ponds in
farmers fields community ponds for

Cost in
Crores
(12th Plan)

Cost in
Crores
(13th Plan)

Rs.250.00 Cr

Rs. 350.00 Cr

To be
absorbed
within the
budgets of
NTPC and
SAIL
i. Rs 1.00 Cr

To be
absorbed
within the
budgets of
NTPC and
SAIL
-

ii. Rs. 1.00 Cr

-

iii. Rs. 50.00
Cr (50% of
the units
installed)

iii. Rs. 50.00
Cr (rest 50%
of the units
installed)

iv. Creating distribution
systems of this water

iv. Rs. 50.00
Cr (laying
pipeline)

i. Identifying feasible
areas and required water
flow
ii Create facility for lifting
water up and distribution
to the fields
ii. Maintaining the same
through public and
community partnerships
i. Formation of groups to
form water cooperatives
that would look after
ponds created in fallow

50 Units for
20 ha each

iv. Rs. 50.00
Cr (laying
pipelines for
rest of the
50% )
50 units for
20 ha each

Rs.50.00 Cr

Rs.50.00 Cr

Rs.25.00 Cr
(25 lakh
irrigation
facilities )

Rs.25.00 Cr
(25 Lakh
Facilities)

2, Develop steps to
improve inflow into the
barrage

2. Recycling of waste
water to reuse water for
operations in the thermal
power plants and in steel
plants

4. Creation of surface
water based irrigation
schemes - lift irrigation
etc)

Actions

i. Removal of siltation in
the reservoirs
ii. blocking leakages in the
reservoirs
iii. Lining the sides of the
canal system
i. Assessment of waste
water that can be recycled
ii. Establishing recycling
units

i. identification of deep
aquifers
ii. Identification of
recharge zones
iii. Creation of centralized
ground water extraction
and recharge units
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Institutions
responsible
small and medium
farmers can be
encouraged further

6. Enhance artificial
Recharge activities in
over exploited ground
water areas (critical
Blocks)

WRIDD

7. Resuscitation of
Derelict channel with
provision of sluice gates
for storing rain water
8. Abatement of floods

IWRD

9. Surface water
treatment plants
10. Schemes for removing
arsenic and other heavy
metals from water

Actions

Cost in
Crores
(12th Plan)

Cost in
Crores
(13th Plan)

i. 500 ha; Rs.
150.00 Cr
ii. 25 km; rs.
25.00 Cr
iii. 2km, 5 .00
Cr
iv. 2500 no.s,;
10.00 Cr
Rs.100 Cr

i. 500 ha; Rs.
150.00 Cr
ii. 25 km; rs.
25.00 Cr
iii. 2km, 5 .00
Cr
iv. 2500 no.s,;
10.00 Cr
Rs. 200 Cr

i.Re-excavation of existing
drainage channel
ii. Construction of new
drainage channels
15 schemes each in 12th
and 13th plan
25 schemes to be
completed within 12th
and 13th plan
respectively

Rs. 200.00 Cr

Rs. 200.00 Cr

Rs.200.00 Cr

Rs.200.00 Cr

Rs.37.50 Cr

Rs. 37.50 Cr

ii. Initiate afforestation
process through joint
forest management
iii. Department of
Horticulture can have a
joint initiative with
people, after addition
land is identified for
plantation which will be
over and above the
existing plantation areas
i. Identification of natural
aquifers in the region
ii. Identify the stretches of
the hills where the

Rs. 10.00 Cr

Rs. 10.00 Cr

Rs.300.00 Cr

Rs.300.00 Cr

areas and will look after
the upkeep of the water
structure
ii. Educating the people
on the appropriate
structure that needs to be
maintained
i. Build Percolation tanks
iii. Contour Bandhs
iv. Create subsurface
dykes
v. RCC Ring wells

Activities to be further
listed

C. Red and Laterite Zone
1. Undertake special
programmes for planting
forest trees or fruit
plantations as
appropriate to increase
the run off infiltration
ratio in identified regions

Department
of Forests
Department
of
Horticulture

2. Undertake extensive
rain water harvesting in
the undulating slopes of
the Red and Laterite zone

IWRD
WRIDD
SWID
Forest
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Institutions
responsible

Actions

Department

trenches can be dug up to
recharge the aquifers or
rain water channels can
be created to direct it to
recharge zone
iii. Digging up of
staggered trenches with
hedge row
i. Create rain water
harvesting structures in
the form of ponds/dighis
20 ha CCA
i. Identify the Nullahs and
rivulets across which
check dams can be
constructed
ii. Construct the check
dams

3. Encourage surface
water schemes to avoid
ground water extraction

WRIDD

4. Create small reservoir
schemes such as check
dams, that intercept
rivulets, Nullahs, with
canal system in this
region

IWRD
WRIDD
Panchayati
Raj

5. Complete the
Subarnarekha Barrage
6. Surface water
treatment Plant

IWRD

7. Schemes for removing
fluoride and other heavy
metals
D. Saline Coastal Zone
1. Create more number of
water harvesting
schemes for accessing
sweet water
2. Desalination project of
river water in coastal
areas
3. Surface water
treatment plants
3. Reconstruct the
Sundarbans embankment
in vulnerable areas*

20 scemes to be
completed, with 10
schems each in 12th plan
and 13th paln
respectively
25 schemes to be
completed in 12th and
13th plan respectively

Cost in
Crores
(12th Plan)

Cost in
Crores
(13th Plan)

Rs.90.00 Cr

Rs.60.00 Cr

5 km length
Rs. 250.00 Cr

5 km length
Rs.500.00 Cr

5 km
Rs. 400.00 Cr
Rs.100.00 Cr

5 km
Rs. 800.00 Cr
Rs.100.00 Cr

Rs.37.50 Cr

Rs.37.50 Cr

SAD
Department

Rain Water Harvesting
Scheme with land Shaping

Rs.310.00 Cr

Rs.310.00 Cr

PHED

50 schemes each to be
completed in 12th and
13th plan
20 scemes to be
completed within 12th
and 13th pan
i. through public and
private partnership to
entrust the management
of the embankment to
public as well.
ii. Undertake stabilisation

Rs.250.00 Cr

Rs.250.00 Cr

Rs.100.00 Cr

Rs.100.00 Cr

Rs.50.00 Cr

Rs.50.00 Cr

PHED

IWRD
SAD
Panchayet
Deptt.
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Institutions
responsible

*the major funding is
from the central
government and the
World Bank
4. Construct sluices to
prevent the intrusion of
saline water in channels
where it does not exist
E. Scientific Assessments
1. Establish high
resolution weather
monitoring, river inflow
monitoring, hydrograph
monitoring, and early
warning system for
floods

2. Assess water
availability by region,
assess current demand of

IWRD

IWRD
WRIDD
SAD
IMD

IWRD
WRIDD
PHE

Actions

of embankment slope, and
iii. create drainage
through the embankment
to drain out high tide
water.
i. Identify the channels
ii. Fix the sluice gates

i. Undertake study to
understand the spatial
resolution required to
monitor rain fall and river
inflow data
ii. install automatic
weather monitoring
including rain gauge and
water gauge stations at
appropriate spatial
resolution within all 23
Basins of West Bengal
iii. Install hydrograph
stations at high spatial
resolution across the
coast line
ii. Install doppler radars
(atleast 6 for 6 regions)
for an overall coverage of
the atmsopheric
parameters
iii. Create scientific
capacities in the state to
undertake real time
analysis and hence near
and long term forecasting
of extreme rain fall and
onset of monsoon and
iv. Dissemination systems
to make all farmers and
the entire population
aware of the impending
events
Undertake modeling
activity, assess demand of
water by sector using

Cost in
Crores
(12th Plan)

Cost in
Crores
(13th Plan)

Rs.100.00 Cr

Rs.200.00 Cr

Rs.100.00 Cr.

-

Rs.2.00 Cr

-
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water by sector and
future demand by sector
by factoring in Climate
change for short, medium
and long term time lines
3. Monitor quality of
water to understand the
impacts of warming of
the atmosphere and for
providing remedies

Institutions
responsible

Actions

DIC

climate change
projections and its
impacts on water
availability

PHED,
WRIDD

i. Underground water
quality
ii. surface water quality
iii. Upgradation of water
quality labs as per CPCB
norms

4. Identify vulnerable
WRIDD
areas of ground water
contamination by point
sources of industrial,
municipal solid waste
landfills and agricultural
pollutants
5. R&D on contamination WRIDD
Mitigation Devices
(Model Study)
7.Map water availability,
IWRD
Minor surface water
WRIDD
bodies, Aquifers in time
and space, and Water use
in conjunction with land
use and land
classification
F. Policy related strategies
1. Modernization of
SWID,
Irrigation system using
WRIDD,
Drip, Sprinklers systems
Agriculture
Department
2.Introduce pricing
PHE
regulation for use of
piped water for domestic
use and drinking water
3. Undertake periodical
IWRD
census of medium and
minor irrigation projects
to check sustainability
and also to detect disfunctionalities and
implement remedial
measures
4. Introduce variable
IWRD

Cost in
Crores
(12th Plan)

Cost in
Crores
(13th Plan)

Rs. 1.00 Cr

Rs. 1.00 Cr

Rs.2.00 Cr

Rs. 3.00 cr

Rs. 5.00 Cr
Rs.1.00 Cr

Rs. 1.00 Cr

Rs. 2.00 Cr

-

Rs.2.00 Cr

-

i. Undertake feasibility
studies
ii. Implement

Rs. 50.00 Cr

Rs. 50.00 Cr

i. Feasibility studies
ii Implementation

Rs.1.00 Cr

Rs.100.00 Cr

i. One Survey in 12th plan
ii. One survey in 13th Paln

Rs.10.00 Cr

Rs.10.00 Cr

i. Study on pricing

Rs.2.00 Cr

-
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water tax for irrigation
purpose on both use of
underground water and
surface water sources in
the short term and the in
the long term metering of
water usage may be done
obtained from canals as
well as from centralised
underground sources
5. Extend compulsory
rain water harvesting
regulations for all houses
in cities and town in WB

GRAND TOTAL

Institutions
responsible

Actions

WRIDD

structure keeping in view
the potential of payment
of the different farmer
categories

SWID
Municipal
Corporation
of different
towns and
cities

i. Design to be developed
for different housing
types in different regions
ii. Create incentive
schemes for the same
iii. Implement 25% of all
towns in WB

Cost in
Crores
(12th Plan)

Cost in
Crores
(13th Plan)

i+ii Rs.6.00 Cr
(@Rs.1.00 Cr.
for 6 regions)
iii.Rs.100.00
Cr

iii. Rs.100.00
Cr

Rs.4163.00 Cr

Rs.5323.00 Cr
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6.0 Agriculture
Introduction
Agriculture is the primary occupation in the State of West Bengal. It is the main stay of 62.7
per cent of rural work force, and about 70 per cent of the rural population depends on
agriculture for their livelihood. The state’s six agro-climatic zones, namely Hill zone, Terai
zone, Old Alluvial and New Alluvial zones, Laterite zone and Saline Coastal zone offer an
extensive and diverse climate, soil, water availability through irrigation and rainfall, and
biodiversity creating diversified cropping systems. The agriculture sector in West Bengal is
characterized by the predominance of small and marginal farmers tilling more than 68% of
the total cultivated area. Average per capita land holding in the state is less than 1 ha.
Contribution of agriculture and allied sectors in State Domestic Product is 24.32% and of this
crop sector contributes 20.3%. The growth rate of this sector, however, has plateaued over
the years at about 2%.

Agriculture Scenario in West Bengal
Crops: Due to limitations in land available in the state for agriculture, the cropping intensity is
one of the highest amongst all the states in India. It increased from 131% to 185% over last
two and half decades putting tremendous pressure on soil and water resources. Despite these
pressures, the state achieved an all time record in food grain production and ranked first in
production of rice in the country in 2010. The rate of growth of production of rice is about 3%
per annum. The state produces 28% of the total potato in the country and the rate of growth
per annum is 12%. West Bengal has made a remarkable progress in oilseed production which
increased from 0.24 million tons to 0.55 million tons in last decade. West Bengal also is No.1
in the production of jute and produces nearly 60% of the country’s raw jute fibers. There is
potential to grow scented rice, off-season vegetables and fruits as well. The spatial spread of
major crops grown in West Bengal is shown in Figure 6.1 and the percentage production of
crops in the various agro-climatic regions is shown in Figure 6.2.
Horticulture: The horticulture sector in West Bengal is wide ranging and produces
considerable amounts of vegetables, fruits and nuts, spices, medicinal plants, aromatic plants,
mushroom, etc., under different agro-climatic conditions. All the agro0climatic regions,
particularly, the hills and terrain regions have possibility of multi-tier cropping systems which
can enhance the returns per unit area of land and time, generating employment potential and
providing food and nutritional security. The farmers are also producing non-traditional
vegetables like baby corn, brussels sprout, gherkin and broccoli. Over the years, productivity
of these horticulture products in West Bengal has increased considerably. In 2008-09, the
state produced 2775.60 thousand tons of fruits and 12803.46 thousand tons of vegetables.
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Figure 6.1: Spatial spread of major crops in West Bengal
Source: Directorate of Agriculture, Government of West Bengal

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 52

Rice
34.3%

Wheat
2.2%
Potato
63.0%
Hill Zone

Pulses
0.4%
Terai zone
Oilseeds
0.1%

Old Alluvial Zone

New Alluvial Zone

Red and Laterite zone

Coastal Zone

Figure 6.2: Distribution of major food crops grown in different agro-climatic zones
Source: Background Paper, Dr. Pradip Sen, Directorate of Agriculture, West Bengal
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Animal Resources: The number of livestock population is large in the state, but the
availability of livestock products is below the Indian Council of Medical Research (ICMR)
norms. However, availability of animal products increased over the years. For example, milk
production increased from 10.64 lakh tons 1976-77 to 41.95 lakh tons in 2008-09. During the
same period the meat productions were 1.29 lakh tons and 5.27 lakh million tons and egg
productions were 676 million and 3105, respectively. The corresponding internal
requirements of the state for milk, meat and egg for 2007-08 as per ICMR norm had been
57.47 lakh tons, 9.58 lakh tons and 8747 million, respectively. In West Bengal, all livestock
and poultry are indigenous and low-productive except Black Bengal Goat and Ghoongru pig.
Augmentation of animal productivity is the most challenging constraint that the state needs to
address. Availability of feed and fodder is another serious constraint. There are certain
limitations such as non-availability of land for fodder cultivation and acute shortage of
availability of quality fodder seeds in the state are responsible for the shortfall of fodder
production .

though West Bengal is not the top
producer, but it produces 6.15% of
the total marine fish production of
the country, which was around
189290 million tons in 2008-09.

Inland fisheries resources of West Bengal
6

5.45

5

Area (Lakh ha.)

Fisheries: Next to rice, fish is the
staple diet of Bengal's population
and therefore, fish production is one
of the key areas, where the state
government puts a substantial part
of its resources to maintain as well
as enhance its productivity. West
Bengal currently produces 30.18%
of the total fish through inland
fisheries in India - highest amongst
all the states. In 2008-09, it
produced 1294710 million tons of
fish through inland fisheries (Figure
6.3). As regards marine fisheries,

Area (Lakh ha.)

4
2.76
3

2.1

2
0.42

1

0.17
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Total water
bodies

Brackish
water

Floodplain
lakes and
derelict water
wetlands

Tanks and
ponds

Reservoirs

Figure 6.3. Inland fisheries resources in West Bengal
Source: Background paper on fisheries, M K Das, Central
Inland Fisheries Research Institute, West Bengal
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Service Delivery Institutions in the Agriculture Sector
Agriculture: The institutional set up through which the government implements its
programmes and policies in the Agriculture sector is as follows.

Directorate of Agriculture

Department of Agriculture
Marketing

Office of theJoint
Director of Agriculture

Office of Additional
Director of Agriculture

Office of Joint Director
Agriculture

(Plant Protection and
Quality Control)

(Evaluation)

(Soil Conservation)

West Bengal State
Seed Corporation

Horticulture: The institutional arrangement through which the Department of Food
Processing Industries and Horticulture operates is as follows:
Department of Food Processing Industries &
Horticulture

Directorate of FPI&H

Directorate of Cinchona and
Other Medicinal Plants

West Bengal State Food
Processing and Horticulture
Development Corporation

Fisheries: The institutional set through which all policies and programmes of the government
in the area of fisheries are executed is as follows.

Department of Fisheries
Government of West Bengal

West Bengal Fisheries
Corporation (BENFISH)

Directorate of Fisheries

West Bengal State Fisheries
Corporation
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Animal Resources: The institutional mechanism through which animal resources are
managed in West Bengal is:
Department of Animal
Resources

Directorate of Animal
Resources and Animal
Health

Directorate of Dairy
Development

West Bengal Dairy and
Poultry Development
Corporation Ltd.
West Bengal Livestock
Processing Development
Corporation Ltd

Others:
West Bengal University for Animal & Fishery Science
West Bengal Co-operative Milk Producers’ Federation Ltd.
Calcutta Society for the Prevention of Cruelty to Animals

Current Policies, Programmes and Projects of the Government
Crop productivity: West Bengal is surplus in production of rice but there are deficits in the
production of wheat and pulses. For increasing productivity, the state has adopted policies of
using quality seeds, fertilizers, plant protection measures as well as improved package of
practices such as crop diversification and distribution of waste land to the actual tillers
through land reforms.
The requirement of food grains during 2006-07 was around 168.39 lakh tons and the
production was 159.75 lakh tons. The deficit was mainly due to less production of wheat and
pulses. Keeping this in mind various state plan and Centrally Sponsored Scheme have been
operationalised during the eleven plan period. National Food Security Mission has been
started across 12 districts of the State to boost up the production of wheat, pulses and rice.
Apart from this hybrid rice seed production programme, the Integrated Scheme of Oilseed,
Pulses, Oil palm and Maize (ISOPOM), development of cultivars of rice fortified with Zinc &
iron, research on suitable pulse and oilseed varieties, potato tissue culture, short duration
wheat varieties have been taken up. Also dryland/rainfed crop production programme and
special area development programme are also in operation.
For meeting the food security of the state, many of the infrastructure important for
agriculture such as the renovation of the Government Seed Farms, Commodity Research
Stations and Meteorological observatories have been beefed up. Measures such as Soil &
Water Conservation including Soil Survey & Testing, Natural resource management and
construction of water harvesting structures, Integrated Pest Management measures, Training
and skill development of farmers on modern agricultural technologies, Diversified cropping
programme for dry and Laterite regions, two new schemes Development of Zonal Adaptive
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Research Station & Development of Commodity Research Stations of the State have also been
taken up. Agriculture markets have been strengthened along with measures to cover crop
failure through crop insurance for specific crop types.
Policies of the Agriculture Department
o Raising agricultural production and Productivity through wider adoption of appropriate eco-system-specific and cost
effective technology.
o Bringing more area under high yielding variety and hybrids of crops.
o Strengthening seed certification and seed testing functionaries and ensuring timely supply of certified seed.
o Use of balanced dose of fertilisers and nutrients.
o Increasing production of pulses and oil seeds in non-traditional areas and non- conventional seasons.
o Encouraging small and marginal farmers including Scheduled Castes and Scheduled Tribes & women.
o Intensifying agricultural programme in the low productive and inaccessible areas - Coastal saline zone, Red and
lateritic Zone, Tista Tera Alluvial Zone an Northern Hill Zone.
o Encouraging the farmers for mechanization through the use of agricultural implements and machines for timely farm
operation, and reducing cost of cultivation.
o Maintaining soil health, use of bio-fertilizers, green manure and farm yard manure, balanced nutrition, consumptive
use of irrigation water and conservation of surface water through Participatory Irrigation Management (PIM), needbased use of plant protection chemicals in Integrated Pest Management (IPM) concept and popularization of biopesticides and botanical pesticides.
o Extending soil testing facilities upto district level for proper use of fertilizer.
o Strengthening Agricultural Extension Service including Training & visit system to intensify linkage between research
and extension workers.
o Managing crisis in the event of natural calamities and adequate budgetary allocation to mitigate the eventualities and
adopting contingent planning.
o Creating employment opportunities to improve the socio-economic status of the farmers and removing sub-regional
disparity.
o Exploiting surface water potential and reducing indiscriminate use of ground water, as far as practicable.
o Strengthening post-harvest technology for reducing loss and better marketability.
o Reducing Zonal and sub-regional imbalances.
o Promoting crop diversification.
o Promoting indigenous technology with ecology-specific productivity.
o Bringing in cultivable waste land and fallow land under cultivation.
o Promoting the concept of zero tillage/minimum tillage in vulnerable areas.
o Recycling water and arrangement for proper recharging of ground water.
o Promoting precision agriculture.
o Promoting low cost technology for increasing crop productivity.
o Increasing the cropping intensity from the existing 174% to 190% through scientific methods appropriate for the
agro-climatic zones.

Horticulture: Initiatives in the Department of Food Processing Industries and Horticulture
include distribution of hybrid vegetable seeds and fruit plants amongst small and marginal
farmers in all the districts. It has supported schemes like setting up of shade nets and area
expansion of the spices such as ginger and turmeric and beetle-vine. Subsidies are provided to
farmers for buying hand sprayers, pump sets and mango harvesters. Twenty nurseries have
been set up for the poor farmers in 3 districts - Dakshin Dinajpur, Uttar Dinajpur and
Burdwan. Undertook digging of dug-wells in dry areas such as Purulia, Bankura, Birbhum and
Paschim Medinipur districts for promoting horticulture. Impetus given to Mushroom
Development Scheme at Chinsurah.
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The State Government in collaboration with
APEDA has set up five Agri-Export Zones
(AEZ) for pineapple in the districts of
Jalpaiguri, Coochbehar, Darjeeling and Uttar
Dinajpur;
for litchee
in
Malda,
Murshidabad, 24-Parganas (North and
South); for potato in Burdwan, Howrah,
Hooghly and Paschim Medinipur; for mango
in Malda and Murshidabad; and for
vegetables in North 24-Parganas, Nadia and
Murshidabad.

Policies of the Department of Food Processing
Industries and Horticulture:
o To improve production quality and productivity
of horticultural produce so as to increase the
returns to farmers as well as make the products
competitive in the export market.
o To encourage private entrepreneurship for
processing of fruits, vegetables and other
horticultural products.
o To encourage commercial horticulture and
value addition to horticulture products.
o To promote food processing industries in the
State.
o To develop infrastructure facilities required for
commercialisation of horticulture.

There are 11 Horticultural Farms under the
State Government where production of
planting materials, demonstration trials and
other research works are conducted. These farms are being modernized to train the farmers
and entrepreneurs for adoption of modern technologies, pre- and post-harvest management
including organic farming.
Most of the national schemes are operational in the state for enhancing horticulture produce
in a sustainable manner. The National Horticulture Mission (NHM) covers fruits, vegetables,
root and tuber crops, mushroom, spices, flowers, aromatic plants, cashew and cocoa. The
Micro Irrigation scheme has brought about 206.28 hectares of land for horticulture
production. The major districts adopting micro irrigation are Bankura, Burdwan, Paschim
Medinipur and Uttar Dinajpur. The National Bamboo Mission (NBM) and National Mission on
Bamboo Technology & Trade (NMBTT) are focussing on bamboo development, bamboo based
handicrafts and industrial development for improving rural economy through poverty
alleviation. The National Mission on Medicinal Plants, supports cultivation of medicinal plants,
development of processing units, and marketing infrastructure. The Rashtriya Krishi Vikash
Yojana promotes farm mechanization, production of seeds and quality planting materials,
establishment of nurseries, and creation of Horticultural Training Centres and Capacity
building of Farmers and Entrepreneurs.
Food quality testing laboratories have been set up across the state including in Department of
Horticulture and Department of Agricultural Chemicals at B.C.K.V, Jadavpur University,
Techno India, Salt Lake, and at U.B.K.V., Coochbehar. More such laboratories need to be set up.
Also the State Government is establishing food parks at Malda, Sankrail, Chakgaria (South 24Parganas), Kandua, Shankarpur (Purba Medinipur), Sultanpur (South 24-Parganas), Kakdwip
(South 24-Parganas), Haldia and Siliguri in order to provide common facilities such as power
supply, water supply, quality control laboratory, effluent treatment plant, cold storage, ware
house, etc. to the entrepreneurs for setting up food processing units.

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 58

The extent of activities undertaken by the Directorate of Cinchona & Other Medicinal Plants,
West Bengal is from almost the foot hills to an altitude of 1800 m in the hilly terrain of
Darjeeling district. It grows different species of Cinchona trees for Anti-Malarial drug
Quinine. Also it undertakes cultivation of Cephaelis ipecacuanha, Dioscorea composita, large
Cardamom, Rubber, Mulberry, Turmeric, Taxus bacata, Broom stick, Citronella, Vetiver,
Lemongrass, Artemisia annua, Mandarin Orange, etc. were started. It also does research and
cultivates of Cinchona, Ipecac, Mandarin Oranges and Bamboo.
Fisheries: The state has developed
infra-structural
facilities
like
construction of roads, bridges,
culverts, rural electrification, market
complex, food parks, processing
centres, fishing harbours and fish
landing
centres,
transport
communication,
tourism,
strengthened extension mechanism
by way of organizing awareness
camps in remote areas (through
funds from National Fisheries
Development Board, NFDB), river
ranching (through NFDB funds),
protection
and
rearing
of
endangered species, research &
development and so on.

Policies of the Department of Fisheries
o To bring all water bodies for fish culture by the fishermen
and unemployed youth.
o Protection of wetlands from filling and conservation of
aquatic animals.
o Protection of aqua bio-diversity and environment.
o Eco-friendly sustainable fish culture.
o Setting up of infrastructure both in inland and marine
sector for the over all development of the sectors and the
people within.
o To create/generate man days employment and socioeconomic development of fishermen community.
o Promotion of organic aquaculture.
o Women empowerment.
o Promotion of micro credit through STC.
o Implementation of Marine and Inland Fishery Act.
o Issue of ID for fisher men

Also welfare measures for fishermen are being pursued with equal emphasis. In consideration
of export potential, steps have been taken to organize women’s cooperatives in greater
number in different districts for breeding and rearing of ornamental fish under NCDC and
FFDA programmes. 78 co-operative societies for culture of ornamental fisheries, with 3311
women members, have been registered up to 2010. In order to meet the increasing need of
fish seeds it intends to expedite setting up of hatcheries and fish feed plants in different places
of the State, which would lead to employment generation in the fisheries sector in greater
number. At the close of the 11th five year plan, the state target of employment generation in
this sector has been fixed at 150000 units.
In the scheme of Rashtriya Krishi Vikash Yojana (RKVY), nets and boats to the riverine
fishermen are being supplied, along with construction of a state of the art awareness centre
and modernization of research activities. It also intends to undertake construction of Block
level Fishery Offices, Brood stock management, Escalation of large water bodies, Research
work, Training centres, GPS enabled vessel monitoring system and Solar lighting system.
The Department of Fisheries has taken up programmes to set up more number of hatcheries
in the districts by introducing subsidy oriented schemes to attract the unemployed youths in
the State to accept fisheries as one of the sustainable means of livelihood. Fish Farmers
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Development Agency have been set up for bringing more and more culturable water areas
under the fold of pisciculture through FFDA, BFDA and Short-term Credit programmes.
Reclamation of Beels and Baors is being continued in the State under NCDC assistance.
Further, the Fisheries Department has taken up a project for preparation of a comprehensive
database and information networking in the fisheries sector by the use of remote sensing
technology. For this purpose, very high resolution satellite imageries have been procured
from NRSC to generate maps on the scale of 1:4000 in respect of the districts of Purba
Medinipur, Paschim Medinipur, Bankura and Purulia for depiction of all the water bodies for
an area of 5 cottah or more.
The State Government executes its policies and programmes through the Directorate of
Fisheries, West Bengal and three organizations viz., The West Bengal State Fishermen’s Cooperative Federation Ltd. (Benfish), State Fisheries Development Corporation (SFDC) and
West Bengal Fisheries Corporation (WBFC). The Directorate is primarily responsible for
execution of plan schemes. Other three organizations have their specific responsibilities. The
Benfish executes schemes under NCDC assistance and WBFC is responsible primarily for
execution of schemes under RIDF. The SFDC is primarily responsible for pisciculture in State
owned farms.
Animal Resources:
To boost up
fodder production in the State, the
Government is regularly taking up a
series of programmes / schemes for
encouraging farmers to grow fodder in
their own lands through various
fodder
development
schemes;
promoting cultivation of fodder in
non-conventional areas like watershed, waste lands, inter-spaces of
various lands, orchard lands through
plantation of different shade-tolerant
fodder crops; developing pasture lands
involving local bodies, reputed NGOs,
self-help groups etc. It is supplying
high yielding seedling and planting
materials to the cattle owners with an
emphasis on cross breed cattle owners
in the form of mini kits; and organizing
regular training programme on fodder
production technology to the farmers /
cattle owners / rural youths in all
districts, etc.

Policies of the Department of Animal Resources:
o Lifting rural masses above poverty level through Animal
Resources Developmental activities in each Gram Panchayat.
o Training of rural masses specially the women in scientific animal
husbandry practice, arrangement of loan through financial
agencies and supply the necessary inputs to them to undertake
Animal Husbandry Schemes.
o Strengthening of Frozen Semen Technology in West Bengal and
provide this facility up to G.P. level either through Govt. unit or
through engagement of PRANI BANDHU –A self-employment
venture.
o Establishing one veterinary Poly Clinic in each district.
o Establishing one District Composite Firm in each district.
o Establishing super specialist Disease Diagnostic Lab (RDDL) for
referral cases of entire State and other Eastern, North Eastern
states.
o Establishing Disease Investigation Network in entire State through
establishment and strengthening of Diagnostic Laboratories.
o Establishing suitable research facilities in the field of Animal BioTechnology and other areas veterinary science for the benefit of
productive Livestock.
o Establishing Animal Disease and Management Information
System throughout the entire State by computerized information
system.
o Supplying of varieties of pasteurised liquid milk to consumers of
different socio-economic status through Govt. Milk Depots and
Milk agents in poly-packs.
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Several programmes are also undertaken under RKVY such as Cattle and Buffalo
Development including infrastructure development for sexing of semen, genetic upgradation
of sheep and goat, Conversion of District Veterinary Hospital to Poly Clinic, Modernisation of
Block/Additional Animal Health Centre, Establishment of BSL-III lab at IAH&VB campus,
Kolkata, Development of Feed and Fodder, Heifer Rearing, Modernisation of Training
Institute/Centre and Development of marketing facilities.
Under Rural Infrastructure Development Fund (RIDF), some important schemes that have
been taken up include Infrastructure for Institution of Animal Resources at Haringhata Farm
and Setting up Veterinary Polyclinic in Burdwan and Darjeeling.
The State Government has been implementing Alternative Animal Husbandry Programme for
generation of gainful employment in the tribal dominated areas of Paschim Medinipur,
Bankura and Purulia. Artificial Insemination (AI) isalso promoted. The Government has
expanded the activities of West Bengal Co-operative Milk Producers’ Federation Ltd. in the
sphere of development of milk co-operatives and dairies in the State. In 2008-09 (up to
December, 2008), 322.58 thousand kg per day (TKPD) milk (including 60.77 TKPD milk from
other sources) was procured from 3428 societies with 241469 members.
The West Bengal Livestock Development Corporation Ltd. distributed 20 lakh chicks in all the
districts among Women Self-Help Groups in 2008-09. The Corporation has taken up the same
programme during 2009-10. The Corporation has been entrusted with marketing of
Government poultry meat like Turkey, Quail, Cockrail, Duck, Rabbit, etc. along with milk
products of Government through various outlets of the Corporation.
The West Bengal Livestock Development Corporation Ltd. manufactures and distributes
animal, poultry, fish and other livestock feed. During 2008-09, the production and sale of
various livestock feed stood at 32588.934 MT and 32633.121 MT respectively. Two sylos of
500 MT capacity each has been installed at Kalyani Feed Milling Plant with central assistance
under the Rashtriya Krishi Vikash Yojana to reap the advantage of bulk purchase during the
harvesting time.

Concerns of the Agriculture Sector due to Climate Change
Agriculture crops
Though there is an inter-annual variability, the total precipitation across the state has a
decreasing trend across all its agro-climatic zones, except for the hill region (refer to figure 3
a-f). According to the trends, change in precipitation in 2008 with respect to 1990 in the Terai
zone, New Alluvial zone, Old Alluvial zone, Red and Laterite zone, and the Saline Coastal zone
have all experienced a change of the order of -8.8%, -20.0%, -33.3%, -2.7%, and -2.1%
respectively, with exception of the hill zone, where apparently though there is an inter annual
variability, the trend is not declining.
Onset of monsoon is getting delayed and monsoon precipitation has become very erratic. In
2008-09, i.e. July 2008 to June 2009, a large part of the Gangetic West Bengal recorded heavy
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to very heavy rainfall in the 1st half. As a result of this downpour, accompanied by breaching
of embankments of rivers traversing through these regions, vast areas of Paschim and Purba
Medinipur came under the grip of unprecedented flood. Aman seedbeds, summer vegetables,
jute, betel vine, flowers, etc. were damaged and the entire farming community had to incur
irreparable loss. In 2009-10, however, there was shortage of rainfall, and a drought like
situation was created, again leading to reduction in productivity of most of the crops.
The minimum temperatures are increasing leading to increase in winter temperatures that
have begun to remain considerably above normal causing uncongenial situation for
cultivation of most of the rabi crops. The rise in temperature during critical stages of wheat is
leading to less production. The production of other winter crops like pulses and oil-seeds are
also decreasing (Table 6.1). The area under total pulses decreased again this year to 184
thousand hectares from 200.9 thousand hectares during 2007-08. The production of total
pulses decreased by about 10 and 18 per cent, respectively.
The observed increase in foggy and cloudy days in winter is further causing widespread
damage of rabi crops, particularly potato (especially in 2008-09) due to increase in incidences
of pest and disease. Its production was reduced to less than half of the production during
2007-08, with similar decrease in yield rate, though the area sown under potato was reduced
by only 3.7 per cent (Table 6.1).
Increasingly the duration of high temperatures during summer is extending, and in spite of
adequate rainfall, it is leading to reduced production of late-sown Boro paddy. Though the
area under the crop was slightly more than the previous year, the yield was reduced by 14 per
cent, resulting in 11.5 per cent reduction in production of Boro rice (4358 thousand tonnes
during 2008-09) (Table 6.1).
Table 6.1: Trends of area under different crops and their productivity
Crop

Area (‘000 ha)
2007-08 2008-09
10
292.44

Production (‘000 t)
2009-

2007-08 2008-09 2009-10

Aus

281.61

214.06

565.82

604.96

466.76

Aman

3926.54 4086.59 3986.33

9227.59

10074.26

9501.9

Boro

1511.59 1556.62

4926.1

4358.01

4275.87

Rice

5719.75 5935.69 5630.09 14719.52 15037.24 14340.6

Wheat

352.57

306.98

315.88

917.28

764.52

846.65

Maize

77.17

90.77

97.71

244.37

343.43

385.21

1429.7
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Total
Pulses

200.94

184.014

182.39

158.02

129.73

150.43

Total
Oilseed

707.43

703.68

681.98

705.7

582.62

726.719

Jute

609.81

584.23

614.36

8216.03

7872.58

9324.96

Source: Economic Review GOWB, 2009-2010; Estimates of area and Production of Principal
Crops in West Bengal 2008-2009, Directorate Agriculture, GOWB; Personal Communications,
Directorate of Agriculture, GOWB, 2011.
Increase in intensity of extreme events such as cyclonic storms has been observed. On 25th
May, 2009 a devastating cyclonic storm, Aila, caused havoc particularly in the coastal districts
of the State. Vast areas in North and South 24-Parganas were inundated under saline water,
causing large damage to agriculture of the Sundarbans.
The soil characteristic is changing due to over exploitation. Massive external augmentation
required to maintain soil health for optimum production. The soil health in Burdawan and
districts representing the New Alluvial zone and the Red and Laterite agro climatic zone
respectively are presented in the figures 6.4 and 6.5.
As air temperature is increasing, growth and multiplication of pests is taking place. Increase in
length of extreme temperature will decrease soil moisture affecting soil microbes adversely.
Using the InfoCrop model driven by the climate scenario [ derived from HadRM3 run on A1B
IPCC socio economic scenario], it is projected that by 2030s, the potato production may
decline by 4-16% in West Bengal (ICMR Network Project, Annual Report, 2009-2010).
Simultaneously, there might be increase in soybean yields by 8-13%. Effect of climate change
on groundnut is likely to be variable with yields varying between -5 and +7% as compared to
current yields (ref: BCKV report, in Annual report 2008-09 of the Network Programme on
Climate Change of ICAR).
A study carried out by BCKV using InfoCrop model (ICAR Network Project, Annual Report,
2009-2010) for the new Alluvial zone in West Bengal, indicates that if the temperature rises
by 1°C, the yields of rice, mustard and wheat are likely to decrease. The decrease will be of
the order of 830 kg/ha for kharif rice, 450 kg/ha for mustard and 640 kg/ ha for wheat.
The productivity of potato in the entire Indo-Gangetic plain, of which West Bengal is a part, is
likely to decrease by 2 to 19% and 9 to 55 % in the year 2020 and 2050, respectively since,
the winters are already milder and further rise in winter temperatures would adversely affect
the productivity (H.P. Singh, http://www.niam.res.in/pdfs/DDG_Hort_lecture.pdf, accessed on
4th April, 2011).
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Soil reaction
Strongly acidic
Moderately acidic (pH 4.5 to 5.5)
Slightly acidic
(pH 5.5 to 6.5)
Neutral
(pH 6.5 to 7.5)
Slightly alkaline (pH 7.5-8.5)
Alkaline (pH >8.5)
Miscellaneous
Total

Area (km2)
588.7
2661
2493.1
814.9
175.6
65.4
225.3
7024

% Area
8.4
37.9
35.5
11.6
2.5
0.9
3.2
100

Figure 6. 4a: Soil reaction pH map of Burdwan District
Source: Fertility Mapping Initiatives in West Bengal & their Significance in Reorienting
Plant Nutrient Management, a project carried out by NBSSLUP in collaboration with
Department of Agriculture, Govt. of West Bengal
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Available boron
(mg kg-1)
<0.06
0.06-0.12
0.12-0.24
0.24 - 0.36
> 0.36
Miscellaneous
Total

Area Km2

% Area

Rating

5162.1
908.2
684
32.6
11.8
225.3
7024

73.5
12.9
9.7
0.5
0.2
3.2
100

Deficient

Sufficient

Figure 6.4b: Spatial distribution of Boron in Burdwan
Source: Fertility Mapping Initiatives in West Bengal & their Significance in Reorienting
Plant Nutrient Management, a project carried out by NBSSLUP in collaboration with
Department of Agriculture, Govt. of West Bengal
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Available zinc

Area

(mg kg-1)

(km2)

<0.6
0.6-1.0
1.0-2.0
2.0-3.0
3.0-5.0
>5.0
Miscellaneous
Total

2298.9
1896.2
1780.9
480.4
252.3
90
225.3
7024

% Area

Rating

32.7
27
25.4
6.8
3.6
1.3
3.2
100

Deficient
Sufficient

Figure 6.4c: Spatial Distribution of zinc in Burdwan
Source: Fertility Mapping Initiatives in West Bengal & their Significance in Reorienting
Plant Nutrient Management, a project carried out by NBSSLUP in collaboration with
Department of Agriculture, Govt. of West Bengal
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Organic carbon (%)
Low (< 0.50 %)
Medium (0.50-0.75 %)
High (> 0.75 %)
Miscellaneous
Total

Area (km2)
522.7
1546.2
2358.2
117.9
4545

% Area
11.5
34
51.9
2.6
100

Figure 6. 5a: Organic C status in soils of Birbhum district (Red and Laterite Zone)
Source: Fertility Mapping Initiatives in West Bengal & their Significance in Reorienting
Plant Nutrient Management, a project carried out by NBSSLUP in collaboration with
Department of Agriculture, Govt. of West Bengal
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Soil reaction classes
Strongly acidic (pH <4.5)
Moderately acidic (pH 4.5Slightly
acidic (pH 5.5-6.5)
5.5)
Neutral (pH 6.5-7.5)
Slightly alkaline (pH 7.5-8.5)
Miscellaneous
Total

Area (km2)
98.7
2202
1648.7
437.1
40.6
117.9
4545

% Area
2.2
48.4
36.3
9.6
0.9
2.6
100

Figure 6.5 b: Soil reaction in Birbhum district
Source: Fertility Mapping Initiatives in West Bengal & their Significance in Reorienting
Plant Nutrient Management, a project carried out by NBSSLUP in collaboration with
Department of Agriculture, Govt. of West Bengal
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Available boron
(mg kg-1)
<0.06
0.06-0.12
0.12-0.24
0.24 - 0.36
> 0.36
Miscellaneous
Total

Area
(km2)
2596.4
573.6
647.4
328
281.7
117.9
4545

% Area
57.1
12.6
14.3
7.2
6.2
2.6
100

Rating

Deficient

Sufficient

Figure 6.5c: Spatial distribution of boron in Birbhum district
Source: Fertility Mapping Initiatives in West Bengal & their Significance in Reorienting
Plant Nutrient Management, a project carried out by NBSSLUP in collaboration with
Department of Agriculture, Govt. of West Bengal
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Experiments conducted in field facilities
such as Free Atmospheric CO2
Enrichment (FACE) facility, Open Top
Chambers (OTCs) indicate that elevated
CO2 level (560 ppm) leads to enhanced
grain yield of rice, groundnut and wheat
substantially at all nitrogen levels.
Groundnut showed greater thermal
sensitivity during post flowering
growth phase than during preflowering growth phase. At elevated
CO2 condition protein content in rice
grains decreases. Reduction in protein
content is upto 21.4% corresponding to
a high N treatment (ref: IARI report, in
Annual report 2009-10 of the Network
Programme on Climate Change of
ICAR). Specific agro-climatic zone wise
concerns are listed in Table 6. 2.

Box 1: CO2 enrichment mechanisms and likely impacts
Physiological response of elevated levels of CO2 varies between
species, and in particular, two different pathways of photosynthesis
effective in C3 and C4 plants (Gornal et al., 2010; Philosophical
Transactions of the Royal Society, http://rstb.royalsocietypublishing.
org). The difference lies in whether ribulose-1,5-bisphosphate
carboxylase–oxygenase (RuBisCO) within the plant cells is saturated
by CO2 or not. In C3 plants, RuBisCO is not CO2-saturated in present
day atmospheric conditions, so rising CO2 concentrations increase
net uptake of carbon and thus growth. The RuBisCO enzyme is highly
conserved in plants and as such it is thought that the response of all
C3 crops including wheat and soya beans will be comparable.
Theoretical estimates suggest that increasing atmospheric CO2
concentrations to 550 ppm, could increase photosynthesis in such C3
crops by nearly 40% (Long et al. 2004). The physiology of C4 crops,
such as maize, millet, sorghum and sugarcane is different. In these
plants CO2 is concentrated to three to six times atmospheric
concentrations and thus RuBisCO is already saturated (von
Caemmerer & Furbank 2003). Thus, rising CO2 concentrations confer
no additional physiological benefits. These crops may, however,
become more water-use efficient at elevated CO2 concentrations as
stomata do not need to stay open as long for the plant to receive the
required CO2. Thus yields may increase marginally as a result (Long
et al. 2004). This might also be the reason of increase in maize
production in West Bengal.

Table 6.2: Region specific key concerns due to changing climate in West Bengal for
Agriculture Crops*
Concerns
Hill Zone

o
o
o

Terai Zone

o
o
o

Decline in size and quality of citrus such as mandarin
orange due to rising minimum temperature during
flowering of citrus trees.
Increase in runoff from enhanced intensity of rainfall
leading to erosion and landslides.
Reduced productivity of Darjeeling tea due to increase in
extended drought periods. In 2010, due to the prevailing
drought and ageing of the tea trees (80 years) the
productivity was the lowest in many years at 7.74 million
kg as against the highest of 14 million kg in 1991 in the last
two
decades
(http://www.thehindu.com/scitech/agriculture/article1063434.ece, Kolkata Jan 7, 2011;
accessed on 4th April 2011)
Increase in winter temperature effecting potato and wheat.
Degradation of seed quality.
Long winter periods conducive to wheat production in this
region, but increase in winter temperatures reducing wheat
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Concerns

o
o
o
Old Alluvial Zone

o
o
o
o
o
o
o

New Alluvial Zone

o
o
o
o
o

o
o
Red and Laterite
Zone

o
o
o

Saline Coastal zone

o
o
o

o

yields.
Degradation of quality seeds.
Nutrient loss by enhanced leaching.
Long span of winter is an advantageous which can be
exploited.
Drying of natural water bodies due to extensive use of water
for irrigation as the surface run off reduces
Excessive underground water extraction as demand
exceeds availability which is over and above the receipt of
rainfall, and available surface runoff
Rice productivity at stake due to water stress in future
Wheat productivity has decreased due to shorter winters
Temperatures in excess of 45-46 oC in summers is
impacting productivity of oilseeds and pulses
Also excess temperatures affecting livestock productivity
Increase in pests and disease due to increase in foggy days
affecting pulses
Degradation of quality seeds
Reduced availability of water has reduced the production
on boro rice
Jute also requires intermittent irrigation, reduced amount of
water availability may affect jute production
As jute crop requires humid climate with temperature
fluctuating between 24 and 38 oC, any increase in
temperature may effect jute productivity.
Further, as new grey alluvial soil of good depth receiving
silt from annual floods is most suitable for jute growth, any
increase in rainfall intensity in this region, is likely to
remove the alluvial silt deposition, affecting jute
productivity.
Degradation of quality seeds.
Decreasing potato yield with increasing winter
temperature.
Rainfall inherently scanty in this zone as compared to other
agro climatic zones in West Bengal and is reducing further.
In 2009 the rain fall was only 700 mm.
Also temperature, both maximum and minimum, are rising.
Agriculture mainly rain fed, only 27% of the land area is
irrigated.
Soil is poor in nutrient content and likely to become drier..
Degradation of quality seeds.
Intrusion of saline water into the agricultural land resulting
in loss of yields and greater risk to the farmer. After Aila,
enhanced salinity in soil was tested upto 40 km from
Kolkata.
Natural salinity of the soil is increasing due to recurrent
intrusion of sea water, resulting in loss of agricultural land
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Concerns
and making people migrate.
Longer span of summer increased insect and pest attacks on
crops.
o The delayed winter has hampered the cultivation of winter
crops.
o The intrusion of saline water causes severe stress on
availability of drinking water.
o Increasing humidity leads to incremental phenomenon of
vector borne diseases.
o Degradation of quality seeds.
* based on discussions with experts and their perceptions (BCKV, Department of
Agriculture, Govt. of West Bengal)
o

Fisheries
In the context of climate change, the primary challenge to the fisheries and aquaculture sector
is to ensure food supply, enhance nutritional security, improve livelihood and economic
output, and ensure ecosystem safety. Some of the impacts on inland fisheries can be as
follows:
Seed availability: It has been observed that with increase in temperature there is a decrease in
fish pawning and hence decrease in fish seed availability (Figure 6.6)

Figure 6.6: Decreasing fish spawn as temperature is increasing over the years
Source: Das et al., 2009, Central Inland Fisheries Research Institute, West Bengal
Growth of Fish: Temperature changes will have an impact on the suitability of species for a
given location. In temperate areas increasing tem peratures could bring the advantages of
faster growth rates and longer growing seasons. Similarly for the Indian Major Carps the
growth rate increases upto 33ºC but from 34ºC and above feeding is reduced and growth
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diminishes. This simple growth model provides a reliable projection of growth (SGR %) with
unit rise of temperature within the range of 29º to 34ºC. Assuming these growth rates are
constant, it would take average 77 days for a fish to double its weight at 30ºC to 33ºC and
35ºC, but at 34 ºC it would take only 35-36 days.
Enhanced breeding period of fish : Elevated temperature range (0.37ºC–0.67ºC) and alteration
in the pattern of monsoon proved a major factor for shifting the breeding period of Indian
major carps from June to March in fish hatcheries of West Bengal. Investigations conducted
indicate an extended breeding period of Indian major carps by 40-60 days, with breeding
season extending from 110-120 days (Pre1980-85) to 160-165 days (2000-2009) at present in
fifty fish seed hatcheries in four districts of West Bengal, India viz. North 24 Parganas,
Bankura, Burdwan & Hooghly. This has provided opportunities to the farmers to avail of the
extended breeding period in producing valuable fish seed and supplement their income.
Geographical shift of fishes: A perceptible shift was observed in geographic distribution of the
warm water fish species, Glossogobius giuris, Puntius ticto, Xenentodon cancila and Mystus
vittatus towards the colder stretch of the river Ganga up to Haridwar with an enhancement of
annual mean minimum water temperature of 1.5ºC in the Haridwar stretch during the period
1970-86 to 1987-2009. This stretch has become a congenial habitat for these warm water
fishes of the middle stretch of the river. As a result fishers would have an enhanced yield and
diversity in their fish catch from the stretch.
Drought condition prevailing in West Bengal during 2009 had impacted fisheries. District of
North 24 Parganas rainfall was deficient by 29%, Bankura by 27%, Burdwan by 23% and
Hooghly by 34% in the fish breeding months of March to September.
92% of the fish seed hatcheries have been affected by the deficit rainfall and increasing trend
of temperature in the state. That results indicate about 61% and 73% loss of fish seed in
North 24 Parganas and Bankura, respectively during 2009 compared to the previous four
years.
The cyclone Aila affected loss to fishing equipments and aquaculture enterprises. Freshwater
fishes in ponds were rendered ineffective due to salinity rise.
The vulnerability index for the fisheries sector of West Bengal indicates that fisheries activity
is more susceptible to climate change (Table 3). Studies on inland fisheries (Central Inland
Fisheries Research Institute report, ICAR- NPCC Annual Report 2009-10) indicated that
drought in West Bengal during 2009 affected 92% of the fish seed hatcheries due to deficit
rainfall and high temperature in the state. Freshwater ponds became unusable due to salinity
rise because of cyclone.
For the fisheries and aquaculture sector, climate change notwithstanding, there are
several issues to be addressed. Strategies to promote sustainability and improve the
supplies should be in place before the threat of climate change assumes greater
proportion. In the fisheries sector proper adaptive measures needs to be taken to
combat climate change.
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Horticulture Crops
Horticulture produces are being affected through multiple pathways due to the
changing climate (http://www.niam.res.in/pdfs/DDG_Hort_lecture.pdf, accessed on 4th
April, 2011). Horticulture in West Bengal constituting of fruits, nuts, medicinal plants,
aromatic plants, flowers, ginger, saffron, and vegetables with tremendous economic
value are likely to experience huge losses due to further changes in climate unless
adaptive steps are taken now. As an example, it can be seen in Figure 7 that the ginger
suitability sites are likely to shrink in West Bengal, when temperature increases by 1.5
to 2.0o C. In fact the ginger production suitability becomes marginal in parts of new
alluvial zone and in red and Laterite zones, only the best regions available for
production get restricted to the hilly zone and the red and Laterite zone. .

Table 6. 3: Vulnerability of fisheries in various districts of West Bengal

Source: CIFRI, Annual Report ICAR-NPCC, 2009-10.
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(a)

(b)

Figure 6.7: (a) Ginger site suitability map for India with current climate, (b) Ginger site
suitability map for India with when temperature is likely to increase by 1.5 to 2oC.
Source: http://www.niam.res.in/pdfs/DDG_Hort_lecture.pdf, accessed on 4th April, 2011
Some of the likely impacts of climate change on horticulture include:
A rise in a temperature of above 1ºC may shift a major area of potential suitable zones
for various horticultural crops. Studies conducted at IISR, Calicut using GIS models have
shown that many suitable areas of spices will become marginally suitable or new areas,
which are presently unsuitable, become highly suitable for cultivation of spices. This
holds good to a variety of horticultural crops, such as citrus fruits, medicinal plants
grown in hilly zone of West Bengal.
Production timing is likely to change. Because of rise in temperature, crops will develop
more rapidly and mature earlier. For example, citrus, grape, melons and mangoe will
mature earlier by about 15 days.
While temperature rises, photoperiods may not show much variation. Onions, a
photosensitive cop, will mature faster leading to small bulb size. Strawberries will have
more runners at the expense of fruits.
As the winter regime and chilling duration reduce in temperate regions, they will affect
the temperate crops.
The faster maturity and higher temperature induced ripening will make the produce,
especially fruits to have less storage period in trees/ plants. They will overripe.
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Pollination will be affected adversely because of higher temperature. Floral abortions
will occur.
Soil temperature will increase much earlier in spring hence the planting time also will
advance. This can be catastrophic if late frosts occur.
The requirement of annual irrigation will increase, not only because of higher
evaporation, but also because the trees develop more fasters during the 12 month
period. Heat units required will be achieved in much lesser time.
Higher temperature will reduce tuber initiation process in potato, reduced quality in
tomatoes and poor pollination in many crops. In case of crucifers, it may lead to bolting;
anthocyanin production may be affected in apples and capsicum. Specific chilling
requirements of pome and stone fruits will be affected hence dormancy breaking will be
earlier. Tip burn and blossom end rot will be common in tomatoes.
Soil conditions may pose problems with an increase in acidity, alkalinity and salinity are
expected. Coastal regions can expect much faster percolation of sea water in inland
water tables causing more salinity.
Animal Resources
Livestock
Productivity:
The
Temperature Humidity Index (THI)
relates
animal
stress
with
temperature and humidity. Livestocks
are comfortable at THI between 65
and 72, under mild stress when THI is
between 72 to 78 and under severe
stress when it is above 80. The
average THI for different places in
India is shown in Figure 8. The
livestock in West Bengal is already
experiencing medium to high stress
levels. Increase in temperature levels
in the future may make the entire
West Bengal region with THI > 80.

Studies carried out by NDRI, Karnal
reveal that livestock, especially cattle
and buffalo are likely to suffer from
heat
stress
impacting
their
productivity.
Similarly
small

Comfortable

Mild stress

Severe Stress

Figure 6.8 : THI spread across India
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ruminants and poultry also are like to be affected and loss in their productivity is expected
(see box 2). Some of the impacts on cattle and buffalo are listed below.
Impact on production systems:
Box 2: Impact of climate change on poultry in India
There is normally a decrease in
milk production for animals
As the ambient temperature reached ≥34°C the mortality due to
under
heat
stress.
This
heat stress was significantly high in heavy meat type chickens
decrease
can
be
either
(8.4%) as compared to light layer type (0.84%) and native type
transitory or longer term
(0.32%) chickens. Feed consumption decreased from 108.3
depending on the length and
g/bird/day at 31.6°C to 68.9 g/bird/day at 37.9°C. Egg production
severity of heat stress. These
also decreased both in broiler (by 7.5%) and layer (by 6.4%)
decreases in milk production
breeders as compared to their standard egg production. The body
can range from 10 to >25%. It
temperature increased from 41 to 45°C as the shed temperature
has been estimated that with a
rose from 28 to 42°C and the critical body temperature at which the
birds succumbed to death was 45°C, which was observed at the
temperature rise of 1.0 or 1.2°C
shed temperature of 42°C. Naked neck birds performed significantly
with
minor
change
in
better than the normal birds with respect to thermotolerance, growth,
precipitation during March –
feed efficiency and immunity at high temperatures.
August, (Region 23- HADCM3
A2/B2
scenario)
milk
Source: http://www.icar.org.in/files/reports/icar-dare-annual-reports/2010productivity is likely to be
11/climate-change-AR-2010-11.pdf
marginally affected and during
other months productivity will remain relatively unaffected. The negative impact of
temperature rise on total milk production for India has been estimated about 1.6 million
tonnes in 2020 and more than 15 million tonnes in 2050.
An average adult cow or buffalo producing 10-15 lit milk per day requires about 40- 45
lit/day as drinking water on hot days and about 40- 60 lit for other related work thus
requiring a minimum of 100 lit/ day/ animal. An organized animal farm following standard
management practices and disposal of animal wastes requires additional water about 50- 100
lit/day/animal. Any loss in water availability will certainly lead to decline in milk
productivity.
Impact on animal growth and reproduction: Heat stress due to temperature or temperature humidity impairs reproductive functions and efficiency of almost all livestock species. Various
studies have shown that heat stress challenges the reproductive performance of cattle and
buffaloes (Upadhyay, R.C., Ashutosh, Raina,V.S., Singh, S.V. 2009. Impact of Climate Change on
Reproductive Functions of Cattle and Buffaloes.In, Global Climate Change and Indian Agriculture
– Case Studies from the ICAR Network project, edited by P.K. Aggarwal, 107-110) such as
altered follicular development. Further, possible climatically associated shifts in animal
breeding time and offspring born could occur in cattle and buffaloes under different agroclimatic conditions. Rising temperatures negatively impact growth and time to attain puberty
of livestock species, it is likely to slow down from a growth rate of 500g/day or more to 300400 g/day of growing cattle. Crossbreds are more sensitive to rise in THI than indigenous
varieties. Analysis of the potential direct effects of climate change and global warming on
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Murrah buffaloes indicated that a temperature rise of more than 2°C over existing
temperatures in 2050s will cause higher incidence of silent estrus, short estrus and decline in
reproduction efficiency of buffaloes. Such impacts are also expected on indigenous cattle
varieties in West Bengal
Impact on physiological responses and functions: The sensitivity of livestock to increasing
ambient temperatures under open ambient conditions and in climatic chamber have been
evaluated by exposing Zebu, crossbred cattle and Murrah buffaloes to warm/hot ambient
temperature (26-40°C) and low/cool temperatures (6-16°C) at NDRI Karnal. Body heat
storage increased beyond their capacity to tolerate heat particularly on days, when THI
exceeded 80 during summer and hot-humid conditions. The study also revealed that Zebu
animals under hot dry/hot humid conditions have better heat tolerance than crossbreds or
buffaloes. The sensitivity of buffaloes to temperature rise above 35°C was observed to be
higher than either Zebu or crossbreds. The physiological responses, such as respiratory
frequency, heart rate and energy expenditure doubled or trebled for an increase of 1.0°C in
temperature.
Effect on feed and fodder availability: Water scarcity not only affects livestock drinking water
resources, but also it has a direct bearing on livestock feed production systems and pasture
yield. Rising temperatures also have an additional impact on the digestibility of plant matter.
Raised temperatures increase the lignifications of plant tissues and thus reduce the
digestibility and the rates of degradation of plant species. This not only affects the health of an
animal but also results in the reduction in livestock production which in turn has an effect on
food security and incomes of small livestock keepers. Studies have shown that dry matter
intake decreases in animals subjected to high temperatures. This depression in dry matter
intake can be either short term or long term depending on the length and duration of heat
stress.
In West Bengal there is already a severe shortage of feed and fodder. The fodder requirement
is around 615 MT/year, as against this, availability is only 248 MT (40%). The area under
permanent pastures and other grazing land is less than 0.1 per cent of the. Total reporting
area under fodder land is only 1.08% in West Bengal. There is acute shortage of good quality
fodder seeds in the State. The two main feed ingredients viz., maize and soybean are required
to be imported from other states.
Animal diseases and livestock health: Climatic conditions favourable for the growth of
causative organisms during most part of the year due to temperature rise will facilitate spread
of diseases in other seasons and also increase area of spread. Higher temperatures and
changing rainfall patterns can enhance the spread of existing vector borne diseases
(Bhattacharya et al, 2006) and macro parasites, accompanied by the emergence and
circulation of new livestock diseases. Climate change will modify the dispersal, reproduction,
maturation and survival rate of vector species and consequently alter viral and bacterial
disease transmission. In some areas, climate change is likely to generate new transmission
models. Temperature and humidity variations could also have a significant increase in
helminth infections, protozoan diseases such as Trypanosomiasis and Babesiasis. Some of
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the viral diseases (PPR or RP like diseases) may also reappear affecting both small ruminant
population as well. Frequency and incidence of mastitis and foot diseases affecting crossbred
cows and other high producing animals may increase due to increase in number of stressful
days.
Wide spread animal disease in West Bengal is mainly due to Low hygienic standard, Improper
housing, Malnutrition, and Inadequate veterinary facilities vis-à-vis livestock population

Strategies and Actions to address Climate Change Concerns
Crops
The general strategies that are applicable for ensuring adequate crop productivity and
ensuring associated livelihoods in West Bengal would include:


Crop diversification needs to be done by
introducing alternate production systems
in the 6 agro-climatic zones, that effectively
exploits the climate, soil and water
resource availability in the context of
climate change. This can be done through
exploitation of the biodiversity and
encouraging diversification to new crops
that are a part of the biodiversity of the
zone, and also by enhancing activities
under Integrated scheme of Oilseed, Pulses,
Oil Palm and Maize (ISOPOM). In the
upland in Red and Lateritic Zone of WB,
where there is no impounding of rainwater,
maize, black gram, pigeon pea, millets can
be grown as sole/ intercrop. In the premonsoon season, areas receiving >100mm
rainfall can be cropped with greengram and
blackgram. In upland, i.e hill and terai
zones, cultivation of Goundnut, maize,
sorghum,
soybean,
blackgram
and
greengram needs to be taken up instead of
rice. More outreach required to train
farmers on alternate crops.



Introduction of new cultivars of rice, and other important staple crops that are heat
resistant, can endure water stress, tolerant to salinity of the soil, and are fortified with
nutrients for growing in soils deficit in corresponding nutrients. Introduction of short
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duration wheat can be one adaptation strategy to overcome the rising winter
temperatures.


Encouraging indigenous cultivars that are more hardy with respect to vagaries of climate
and more nutritious such as small millets, and other cereals, pulses and oil seeds



Upscale Resource Conservation Technologies (RCTs) for farming such as “no tillage" as it
saves water, labour and energy, helps early sowing, improves soil organic C, reduces soil
compaction, increases fertilizer use efficiency, and reduces soil erosion.



Water harvesting through ground water recharge using runoff from hills in red and
Laterite zone.



Introduction of drip irrigation in Red and Laterite zone.



Water conservation for rice production can be significantly enhanced by introducing
aerobic rice, direct seeded rice, and SRI technologies such as keeping the fields moist, not
flooded, planting of singe plant adequately spaced to permit more growth of roots and
canopy and to keep all leaves photosynthetically active; and rice seedlings are
transplanted when young, to avoid trauma to roots and to minimize transplant shock.



Introduce farm mechanisation for planting technologies such as bed planting for rice and
wheat and drum seeding for direct seeding.



Additionally, brown manuring can also be done for resource conservation as it is a ‘notillage’ version of green manuring, using a non-selective herbicide to desiccate the crop
(and weeds) at flowering instead of using cultivation. The plant residues are left standing.
This may also be a preferred option on lighter soils prone to erosion. The standing
residues can be grazed after appropriate withholding periods have been observed.
Further sequential cropping can be practiced.



Introduce sequential cropping of different crops, that can also augment nutrient into the
soil for the next crop.



Nitrogen management through LCC in puddled and direct seeded rice: Leaf Colour Chart
(LCC) to determine the nitrogen status in growing rice in direct seeded/ transplanted
/Zero Tillage (ZT) rice. The timings of nitrogen top dressing could easily be determined
based on soil N supply and crop demand. This simple tool helps farmers to reduce the
excess use of nitrogen fertilizers and leads to fertilizer savings of up to 46 kg N /ha.
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Popularise the concept of
Integrated Farming System
(IFS) that integrates, rice crops,
livestock and fisheries. For
example, the livestock can
provide the manure, which can
be used for producing energy.
The effluent of the biogas
system can be the manure for
the fields. The water on the
fields can support fisheries. Rice
stock can be cattle feed. Broken
rice grain for poultry feed. IFSs
Integrated farming systems
with different types of elements
of integration can be developed as per the suitability of a region.



Undertake effective soil nutrient management, to counter the deficiency of soil nutrients
across the state - application of right nutrient, right time and right place for minimum
costs. For example, in terai region due to leaching there is deficiency in lime, Zinc and
Boron. Further, it seen that by green manuring such as enrichment of the soil organically
by growing a variety of crops on the land and then ploughing the green matter back into
the soil it is possible to enrich the soil in 200 days .



Develop biological ways for combating weeds, insect, pests and diseases and nutrient
management. For example, green manuring incorporates green plant residue into the soil
with a cultivation implement. Most commonly conducted with an offset disc plough,
cultivation aims to kill weeds and control seed-set while building soil organic matter and
nitrogen status. Green manuring has a very long history of managing weeds and building
soil fertility in systems where herbicides are either not an option or not available, such as
organic farming systems.



Strengthen research and development for
o water resource conservation technologies
o developing new climate proofed cultivars
o nutrient management
o organic pest management
o Identification of crops for crop diversification
o Identification of traditional hardy, nutrient rich crops appropriate for each zone



Effective outreach for advisory to farmers on various aspects of agriculture including
setting up systems to access real time weather and 7 days forecast and long term forecast;
strengthening outreach through agricultural BPOs for accessing information on
forecasting on climate (7days forecast, advent of monsoon, and projections on rain fall and
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temperature for the entire cropping season- on choice of cultivar, time of cropping, likely
crop diversification, type, method, time and quantity of farm inputs; promote use of
internet and mobile telephony.


Develop seed storage facilities in red and laterite areas where the moisture is the least.
The aim is to establish a seed bank in this region which will make available seeds for
contingent situations and also develop infrastructure for seed storage. The salient features
would be the establishment of seed bank for maintenance of foundation and certified
seeds of different crops to ensure timely availability of seeds to the farmers, to take care of
the special requirement of seed at the time of natural calamity and to create infrastructure
facilities for production and distribution of quality seeds. The seed bank will be
established according to the guidelines of the national scheme on development of seed
banks and supported by the West Bengal State Seed Corporation. Further, seed banks at
village/community levels also need to be encouraged.



Access to funds for farmers to enable them to develop market ready products such as dal
thrashers and oil mills.



Expand the coverage of crop insurance to small and marginal farmers in the state. In
order that the benefits of Crop Insurance can reach the actually affected farmers,
insurance of two most important crops in the State – Aman and Boro rice have been
notified at the Gram Panchayat level since 2002-03. The other crops insured at block level
in West Bengal are Jute, Aus rice, Maize, Wheat, Mustard; and those insured at the district
level are Musur, Gram, Maskalai, Arhar, Mung, Linseed and Til. In the Rabi season of 200809, 6.43 lakh farmers insured their crops, of whom 6.41 lakh were small and marginal
farmers. The total area covered was 3.40 lakh hectares with total sum insured amounting
to Rs.982.10 crore. The amount of premium paid was Rs.3953.74 lakh. The total subsidy
paid by the Central and the State Government was Rs.3694.56 lakh of which state’s share
was Rs.1847.28 lakh.



Enhance access to markets by building infrastructure for transferring produce and storing
grains in block levels in West Bengal.



Encourage public-private partnership for easier penetration of all strategies for fortifying
productivity and food security and for enhancing earnings of the marginal farmers.

Fisheries
The main aim of the Government of West Bengal is to ensure productivity of fish even in the
context of climate change. Hence the following strategies have been put forward to ensure the
same.


Real time Monitoring of Fish shoals: Monitoring of Fish Shoals is necessary to assess the
quantum of fish arriving per shoal at different level of river and sea-water and at different
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time period. For this 1 (one) Deep Sea Monitoring –cum Research vessel equipped with
state of the art in technology may be hired from other Govt. Organizations. Further
throughout the stretch of River Ganges from Sagar to Farakka at least 40 Nos. of
Monitoring Cell (21 for Riverine, 6 for estuarine & 7 for Fishing Harbours and 6 for Fish
landing centers along the coastline of West Bengal) equipped with modern facilities
should be constructed. Every unit may be operated by a 5 (five) member team.


Real time Weather Monitoring & Forecasting: It is one of the vital parameters for gaining
maximum /optimal production of fish and fish seed as the climatic parameters
(Temperature, Humidity, Rainfall, Water flow, Sea-surface temperatures and water level)
are directly associated in maintaining fishery resources properly. For this a
meteorological unit at all districts headquarters (Meen Bhavan Complex) and places of
importance from the point of view of inland and marine catch may be installed in 22
points across the State as per guideline of India Meteorological Department (IMD) and /or
CSIR. This will cost around Rs. 506 lakhs. However, in 12th plan, real time data from
Regional Meteorological Centre, Alipore, Govt. of India on yearly contract basis for the
data of stations/districts and places of importance from the point of view of Fish and
Fisheries @ Rs. 1.0 lakh per year per can be accessed. Total cost will be Rs.110 lakh.



Mapping vulnerable fisher folk settlements: Identifying vulnerable fisher folk residing in
and around inland and marine villages is a matter of deep concern. Through the system of
Remote Sensing and Geographical Information Systems they may be located them and
project new outlook for their all round socio-economic development. Location and
mapping of the helpless fisher folk throughout the state may be done at gram panchayat
level. Qualified personnel on contractual basis may be deployed to collect such data from
G.P. Level in conformity with the data of Census Department. Govt. of India and GIS data
attained from zonal officers of Dy. Directors and to synchronize such data in computer.



Forecasting and use of simulation Modeling: The following factors will involve in
generating a model for forecasting on fisheries viz. i) weather forecasting, ii) Testing of
soil and water iii) Training on Fishery and fishing practices at grass-root level. In India,
spatial marine fish catch and effort data are available for the last four decades. However, a
synergy between the climatic and oceanographic data and fisheries data does not exist.
Projections on climate change impact on fish populations are the first step for future
analytical and empirical models, and for planning better management adaptations. Special
thrust needs to be given for data generation. There may be gaps in attaining real time data
on Fish & Fisheries. Disparities observed between the published report and actual
physical observation is a matter of deep atrocity and such disparity occurs in course of
data transition from lab to land and vice-versa. Data management in its proper sense
should be taken into account to overcome the problem. The strategies for bridging the
gaps include i)Adequate training to Fishery Officers’ (from grass root level to District
Level), ii) Engagement of qualified survey personnel (at least Science graduate ) iii)
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Acquaintance of fishery personnel with modern equipments and computer systems iv)
Random field visit and routine supervision by higher officers.


Mangrove Plantation: There is a positive correlation between mangroves extent and total
fisheries yield in the adjacent waters due to abundant supply and regeneration of
nutrients due to the activity of microorganisms and filter feeders (Schelake and Odum
1962). The estuarine water is not only enriched with nutrients but it is perfectly buffered
against abrupt changes in pH. Different types of bacteria in abundance in the soil, water,
litter etc play the important role in nutrient cycle of this ecosystem. Mangroves resist soil
erosion and protect the mainland from devastating storm. There should be a specific
programme for mangrove plantation along the canals, ponds and other water bodies in
the Hoogli Matlah estuarine region for the conservation of bio-diversity.



Promotion of canal fisheries:
Table 6.4: List of Canals in South 24 Parganas
Promotion of Brackish Water
Canal Fishery and Creation of
Sl No
Name of the Block
Total area in
mangrove dyke plantations along
acres.
the tide fed canals to prevent
1
Sagar
59.00
erosion as well as enrichment of
2
Patharpratima
287.87
nutrients of canal water through
leaf fall. Further, Mangroves help
3
Kakdwip
35.83
to protect coast lines from
4
Namkhana
16.39
erosion, storm damage, wave
5
Mathurapur – I
9.40
action.
Protection
and
6
Mathurapur – II
215.46
conservation of the natural
environment and periodical
7
Kultali
112.39
excavation of the canals are being
8
Joynagar – II
214.69
made by the local populace for
9
Canning-I
20.55
their own interest. In Vietnam, a
10
Canning-II
7.00
number of State Forestry-Fishery
Enterprises (SFFEs) integrating
11
Basanti
161.05
shrimp & fish culture and
12
Gosaba
1055.99
mangrove
forestry
were
13
Bhangore-II
15.20
developed
in
coastal
communities of the Mekong Delta
14
Kulpi
30.50
with
an
objective
of
rehabilitation of mangroves and income generation by the process of aquaculture. West
Bengal has an extensive canal network of about 80,000 ha spread over different river
systems with vast unrealized fishery potential out of which 23,430.47 ha is in the coastal
districts covering 24 parganas (N), 24 Parganas (S) & Purba Medinipur (DOF, GoWB,
2003-04).
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Development of Sewage fed fisheries: West Bengal has 0.41 lakh hectare of beels. owned by
the Fisheries Co-operative Societies. Besides, 279 wastewater fed farms covering an area
of approximately 5000 ha supply more than 21,000 MT of fish per year to the city
customers. Protection of water and wetlands resources can be achieved by introducing
fish in these areas to improve water balance, produce more oxygen and absorbing more
carbon dioxide. The floodplain wetlands (beels) are considered as biologically sensitive
habitats as they play a vital role in the recruitment of fish populations in the riverine
ecosystems and provide nursery grounds for commercially important fishes as well as the
endangered native fishes. Most of the large water bodies viz. Beel Baor Bundh etc. have
become silted due to long years of neglect. It has been observed that the ecotonal zones of
the wetlands have become extremely shallow (witnessed only 0.5-1.0 mt depth in
average). This has resulted in overflowing of water from these water bodies causing flood
with consequential loss of fish crop.



Providing Life Saving Equipments: Losing a life of a fisherman in work is a serious concern.
There should be specific plans to provide life saving equipment to the fishers. The
equipments should be easy to wear and remove, maintenance free, hazard less and cost
effective.



Protection and Development of Water Bodies: Protection and development of water bodies
is of utmost importance to combat climate change. Fisheries activities need to be
popularised in both seasonal and perennial water bodies. Initiatives need to be taken to
preserve the small water bodies by promoting endangered species. Protection and
conservation of the natural environment and periodical excavation of the water bodies
will be made by the local populace for their own interest. Small ponds in rural areas
especially in Sunderbans regions will be re-excavated, reclaimed and renovated. About
500 hectors water with a unit cost of Rs. 1 lakh per hector will be brought under this
scheme by the year 2020.



Promotion of Solar Light: Tapping non-conventional energy resources by way of erection
of solar light is very important in respect of adaptive measures for climate change.



Block level laboratory cum training centre for Fishery Extension Officers: The Fisheries
Department, Government of West Bengal took an initiative to expand its extension service
upto grass root level by establishing Block level laboratory cum training center for Fishery
Extension Officers. These establishments are the main hub of the training, demonstration
of new technology, water and soil analysis as well as disaster management. In case of
sudden occurrence of any type of climatic hazards these centres equipped with e-services
can offer all type of assistance immediately.



Research to ensure fish productivity and hence food security:
- Endangered fish species
- Fish virology and effect of pesticides on fishery
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- Survey of Migration route, biomorphological study and stock assessment of Hilsa &
other species
- Increased Productivity & Brood Stock Management in Departmental Farms
- Species specific feed formulation for native threatened/endangered fish species
through gut content analysis of the target species
- Value added fish products
- Impact of climate change on marine and coastal fish production of West Bengal &
options for adaptive measures
- Mass culture of different indigenous algal species on preparation of algal powder for
ready to use fish feed & human supplementary feed
Horticulture
Considering that the temperatures are increasing and rainfall is becoming erratic, along
with the changing pattern of soil nutrient, the productivity of horticultural crops are at
stake. The basic climate and soil nutrient requirements for major horticulture crop are
listed in Table 6.5. Any parameter above and below will jeopardise their productivity.
Hence the follwoing strategies may be adopted to maintain the same level of
productivity as well as enhance the same.
One of the challenges the horticulture production in the near future will be to increase
high quality horticulture in marginal sites where the abiotic environment is the limiting
factor. Supra and sub-optimal temperatures, soil factors and water deficits are the most
likely environmental factors limiting production. A good integrated management
strategy can include:


Protection from heat in all zones below hill and terai zones: In the short run, provide over
head shade to fruit trees and construct greenhouses for vegetables, wherever the
temperatures are exceeding the tolerance level of plants



Research: In the long run, introducing new varieties to ensure livelihood security of the
poor relying on agriculture, focus should be on optimizing productivity with maximum
profits. Research and Development will play a vital role in identification of new cultivars
resilient to higher temperatures, water stress and high concentration of CO 2. Develop fruit
and vegetable varieties that can adapt to excess salinity, can tolerate heat stress and water
stress. Develop vegetable varieties that are fortified with nutrients that are absent inthe
soils they are grown. Develop short rotation varieties of vegetables to adjust to the
increasing winter temperatures

Table 6.5 . Soil and climatic requirements of horticulture crops
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Popularization of indigenous varieties: Mapping of existing traditional varieties practised
by farmers in different regions are to be conducted and characterized having high
resilience to the changing climate need to be identified and promoted.



Crop diversification: Continue and intensify crop diversification programmes to include
more crops which have wider adaptability. Improvement of existing practices of growing
crops which are sensitive to climate resilient crops.



Improve floriculture programmes: Climate change will definitely impact production of
flowers. Promotion of protected cultivation of high value commercial flowers should be
focussed. Provide support for greenhouses.



Production of off-season vegetables: Off-season vegetables have very high scope for
improvement of rural economy at higher altitudes where the temperatures are likely to
remain conducive.
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Integrated Pest Management (IPM): Steps to be taken to replace chemical control of
diseases and pests by bio-pesticides, bio-control agents and other organic methods. These
programmes need to be intensified to expedite the process of organic conversion.



Water management system: Undertake water management programmes to use efficiently
water and provide critical moisture for crop health. Ongoing programmes such as drip
irrigation, construction of rain water harvesting structures, community ponds are to be
strengthened to increase productivity with limited water and simultaneously conserving
rapidly diminishing water resources. Through efficient system of water management, it is
targeted to utilise fallow land after paddy crop for cultivation of vegetables, potato and
other horticultural crops during Rabi season.



Reducing weather related risks: Establish weather stations at high spatial resolution for
weather data collection at village level, analysis by near by agriculture university and
forecasting the same. Sensitise the farming community on weather related risks. This
system should also focus on helping farmers to make critical farming decisions for
efficient crop management practices.



Enhance infrastructure for storage and transport to markets of perishable horticulture
products.



Monitoring impacts of climate change: Information system within the department needs
to be strengthened with focus on collection of baseline data and a system to measure
changes periodically with climate change impacts

Animal Resources


Encourage breeding of small ruminants for livelihood security: The State is naturally
gifted with a good stock of Black Bengal Goat, Garole Sheep and Ghungru Pig. The
presence of high fecundity factor makes the breeds like Bengal Goat, Garole Sheep and
Ghungru Pig for evolution in any adverse environment. Genetic up-gradation programme
of Garole Sheep, Bengal Goat and Ghungru Pig involving SHGs in the State of West Bengal
has to be given utmost importance.



Therefore as a strategy for adaptation for small and marginal farmers who can afford the
small ruminants , encouragement may be given for Goat Farming (Bengal Goat), Sheep
Farming (Garole Sheep), Pig Farming (Ghungru Pig/ Improved breed), Broiler Farming,
develop Meat processing plants, and undertake Male exchange programme of Black
Bengal goat to arrest inbreeding depression



Strengthen disease investigation system: Research studies to be conducted to study the
causes of diseases related to climate and the nature of emerging diseases due to
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emergence of new pests and diseases and develop control measures by involving livestock
research institutions.


Preventive health measures: To control and contain the existing epidemic diseases, the
government and its concerned departments need to prepare long term strategies where
by 100 percent population of the livestock get regularly vaccinated. Beside this, animal
health camps need to be set up in various occasions to make people aware of adopting
different control measures.



Improved cattle sheds for alleviating heat stress in livestock: The cattle sheds may be
augmented with Water sprinklers or directly bathing the animals to enable them to have
evaporative cooling, allow them to wallow in the ponds and other water bodies, increase
the air circulation in sheds so that cool air is retained, undertake evaporative cooling;



Feed and fodder development:. To combat fodder shortage, fodder development needs to
have an additional impetus from the government by promoting mixed crop system,
growing fodder on waste land, agro forestry etc. These may be further enhanced. It may
also think of supporting farmer centered fodder banks. Undertake mineral mapping in
different regions to assess mineral status and accordingly supply specific mineral mixture
to farmers for growing fodder.



Dairy Development: For enhancing the milk productivity even with increase in
temperatures, extensive Artificial Insemination of the indigenous stock of the State has to
be undertaken. .



Risk Management: Coverage of agriculture insurance may be extended to animal
husbandry as well, especially for small and marginal farmers. Feasibility of the same
needs to be studied before it can be launched. Other forms of risk management for
farmers can be explored.



Capacity building of farmers for effective adaptation to climate change: Adaptation
practices vis a vis right shelter for animals to protect them for heat stress, right grazing
practices that would enable the animals to be protected from heat, the practices for
identifying disease and mitigating them, creating feed mixes with proper nutrients for
enhancing mild productivity, etc.
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Strategies, Actions, Time lines and Budgets
Table 6.6: Strategies, Actions, Time lines and Budgets- Agriculture Crops
Strategy

Actions

12th plan

13th plan

1.
Appropriat
e Crop
Diversifica
tion in the
various
agroclimatic
zones

i. Enhance ISOPOM

i. ISOPOM: Rs.70.5 Cr

i. ISOPOM: Rs 35.00 Cr

ii. Undertake research on
identifying the
biodiversity of the 6 agroclimatic zones

ii. Research: Rs.2.5 Cr

ii. Research: Rs. 3.0 Cr

iii. Extend new crop
diversification based on
biodiversity of the region to
50% of the districts in the 6
agro-climatic regions
Rs.35.0 Cr

iii New Crop diversification
to rest 50% of the districts
in the 6 agroclimatic zones
Rs. 35.0 Cr

iv. Access to equipments:
One each for 50% of the 341
iv. Access to equipment
blocks in WB @ Rs1.10 Cr
for market ready products each
(dal tharshers and oil
total cost: 187.00 Cr
mills)
v. Outreach for farmers
through PPP Rs.6.0 Cr for 6
v. Outreach to farmers
zones
through ATMA and PPP
(capacity building of
Total: Rs. 301.00 Cr
farmers, providing
appropriate inputs to the
farmers in terms of
purchase and production
of seeds, transfer of
technology, chemicals,
equipments, resource
conservation
technologies, farm
implements,
micronutrients)

iv. Access to equipments to
rest of the 50% of the
blocks
Rs. 200 Cr

i. Enhanced R&D for
developing cultivars that
are saline + flood tolerant

i. Rs. 7.50 Cr

2.
Introducti
on of new

iii. Exploit the biodiversity
of the region for crop
diversification

i. Rs. 5.00 Cr

v. Outreach to farmers
through PPP: Rs. 8.0 Cr for
6 zones

Total: Rs. 281.00 Cr

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 90

Strategy

Actions

12th plan

13th plan

cultivars of
various
crops
including
that of rice,
and wheat

for coastal zones
ii Enhanced R&D for
cultivars that can endure
water stress
iii Enhanced R&D for
developing cultivars that
can endure higher
temperatures
iv. Enhanced R&D for
developing flood resistant
varieties
v. Introduction of
cultivars that are saline
tolerant and flood
resistant on pilot basis in
coastal zone on a pilot
basis
vi. Introduction of
cultivars that can endure
water stress in red and
laterite zones on pilot
basis
vii. Introduction of flood
resistant varieties in the
old alluvial and new
alluvial zones
viii. Introduce cultivars
that can endure higher
temperatures in new and
old alluvial zones
ix. Introduce short
duration wheat varieties
in large scale in the old
alluvial, hill zone and terai
zone
x. PPP component of out
reach
i. Research on
identification of
indigenous cultivars of
each region that are heat

ii. Rs. 2.5 Cr

ii. Rs. 3.0 Cr

iii. Rs 2.5 Cr

iii. Rs 3.0Cr

iv. Rs. 2.5 Cr

iv. Rs. 3.0 Cr

v. Rs. 10.0 Cr. (in 50% of the
area)

v. Rs. 11.0 Cr. (in 50% of
the area)

vi. Rs. 10.0 Cr (in 50% of the
area)

vi. Rs. 11.0 Cr (in 50% of
the area)

vii. Rs. 20.0 Cr (in 50% of the
area)

vii. Rs. 22.0 Cr (in 50% of
the area)

viii. Rs. 20.00 Cr (in 50% of
the area)

viii. Rs. 22.00 Cr (in 50% of
the area)

ix. Rs. 30.0 Cr (in 50% of the
area)

ix. Rs. 33.0 Cr (in 50% of
the area)

x. 6.00 Cr

x. 8.00 Cr

Total: 98.5 Cr

Total : 113.5 Cr

i. Rs. 10 Cr (around Rs. 3 Cr
each for identification of
cereals, pulses and oil seeds)

i. Rs 11.0 Cr

3.
Encouragi
ng
indigenous
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Strategy

Actions

cultivars

tolerant as well as can
tolerate water stress
using less nutrients but
producing nutritive grains
including cereals, pulses
and oil seeds
ii. Popularising hardy
cereals, pulses and oil
seeds in Red and Laterite
zones as well as in old and
new alluvial zones, where
over extraction of ground
water taking place due to
excess water demand as
compared to water
availability
i. Introduce "No tillage" in
all agro-climatic zones,
especially in Hill and terai
zones where soil erosion
is high
ii. Introduce large scale
water harvesting through
ground water recharge
using runoff from hillocks
in red and Laterite zone
iii. Introduction of drip
irrigation in Red and
Laterite zone

4. Upscale
Resource
Conservati
on
Technologi
es (RCTs)

iv.
Promote
water
conservation
for rice
production
through
introduction aerobic rice,
direct seeded rice, and
SRI
technologies
appropriate for each zone

12th plan

13th plan

ii. in 50% of the blocks (Rs.
30 Cr @ Rs. 10 Cr for each
region mentioned)

ii. Rs. 33.0 Cr (taking nto
account price escalation by
10%)

Total: Rs.40.0 Cr

Total Rs. 44.0 Cr

i. No tillage: Rs. 4.00 Cr @ Rs.
50 lakhs for each zone and
Rs. 1.00 Cr each for hill and
Terai zones

i. No tillage: Rs. 4.00 Cr (@
Rs. 50 lakhs for each zone
and Rs. 1.00 Cr each for hill
and Terai zones)

ii. @ Rs. 1.00 Cr for each of
the 69 blocks in Red and
laterite zone. Total cost: 69
Cr

ii. No cost

iii. Assess the economic
dimension of Drip irrigation
in red and laterite zone for
cereals, pulses and oil seeds
(Rs.75 Lakh @ Rs. 25 lakh for
each type)
iva. Upscaling SRI technology
Rs. 18000 per ha (source:
http://www.hindu.com/seta/
2005/04/28
/stories/2005042801071900.
htm) for 58.0 lakh ha on an
average rice growing area in

iii. Introduction of drip
iirigation @ Rs.18000 per
ha in 1271.745 ha net sown
area. Total cost: Rs 2.29 Cr

iva. Upscaling SRI
technology Rs. 18000 per
ha (source:
http://www.hindu.com/seta
/2005/04/28
/stories/200504280107190
0.htm) for 58.0 lakh ha on
an average rice growing
area in the state. So total
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Strategy

Actions

12th plan

13th plan

the state. So total cost for
covering 10% area: Rs
1044.00 Cr

cost for covering 10% area:
Rs 1044.00 Cr

ivb. Upscaling direct
ivb. Upscaling direct seeding seeding for rice Rs. 10,000
for rice (Rs. 10,000 per ha for per ha for 20% of 58.0 lakh
20% of 58.0 lakh ha under
ha under rice. Cost Rs.
rice. Cost Rs. 116.00 Cr
116.00 Cr

v.
Introduce
farm
mechanisation
for
planting
technologies
such as bed planting for
rice and wheat and drum
seeding for direct seeding
in alluvial zones

5. Effective
soil
nutrient
manageme
nt

ivc. Upscaling aerobic rice in
20% of the rice area @ Rs.
10,000lakh per ha. Total
cost: Rs 116.00 Cr

ivc. Upscaling aerobic rice
in 20% of the rice area @
Rs. 10,000lakh per ha. Total
cost: Rs 116.00 Cr

v. Bed planting+direct
seeding for wheat @
Rs.10,000 for 50% of wheat
area of 3.15 lakh ha in WB.
Total Cost Rs.157.00 Cr

v. Bed planting+direct
seeding for wheat @
Rs.10,000 for 50% of wheat
area of 3.15 lakh ha in WB.
Total Cost Rs.157.00 Cr

vi. Brown manuring: Broad
vi.
Introduce
brown casting of 20/ kg of sesbania
manuring
per ha of rice @ Rs.165/kg
(current prices) in 10% of
rice area. Cost: Rs.191.40Cr
vii. Introduce sequential
cropping of different vii. generating awareness on
crops, that can also sequential cropping
augment nutrient into the Rs 6.00 Cr for 6 zones
soil for the next crop
Total Cost: 1519.80 Cr
i. Regular testing of soil
i. Soil testing @ Rs.60 per ha
and issuance of annual
(based on talks with expert)
soil health cards to be
for 50% of cropped area in
made mandatory that
97.52 lakh ha of gross
identify the nutrient
cropped area. Total Cost Rs.
deficiencies of the soils
29.56 Cr
for all agro-climatic zones
iia. Identification of soil
amendments required by
ii. Government to provide zone through research (Rs.

vi. broad casting of 22 kg of
sesbania per ha of rice @
Rs.165/kg (current prices)
in 10% of rice area. Cost:
Rs.210.54 Cr
vii. Generating awareness
on sequential cropping
Rs 8 Cr for 6 zones
Total Cost: 1541.84 Cr
i. Soil testing @ Rs.70 per
ha (based on talks with
expert) for 50% of cropped
area in 97.52 lakh ha of
gross cropped area. Total
Cost Rs. 34.13 Cr
iia. Not required
iib. Soil Amendment to

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 93

Strategy

6. Promote
organic
ways for
combating
weeds,
insect,
pests and
diseases
and
nutrient
manageme
nt

Actions

12th plan

13th plan

support for amendment
to the soil such as
conventional fertiliser,
other nutrients as per
deficiencies of the soil
including micro nutrients

25 lakh for 1 zone). Total
Cost Rs. 2.50 Cr

continue to be provided in
all districts @ Rs 2.20 Cr
each 19 district . Total Cost
Rs 41.00 Cr

iii. Provide advisory on
green manuring such as
enrichment of the soil
organically by growing a
variety of crops on the
land and then plough the
green matter back into
the soil
i. Undertake research for
integrated pest
management using
organic additives

iib. Soil Amendment to be
provided in all districts @ Rs
2.00 Cr each 19 district .
Total Cost Rs 38.00 Cr

Total cost: 75.93 Cr

iii. Developing material for
outreach and Outreach
through PPP. Cost Rs. 10 Cr
for all zones
Total cost: 80.00 Cr

i. Rs. 25 lakhs each for
exploring organic
-pest repellants
-pesticides
-insecticides,
-plant diseases (for diseases
such as fungal, bacterial,
blast, leaf blights, leaf spots,
mildew etc.)
-use of micro-organism
enriched mixtures
-advantages of
intercropping/mixed
cropping
-advantages for using
parasites

i. Continue research in
these areas
Rs. 2.00 Cr
ii. Introduction on pilot
basis each of these pest and
disease control options
developed during 12th plan
in 6 zones
Rs. 6.00 Cr (@ Rs.1.00 Cr
for each pilot)

Total Cost: Rs 8.00 Cr
7. Create
seed banks

i. Currently seed banks in
North and South Bengal
are in operation.
However, due to dry
climate of the red and
Laterite zone, it is one of

Total Cost: 1.75 Cr
ia. Establishment of seed
bank in Red and Laterite
zone as per the Central
scheme on "Development
and strengthening of
infrastructure facilities for

ia. mantenance grant: Rs 50
lakh per year = Rs. 2.5 Cr
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Strategy

Actions

12th plan

the best areas to develop
a seed bank for storage.

production and distribution
of quality seeds"
Total cost of establishing a
seed bank in red and laterite
zone: Rs. 5.00 Cr (adhoc
only, tentatively based on
guidelines for the above
mentioned scheme )

ii. Explore the concept of
developing village level
seed banks

iia. Training of farmers on
varietal selection, storage of
quality seeds through PPP,
packaging, distribution &
marketing. @
Rs. 15000
per village, in 50% of the
villages in West Bengal. Total
number of villages 37190. Of
this the government may
bear 70% of the cost and the
rest from private
partnerships.
Cost in 12th plan: Rs. 19.52
Cr
iib. Establishment of self help
groups to develop seed
banks at village level
(procurement of seed from
farmers, sorting and seed
treatment, storage in bins,
packaging and selling) seeds
each of different varieties.
Initial funding @ Rs. 5,000
per village to 50% of the
villages (based on estimates
averaged from ICRISAT and
ADB funded project in few
villages in India)
Total cost: 13.15 Cr
Total Cost: Rs 37.50 Cr

13th plan

iia. Training to 50% of the
villages
Rs. 21.00 Cr

iib Funding for 50% of the
villages @Rs.5,000 per
village for village seed bank
Cost: Rs 14.32

Total cost: 37.82 Cr
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Strategy

Actions

12th plan

13th plan

8. Enhance
livelihoods
of small
and
marginal
farmers by
introducin
g the
concept of
integrated
Farming
System by
pooling in
their fields
for
practicing
each
element of
the
Integrated
Farming
System

i. Identify the small and
marginal farmers who
will be willing to
undertake the same in a
cluster mode
ii. Provide compensation
to farmers till the IFS is
remunerating
iii. Support to be provided
to farmers through public
private partnership for a
Jute-rice-wheat-fishlivestock system

Cost of Jute production per
bigha: Rs.1780
Cost of rice production:
Rs.4300
Cost of mustard production
Rs.1020
Cost of 3 cows: Rs.15000
Gobar gas plant: Rs 3700
Manure: Rs.4000 (@ 5
tons/animal)
Cost of ducks: Rs.1000
Cost of digging pond (0.25
bigha) Rs. 2000
Total unit cost: Rs.32,800/-.
(cost taken from actual cost
of a farmer in West Bengal ref: Farming System
Approach to Improve IUE,
Employment and Income in
Eastern India, by B.C.
BISWAS, published in
Fertiliser Marketing News,
Vol. 41 (5), pp. 6-12, amy
2010).

Upscale to 10% of small
and marginal farmers in
West Bengal. Total land
holding of marginal
farmers is 2758843 ha.

Total cost for 6 pilot
projects: Rs.1.9 lakhs
Cost of establishment: Rs. 10
Cr

9. Real
time crop
monitoring
and
weather
forecasting

Satellite (Terra)
constantly broadcast data
Anyone with the right
equipment and software
can download
Free of charge
Can store data for later
download
Develop contingency plan

10. Setting
up
agriculture
BPOs in

This centre will be
Capital expenditure of
created through public
equipment for 100 agents
private partnership. It will (Rs. 75.42 lakh)+ IT/internet
provide information to
expenses (Rs. 199.00 Lakh)+

Cost: Rs. 904.00 Cr

Maintenance and running:
Rs 5 Cr

Running cost to be borne
by private partner
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Strategy

Actions

12th plan

each of the
districts in
West
Bengal

farmers through mobile
telephony on
ii. Climate of each day in
terms of min/max temp,
frost and dew conditions,
sunshine availability,
humidity, rainfall
iii. 7 day climate forecast
iv. Advisory on onset of
monsoon
v. Early warning about
extreme events such as
cyclones can be provided
direstly without calling up
the BPO as messages to its
clients
vi. Advisory on cropping,
water management, and
nutrient management
practices in the ensuing
season
vii. Information on
availability of cultivars
and seeds
viii. Information on
markets and prices
ix. Information of
vendors/ village banks
on availability of seeds
and grains
x. Information on farm
mechanisation tools
availability etc
xi. any other
The scientific
backstopping will be
provided by the
agriculture universities
and research stations and
research institutes.
The climate information

training and operating
expenses (1,06 Cr) + cost of
running (by private party
including rent of premises)
Total Cost of setting up one
BPO: Rs.2.20 Cr (cost of
running not included.
Therefore total Cost for
setting up 19 BPOs in the
state will be Rs. 41.8 Cr
(Cost based on Proposal for
Setting up a BPO unit In
Tribal Taluka of Chhota
Udepur of District Vadodara
For
Doubling of the Income of the
people of the Area In 11th
Five year plan
Submitted to:Government of
Gujarat,
Social Justice &
Empowerment Department
(Tribal Development
Department) Gandhinagar.
December 2006. Submitted
by:
Shroffs Foundation Trust
At & Post: Kalali, Tal. & Dist.
Vadodara
Ph. 0265 - 2680061, 2680702
Fax-0265 - 2680370)

13th plan
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Strategy

11. Extend
crop
insurance
to all small
and
marginal
farmers

Total

Actions
will be provided by the
agrometeorological
services of the IMD,
NCMRWF, SAC
Information on early
warning on cyclones by
ISRO
i. Identify holdings not
covered yet (total no. of
marginal land holdings i.e
<10 ha) is 54.62 lakhs
which corresponds to
2758843 ha. As per
economic review 200910, area covered under
insurance was 334.40
thousand ha in rabi 2008,
and 210.53 acres in kharif
ii. Reach out to cover
these holdings through
subsidies in the premium
to be paid
iii. Cover all seasons
comprehensively instead
of rabi and kharif
insurances separately
(summer, monsoon,
autumn and winter)

12th plan

13th plan

Premium being paid per ha
now Rs. is Rs.563.87, of
which 61.5% is paid by the
state which is equal to
Rs.346.99 per ha. SO in order
to cover the total marginal
holdings the government has
to spend Rs. 95 Cr per year.
So for 5 years the Total Cost
may come to Rs.475 Cr.
(However this price is only
based on current rates, and it
may come down as the
volume of coverage increases
from present)

Rs. 500 Cr (tentative cost if
the smae rates and same
subsidies continue)

Rs. 2607.25 Cr

Rs. 3511.05 Cr
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Table 6.7: Strategies, Actions, Time lines and Budgets - Fisheries
Strategy

Actions

12th plan

13th plan

1. Real time
Monitoring of
Fish shoals

Deep sea cum
research vessel

i. Hiring of Monitoring –cum
Research vessel including
equipments @Rs.3 crores per
year for 5 years (Rs. 8.00 Cr)
ii. Construction & Maintenance
of 40 units of Monitoring Cell
@Rs. 20 lakh (Rs.15.00 Cr)
iii. Manpower deployment –
Remuneration and etc. for 5
years (Rs.1.35 Cr)
iv. Contingent &unforeseen
expenditure for 5 years (
Rs.0.65 Cr)

i. Zero cost of constructing
monitoring cell,
ii. Reduction in hiring
charges of Vessel @ Rs.2
crore (Approx) per year for
next 5 years
( Rs.10.00 Cr)
iii.
increase
in
remuneration @ 25% per
year to manpower already
deployed (Rs.4.12 Cr)
iv. increase in Contingent &
unforeseen expenditure for
5 years (Rs. 0.88 Cr)

Total: Rs 25.00 Cr
Total Cost: Rs. 15.00 Cr
2. Real time
Weather
Monitoring &
Forecasting

3. Mapping

Data procurement
and analysis
The cost of data
procurement is only
considered here as
the other component
will be done in house
with existing
manpower in the
department

Sharing of data with IMD: @ Rs.
5.0 lakh per year per station for
22 stations.

Through remote

i. Manpower deployment on

Cost: Rs. 1.10 Cr

i. Purchase & installation of
Weather Equipments at 22
stations @Rs. 3.0 lakh
(Rs.0.66 Cr)
ii. Annual maintenance
charges @ 10% of
installation charges for 22
stations for 5 years (Rs.
0.28 Cr)
iii. Manpower deployment
on contractual basis @ Rs.
1000/- per day for 2 no. of
person for 5 years for 22
stations (Rs. 3.96 Cr)
iv. Contingent &unforeseen
expenditure for 5 years @
5% of installation charges
for 22 stations for 5 years
(Rs. 0.16 Cr)
Total: Rs. 506.00 Cr
i. Manpower deployment
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vulnerable
fisher folk
settlements

sensing and GIS at
gram Panchayat level

contractual basis @Rs.200/- per
day per person for 5 years for
18 districts (Rs. 0.65 Cr)
ii. Purchase & installation of
Computer with Internet facility
for 18 districts @Rs.1.0 lakh per
District (Rs.0.18 Cr)
iii. Purchase of one GIS
software @Rs. 20 lakh (Rs.0.20
CR)
iv. Contingency for 5 years for
18 stations (0.17 Cr)

on contractual basis
@Rs.200/- per day per
person for 5 years for 18
districts (Rs. 0.65 Cr)
iii. Purchase of 4 GIS
software @Rs. 20 lakh
(Rs.0.80 CR)
iv. Contingency for 5 years
for 18 stations (0.17 Cr)

Total Cost: Rs. 1.20 Cr
4. Forecasting
and use of
simulation
Modeling

5. Mangrove
Plantation

i. weather forecasting
ii. soil testing
iii. Training on
fisheries and fishing
practices to fisheries
deptt. personnel
iv. Data Generation
vi. Bridging data gaps
by for training
fisheries deptt from
grass root level to
District Level, by
Engagement of
qualified survey
personnel (at least
Science graduate ),
facilitating exposure
to modern
equipments and
computer systems
and by undertaking
Random field visit
and routine
supervision by higher
officers
Specific programme
for mangrove
plantation along the

i. Manpower deployment on
contractual basis @ Rs. 1000/per day for 2 persons for 5
years for 18 districts (Rs.0.65
Cr)
ii. Training on fishery and
fishing practices (Rs. 0.70 Cr)
iii. Contingency (Rs. 0.85 Cr)
iv. Data Generation- ocean and
climate (Rs. 1.5 Cr)
v. Bridging data gaps (0.90 Cr)

Total Cost: Rs. 1.62 Cr
In 13 plan period the net
cost may rise by 25 % and
approximate cost in today’s
price for the next five years
may be Rs. 2.75 Crores+
Data generation (Rs 1.5
Cr)+ bridging data gap (Rs
1.35 Cr)

Total Cost: Rs. 4.6 Cr

Total Cost: Rs. 5.6 Cr

Plantation of Mangrove, seed at
the cost of Rs. 1/-, 80,000 plants
per year for 5 years (Rs.0.04 Cr)

Plantation of Mangrove,
seed at the cost of Rs. 1/-,
80,000 plants per year for 5
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6. Promotion of
canal fisheries

canals, ponds and
other water bodies in
the Hoogli Matlah
estuarine region for
the conservation of
the ecosystem biodiversity, enriching
its nutrient quality
and quantity,
provsing protection
from storms and
preventing soil
erosion
i. Ecotourism coupled
with canal fishery
based on natural
biophysical attributes
& conservation of
natural
resources
will be initiated in
large Scale

years (Rs.0.04 Cr)
Management cost & contingent
expenditure @ Rs. 20,000/- per
year for 5 Years (Rs 0.01 Cr)
Total Cost : Rs. 0.05 Cr

Total Cost : Rs. 0.05 Cr

i. @ cost Rs. 86 lakhs per
location for 2 locations (Rs.
1.72 Cr)

ii. Canal fishery for 25 locations
@ Rs. 5 lakhs per unit (Rs. 1.25
ii. Separately Canal Cr).
fishery
will
be
implemented atleast
for 50 locations
Total: Rs 2.97 Cr

7. Development
of sewage fed
fisheries.

8.Protection
and
development of

i.
Excavation/dredging
as well as
management for the
entire waste water
resources for suitable
aquaculture practices
ii. Technlogy
upgradation for
managing sewage
waste water fisheries
Protection of
seasonal and
perennial water

Management cost &
contingent expenditure @
Rs. 20,000/- per year for 5
Years (Rs 0.01 Cr)

i. @ Rs. 1.00 Cr for 3
locations (Rs. 3.00 Cr)

ii. Canal fishery for 25
locations @ Rs. 5 lakhs per
unit (Rs. 1.25 Cr).
Total: Rs. 4.25 Cr

i. Excavation and dreding of
50% of the selected sites (Rs.
5.00 Cr)

i. Excavation and dreding
of 50% of the selected sites
(Rs. 5.00 Cr)

ii. Technology ugradation of
50% of the sites selected (Rs.
2.5 Cr)

ii. Technology ugradation
of 50% of the sites selected
(Rs. 2.5 Cr)

Total CostL Rs. 7.50 Cr

Total CostL Rs. 7.50 Cr

i. Excavation of 75% of the area
of water bodies envisaged to be
excavated @ 1 Lakh per ha

i. Excavation of 25% of the
area of water bodies
envisaged to be excavated
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water bodies

9.Providing life
saving gears
and
equipments

10. Promotion
of solar light

11. Block level
laboratory cum
training centre
for fishery
extension
officers

bodies (ponds and
lakes). About 500 ha
to be brought in
under this scheme
i. Procuring 1070 life
saving gears covering
10,000 fisheries

@ 1.10 Lakh per ha
Total Cost : Rs 3.75 Cr
Rs. 0.83 Cr
i. 100% procurement @ Rs.400
per life saving gear

ii. 50% of the boats installed
ii. Procuring GPS with GPS
Tracking systems for
17000 boats
Total cost: Rs. 0.43 Cr
will be
installed to approx
17,000 nos of boats
with an unit cost of
Rs. 30,000/- by the
year 2020
i. About 5000
nos of solar lights to
be installed in cooperative societies
and other fisheries
projects and
ii. another
10,000 nos of solar
lights to be installed
for model
fishermen’s villages
with a
The laboratory cum
extension centres
will:
i. act as the single
window service
provider for all
aquaculture and
allied fields.
ii. Undertake
disaster monitoring
and provide alerts

i. 75% of 5000 cooperatives and fishery projects
covered with a unit cost of Rs
0.5 lakh per unit (Rs 18.75 Cr)

Replacement of 50% gears
which may become
damaged procurement @
Rs.500 per equipment
Total cost: Rs. 0.27 Cr

i. 25% of
5000
coope-ratives and fishery
projects covered with a
unit cost of Rs 0.5 lakh per
unit (Rs 6.25 Cr)

ii. 50% of 10,000
villages covered @ Rs 0.5 lakh
ii. 50% of 10,000
per village (Rs. 25.0 Cr)
villages covered @ Rs 0.5
lakh per village (Rs. 25.0
Total cost: Rs 44.25 Cr
Cr)
Total cost: Rs 31.25 Cr
Set up laboratory cum extension
centres for 50% of the
remaining 166 centres
envisioned to be set up @ unit
cost of Rs 3.6 Lkh per unit

. Set up laboratory cum
extension centres for 50%
of the remaining 166
centres envisioned to be set
up @ unit cost of Rs 4.0
Lakh per unit

Total Cost: Rs. 2.98 Cr
Total cost: Rs 3.32 Cr
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12. Research

Envisioned to set up
341 such centres of
which 75 have been
have already been
established and 100
more units have been
sanctioned in 11th
plan through RKVY
i. Research on
breeding endangered
species
ii. Research on fish
virology and effects
of pesticides and
other pollutants
iii. Survey of
Migration route,
biomorphological
study and stock
assessment of Hilsa
& other species
iv Research on
Increasing
Productivity & Brood
Stock Management in
Departmental Farms
v. Research on
developing species
specific feed
formulation for
native
threatened/endanger
ed fish species
through gut content
analysis of the target
species
vi. Research on value
added fish products
vii. Studies to asses
the impact of climate
change on marine
and coastal fish
production in West

i. Rs 0.25 Cr

i. Rs 0.25 Cr

ii. 0.20 Cr

ii. 0.20 Cr

iii. 0.20 Cr

iii. 0.20 Cr

iv. Rs 0.25 Cr

iv. Rs 0.25 Cr

v. Rs 0.15 Cr

v. Rs 0.15 Cr

vi. Rs 0.25 Cr

vi. Rs 0.25 Cr

vii. Rs 0.25 Cr

vii. Rs 0.25 Cr

viii. 0.15 Cr

viii. 0.15 Cr

Total: Rs 1.70 Cr

Total : Rs 1.70 Cr

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 103

Bengal & options for
adaptive measures
vii. Mass culture of
different indigenous
algal species on
preparation of algal
powder for ready to
use fish feed &
human
supplementary feed
Table 6.8: Strategies, Actions, Timelines, and Budgets - Horticulture
Strategy
Actions
12th plan
13th plan
Protection from
heat in all zones
below hill and
terai zones

In the short run, provide
over head shade to fruit
trees and construct
greenhouses for
vegetables, wherever the
temperatures are
exceeding the tolerance
level of plants
Undertake
i. Develop fruit and
Research to help vegetable varieties that
horticulture
can adapt to excess
produce adapt to salinity, can tolerate heat
cliamte change
stress, and water stress.
ii. Develop vegetable
varieties that are fortified
with nutrients that are
absent in the soils they
are grown.

Popularization
indigenous
varieties:

iii. Develop short rotation
varieties of vegetables to
adjust to the increasing
winter temperatures
of i. Undertake mapping of
existing traditional
varieties fruits,
vegetables, nuts,
medicinal and aromatic
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plants grown in different
regions having high
resilience to the changing
climate
ii. Popularise these
varieties through
extension services using
the PPP mode

Crop
diversification

Improve
floriculture
programmes

Production of offseason vegetables:

Integrated Pest
Management
(IPM)

Create seed banks of
these varieties
Continue and intensify
crop diversification
programmes to include
more crops which have
wider adaptability.
Climate change will
definitely impact
production of flowers.
Promotion of protected
cultivation of high value
commercial flowers
should be focussed .
Provide support for
greenhouses.
i. Exploit the productivity
potential of higher
altitudes where the the
temperatures are likely to
remain conducive to the
growth of some
vegetables, fruits,
medicinal plants and
flowers
ii. Improve access to
markets in these regions
for improvement of rural
economy
Steps to be taken to
replace chemical control
of diseases and pests by
bio-pesticides, bio-control
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agents and other organic
methods.
Existing programmes
need to be intensified to
expedite the process of
organic conversion and

Water
management
system:

New programmes in new
areas to be launched.
Undertake water
management practices to
use efficiently water and
provide critical moisture
for crop health.
i. Ongoing programmes
such as drip irrigation,
construction of rain water
harvesting structures,
community ponds are to
be strengthened to
increase productivity with
limited water and
simultaneously
conserving rapidly
diminishing water
resources.

ii. Through efficient
system of water
management, it is
targeted to utilise fallow
land after paddy crop for
cultivation of vegetables,
potato and other
horticultural crops during
Rabi season
Reducing weather i. Establish weather
related risks:
stations at high resolution
spatial scales for weather
data collection at village
level and
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ii. Sensitise the farming
community on weather
related risks.
iii. Advisory to farmers to
make critical farming
decisions for efficient
crop management
practices.
Enhance
Enhance infrastructure
infrastructure for
for storage and transport
ensuring livelihoods to markets of perishable
horticulture products.
Monitoring
Information system
impacts of climate within the department
change:
needs to be strengthened
with focus on collection of
baseline data and a
system to measure
changes periodically with
climate change impacts
Table 6.9: Strategies, Actions, Time lines and Budgets - Livestock and livestock products
Strategy

Actions

1. Encourage
breeding of small
ruminants for
livelihood
security.

i. Assistance to small and
marginal farmers to buy
Bengal Goat , Garole Sheep,
Ghungru Pig/ Improved breed
and Broiler chicken
ii. Assist in establishing a small
farm within 1ha (very small
farmers)
iii. Undertake Male exchange
programme of Black Bengal
goat to arrest inbreeding
depression
iv. Undertake research to
genetically upgrade Bengal
goat, sheep, ghugroo, and pigs

2. Strengthen
disease

i. Develop disease forecasting
systems

12th plan

13th plan
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investigation
system

ii. Establish disease
surveillance system
iii. Undertake research studies
on
a. the causes of diseases
related to climate and
b. the nature of emerging
diseases due to emergence of
new pests and vectors and
c. developing control
measures by involving
livestock research institutions.
3. Preventive
i. Prepare long term strategies
health measures
where by 100% population of
the livestock get regularly
vaccinated (large and small
ruminants)
ii. Set up Animal health camps
to make people aware of
adopting different control
measures.
4. Improved cattle i. Support farmers to augment
sheds for
their cattle sheds vis a vis
alleviating heat
Water sprinklers to enable
stress in
them to have evaporative
livestock:
cooling and increase the air
circulation in sheds so that
cool air is retained, undertake
evaporative cooling;
ii. Create special community
ponds to allow them to wallow
in the ponds
5. Feed and fodder To combat fodder shortage
development
fodder development needs to
i. have an additional impetus
from the government by
promoting mixed crop system,
growing fodder on waste land,
agro forestry etc.
ii. Supporting farmer centered
fodder banks.
iii. Undertake mineral
mapping in different regions

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 108

6. Dairy
development

7. Capacity
building of
farmers for
effective
adaptation to
climate change

8. Risk
management

to assess mineral status and
accordingly supply specific
mineral mixture to farmers for
growing fodder.
i. For enhancing the milk
productivity even with
increase in temperatures,
extensive Artificial
Insemination of the
indigenous stock of the State
has to be undertaken
.
Strengthen Extension to
provide advisory on
Adaptation practices vis a vis
i. right shelter for animals to
protect them for heat stress,
ii. right grazing practices that
would enable the animals to
be protected from heat,
iii. the practices for identifying
disease and mitigating them
iii. creating feed mixes with
proper nutrients for
enhancing mild productivity,
etc.
Coverage of agriculture
insurance may be extended to
animal husbandry as well,
especially for small and
marginal farmers.
i. Feasibility of the same needs
to be studied before it can be
launched. Other forms of risk
management for farmers can
be explored.
ii. Extend coverage to at least
5% of the small and marginal
farmers
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7. Biodiversity and Forests
Introduction
Species have evolved over millions of years to adapt to specific climatic conditions as well as
to variations in climate, but the current increase in temperature and differing weather
patterns has occurred over an extremely short period of time which evolutionary processes
are not able to match. Therefore, many species of plants and animals are not able to adapt to
changing temperature and weather. Covering just 2.7% of the Indian landmass West Bengal is
home to 12.27% of Indian biodiversity known till date. All this are at risk due to change in
temperature and precipitation patterns that are occurring at an unprecedented rate.

Status of Biodiversity in West Bengal
The state has more than 7000 species of described flora including bacteria, algae, fungi,
bryophytes, pteridophytes and angiosperms and more than 10000 species of described fauna.
It has a rich resources of traditional knowledge for conservation and information associated
with these bioresources. The state’s rich and living traditions are typically folksy in character
and are closely related to the area’s topographical conditions.
Hundreds of species of Asteraceae, Poaceae, Leguninoceae, Roseceae, Scorphulariaceae,
Rubiaceae, Euphorbiaceae, Cyperaceae and Saxifragaceae represent 10 dominant families of
angiosperms in the area. About 40% of total Himalayan flora is endemic with the majority
occurring in the eastern flank.
Of the gymnosperns, 15 species occur in Eastern Himalayas with at least 5 genera being
confined to the region. Of the ptendophytes (fern and fern allies), 70% of polypodiaceous taxa
of India are concentrated in Eastern Himalaya.
Nearly 50% of more than 2000 moss species are known from the region. Of the liverworts,
more than 320 species are known from the region with a high percentage of endermism. At
least 728 taxa out of 2000 species known from this country occur in the Eastern Himalaya.
The Eastern Himalayan region is also well-known for medicinal and aromatic plants of the
genera Aconitum, Asparagus, Berberis, Loscorea, Ephedra, Gentlna, Hedychurum, Inula,
Prunus, Rheum, Rosa, Saussurea, etc. 82 species of crop plants of Eastern Himalaya is also well
documented. Due to increasing loss of habitat and impact of human activites, a large number
of species are becoming vulnerable or threatened.
The richness of floral diversity could be appreciated from the point that West Bengal
occupying only 2.7% of total area of India possesses more than 12% of floral diversity in
angiosperm (flowering plants) in the area outside Dooars and Darjeeling Himalaya
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West Bengal has diverse forest types as it extends from alpine climate in the Himalayas in its
North to tropical climate in the Southern coastal region.
Some of the prominent wildlife animals that have their habitats in West Bengal include, the
Royal Bengal tire, clouded leopard, Red Panda, Batagur Terrapin, Goliath Heron, Leopard,
Jungle cat, Olive Ridley turtles, marbled cats, Bengal Florian, Fishing cat, Indian elephant, ,
Pygmy hog, esturine crocodile, Gaurs, leopard cats, spotted deer, assamese macque, Great pied
hornbill, Pythons, Black necked crane, Ganges river dolphin, Himalaya Black Beer, Indian
Rhinoceros, Barking deer, Serow and King Cobra.

Forest Cover and Forest Type Distribution
Rapid rise in population in the last one century, and its developmental needs have lead to
the conversion of large tracts of forests to agricultural land and to other land uses. As a result
the forest cover in West Bengal is sparse (14.64% of the total area), which , ideally should
have been around 33% of the geographic area (National Forest Policy, GOI). Inspite of the
socio-economic pressures, about 10 diverse forest types exist in West Bengal. The details of
the forest types and their location in different districts along with area covered is shown in
Table 7.1. Northern tropical dry deciduous forest area dominates, follwed by littoral and
swamp forest in the Indian Sundarban region.
Table 3.7: Areas under forest in different districts of West Bengal
Forest type
Location
Area km2

Principal trees spp.

1B-Northern
tropical wet
evergreen forest

North Bengal Plains
and foothills

167

Shorea, Mesua, Eugenia,
Bischofia Artocarpus
spp., Cinamommoum
spp., Amora spp. etc.

2B-Northern
Subtropical semievergreen forests

North Bengal
foothills

25

Michlia, ailanthus,
Terminalia spp. Phoebe
etc.

3C-North India
moist deciduous
forest

North Bengal
Dooars and Terai

1757

The most important
forest zone of the state
is situated in this submontane tract consists of
Shorea, Mesua,
Terminalia spp. Schima,
chuckrassia, amoora,
cedrela etc.

4B-Littoral and
swamp forest –
mangrove forest of

Ganga,
Brahmaputra,
deltaic region of

4263

Ceriops spp., Excoecaria,
Avicennia, Heritiera sp.,
xylocarpus, carapa spp.
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the

Sundarbans

etc.

4D-Littoral and
swamp forest –
seasonal of the

Malda and Dinajpur
district

Northern tropical
dry deciduous forest

Bankura, Purulia,
Midnapore,
Burdwan and
Birbhum district.

4527

8B-Nothern subtropical wet hill
forests

North Bengal Hill

800

Englehardtia spp.
Schima, Castanopsis sp.,
Betula etc.

11B-North montane
wet temperate
forest

North Bengal hills
1600 -3000 mt.

150

Michelia, Machilus, Alnus,
Exbucklandia, Betula and
Acer sp.,

12C-East Himalayan
moist temperate
forest

North Bengal hills
1500-1800 mt

150

Exbucklandia
,Englehardtia spp.
Schima, Castanopsis,
Betula sp., T.myriocarpa.,
Duabanga spp., Acer, spp.

14C-sub alpine
forest

North Bengal hills
3000-3700 mt

20

Acer, high altitude oaks,
Prunus and several
conifers, eg. Taxus,
Tsuga, Abies, Juniperus,
and high altitude Betula,
Rhododendron spp. and
Arundinaria spp. and
other high altitude
Bamboos.

20

300-1700 mt
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Barringtonia sp.

shorea, Pterocarpus,
Diospyrus spp., Madhuca,
Terminalia, alaca, Tbelirica, T- aurjuna,
Butea spp.
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Currently the forest cover
of the state is around
12,994 km2 which is
14.64% of the states
geographical
area.
Comparison of the current
forest cover (i,e as of OctDec 2006, as published in
State of the Forest Report,
2009 of the FSI), with that
of Nov-Dec 2004 shows a
gain of 24km2 of forest
cover. In terms of forest
canopy density classes, the
state has 2,987 km2 of very
dense forest cover , 4644
km2 is moderately dense
forest, and 5363 km2 is
open forest (See Figure
7.1). The change matrix
indicates that there has
been a decrease of 5km2 in
very dense forests and
2km2
decrease
of
moderately dense forests
and an increase in 31km2
of open forests has
Figure 7.1: Forest Cover Map of West Bengal.
occurred. The increase in
Source: State of the Forest, 2009, Forest survey of India
forest cover has occurred
in the districts of Bankura,
Birbhum,
Bardhaman,
south 24 Pargans's, Jalpiguri, and Medinipur due to protection of Sal coppice and plantation of
acacia, Eucalyptus and Casuarina in the coastal areas.

Current Programmes and Policies to Protect Forest and Biodiversity
and Institutions Involved
The Department of Forest, Government of West Bengal is responsible for overall
management of Forests and wild life in the state. The department promotes activities related
to Eco tourism, soil conservation, supports research and development, It undertakes
afforestation activities (see table 7.2).
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Table 7.2: Scheme wise afforestation activities in 2006-2007

The main thrust in the field of forestry in the State is on the improvement of forest trees and
productivity of forests. Species introduction trial has been considered as another method of
improving the forest quality of the State. In this trial, species exotic to this country are being
introduced and propagated in suitable environment and particularly where indigenous
species fail to thrive. Recently Silvicultural nurseries have been given special attention.
Modernization of nurseries have been done by improved irrigation system using automated
misting apparatus and sprinkler to provide best facilities for clonal as well as seedling
propagation. Large-scale application of bio-fertilizer and compost, which are eco-friendly, is
promoted for raising field plantations. Organic manure is being preferred in place of
inorganic fertilizers and it has proved its efficacy in field trials.
The West Bengal Forest Development Corporation Ltd. operates under the Department,
and is regulator of large scale harvesting of forest produces, creation of new eco-tourism
centres, production and marketing of forest products and such allied activities. The
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administrative set up of West Bengal Forest Development Corporation Limited is headed by
the officers of the Forest Directorate on deputation.
For intensive management of Wildlife of the State, a new post of Principal Chief Conservator
of Forests, Wildlife and Biodiversity has been created along with a separate Wildlife Wing.
He is assisted by one Additional Principal Chief Conservator of Forests. Almost 34% of the
total forest area, consisting of a number of Wildlife Sanctuaries, National Parks, Biosphere
Reserves and Tiger Reserves, is under the Protected Area Network.
The gamut of activities of the Forest department and its subsidiaries include development of
working plans, silviculture operations, protection and monitoring, developing afforestation
plans and nurseries, soil and moisture conservation works. and Joint Forest Management. To
ensure, public participation in management of Forests the WB government has set up Forest
Protection Committees, Eco development Committee's, and Self Help Groups constituting of
communities that are dependent on forest products in Red and laterite zone, hilly areas and in
Saline coastal areas.
Under the "Integrated Forest Protection Scheme" sponsored by Government of India, The WB
government is protecting forests from fires. The works preformed under the scheme is to
sensitize the Forest Protection Committees (FPC) about the ill effects of fire and fighting of fire
along with local staff of the area, creation of water sources such as earthen dams, other soil
moisture conservation structures, wells etc. which would on one hand benefit the FPC and
help to fight fire in the area on the other, creation of new firelines and maintenance of old
ones etc. Besides above, watch towers are constructed at strategic locations and fire watchers
are also engaged during the fire prone season for tracking of fire earlier. See Table 7.2.
Table 7.3: Forest Fires in 2996-2007 in West Bengal
Division

Bankura (North)
BTR (E)
Burdwan
Cooch Behar
Darjeeling
Durgapur S.F.
East Midnapore
Jalpaiguri
Kurseong
Kangsabati – I
Kangsabati – II
Kalimpong (G & S)
Panchet S.C.
Wildlife - I

No. of cases

11
2
1
3
6
6
5
4
26
1
1
5
3
72

Area affected
(ha.)
118.00
3.50
5
50
51.90
32.50
526.65
28.095
43.15
2
10.00
105.75
8.00
625.00
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Estimated
loss (Rs. in
lakhs)
0.30
0.79
4.64
0.40
0.10
0.50
0.05
1.58
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Concerns of Biodiversity and Forests due to Climate Change
Shift in Vegetation Type: A modelling study carried out in 2004 (NATCOM, 2004), using
BIOME vegetation model with inputs from a climate change scenario derived from IPCC IS92a,
indicates that in the West Bengal region, as major increase in precipitation is expected, a shift
in vegetation type towards the wetter, more evergreen type is expected. Since these are rather
slow growing, the replacement will take much longer, and increased mortality in the existing
vegetation may lead to a decrease in the standing stock except in the Western part of the state
near Purulia and Birbhum where the vegetation type may become xeric. Even if there is no
drastic shift in the biome type, changes in the composition of the assemblages are are
certainly very likely. Thus few species may show steep decline in population and perhaps may
become extinct. This in turn will impact other taxa dependent on the different species (i.e
domino effect) because of the interdependent nature of the plant-animal-microbe
communities that are known to exist in the forests ecosystems. This could lead to major
changes in the forest biodiversity.
Net Primary productivity : The net primary productivity of the forests is likely to increase
Impact on wild life: Qualitative conclusions drawn from the likely changes in biome and
vegetation type, is likley to impact wildlife species by impacting their habitats, especially that
of several high altitude mammals including red panda in West Bengal. An increase in
precipitation in the future scenario at the middle and at the end of the century may lead to
severe flooding in the Himalayan region, and may place the wildlife in the protected national
parks at risk. similarly, the Himalayan medicinal plants will be at risk due to increase in
temperature, and therefore need intensive research and development of species that can bear
the heat stress and still retain the characteristics for which they are sought after. Also the rich
flora of the Himalayan region, may be threatened due to increase in temperature. Flowers like
the orchids, are very sensitive to the temperature and moisture content of the atmosphere,
and therefore any change in the same would jeopardise their existence.
Impact on mangroves in Sundarbans: Further due to more discharge of water in the Ganga,
it might effect the Sundarbans Mangroves that are more accustomed to the saline water.
Therefore species, that are tolerant towards sweet water may also have to be planted in the
forest towards the inland side to cope with the rush in sweet water.
Forest fires: The other apparent impacts of climate change may be increase in forest fires, as
the temperatures increase. Managing forest fires will be a challenge in the future.
Increase in land slides in the Hilly region: Climate change, bringing more frequent intense
rainfall may exacerbate the land slides across the mountains of Sikkim.
Changes in timing of seasonal events: Phenology is the study of changes in the timing of
seasonal events. As temperatures increase, spring and summer events are advancing in time.
Evidence includes early leafing, fungal fruiting, bird egg laying, spawning of amphibians,
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arrival of migrants and insect emergence. Autumn events are occurring both earlier and later
in the year, and the trends are less clear.
Impact of increasing concentration of CO2: Increase in CO2 concentration with accompanied
temperature alter the Crop-weed competition depending upon their photosynthetic pathway.
C3 crop growth would be favoured over C4 weeds. increase may alter the competition
depending upon the threshold ambient temperatures. Diseases and insect populations are
strongly dependent upon the temperature and humidity. Any increase in them, depending
upon their base value, can significantly alter their population, which ultimately results in yield
loss. With small changes, the virulence of different pests changes.
Impact on forest soils: The impact of increased temperature and precipitation change on
forests is through their influence on soil processes and properties. Terrestrial ecosystems
appear to be storing increasing amounts of carbon, largely attributed to increasing plant
productivity due to elevated CO2 concentration, increased temperature and soil moisture
changes. The soil carbon pool may be released as a result of warming and lessen due to less
biomass accumulation in the soils. Also change in nitrogen content of the soil is likely.
Impact on livelihoods: The tribal population, especially in the Red and Laterite region,
dependent on forests and its products may be affected due to shift in vegetation type in this
region. some of the forest products that are being extracted for livelihood are wood products
such as timber, bamboo, and fuel which go in the paper mills, match factories, coal mines and
other industries. Non wood products include Honey, wax, sal seeds, leaves, kendu leaves, lac,
sabai grass tassar silk, mohua, mushrooms, citronessa grass which are used as foodproducts.
in industries. for making dyes and varnishes, alcoholic beverages, deed oils, fruits and
vegetables and medicines. Some agricultural crops that are grown around forests are cotton,
til, mustard, and turmeric.
Increase in man and animal conflict: Climate change may adversely alter the production of
biomass and fruits on which the wild animals thrive. As a result, the animals may come in
direct conflict with man outside the forests. In West Bengal, man-animal conflict consists of
direct encounters and human casualties by elephants in the Northern hill region and Royal
Bengal tigers in the Sundarbans region.
Impacts on access to energy: Again the population living in the forest fringes in the Red and
Laterite region and also in the Himalayan region may no longer have access to enough
firewood for their cooking and heating purpose.
Sequestration potential of forests: If climate change brings in slow growing broad leaved
vegetation, then sequestration potential of CO2 of the forests likely to increase, provided the
forest area also substantially increases as envisaged in the national forest policy.

Strategies and Actions to address climate change Concerns
The Government of India has recently launched the Greening India Mission aimed at
mitigation and adaptation. The mission is meant to enhance ecosystem services such as
carbon sequestration and storage, biodiversity conservation and provision of biomass and
NFTPs. The mission aims at responding to climate change by a combination of adaptation and
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mitigation measures with the aim towards enhancing carbon sinks in sustainably managed
forests and other ecosystems; adaptation of vulnerable species/ecosystems to the changing
climate and adaptation of forest dependent communities.
Planning commission, recently has put forward its perspective in management of
environment and ecology, and which includes adaptation to climate change impacts and
mitigation of climate change. As regards, forestry, it maintains that the livelihood rights of
forest-based communities need to be respected in conservation efforts, even as new livelihood
and revenue options are explored. some of the key issues that it is looking into are the
current schemes of compensation. It envisages Payments for Environmental Services (PES)
that need to be introduced in various schemes, where by locals will be compensated for
conservation and management of resources. It is also looking towards integration of
proposals to prevent poaching of flagship species like tiger, rhino, elephants, etc. Also it aims
to to check fragmentation and degradation of wildlife habitats and corridors, reduction in
human–wildlife conflict; control illegal trade in wildlife products; Creation of inviolate areas
for tiger and other flagship species, and; Voluntary relocation of people from core areas. In
PES schemes, locals be paid to conserve and manage resources.
Based on the concerns in West Bengal about, a set of 9 strategies have been devised which are
also in line with the Green India Mission and the perspectives of the planning commission in
managing the environment and ecology. The strategies thus proposed are:
1. Spring recharge and enhancing ground water recharge in forest areas: The aim of this
strategy is to make the Northern hill region and the Red and laterite region water secure
areas in the state. This can be done through climate proofing of the existing programmes of
IWMP, CAT and MGNREGA through appropriate management of water sheds. For climate
proofing these programmes the steps that can be undertaken are::
2. Enhancing quality of moderately dense forest, open forests, and degraded forests: The
aim of this strategy is to improve the health of these type of forests, improve the ecosystem
services and enhance the Carbon sequestration potential.
Actions for enhancing quality of forests would include- regulation and monitoring of invasive
species and identification of non-native species that can survive climate change and be
beneficial to the ecosystem, management of insects and other pathogens, Adoption of short
rotation species, preventing forest fragmentation by conserving contiguous forest patches,
Eco restoration of degraded open forests, and restoration of grass land.
Sustainable management of these forests would lead to increase in soil moisture content of
the forests, increase in biomass density, along with increase in the flow of forest goods like
NTFPs, fuel wood, hydrological services, improvement in biodiversity and enhancement in C
sequestration.
Additionally trees in notified forest patches which are threatened by expanding
urban/industrial development, Open spaces/green spaces like parks/wood lots set up on
municipal land, Diffused planting such as on avenues and in households and Institutional
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lands, especially lands belonging to or allotted to business/industrial houses and educational
institutions can be explored for enhancing C sequestration, as well as for improving the
quality of soil, water and air of the immediate environment.
Schemes can be developed in the future, in which states having proven C sequestration
potential in their forests, can sell the surplus to other states and earn C Credits.
3. Linking Protected areas: Aim of this strategy is secure corridors to facilitate species
migration of both flora and fauna and adapt to climate change, especially for species with
limited dispersal ability.
It can be done through connecting fragmented forests with ‘Canopy Corridors’ and ‘Flyways’
to assist species migration. Corridors will be prioritized and maintained by local stakeholders.
As for people living in these corridor areas, rapid agency responses to crop-raiding, mananimal conflict, crop-insurance and hassle-free compensation would be some of the key
interventions.
Special studies need to be launched to understand the feasibility of establishing such
corridors and their effectiveness vis a vis natural dispersion and assisted migration in the
context of climate change.
4. Mitigating impacts of land slides, storm surges and fast river run off- In northern hilly
regions of West Bengal and the saline coastal areas, disasters in the form of land slides due to
heavy rains and coastal erosion due to sea level rise and storm surges from cyclones are
expected to rise in their intensity. Therefore affrorestation activities on slopes to strengthen
the soil top and also planting of mangroves in degraded areas in the coast is necessary.
Furthre, the hydropower dams planned along the Teesta in the northern hills are also at risk
of receiving debris from Teesta run off as the temperatures increase and the discharge
increases abruptly due to glacier melting and GLOFs.
5. Enhanced fire prevention and fire management: The strategy for fire managemnet can
be two pronged, namely (i) early detection and management extended to higher altitudes,
including community participation in management of fireand (ii) planting species in forests,
immediately after the area is burnt with trees generated in the nurseries. Therefore nurseries
have to be set up of Sal, Oak, and Conifer with adequate saplings available for future
requirements. (iii) also considering that climate change is occurring, research needs to be
carried out to identify forest tree species that would adapt itself at different altitudes.
6. Preventing man animal conflict: The aim of this strategy is to have sustainable forests
that help wild life to thrive within the limits of the forests. Short term strategies could include
Community initiatives, and identification Identification of conflict areas and periods,
Extensive patrolling, Co-ordination with local community and administration etc can be taken
up by the DEFWM. Medium term initiative could include capcity building. strengthening
communication etc, senstization of policy makers etc. Long term strategies could be
Population estimation of key species, study on agriculture practices, phenological studies of
wild edibles.
7. Understanding long term impacts of climate change on forests and monitor health of
forests and its C sequestration potential : Monitoring the health of the forests and its
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biodiversity needs to be carried out in all forest types,. The aspects that will be monitored
would include tree crown, tree growth, canopy structure etc.; ground vegetation, soil, forest
floor and wood debris. This will also help to track the C sequestration potential of the forests.
8. Faster penetration of renewable energy technologies for energy: The aim of his strategy
is to prevent forests from getting degraded due to over extraction of fuel wood and biomass
for fodder and fire as the climate warms.
9. Protecting livelihoods dependent on forest products: Livelihoods of rural population
living in the fringes of forests and depending on forest produce and other forest related
activities may face decline in earnings as the forest degrade with climate change. Therefore
livelihood protection is of utmost importance for these people. This can be achieved by
enhanced forest-based biomass in the form of food, fuelwood, grass/fodder, timber, bamboo,
cane and NTFPs. The augmented ecosystem services like water flows, biodiversity and carbon
pools would further provide opportunity for augmenting incomes. Rich biodiverse and
cultural landscapes could provide the potential to build up community-based eco tourism
enterprises.
The strategies, actions, time lines of implementation and budgets are listed in Table 7.4.
Table 7.4: Strategies and actions for the forestry sector
Strategies
Actions
Agencies
responsi
ble
1. Spring
1. Training of forest officials
DF
recharge and
towards management of water
enhancing ground sheds in the forests in the context
water recharge at of climate change
areas within the
forests that are
2. Identification and mapping of
vulnerable to CC
CC vulnerable spring sources,
water sheds in forest areas in
North Bengal

12th Plan

13th Plan

Rs. 150.00
Cr

Rs.170.00
Cr

Rs. 600.00
Cr

Rs.600.00
Cr

3. Preparing spring specific
project plan reports for
implementation incorporating
site specific techniques needed
for water recharge, and water
shed management

2. Enhancing
quality of
moderately dense
forest, open
forests and
degraded forests

4. Implementation of projects
i. Regulated grazing, invasive FD
species eradication, management
of insects and other pathogens
ia Managing invasive alien
species:
- Launch study to collate
information on problem
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Strategies

Aim: (i) To
improve the
health of the
forests; (ii) To
improve
ecosystem
services and (iii)
Enhance C
sequestration
potential of
forests

Actions

Agencies
responsi
ble

species
ib.Strengthen quarantine at
state borders including that
of soil, water, seeds, tubors,
and bulbs etc
ic. Strengthen mechansim of
removal of invasive species
through innovative outreach
approaches
id. Control through human use
and as fertliser, food for
livestock, fish, and poultry
ii Adoption of short rotation
species ,
iii actions towards reduction in
forest fragmentation by
conserving contiguous forest
patches,
iv eco restoration of degraded
open forests, and
v. Restoration of grass land
vi. Restoration of Scrublands that
are highly degraded forest/nonforest areas with scrub
vegetation recording less than
10% forest density.
vii. Promote native species including sea buck thorn to
improve soil moisture.
.
viii. Disease management
practices to be put in place
ix. Programme on Germ plasm
conservation to be initiated to
conserve native species
x. Scope of planting trees in
notified forest patches which
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Strategies

Actions

Agencies
responsi
ble

12th Plan

13th Plan

Rs.600.00
Cr

Rs. 600.00
Cr

Rs. 200.00

Rs. 200.00

are threatened by expanding
urban/industrial development
xi. Open spaces/green spaces like
parks/wood lots set up on
municipal land
xii Diffused planting such as on
avenues and in households and
Institutional lands, especially
lands belonging to or allotted to
business/industrial houses and
educational institutions with
trees that also support wealth
of flora and fauna
xiii Strengthening of Sustainable
forest management cell (SFM) for
continued monitoring of invasive
species

3. Linking
Protected Areas
Aim: To secure
corridors for
species migration
to adapt to
climate change

i. Connecting fragmented forests FD
with ‘corridors’ to assist species
migration.
ii. Institute plans to mange and
maintain the corridors by local
stakeholders.
iii. Plans for rapid agency
responses towards crop-raiding,
man-animal
conflict,
cropinsurance
and
hassle-free
compensation for displacement if
any.
iv. Special studies to understand
the feasibility of establishing such
corridors and their effectiveness
vis a vis natural dispersion and
assisted migration in the context
of climate change.

4. Mitigating

i.

Installation of early warning FD
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Strategies

impacts of land
slides, storm
surges and fast
river run off

Actions

Agencies
responsi
ble
systems and installation of SDMA
hardware; real time monitoring
(unmanned) with automatic data
transmission

12th Plan

13th Plan

Cr

Cr

Rs. 100.00
Cr

Rs. 100.00
Cr

ii. State database on landslide
prone areas and intensity of
landslides to assess the risk of
landslides
iii. Implementation of
Zonation Plan.

Hazard

iv. Reforestation of catchment
areas and slope stabilization of
landslide and Flash flood prone
areas.
v. Afforestation of degraded
mangroves along the coast

5. Enhanced
mitigation of
forest fires

vi.
Awareness generation on
disaster preparedness Fires
i. Forest fire prevention and FD
management
i.i
Early detection and
management extended to higher
altitudes, including community
participation in management of
fires
i.ii Planting species in forests,
immediately after the area is
burnt with trees generated in the
nurseries. Therefore nurseries
have to be set up of Sal, Oak, and
Conifer with adequate saplings
available for future requirements
i.iii undertake research to
identify forest tree species that
would adapt itself at different
altitudes.
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Strategies

Actions

6. Preventing man
animal Conflict to
promote
sustainable
forests for the
wild life to thrive
within the limits
of forests

i. Mobilizing Community
initiatives

Agencies
responsi
ble
FD

12th Plan

13th Plan

Rs.100.00
Cr

Rs.100.00
Cr

DF
Universit
ies

Rs.200.00
Cr

Rs.200.00
Cr

FD

Rs300.00
Cr

Rs.300.00
Cr

ii. Identification of conflict areas
iii. Capacity building,
strengthening communication
etc, sensitization of policy makers
etc.
iv. Population estimation of key
species,
v. Study on agriculture practices,
vi. Phenological studies of wild
edibles to enhance productivity
of Wild indigenous Food /Fruit /
Fodder /Fibre species inside
Forest.
vii. Promotion of Thorny LiveHedge Fencing with indigenous
species to minimize pollution,
erosion; enrich soil fertility;
attract pollinators; provide food,
fodder, fuel, fibre;

7. Understanding
long term impacts
of climate change
on forests and
monitor health of
forests and its C
sequestration
potential

i Monitoring the health of the
forests and its biodiversity
- tree crown, tree growth,
canopy structure etc.
- ground vegetation, soil, forest
floor
- woody debris

8. Fast
penetration of
renewable energy
technologies to

Rapid assessment and
Identification of high fuel wood
villages in 3 agro climatic regions,
namely, hill region, red and
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Strategies

Agencies
responsi
ble
lateritre region, and saline coastal renewabl
region to identify opportunities
e energy
of renewable energy technology
interventions

12th Plan

13th Plan

9. Protecting and
enhancing
Livelihoods
dependent on
forests

i. Assessment of current
livelihood opportunities

Rs.200.00
Cr

Rs. 200.00
Cr

Aim: Enhance
forest-based
biomass
production in the
form of food,
fuelwood,
grass/fodder,
timber, bamboo,
cane and other
NTFPs. The
improved
ecosystem
services like
water flows,
biodiversity and
carbon pools
would further
provide
opportunity for
augmenting
incomes

iii Mainstreaming climate
concerns in the functioning of of
FPC, SHGs etc.
Rs. 100.00
Cr

Rs. 100.00
Cr

Rs. 100.00

Rs. 100.00

prevent forests
from getting
degraded due to
over extraction of
fuel wood and
biomass for
fodder and fire as
the climate
warms

Actions

FD

ii. identification of new
opportunities

Promote community-based eco
tourism enterprises especially
with inclusion of margenalised
section
Promotion of diversification of
eco-tourism related livelihoods Souvenir making (handicraft) as a
livelihood option

Promote green Solid waste
management strategies
-

Establish policy on extended
producers responsibility for
private firms, industries to
encourage buy back policy of
non-biodegradable waste

Promote Agroforestry

FD
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Strategies

Actions

Agencies
responsi
ble

- Promote growing of Medicinal
plants in the fringes of forests

12th Plan

13th Plan

Cr

Cr

Rs.2650.00
Cr

Rs.2670.00
Cr

- Planting Agro-forestry species
on fringes for Soil-binding and
for increasing Soil Fertility
- Promote other Cash Crops in
Forest Fringe Area (Research)

Grand Total
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8. Human Health
Introduction
The changing climate is affecting the basic requirements for maintaining health clean air and
water, sufficient food and adequate shelter. Each year, about 1.2 million people die world
wide from causes attributable to urban air pollution, 2.2 million from diarrhoea largely
resulting from lack of access to clean water supply and sanitation, and from poor hygiene, 3.5
million from malnutrition and approximately 60,000 in natural disasters. A warmer and more
variable climate threatens to lead to higher levels of some air pollutants, increase
transmission of diseases through unclean water and through contaminated food, to
compromise agricultural production in some of the least developed countries, and to increase
the hazards of extreme weather.
Climate change also brings new challenges to the control of infectious diseases. Many of the
major killers are highly climate sensitive as regards temperature and rainfall, including
cholera and the diarrhoeal diseases, as well as diseases including malaria, dengue and other
infections carried by vectors. In sum, climate change threatens to slow, halt or reverse the
progress that the global public health community is now making against many of these
disease.
Most of the diseases attributed to climate conditions are also influenced by the socio
economic parametres driven by different developmental paradigms resulting in creating
conducive environment for the occurrence and spread of the disease. Therefore, along with
the interventions of the advancing medical science and pharmacology, though disease are
being controlled, but the trends of the diseases over the years when seen in totality do not
seem to be exclusively driven by climate. However, it is known that that with climate change
some of the diseases may spread to newer areas and there might be emergence of new
diseases as well.

Status of Disease profile related to climate in West Bengal
Water Borne Disease
Rise in temperature, rise in sea level, and erratic rainfall resulting in the floods and water
contamination lead to various water borne diseases in various parts of the state.
Of the water borne diseases; Cholera, Acute Diarrhoea Disease (ADD), and Enteric fever are
most prominently affected by the climate. These diseases are found at a quite high incidence
in the of West Bengal state. Over the last three years 2008-2010, the incidence rate and the
mortality rate of these diseases are found to be more or less constant. Among the different
districts the annual incidence rate of Acute Diarrhoea in Dakshin Dinajpur, Cooch Behar and
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Malda is found around 50/lakh population with an indication of constant persistent of the
disease in this region.
The incidence rate of enteric fever though less in comparison to the diarrhoeal disease but
considering the large population the total number of cases seem to be a huge disease burden.
The annual attack rate of last three years report of different district of the state shows that the
disease is endemic in Bankura, Darjeeling, Malda, Purba Midnapore and Dakshin Dinajpur. Of
these districts, the annual report of Darjeeling seems to be alarming as the attack rate seems
to be increasing every year (3.5, 5.1, 7.5 in 2008-2009 and 2010 respectively.)
Table 8.1: Total cases and death due to diarrhoea and enteric fever reported in 2008-2010
Year 2008
Year 2009
Year 2010
Name of the
Disease
Cases
Deaths
Cases
Deaths
Cases
Deaths
Diarrhoea
2613147
600
2412158
541
1945148
244
Enteric Fever

136171

68

133242

91

146725

76

300000
250000
200000
2009 Case
150000

2010 Case

100000
50000
0
Uttar Dinajpur

South 24 Pgs

Purulia

Purba Medinipur

Paschim Medinipur

North 24 Pgs

Nadia

Murshidabad

Malda

Cooch Behar

Jalpaiguri

Howrah

Hooghly

Darjeeling

Dakshin Dinajpur

Burdwan

Birbhum

Bankura

Figure 8. 1 : Incidence rate of Acute Diarrhoea Disease in districts of W.B
in 2009-2010
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Cholera
Cholera caused by Vibrio cholerae has a direct link with the climate fluctuation and can lead to
not only local outbreak but world wide pandemic. The data available here only depicts the
total number of cases and death report of a single research lab of the state over a span of three
years. Though the whole scenario of the state is not available here but an idea of trend of the
disease can be concluded as though the number of case and the death number of the disease
seems to be decreasing but the existing number of the case in the last year is still high and
Kolkata, North24 Parganas and South 24 Parganas seems to be a constant reservoir of the
disease. In 2009 due to Aila super cyclone, an outbreak of many diseases happened, amongst
which cholera was rampant. Therefore the positive rates in 2009 were very high when
compared to other years.
In the year 2010, outbreak of cholera was observed in the three major districts of West
Bengal. During the month of May 90 patients suffered from Cholera in the district of Howrah
along with 3 deaths. In the month of June another outbreak was reported in the district of
Nadia with 287 cases and in the month of October 24 cases were reported in the district of
Jalpaiguri. So, the cholera outbreaks in these districts of West Bengal reports are total of 401
cases along with 3 deaths.
Table 8.2: Total number of case tested, confirmed and the positivity rate* reported from
National Institute Of Cholera And Enteric Diseases (2008-2010)
Name of
Year 2009
Year 2010
Total
stool
No
of
Positivity
Total
stool
No of
Positivity
the
V.
cholerae
1388
431
31.1
681
150
22.0
samples
Confirmed
Rate
samples
Confirmed
Rate
Disease
Shigellae
1388
65
4.7
681
52
7.6
examined
cases
examined
cases
causing
Salmonella
1388
7
0.5
681
7
1.0
pathogen
*Positivity Rate- (No of Confirmed cases x 100) / Total stool samples examined
Vector Borne Disease
Climate changes and increase climate variability, specially flooding present an increased risk
of mosquito-borne disease epidemic. Increasing average temperature and greater variation in
precipitation facilitate vector production and parasite transmission which could change the
temporal and spatial distribution of the vector borne diseases. Studies between climate
variability and malaria show that rainfall is an important indicator for early warning of
malaria. Various studies reveal that the duration of sporogony in female Anopheles mosquito
(responsible for the transmission of malaria), decreases with increase in temperature from
200 to 250 C which in turn accelerate the ovarian development, egg laying and frequency of
feeding on host and thus the probability of transmission of disease
Among the vector borne diseases Malaria, Chikungunya, Dengue, Kalazar and Japanese
Encephalitis remain a constant threat in our state. In addition to the mortality, the disease
causes morbidity of millions of people resulting in loss of man days causing economic loss.
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Table 8.3: Total case and death reported from 2008-2010 for vector borne diseases
Year 2008
Year 2009
Year 2010
Cases
Deaths
Cases
Deaths
Cases
Deaths
Malaria
89443
104
137768
74
139204
46
Dengue
1038
7
399
0
805
1
Chikungunya
593
0
338
0
231
0
Kalazar
1256
3
756
0
1482
4
Japanese
52
3
57
5
5
0
Encephalitis
Malaria: Mainly Plasmodium vivax (Pv) and Plasmodium falciparum (Pf) are the pathogens
responsible for the malaria in this state. The positivity rate of Pf % has been found to be more
than 25% over the last three years and the Slide Positive Rate (SPR) remains 1.8 to 2.6
indicating a constant occurrence of the disease in this state. In West Bengal, Purulia,
Jalpaiguri, Kolkata, Murshidabad, West Midnapore are the highly endemic zone of the disease.
The malaria spred in West Bengal is shown in Figure 8.2.
However, total number of positive Malaria cases, total number of (Pf + Mix) cases and Slide
Positivity Rate (SPR) in Kolkata is always been alarmingly very high as compare to the rest of
the districts in West Bengal since last three years (2008-2010).

Figure 8.2: Recent endemic regions of Malaria in West Bengal
In the district of Nadia, North & Sought 24 Parganas, Dakshin Dinajpur and Kolkata, the total
numbers of Malaria positive cases are gradually increasing in last three years, while in the
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district of Purulia, Malda, Bankura, Cooch Behar and Darjeeling the total number of Malaria
positive cases are gradually decreasing.
In the district of Nadia, Sought 24 Parganas, Hooghly and Dakshin Dinajpur, the total numbers
of (Pf + Mix) cases are gradually increasing in last three years, while in the district of Purulia,
Burdwan, Bankura and Cooch Behar, it is gradually decreasing.
Pf % only increasing in the District of Darjeeling in last three years, while Pf % is decreasing in
the district of Nadia, Sought 24 Parganas, Howrah, Burdwan, Purulia, Bankura, Cooch Behar.
Slide Positivity Rate (SPR) is increasing in the district of Nadia, North & South 24 Parganas,
Dakshin Dinajpur and Kolkata in last three years and SPR is gradually decreasing in the
district of Purulia, Burdwan, Bankura, Malda, Uttar Dinajpur, Cooch Behar and Darjeeling.
Table 8.4: Total Malaria cases and percentage of Pf* in West Bengal from 2008-2010
Year
Total
Pf + Mix
Pf %
SPR
2008
89443
24453
27.34
2.00
2009
137768
37517
27.23
2.60
2010
139204
25190
18.10
2.54
* Pf%- (Pf+ Mix) x 100 / Total no of positive cases

Though number of incidences is increasing over the years, but a gradual decrease in the total
number of death was observed in most of the districts of West Bengal in the past three years
including Nadia, South 24 Parganas, Murshidabad, Hooghly, Birbhum, West Midnapore, East
Midnapore, Purulia, Bankura, Uttar Dinajpur and Kolkata. Although, sudden rise in the
number of death, in the year of 2009 and again fall in the number of death was observed in the
district of Malda, Cooch Behar, Jalpaiguri and Darjeeling.
Kala Azar: The blood feeding habit of the female sand fly, (the vector of Kalazar) increases
resulting in the acceleration of the transmission of the disease with the rise in temperature.
The endemic districts of the state for the disease are Darjeeling, Dakshin Dinajpur, Malda and
Murshidabad reporting individually almost more than 200 cases with Malda being highest
reporting 630 cases and 3 deaths in the last year. Spread of Kala azar across the state is
shown in Figure 8.3.
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Figure 8.3: spread of Kalazar in West Bengal
Dengue: Both dengue virus development and female Aedes aegypti mosquito biting rates are
sensitive to temperature and the potential risk rises to approximate 31-47 % due to an
approximate 10C rise in temperature. Table 8.5 reveals that the case number over the last
three years has decreased and the mortality rate is very low but the details district reports
suggests that Kolkata, North 24 Parganas and South 24 Parganas still remain endemic with
the number of case being more than 50 indicating urbanization may be an important
parameter for the transmission as well as occurrence of the disease. Apart from these
endemic zones a close monitoring of the district report over the last three years reveals that
there is a sharp rise in the case number especially in the district of Bankura and Hooghly in
2010, when compared with the last two years. This may be a result of Global Warming. See
Figure 8.4 for spread of Dengue in West Bengal.
Table 8.5: Sharp rise in dengue the case of two non-endemic district in West Bengal in 20082010
District
2008
2009
2010
Bankura
4
2
54
Hooghly
23
6
33
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Figure 8.4: Spread of Dengue in West Bengal

Chikungunya: The out break of Chikungunya and the disease transmission mainly occurs due
to the rise of temperature and irregular precipitation. Various surveillance reports also
reveals that during drought the open house hold water container act as the ideal breeding
place for Aedes aegypti mosquito, the vector responsible for the disease. Figure 8.5 shows the
spread of Chikangunya in West Bengal.
There is a decreasing trend of the disease in the overall state no doubt but a close monitoring
of the district report shows that North 24Parganas, South 24 Parganas and Kolkata remains a
constant reservoir of the disease since last three years with a huge addition of the cases in
Nadia and Burdwan and a reported disease outbreak of this region in the last year seems to be
alarming as it indicates a very silent invading of the disease in the adjoining areas of the
former districts.
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Figure 8.5: Spread of Chikanguniya in West Bengal

Japanese Encephalitis (JE)/AES: The disease Japanese Encephalitis (JE) caused by the
female Culex mosquito has a direct link with the climate variation as it has been proposed
that certain biotic and abiotic conditions favours the early seasonal amplification of virus and
their transmission. The increase in temperature favours the development of mosquitoes as
well as the viruses. In West Bengal, the number of Japanese Encephalitis cases were 52, 57
and 5 and death report were 3, 5, and 0in the year 2008, 2009, and 2010 respectively.
Table 8.6: Positivity Rate* of JE/AES from 2008-2010
No. of sample tested
JE/AES Positive
Positivity
Year
Death
Serum
CSF
Serum
CSF
(%)
2008
315
198
42
10
3
10.13
2009
454
259
41
16
5 (not serologically
7.99
2010
92
0
5
0
0
5.43
confirmed)
*Positivity Rate- (No of Confirmed cases x 100) / Total no of samples examined
Heat Stress
In tropical countries increase in number of duration of days of extreme temperatures causes
heat stress leading to mortality. In this region, the the maximum and minimum temperatures
are steadily rising, and the daily minimum temperature is rising faster than the daily
maximum temperature resulting in gradual reduction of diurnal range. Span and intensity of
winters is also decreasing. Winter temperature has increased by 0.4°C during the last 15 years
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ending in 2009 compared to the previous 15 years period and span of winter reduced by
about a week during the same period.
The surveillance report of sun stroke in West Bengal of last two years shows that the total
number of cases in 2009 and 2010 are 482 and 147 respectively with death reported to be 4
and 1 respectively. The most affected districts are Howrah (91 cases with 1 death), Nadia (44
cases), Paschim Midnapore (46 cases), Uttar Dinajpur (54 cases) and Birbhum (11 cases and 2
deaths) in 2009. However in 2010, the affected districts are Paschim Midnapore (53 cases),
and Purulia (33 cases and 1 death). Paschim Midnapore remains the constant affected district
with the number of cases increasing needs careful attention and monitoring.
Table 8.7 : Sun Stroke cases reported in 2009 & 2010 (Cases & Deaths)
2009
2010
Name Of the Disease
Case
Death
Case
Death
Sun Stroke

482

4

147

1

Policies and Programmes to Manage Morbidity and Mortality
Health and Family Welfare Department. Funding for some of the projects is received from the
Central Government. The main programmes and projects that cover the climate related
diseases, currently under implementation in the State are:
o
o
o
o

National Vector Borne Disease Control Programme
Integrated Disease Surveillance Programme
State Water Borne Disease Control Programme
State Disaster Management Programme

In the State at present there are 9 Medical College Hospitals, 16 District Hospitals, 46 Sub
Divisional Hospitals, 35 State General Hospitals, 33 other hospitals, 93 Rural Hospitals, 253
Block Primary Hospitals, 921 Primary Health Centres and 10356 Sub Centres having total bed
strength of 54,627.
The organogram for the Public Health Branch in the Health Directorate is shown in figure
8.6a. At the State level, the Coordination between the Urban Local Bodies and the Panchayati
Raj Institutions are maintained by the State Health & Family Welfare Samiti. At the District
level the Chief Medical Officer maintains the link with the urban local bodies and the
Panchayati raj institutions.
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Organogram of Public
Health Directorate

Health Management
at District Level

Figure 8.6: Institutional arrangement for management of health in West Bengal
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Concerns

related to Climate Change and Human Health in West

Bengal
All populations will be affected by a changing climate, but the initial health risks vary greatly,
depending on where and how people live. People living in coastal regions of Sundarbans, the
megacity of Kolkata, and Hill zone, the Red and Laterite zone in West Bengal, and in the
alluvial plains are all particularly vulnerable in different ways.
Impacts on vulnerable population: Health effects are expected to be more severe for elderly
people and people with infirmities or pre-existing medical conditions. The groups who are
likely to bear most of the resulting disease burden are children and the poor, especially
women. The major diseases that are most sensitive to climate change – diarrhoea, vectorborne diseases like malaria,dengue, kalazar, chikenguniya (a new entrant into the scenario)
and infections associated with undernutrition – are most serious in children living in poverty.
Newer areas of infiltration for vectors: Warming of the climate and the variable precipation
across space, may offer newer sites of breeding of the vectors, pathogens, and bacteria. For
example one study carried out to understand the likely spread of malaria in India
(Bhattacharya et al., 2006) indicates that malaria may shift to higher altitudes.
Also it is noticed that vector borne diseases are becoming more and more endemic in cities,
for example in the city of Kolkata, the total number of malaria incidences was 60% of the total
malaria occurrence in the state in 2010. Clearly the endemic regions are the North Kolkata,
around Calcutta medical college, around Kalighat, and in Garden reach.This is mostly because
of the disturbance of the ecology of the region that naturally controls the pests and diseases
arising out of rampant changes in land use, disturbing the draingae systems etc. Climate
change indicating a temperature rise and likely hood of occurrence of extreme precipitation
events may lead to further retention of moisture in the ground and vegetation leading to more
proliferation of all vector borne diseases.
Increase in incidences of morbidities due to increase in extreme heat events: Similarly an
analysis of the occurrence of extreme temperatures (Sharma et al, 2001, private
communications) using the outputs of PRECIS regional climate model driven by A1B scenario,
indicates, that West Bengal is a state susceptible to very high temperatures and the number
days that the extreme temperatures is likely to persist is increasing under this scenario in
2030s wrt to base line i.e 1960-1990.
Higher damages, morbidity and mortality due to increase in intensity of cyclones: Using a
running average of high intensity cyclone frequencies in the northern Bay of Bengal area,
scientists from Indian meteorological Department have observed a 26% rise in the frequency
of high to very high intensity cyclones over the last 120 years. With rise in sea surface
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temperatures, the frequency and intensity of the cyclones likely to increase in the future,
causing more morbidities and deaths, in addition to damages to property.
Increase in water borne diseases: Recurrent flooding in flood plains, and incursion of sea
water on land due to cyclones, storm surges and sea level rise, is another concern for West
Bengal. Though now much of it is not translated into disease, but with increase in sea surface
temperature, algal bloom is likely to increase and may be carried over to land with sea level
rise. This then may be concern for increase in diaorrhea cases in the future in that region.
This will be in addition to contamination of water due to increase in salinity. This can ofcourse
be averted if safe piped drinking water is supplied to the community or the community is
advised on safe measures to purify available water.
Increase in respiratory diseases due to increase in pollution loads as temperatures
increase: Warmer and wetter climates are also detrimental to the population in cities as the
levels of pollution go up. With increase in the road transport and other polluting sources in
the cities, the warmer atmosphere may lead to more morbidity in the future affecting the
productivity of the population. This is not only true for the city of Kolkata but will become a
reality as urbanisation is increasing in the tier II and tier III cities of West Bengal.
Increase in morbidity/mortality due to increase in landslides: In the hilly regions of West
Bengal, incidences of landslides are likely to increase with increase in intense precipitation as
the climate warms. The hill people might be susceptible to such events, losing lives and
property. Therefore, steps need to be taken not only to ameliorate the cause but also steps
towards disaster preparedness and early warning from the health point of view is essential.
New and emerging diseases: Climate change combined with increased global mobility is
resulting in previously unforeseen evolution of newly emerging infectious diseases worldwide
and re-emergence of diseases previously under control and redistribution of diseases across
the planet. Experts in climate change, climate policy, emerging infectious diseases and public
health need to discuss the relevant and pressing issues that we as a global community face,
and possible solutions that can be instituted.
Improved health conditions for all populations, alongside more rapid and effective disease
surveillance, and systematic changes to address climate change while practicing agriculture,
forestry and developing infrastructure, will constitute a vital contribution to the public health
security in West Bengal.

Strategies and Actions
Climate change concerns have now been included as part of the State Health Policy. The other
strategies that can strengthen the health policy vis a vis climate change can be as follwos:
o Strengthening the surveillance with an integrated approach for management of
- vector borne diseases (in different agro meteorological zones)
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o
o
o
o
o
o
o
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- water borne diseases (coastal and inland)
Dealing with population displacements during extreme events
Strengthening surveillance and management of Malnutrition and addressing food
security issues along with the Social Welfare Department
Strengthening disaster preparedness for Cyclones, floods and droughts including the
management of psychological impacts
Monitoring Air pollution and related respiratory tract diseases
Initiating research to study the interplay of climate change and its impact on health
Enhancing capacity of the institutions to address climate change related human health
challenges
Addressing Knowledge gaps

Table 8.8: Strategies, Actions, time lines and budgets
Current
Institutions Actions in the 12th Plan
programmes involved
/ projects
addressing
these
concerns
A. Vector
borne
diseases
including
managing out
breaks

National
Vector
Borne
Disease
Control
Programme

Health
Department

B. Water
borne
diseases
including
managing
outbreaks

State
Programme

Health
Department
and Kolkata
Municipal
Corporation

C. Extreme
Events
including
Physical and
psychological

State
Programme

A1.Increased
surveillance

Approximate
Cost at
today’s price

Rs 6 Crores

Increase in
incidence expected
in 3 districts
(Darjeeling, Malda,
Murshidabad) @ Rs
2 crore per district

Rs 30 crores

@ Rs 5 crores per
year for the districts
and Rs 1 Crore per
year for Kolkata

Rs 60 crores

@ Rs 3 crores per
district and 6 crores
for flood prone
areas of Sundarbans

A2.Initiation of prompt
complete treatment
A3.Supply of LLIN to at
risk populations

A1 Increased
surveillance of water
source contamination
and water borne
diseases

Remarks

A2.Initiation of prompt
treatment
through the
Hospitals

A1 Increased
Surveillance of extreme
events
A2 Setting up of
Intensive therapy units
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Current
programmes
/ projects
addressing
these
concerns

Institutions
involved

impacts

D. Food
security and
malnutrition

Actions in the 12th Plan

Approximate

139

Remarks

Cost at
today’s price

in hospitals of affected
areas
State
Programme

In
collaboratio
n with
Social
Welfare
Department
and Kolkata
Municipal
Corporation

A1 Increased
surveillance for
evidence malnutrition
including micronutrient
deficiencies

Rs 40 crores

@ Rs 2 crores per
district and 4 crores
for Kolkata

Rs 30 crores

@ Rs 5 crores per
year for the districts
and Rs 1 Crore per
year for flood prone
areas of Sundarbans

A2 Setting up of
nutrition clinics in
affected districts
A3 Scaling up of positive
deviance programme

E. Disaster
preparedness
(cyclones, sea
level rise,
extreme
precipitation
leading to
flooding

State
Programme

through the
Public
Health
Branch and
Hospitals

A1 Increased
surveillance

F CC and
increase in air
pollution

State
Programme

through the
A1 Increased
Public
Surveillance of
Health
Respiratory Tract
Branch and
Illnesses
Hospitals
and Kolkata A2 Setting up of
Intensive therapy units
Municipal
Corporation in hospitals of affected
area

Included with
B Above

G research on
CC and Health

State
Programme

In
collaboratio
n with
Universities

Rs 10 crores

A2 Improving
communication network
A3 Retrofit vulnerable
infrastructure

A1 Operational
research on various
issues
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Current
programmes
/ projects
addressing
these
concerns

Institutions
involved

Actions in the 12th Plan

Approximate

140

Remarks

Cost at
today’s price

and other
research
institutes
H .Capacity
building

State
Programme

State Health
Training
Institutes

A1Identification of
training needs

Rs 60 crores

@ Rs 3 crores per
district and 6 crores
for Kolkata

Rs. 12 Cr

Rs. 6 Cr for
maintenance of units
and staff

A2 Preparation of
modules
A3 Training of trainers
A4 Cascading trainings
up to field level staff

I. Introducing
mobile clinic
for flood
prone areas
as the
dispensaries
also get
flooded
during that
time and
helicopter
medical
services for
landslide
affected
people in hilly
areas

State
programme

J. Inclusive
policies

State
Programme

i. set up 6-7 mobile boat
units for flood prone
areas

Rs. 5 Cr

ii. hiring of one
helicopter for rescue
and first aid

Rs 2.5 Crore for
setting up of the
units
Rs. 5 Cr

iii. Enhance the
orthopedic component
of the three subdivision
hospitals in the hill
region

A1 Identification of
vulnerable groups and
their specific problems
A2 Capacity building of
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Rs 20 crores

Rs. 2.5 Cr for
maintenance of unit

@ Rs 1 crore per
district and 2 crores
for Kolkata
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Current
programmes
/ projects
addressing
these
concerns

Institutions
involved

Actions in the 12th Plan

Approximate

Remarks

Cost at
today’s price

the community
A3 Addressing the
specific needs identified
Note: The details of the health care centres that are proposed to be developed are:
1. Setting up/improvement of intensive care units:
Purulia, DH, Raghunathpur SDH, Suri DH, Bankura Sammelani Medical College Hospital,
Bolpur SDH, Rampurhat SDH, Nadi DH, Medinipur DH, Kharagpur SDH, Raiganj DH
2. Retrofitting and enhancing facilities at institutions for adaptation to floods and other
natural calamities:
Diamond Harbour SDH, Kakdwip SDH, Sandeshkhali RH, Haora RH, Gosaba RH, Minakhan RH,
Sagar (Rudranagar), RH, Madhab Nagar RH, Malda DH
3. Setting up of orthopaedic units:
District Hospital Darjeeling, Kurseong SDH, Kalimpong SDH
4. Setting up and running microbiology and entomology surveillance labs"
Cooch Behar, Jalpaiguri, Darjeeling, Malda, Uttar Dinajpur, Dakshin Dinajpur, Nadia,
Murshidabad, Birbhum, Purulia, Purba Midnapore, Howrah, Hooghly, N 24 Parganas, S 24
Parganas, Infectious disease Hospital Kolkata
5. Setting up of mobile boat units:
Canning, Daimond Harbour, Kakdwip, Baruipur, Contai, Basirhat
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9. Energy Efficiency and Renewable Energy
Introduction
The National Action Plan for Climate Change (NAPCC) emphasises the need for large scale
investment of resources in infrastructure, technology and access to energy, towards
attainment of India’s development agenda which seeks eradication of poverty and improved
standard of living. The NAPCC states that “In view of the large uncertainties regarding the
spatial and temporal magnitude of climate change impacts, .the need is to identify and
prioritise strategies that promote development goals while also serving specific climate
change objectives.” The strong positive correlation between energy use and human
development is well recognised and a substantial increase in per capita energy consumption
is anticipated while attaining an acceptable level of well-being amongst the citizens.
This section seeks to first set the context for the energy demand and supply situation in the
state of West Bengal. It then focuses on the electricity sector, analyses the legal and
institutional framework within which sector governance takes place and examines the roles of
the key stakeholders. With this as background, a critical examination of GHG emission
estimates is undertaken to identify and prioritise strategies that serve specific climate change
objectives enunciated by the state.

Status of Electricity, Supply Consumption and Management in West
Bengal
The primary fuel used in the residential
sector in the state is predominantly
biomass and fossil fuels. In rural West
Bengal (NSSO3, 2005), Firewood/Biomass
is reported as the predominant fuel for
cooking in 74% of the households, with
dung cake (4%), LPG (4%) and the
remaining using other fuel sources
including coke/coal. Kerosene is the
predominant fuel source for lighting
reported by 65% of the households, with
the
remaining
households
mostly
dependent on electricity. The urban
scenario is markedly different with LPG

Figure 9.1: Projected Energy Demand, Availability (20072031) and Sales

3

st

MoSPI. (2007). Energy Sources of Indian Households for Cooking and Lighting, 2004-05. NSS 61 Round
(July 2004 - June 2005). National Sample Survey Organisation.

142

142

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE
(46%) being the predominant fuel for cooking, followed by coal (19%), biomass (13%) and
Kerosene (11%). Electricity (87%) is the predominant fuel source for lighting in urban
households followed by Kerosene. While data on the commercial sector is not available, one
would assume that the trend follows a marginally progressive version of the residential sector
for these end-uses. It is a ssumed that motive power in the commercial segment would be
from petroleum-based fuels or electricity.
In West Bengal, 96% of the current electricity generation, is from coal-based generating
stations, while the remaining is mostly from hydro-power sources with a miniscule share
from solar. The state sector has an installed electricity generation capacity4 of 10,398 MW
(2010) and generated5 29,284 MU in FY 2010 through state and private generation stations.
In Addition, the central sector generating stations generated an additional 17,363 MU in
locations within the state. The absolute emissions from electricity generation in the state
(CEA6 2011), amounted7 to 53.14 Mt of CO2 in FY 2009-’10.
The State level Perspective Power Planning Committee (2006) has projected8 the aggregate
demand for electricity to be between 66,368 and 71,351MU by FY 2021, based on scenarios9
generated from economic trends, assuming a CAGR of 4% for the domestic segment, 6% for
commercial and 3.5% for industry. The peak demand is projected to be between 8,937 and
10,871 MW in 2021 increasing to about 14,730 MW by 2031. In FY 2008, the state faced a
shortfall in meeting energy demand (1188 MU) and also experienced peak-load deficits to the
tune of 296 MW.
The state consumes (2010) about 5.5 Mt of
petroleum products annually, of which Diesel
(1.9 Mt) and Petrol (0.27 Mt) together account
for 42% of the state consumption. The
transport segment would be the end-use for
most of this consumption. Kerosene and LPG
together account for 26% of the annual
consumption, with the predominant end-use
likely to be cooking/lighting in the residential
and commercial segments. Aviation accounts
for 4% of the annual consumption, while
4

Figure 9.2: Petroleum Product Consumption in West

Source: CEA Database, 2009
Bengal, 2007-'08
5
Central Electricity Authority, 2011
6
CEA. (2011). CO2 Baseline Database, Ver. 6.0. Central Electricity Authority.
7
Of this 35.11 Mt of CO2 is directly from state and private sector generation, while 18.03 Mt of CO 2 is from
central sector generation.
8
The Committee had concluded that projection beyond 2019-’20 is of little significance as the technology
development cannot be firmly envisaged.
9
Scenario I assume a CAGR of 4.28% for Peak Energy based on analysis of data from FY 2000 to FY 2005, For
Energy demand this scenario assumes a CAGR of 5.16% based on analysis over the same period. Scenario II
has projections estimated from a 10 year trend of energy sale with adjustment for captive capacities.
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Naphtha and Furnace Oil accounting for 18% of the annual consumption are likely to be
consumed in the industrial and electricity generation segments.
The vehicle population (transport + non-transport) has witnessed a CAGR of 9% over the
1997-2006 period. With nearly 3 million vehicles operating in the state by the end of March
2006, two-wheelers account for 64% of the vehicle population and have witnessed a CAGR of
10%, while auto-rickshaws accounting for less than 2% of the vehicle population have
experienced a CAGR of 11%. Four-wheeler passenger vehicles account for slightly less than
20% of the vehicle population and have a CAGR of 7%. Buses account for only two percent of
the vehicles registered, while good vehicles account for 8 percent.
Thus, the energy needs of the residential10, commercial and industrial segments in the state
are predominantly from fossil fuels and account for xxxx11 Mt of CO2 emissions) on an annual
basis.

Electricity Supply, Consumption and Management
The Electricity sector underwent restructuring after the amendment in the national electricity
Act (2003). The power development and supply arrangements are regulated by the West
Bengal Electricity Regulatory Commission, which fixes tariffs and directs the generation,
transmission and distribution utilities on the annual plans and quantum of power flows
within their grid systems. The key generation, transmission and distribution entities are
detailed in Table (9.1) below with a broad demarcation of roles, ownership and geographical
coverage.
Table 9.1: Key Players in Electricity Generation, Distribution & Use, West Bengal
Entity
Sector
Roles
Particulars
Calcutta Electricity Supply
Private Generation Covers the city of Kolkata and
Company (CESC)
&
suburban areas of Howrah,
Distribution Hooghly, 24 - Parganas (N), 24 Parganas (S) Districts
Disergarh Power Supply Company Private Generation Sells power to WBSEDCL
(DPSC)
West Bengal State Electricity
State
Distribution Covers the whole of the state
Distribution Company Ltd.
except the command area of
(WBSEDCL)
other utilities, supplies bulk
power to CESC

10

A UNDP-ESMAP study (2001) found that in the households of rural West Bengal 87 per cent of total
energy consumption is due to cooking, 5 per cent due to domestic lighting and the remaining 8 per
cent is the share of water heating.
11
This figure is to be taken form the GHG inventory data for the final version of the Action Plan.
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Table 9.1: Key Players in Electricity Generation, Distribution & Use, West Bengal
Entity
Sector
Roles
Particulars
West Bengal Power Development
State
Generation Sells power to WBSEDCL and
Corp. Ltd.
outside state, Manages Thermal
(WBPDCL)
Generation
Durgapur Projects Limited (DPL)
State
Generation 390 MW installed capacity and
and
supplies power to Durgapur city
Distribution
National Thermal Power
Central Generation Manages generation through
Corporation (NTPC)
thermal stations in West Bengal
and Hydro stations in Bhutan
and Sikkim
Damodar Valley Corporation
Central Generation Manages multipurpose river
(DVC)
and
project. DVC supplies power at
Distribution HV in the districts of Bankura,
Barddhaman, Howrah, Hooghly
and Purulia and caters to the
core sector consumers like
Railways, Collieries, Steel.
West Bengal Renewable Energy
State
Renewable Established in 1993 with the
Development Agency
Energy
objective of promoting
Generation Renewable Energy Technologies
and Use
West Bengal Green Energy
State
Renewable Created by Department of
Development Corporation Ltd.
Energy
Power & NES, to promote
Generation different grid connected
and Use
renewable energy based power
projects through private sector
and also to ensure investment of
private sector in Renewable
Energy system manufacturing.
Source: Compiled from organisation websites, Ministry of Power and NES, GoWB
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Figure 9.3: Power generation facilities in West Bengal
Electricity generation in the state is mostly coal-based (96%) at the Thermal Power Stations
located in central and southern parts of the state (at the “chicken’s neck” in Murshidabad and
around Kolkata in Burdwan, Hooghly and South 24 Parganas), with some hydro-power being
generated in Darjeeling district. The Perspective Plan for the Power sector (2006) had
proposed coal-fired and gas-based power stations in Birbhum, Burdwan, near Raniganj and
Bajora coal fields and near the industrial cluster of Haldia. An estimated 2,000 MW of captive
power generation exists in the state. While some large ones operate on waste-heat, most are
stand-by sets using petroleum products. Small captive sets (in the jute mills) are reportedly
running on Furnace Oil. Intra-state transmission projects have been implemented over the
2007-2011 period with assistance from RIDF and PFC and new transmission lines for
evacuating power from proposed generating stations are being executed under the eleventh
plan. This is aimed at removing existing bottlenecks in evacuation of power from the southern
part of the state and also in preparation of importing power to the eastern region grid.
In terms of consumption, Industries which account for nearly half of the state electricity
consumption are located in clusters around Kolkata (Bantala, Dhankuni, Haldia, Falta),
Kharagpur, Durgapur, Asansol (all towards the southern part) and Siliguri with upcoming
centres at Chandmoni, Rajarhat and Haldia. The domestic household category which accounts
for more than a quarter of the state’s electricity consumption is spread across the state with
markedly increased access in urban areas. Only 49 percent12 of the rural households have
access to electricity (March, 2009) and the concerted efforts in rural electrification under the
12

Source: Economic Review, 2009-‘10
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RGGVY have been reported during 2009-’10. While results of this initiative are awaited, it is
assumed that rural penetration could improve up to 75% by 2015. This would indicate about
3-4 million unconnected households, who could be using biomass13 or kerosene for lighting
and cooking. The commercial establishments account for 12 percent of the electricity
consumption in the state. It is estimated that about 25,000 hotel rooms operate in the state
(2007) with requirements for water heating14. It is projected that this requirement would be
about 20 Ml annually by 2015, with possibly an equal demand from the clinics and hospitals
segment.
The strategy for augmenting power generation in the state to meet anticipated and unsatisfied demand, drafted in 2006 anticipates a state sector dominated power industry in
West Bengal. For augmenting electricity generation, Coal reserves in the Asansol-DurgapurPurulia-Birbhum belt have been targeted, while gas sources are dependent on fructification of
the Bangladesh pipeline or offshore discoveries under NELP II and III. The Coals-bed methane
potential is significant and offers as better environment option. The untapped hydro-potential
is highlighted, but availability of land and issues of displacement pose significant deterrent.
Renewable sources offer options, with potential estimates as detailed in Table (9.2) below.
Table 9.2: Renewable Power Potential and Achievement in West Bengal
Energy Source
Potential (MW)
Cumulative
Achievement
(MW)
Wind (w/o offshore)
450
3
Biomass
350
80
Small Hydro
300
100
Solar Photovoltaic
16,000
11
Solar Thermal
400
Solar Roof-top
300
Urban & Industrial Waste
150
0
All Sources
17,950
194
Source: Draft Renewable Energy Policy - West Bengal (PWC, 2010) and WBREDA (2010)
The cumulative achievement (till December 2010) on the renewable front has been limited to
small hydro-power and Biomass (Gasification and combustion systems). While performance
on tapping solar energy seems rather slow, it gains significance in comparison with the
13

There are about 0.2 million biogas plants installed in the state. An evaluation study by the Planning
Commission had reported that 95% of the plants were in use (PC, 2002). However, it is also reported that
the majority of the users are well-to-do farmers with adequate landholding. So most of the un-connected
households are not expected to be biogas users.
14
Greentech. (2010). Solar Water Heaters in India: Market Assessment Studies and Surveys for Different
Sectors and Demand Segments. This report projects 52,022 hotel rooms requiring water heating by 2015. It
also estimates about 50,000 hospital beds in the state requiring about 10,000 sq.m. of solar water heaters
by 2013.
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progress nationally. Solar Thermal power generation does not work with diffused radiation,
whereas solar PV works with moderately low solar radiation and diffused conditions. The
solar photovoltaic route is felt suitable for the state, while only low temperature (up to 120
deg) solar thermal needs to be considered in the initial phase. While significant potential
exists for renewable sources, geographic location, end-use function, technology diffusion and
grid-parity pricing will be key determinants in technology penetration.

National Mission, Policy Environment and Risks
The Jawaharlal Nehru National Solar Mission (JNNSM) seeks to create policy conditions
necessary to promote the diffusion of solar energy use all over the country. The existing
incentives and support measures have been strengthened and made more effective.
The following are some of the fiscal and policy incentives available now for production and
use of solar energy systems:
 100% foreign direct investment allowed in manufacturing and power projects;
 Zero customs and excise duties on wafers, solar cells, modules and some raw
materials, 5% customs and excise duty on other raw materials and components;
 Tax holiday for manufacturing units in backward and specified areas, and for power
projects;
 80% depreciation in the first year for capital investments on solar projects; and
 Support for R&D and technology validation projects.
The JNNSM seeks to be a game-changer by growing the photovoltaic market to a Giga-Watt
annually and the solar thermal market from nothing to a Giga-Watt over a decade. This kind of
growth is expected to stimulate investments in new manufacturing facilities, and also the
demand for a variety of materials such as poly-Silicon, solar glass and encapsulates. However,
the risks and uncertainties also need to be noted:
 The physical targets are staggering and the phasing envisages about 16,000 MW of
solar power capacity to be installed in the last five years (capacity-addition of 60 MW
every week);
 Scale up of manufacturing will be particularly difficult in the solar thermal area, where
there is no base in the country yet and where there only a limited number of
technology providers;Financial Mobilization is high - an estimated investment of
Rs.250,000 Crore will have to be mobilized15 over the next 12 years, with the last five
years averaging Rs.37,500 Crore annually;
 Requirement of Land is a contentious issue – About 100,000 acres of land need to be
acquired over the next decade. As this will be distributed over 10-12 states, there is
need for state governments to facilitate acquisition and necessary clearances. It would
also be worthwhile to examine other options like creation of multi-purpose

15

assuming an average rate of Rs.12.5 Crore per MW
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infrastructure or providing energy incentives to land-owners for settling this issue
amicably.
Performance assessment of Mega-Watt scale plants perform in the Indian grid
conditions which are quite different from conditions in Europe and USA. There is the
risk of the solar plants being cut off from the grid owing to frequency fluctuations and
unsteady grid operations. There is also the fact that solar radiation data in many
locations is insufficient for making reliable assessments of likely generation in a year;
The favourable policy environment envisaged in the National Solar Mission has to be
sustained over the entire life of the mission. It is not clear how long the present
arrangement based on a supportive feed-in tariff will continue beyond 2013;
The achievement of grid-parity by 2022, which is a key goal of the mission, depends
on the realization of volume production and lower costs of production of modules and
other items of equipment. At the same time, the demand and deployment will increase
substantially only if the costs come down to a significant extent. Innovative
mechanisms will be needed to bridge this time horizon.

Energy Saving Potential in West Bengal
West Bengal consumed 27,821 MU in FY 2008 with Industrial consumers being the single
largest category accounting for 47% of the annual energy consumption followed by Domestic
category accounting for 25% and Commercial category with 11 percent. Public water works
and sewage pumping consumed 2 percent of the annual energy sales, while agriculture
accounted for 4 percent.
The “Assessment of Energy Conservation Potential in West Bengal” carried out by the NPC in
2009 provides the following estimates of possible savings in energy consumption, as detailed
in Table (9.3) below:
Table (9.3): Energy Saving Potential in West Bengal
Potential
User Category Annual
Saving (MU)
Consumption (MU) in 2007-'08
Agriculture (only for irrigation pump sets)
333
1,110
User Category

Commercial (115 Buildings considered)

67

3,044

Municipalities (Public Lighting)

35

255

Municipalities (Water works & sewage)

53

478

1,400
62

6,985
370

903
2,791

12,844

Domestic
SME Industries Clusters (Cold Storage, Rice
Mill and Tea)
All Industries
Total
Source: NPC, 2009
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The Bureau of Energy Efficiency (BEE) ‘Energy Star Rating and Labelling Program’ for
domestic appliances initiated as a voluntary program for appliance manufacturers in May
2006, has been guiding the consumers on energy efficiency aspects of several commonly used
home appliances. Since 7th January 2010, energy star labelling of room air conditioners, frost
free refrigerators, and tubular fluorescent lamps has been made mandatory by BEE. It is
expected that more home appliances will be gradually come under the mandatory provision of
the program. The ECO-III Project with USAID/APP funding, has established three Regional
Energy Efficiency Centres (REECs) in India, including the one at Kolkata keeping in view the
Energy Conservation Act, 2001 and programs of Bureau of Energy Efficiency.
Under the National Mission on Energy Efficiency, the state energy conservation Fund was
initiated in 2010, with initial contributions from BEE. This is primarily targeted to conduct
benchmark studies for establishing energy savings potential in SME and Buildings, to draft the
waste heat recovery policies for 20 identified industry types, DPR preparation for energy
conservation ESCOs and Municipal DSM. The State Development Agency has also entered into
a tripartite agreement with private investor and BEE towards establishing the “Bachat Lamp
Yojana” in September 2010, with storage of material and awareness campaign being the
responsibility of the WBSEDCL, while the investor bears the cost of the installation and
replacement. The SDA also carries out awareness programs for the public (TV, Print, Book
Fair), school children, Industry (workshops through PCRA), training support for energy
managers and auditors, energy audits. An LED village campaign has been initiated in North
24 Parganas, while LED conversion of street lighting in the KMC area has been initiated with
50:50 financing.
In West Bengal the electricity consumption in the domestic sector is about 30% of total
electricity consumption in the state. To raise energy efficiency awareness of public at large,
the West Bengal Renewable Energy Agency (WBRDEA) with support from West Bengal
Government and USAID has established a ‘Regional Energy Efficiency Centre (REEC) for Home
Appliances’ at Kolkata.

Concerns due to Climate Change
The envisaged climate change could impact different components of the electricity sector as
outlined in Table (9.4) below. The list is indicative (and needs further development) and is
more to identify risk-mitigation measures in energy systems that would need to be planned
along with other adaptation mechanisms enunciated in the strategy later in this section.
Table9.4: Climate Change and possible impacts on the Electricity Sector
Climate Change Indicators
Hydrological Variability (greater
seasonal and year-to-year variability in

Impacts on the Electricity Sector
Variability in Hydropower generation
Variability in water availability for Thermal
150
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Table9.4: Climate Change and possible impacts on the Electricity Sector
Climate Change Indicators
precipitation, more frequent and
prolonged extreme events like drought
or heavy rainfall)

Increased Temperature

Impacts on the Electricity Sector
Generation
Biomass availability vulnerable to water cycle
impacts affecting household energy security
Could impact renewable generation potential,
especially solar
Threat of damage to infrastructure from extreme
events
Impacts Hydropower generation in summer months
Increased requirements of water for cooling in
Thermal generation
Increased need of energy in household sector for
cooling
Could impact renewable generation potential,
especially solar

Given the intergenerational character of energy planning decisions, the long life span of
energy infrastructure 15-30 years for power plants and 30-40 years for transmission lines
and the expected rise in energy demand, it is important to understand the potential
vulnerabilities of energy services due to climate consequences. The formal knowledge base is
still at an early stage of development (ESMA 2011), particularly for assets that are indirectly
weather dependent (eg. Thermal power, transmission). Renewable energy plays a key role in
future low carbon emission plans aimed at limiting global warming. However, its dependence
on climate conditions makes it also susceptible to climate change.
Thus, the current electricity generation and demand scenario outlined above can be
summarised as follows:
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Energy demand16 is likely to increase by nearly 2.5 times by 2021 and 3.5 times by
2031. Peak demand is likely to increase by 1.5 times by 2031.
The electricity generation sector within the state will continue to be a large
contributor to GHG emissions, as per the plans outlined in the state perspective plan.
However, opportunities exist to mitigate this moderately through:
o Shift in fuel-mix for generation from coal/gas towards benign solar/wind
o Bringing down energy demand through efficiency improvements in T&D and
end-use
o Bringing down peak demand through end-use behavioural change and
technology
o Increased generation efficiencies and emission controls
The electricity sector will continue to be the backbone of economic growth and will
need to be buffered from attendant risks emanating from climate change – hydrologic
variability, extreme events and performance variations from change in ambient
conditions.

Strategies to Address Climate Change Comcerns
The key elements of a multi-pronged strategy for mitigation and adaptation are outlined
below:
1. Plan for reduced CO2 emissions compared to BAU scenario
I.
Increase grid power generation from renewable – xx% of capacity addition
2012-2022
i. Solar PV for large scale power (as it works in low and diffused solar
radiation cases) in districts (e.g. Purulia, Bankura) where wasteland is
available (or abandoned mine areas)
II.
Replace use of grid power for certain end-uses through low temperature solar
thermal – e.g. water heating
2. Reduce anticipated energy and peak demand in the BAU scenario
I.
Demand-side Energy efficiency measures in identified consumer categories
through
i. Efficient-device penetration facilitated by financial, supply chain and
market incentives
ii. Adequate financial incentives for lowering specific consumption
iii. State-led adoption for enabling critical volumes of devices and
technologies in local market and breaking current cost barriers
II.
Supply-side energy efficiency measures
i. Enabling lower system losses (technical and commercial)
ii. Enabling improved efficiencies in energy production
3. Risk mitigation of anticipated impacts from Climate change through
16

According to the Planning commission, Primary energy supply will have to grow by 5.8% per year through
2031-’32 to support a growth rate of 9% annually. If these assumptions hold, the increased demand is likely
to be on the higher side.
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I.
II.

Improved risk assessment of supply infrastructure (including lifeline
infrastructure) for likely scenarios of climate change
Investment and implementation of infrastructure-strengthening initiatives to
cope with extreme events
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Table 9.5: Action Plan for Electricity Sector – Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in
next 5 years

Ap
pro
xco
st
in
tod
ay’s
pri
ce

Actions
Plan in
6-10
years

App
rox
cost
in
tod
ay’s
pric
e

Solar PV for
grid power
generation
and
replacement
of heating
end-use with
low
temperature
Thermal
Power

2,0
00
Cro
re

Review 3,00
PPP and 0
revise
Cror
e

A. Increased Grid Power from Renewable Sources
Produce
2000
MW and
3000
MW
from
renewa
ble
sources
by 2021
and
2031
respecti
vely

MNRE
Programs for
Wind,
Biomass,
Solar

WBREDA, GEDCL

154

Build PPP
modalities
with MVP

Identify
new
sites for
renewa
ble grid
power

Develop
Project
proposal and
apply for
Financial
Closure

Creatio
n of
support
infrastr
ucture
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Table 9.5: Action Plan for Electricity Sector – Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in
next 5 years

Ap
pro
xco
st
in
tod
ay’s
pri
ce

Actions
Plan in
6-10
years

App
rox
cost
in
tod
ay’s
pric
e

2,5
00
Cro
re

Review
of
Incentiv
e
progra
m and
Revisio
n

1,50
0
Cror
e

Land
acquisition
and transfer;
Creation of
energy
evacuation
infrastructur
e
Incentiv MNRE
es for
Program for
Green
NVVN
Energy
Produce
rs,
Material
and
Device
manufac
turing
Industri
es

WBERC, GEDCL,
Utilities

Work out an
incentive
program for
green
producers
based on
end-use and
type of
energy
source
Create legal
and financial
framework
between
participants
for working
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Increas
e
number
of
particip
ant
produce
rs and
supply
chain
particip
ants
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Table 9.5: Action Plan for Electricity Sector – Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in
next 5 years

Ap
pro
xco
st
in
tod
ay’s
pri
ce

Actions
Plan in
6-10
years

App
rox
cost
in
tod
ay’s
pric
e

Review of
Building Bylaws and
advocacy for
amendments

300
Cro
re

Review
of
incentiv
es and
regulat
ory
initiativ
es and
outcom
e

500
Cror
e

B. Increase Off-Grid Power Generation
Incentiv
es for
off-grid
and
standalone
Decentr
alized
Generati
on
Systems

MNRE
Programs for
Wind,
Biomass,
Solar

WBERC, GEDCL,
Utilities

Review of
Public
Lighting
standards
and rules
Public
Advertising
Policy for
Bill Boards
and similar
displays
Energy
Audits of
selected
building
segments Hotels,
Hospitals,
156

Revise
as
needed
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Table 9.5: Action Plan for Electricity Sector – Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in
next 5 years

Ap
pro
xco
st
in
tod
ay’s
pri
ce

Actions
Plan in
6-10
years

App
rox
cost
in
tod
ay’s
pric
e

110
Cro
re

Review
of
Initiativ
es and
Outcom
e

220
Cror
e

etc. for
benchmarks
C. Research and Development
R&D for
improve
d green
energy
assessm
ent
(solar,
wind
and
biomass
),
technol
ogy and
Operati
ons

GEDCL, WBREDA
in collaboration
with national and
International
Institutes and
Research Labs

Improved
and
geographical
ly focused
assessment
of energy
potential solar, wind,
biomass
Collaborativ
e R&D
activities to
improve
efficiency in
Green
energy
materials
and devices
(currently
targeting
identified PV
technologies
- namely,
Crystalline
Silicon,
Amorphous

157

Next
Steps
on
Researc
h and
Develop
ment
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Table 9.5: Action Plan for Electricity Sector – Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in
next 5 years

Ap
pro
xco
st
in
tod
ay’s
pri
ce

Actions
Plan in
6-10
years

Silicon and
Cadmium
Telluride)

Applied
research and
technology
validation of
existing
processes
and
technologies

Demonstrati
on Projects
for user
education in
Solar
Thermal and
Biomass
gasification/
combustion
technologies

158

Revise
Targets
for
deploy
ment
and
penetra
tion

App
rox
cost
in
tod
ay’s
pric
e
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Table 9.5: Action Plan for Electricity Sector – Mitigation
Strategi
es

Manpo
wer
develop
ment for
installat
ion and
O&M

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

GEDCL, WBREDA
in collaboration
with national and
International
Institutes and
Research Labs and
in consultation
with MNRE

159

Actions in
next 5 years

Ap
pro
xco
st
in
tod
ay’s
pri
ce

Actions
Plan in
6-10
years

Economic
Assessment
studies to
target enduse
categories
and explore
supply chain
and market
drivers for
achieving
critical
volumes

Develop
ment of
financia
l
stimulu
s and
incentiv
e
package
s for
increas
ed
penetra
tion of
technic
ally
feasible
alternat
ives

Curriculum
development
for
production,
engineering,
installation
and
maintenance
activities,
with
identified

Certific
ation
progra
ms,
Manpo
wer
deploy
ment

App
rox
cost
in
tod
ay’s
pric
e
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Table 9.5: Action Plan for Electricity Sector – Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in
next 5 years

Ap
pro
xco
st
in
tod
ay’s
pri
ce

Actions
Plan in
6-10
years

institutions

160

Short-term
and Longerterm training
programs

Revise
as per
Market
accepta
bility

Establishme
nt of
Fellowships
for education
and research
in green
energy

Review
manpo
wer
require
ments,
educati
on
incentiv
es and
recast
as
needed

App
rox
cost
in
tod
ay’s
pric
e
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Table 9.6: Action Plan for Electricity Sector - Adaptation
Strate
gies

Current
programmes
/projects

Fund
avail
able

Implemented
through
(institution/progra
mme/project)

Actions in
next 5
years

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

A. Unlocking the market for Energy Efficiency
Develo
ping
the
ecosyst
em for
Perfor
mAchiev
eTrade

Depe
nds
on
State
contri
butio
nGoI
will
match
amou
nt

WBERC, BEE, SDA for
Energy Conservation,
WBPCB

Energy
audits and
developme
nt of
Specific
Energy
Consumptio
n norm for
designated
Industries

CII, ASSOCHAM, FICII,
Industry
Associations, WB
Federation of
Commerce and
Industry

Target
setting for
designated
industries
through
national/int
ernational
benchmark
s and
consultatio
n

IFCI, REC, NABARD,
IREDA, PFC

Developme
nt of
Monitoring
and
Verification

161

Revi
ew
of
actio
n
and
outc
ome.
Impr
oved
goal
setti
ng.

App
rox.
cost
in
tod
ay’s
pric
e
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Table 9.6: Action Plan for Electricity Sector - Adaptation
Strate
gies

Current
programmes
/projects

Fund
avail
able

Implemented
through
(institution/progra
mme/project)

Actions in
next 5
years

Protocol
Empanelme
nt of
Energy
auditors
and
Electricity
Services
Companies
(ESCO) for
baseline
measureme
nts
Financial Institutions

Enunciate
methodolog
y for
PerformAchieveTrade and
test-run for
limited
period
Award
Energysaving
certificates
Create
platform
for trading

162

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

App
rox.
cost
in
tod
ay’s
pric
e

162

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE
Table 9.6: Action Plan for Electricity Sector - Adaptation
Strate
gies

Current
programmes
/projects

Fund
avail
able

Implemented
through
(institution/progra
mme/project)

Actions in
next 5
years

in ESCerts,
accounting
and
depository
protocols
B. Market Transformation of Energy Efficiency
Levera
ging
Interna
tional
Financi
al
Instru
ments
for
promot
ion of
energy
efficien
cy

Engage
with
bilateral
and multilateral fund
(like the
DFID
Innovation
Fund)
managers
to engage
and
prepare
project
reports for
funding

Levera
ge CDM
for
design
ated
sectors

Prioritize
designated
end-use
sectors Household
energy,
Municipal
DSM,
designated
163

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

App
rox.
cost
in
tod
ay’s
pric
e
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Table 9.6: Action Plan for Electricity Sector - Adaptation
Strate
gies

Current
programmes
/projects

Fund
avail
able

Implemented
through
(institution/progra
mme/project)

Actions in
next 5
years

industry
clusters

Plan of
Action after
baseline
studies,
energy
demand
growth
studies and
sample
energy
savings
potential
studies
Enable
Public
sector
leadership
with
adequate
financing
and
aggregate
projects for
critical
mass.

164

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

App
rox.
cost
in
tod
ay’s
pric
e
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Table 9.6: Action Plan for Electricity Sector - Adaptation
Strate
gies

Current
programmes
/projects

Fund
avail
able

Implemented
through
(institution/progra
mme/project)

Actions in
next 5
years

Identify
CDM
potential in
various
sectors,
pilot
initiatives
with
adequate
MVP to
build state
CDM
roadmap
with target
Create
Energy
Efficien
cy
Market
s

Create
demand for
energy
services
through
statefunded
energy
retrofit
projects in
the public
sector
Develop
guidelines
for ESCOs
and
accredit
165

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

App
rox.
cost
in
tod
ay’s
pric
e
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Table 9.6: Action Plan for Electricity Sector - Adaptation
Strate
gies

Current
programmes
/projects

Fund
avail
able

Implemented
through
(institution/progra
mme/project)

Actions in
next 5
years

App
rox.
cost
in
tod
ay’s
pric
e

them
through
ICRA/CRISI
L or similar
organizatio
ns
Support
institutions
in
implementi
ng
curriculum
and
preparing
students for
national
accreditatio
n exams
C. Creating the Framework for Energy-efficient Economic Development
Incenti
ves to
State
govern
ment
undert
akings
to take
up
energy
efficien

Policy
guidance to
state PSU to
take up
energy
efficiency in
their
facilities energy
audits,
energy
efficient
166

Acti
ons
Plan
in
next
10
year
s

App
rox.
cost
in
tod
ay’s
pric
e
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Table 9.6: Action Plan for Electricity Sector - Adaptation
Strate
gies

Current
programmes
/projects

Fund
avail
able

Implemented
through
(institution/progra
mme/project)

cy

Actions in
next 5
years

procureme
nt, adoption
of ECBC,
etc.

Energy
efficiency
performanc
e index
(EEPI)to be
developed
by expert
committee
(DoP&NES,
BEE-SDA,
PWD) and
added to
MoU from
2013-'14
Develop
guidelines
for Energy
Efficient
public
procureme
nt with
rationalizat
ion
enabling
retrofit in
existing
167

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

App
rox.
cost
in
tod
ay’s
pric
e
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Table 9.6: Action Plan for Electricity Sector - Adaptation
Strate
gies

Current
programmes
/projects

Fund
avail
able

Implemented
through
(institution/progra
mme/project)

Actions in
next 5
years

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

App
rox.
cost
in
tod
ay’s
pric
e

buildings
and ECBC
norms for
new
buildings

Table 9.7: Action Plan for Electricity Sector - Risk Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in next 5
years

A. Risk Assessment of Climate Impacts on Energy Services
Assessm
ent
Studies
and
Simulati
ons

Risk Assessment
of energy sources
- hydro, coal, gas,
solar, wind,
biomass, etc. - in
anticipated
climate change
situations
(variable rainfall,
temperature,
168

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

Ap
pr.
cos
t in
tod
ay’
s
pri
ce
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Table 9.7: Action Plan for Electricity Sector - Risk Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in next 5
years

App
rox.
cost
in
tod
ay’s
pric
e

extreme events)

Risk Assessment
of energy
infrastructure in
climate change
situations
including extreme
events
Risk assessment
of energy demand
B. Mainstreaming Risk-adaptation strategies in Energy Planning and Provision
Identific
ation of
riskreductio
n
strategie
s

Identification and
Prioritization of
adaptation
strategies desilting in dams,
relocation of
selected
infrastructure,
strengthening

169

Acti
ons
Plan
in
next
10
year
s

Ap
pr.
cos
t in
tod
ay’
s
pri
ce
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Table 9.7: Action Plan for Electricity Sector - Risk Mitigation
Strategi
es

Current
programme
s/projects

Fun
d
avai
labl
e

Implemented
through
(institution/progr
amme/project)

Actions in next 5
years

Mainstr
eaming
strategie
s into
energy
infrastr
ucture
plannin
g,
impleme
ntation
and
mainten
ance

Include riskreduction
elements as
components of
energy planning,
implement and
review in realtime events;
retrofit existing
infrastructure

Review
and
Revise

Benchmark and
Review

170

App
rox.
cost
in
tod
ay’s
pric
e

Acti
ons
Plan
in
next
10
year
s

Ap
pr.
cos
t in
tod
ay’
s
pri
ce
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10. Institute for Climate Change
Introduction
National Action Plan on Climate Change 2008 envisages setting up of an Institute in the State
level – aiming towards formulation of strategic knowledge (encompassing climate change
issues, energy security and food security) for sustainable development with economic growth
of the state vis-à-vis country in eco-friendly manner.
Therefore it is imperative to understand the performance criteria what is really happening to
environmental resources like air, water and forests in response to “geo-bio-cultural”
interactions. Primarily, the institute will play a catalytic role in tracking research being
conducted by different departments/ institutions/organization in the state and also
undertaking its own.

Core-Business
Enrolment of partners and partnering institutions/organizations for building effective coordination; the Institute will act as a “Knowledge Domain” for “Transitional Research” i.e. to
foster exchange of data related to climate change, good practices and policy initiatives across
states of the country / adjacent countries with similar physiographic provinces e.g.
Bangladesh, Pakistan, Sri Lanka and Myanmar.
A list of Partner Institutions / Organisations for each component groups has been prepared
based on the discussion among sectoral committee members and GIZ representative and
convener of the sectoral committee is indicated in Table 10.1.
Table 10.1: Partner Institutions
Sl.
No.

Component
Discipline

1.

Atmospheric Science

2.

Land Use/ Land Cover &
Soil Sciences

Govt. Deptt./Organisation/Academic Institution
Indian Meteorological Deptt., GoI
Atmospheric Sc. Deptt., Calcutta University
ISRO, Deptt. of Space, GoI
CORAL, IIT, Kharagpur
National Remote Sensing Centre (NRSC), Dept. of Space, GoI
Deptt. of Science & Technology, Govt. of West Bengal
Institute of Environmental Studies & Wetland Management
Central Soil Research Inst.
Bidhan Chandra Krishi Viswavidyalaya
Uttar Banga Krishi Viswavidyalaya
Viswabharati Pally Sikha Sadan
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Table 10.1: Partner Institutions
Sl.
No.

Component
Discipline

3.

Forest & Biodiversity

4.

Water Resources

5.

Climate Change &
Health

6.

Livelihood & Adaptation

7.

Energy Efficiency

8.

Disaster Management

Govt. Deptt./Organisation/Academic Institution
Forest Deptt., Govt. of West Bengal
Biodiversity Board, Govt. of West Bengal
Deptt. of Marine Science, Calcutta University
Botanical Survey of India
Zoological Survey of India
North Bengal University (Himalayan Study Unit)
Irrigation & Waterways Deptt., Govt. of West Bengal
Deptt. of Science & Technology, Govt. of West Bengal
Central Inland Fisheries Research Institute
Kolkata Port Trust
Central Institute of Brackish Water Aquaculture
Centre for Ground Water Studies
State Water Investigation Directorate, Govt. of West Bengal
Central Ground Water Board (Eastern Region)
School of Water Resources, Jadavpur University
Civil Engineering Deptt., IIT, Kharagpur,
Fisheries Deptt., Govt. of West Bengal,
Marine Science Deptt., Calcutta University
Public Health Engineering Deptt., Govt. of West Bengal
School of Oceanographic Studies, Jadavpur University
National Institute of Cholera and Enteric Disease
Tropical Medicine
Indian Institute of Chemical Biology
CENTRO MAP
Seth Sukhlal Karnani Memorial (Research Divn.)
National Institute of Pharmaceutical Education and Research
Global Change Programme, Jadavpur University
Sunderban Biosphere Reserve Wing of Forest Deptt., Govt. of
West Bengal
Bidhan Chandra Krishi Viswavidyalaya
World Wildlife Fund
Deptt. of International Studies, Jadavpur University
Agriculture Deptt., Govt. of West Bengal
Confederation of Indian Industries (State Unit)
West Bengal State Electricity-Distribution Company Ltd.
Power Deptt., Govt. of West Bengal
Centre for Energy and Environmental Management
Pollution Control Board
Disaster Management, Support Div.. National Remote Sensing
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Table 10.1: Partner Institutions
Sl.
No.

Component
Discipline

Govt. Deptt./Organisation/Academic Institution
Centre, Dept. of Space, GoI
Deptt. of Science & Technology, Govt. of West Bengal
National Disaster Management Authority
National Institute of Disaster ManagementNational Institute of
Disaster Management

Management of the Institute
1. The proposed institute should preferably be established under the aegis of Deptt. of
Environment, Govt. of West Bengal as an autonomous body – could be managed through
West Bengal Pollution Control Board (WBPCB). Government should provide adequate
grants to the institute for its effective functioning. The name of the proposed institute
may be “Institute for Climate Change Research & Ecological Design or Management”.
In this context, the “Institute of Environmental Studies & Wetland Management” (IESWM),
a registered society under administrative control of Deptt. of Environment, GoWB may be
considered to host the climate change institute initially. Subsequently, with necessary
upgradation and expansion of the IESWM establishment, they may be re-designated as
“Institute for Climate Change Research & Ecological Design or Management”. This is being
proposed considering the work module, available infrastructural set up and manpower
strength (both scientific grade and administrative support staff) of the IESWM –
pragmatic approach with S & T input to maintain space-time availability of the
programme.
2. The institute will be advised and steered by a Science Advisory Council (Think Tank) – to
be set up by the WBPCB/Environment Deptt., GoWB in due course.
Advisory Council / Think Tank of the Institute would comprise of not more than 15 expert
members:
a) Chairman – Secretary, Deptt. of Environment, Govt. of West Bengal
b) Expert members will be from Academic / R & D Institutions with National /
International repute in component disciplines.
c) Tenure of members of the Advisory Council will be 3 (three) years excluding the
Departmental Officials.
d) Advisory Council meeting may be convened on quarterly basis. However, a general
review meeting may be organized on annual / biannual basis.
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Chief Environmental Officer, Deptt. of Environment, Govt. of West Bengal may act as
Member Convener till establishment of the Institute.

Prime Activities
Goal
The proposed institution is to build research strengths, rethink current development models
and to maintain a strong and effective co-ordination among the existing knowledge
institutions in national and international level to address the climate change issues and
challenges of the civil society. Under the various themes indicated in Table 1, the main
objectives are as follows:
Objectives
o To develop techniques to translate climate change information (both climatological
and model prediction) for useful applications by different stake holders e.g. research
groups engaged in impact and vulnerability assessment or even end-users like
farmers, fishermen etc.
o Training and capacity Building – Emphasis on skill development, at all levels, across
various sector to enable communities become sufficiently empowered with know how
and specific required skills, necessary for adaptation to CC.
A. Atmospheric Sciences:
o Study on Atmospheric composition, climate and variability – Monitoring, source
identification of various Green House Gases (GHG). Aerosols, space-time variability, biogeochemical aspects etc.
o

To develop capacity to undertake climate change modeling

o

To identify and explore new areas of research related to the fundamental understanding
of earth’s climate system and to undertake collaborative research with
national/international level institute.

B. Landuse, Land Cover & soil Sciences
o

Identification of Disturbance Gradient Zone in the bio-physical environment –
Monitoring and assessment of landuse and land cover (LULC) changes, especially in
the sensitive environment e.g. the Himalayan region, coastal zone etc.

o

Geo-history modeling of natural hazards/disasters – dynamic viewing capabilities
encompassing past-present-future Climate–Society interactions for identifying ‘geoenvironmental indicators’ towards framing ‘strategic guidelines’ in societal
perspective.

174

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 175

o

Mapping Soil nutrient and characteristics across the state and understanding its
interactions and role in the entire system

o

Study on plant pathology and pest management in the context of “Pests, Diseases and
Weeds” because of their importance as yield-reducing factors in agriculture and plant
diseases functioning of ecosystems and the profitability of crop production

C. Biodiversity and Forests
o

Prioritization of Bioprospecting Zones – Enhancing ecological sustainability to
maintain/ conserve uniqueness of biodiversity – study of micro flora (including
medicinal plant variety) and fauna, wild life and animal population in ecologically
sensitive areas like the Himalayan region, mangrove swamp zone in coastal belt or
land degradation areas.

o

Studying the role of forests in ecosystems and supporting livelihoods, C sequestration
potential of forests, and other forest related studies, and understanding the impacts of
climate change on forests and associated vulnerabilities

o

Generate scientific documents for informed decision making

o

Undertake training programmes in various aspects of biodiversity and forests vis a vis
climate change
D. Water Resources
o

To study the impacts of Climate and climate change on –Hydrodynamic Circulation –
‘agro-water-ecosystem’ potential and vulnerability in response to any change in
hydrological cycle, glacial retreat etc. – hydrological modeling of regional basins/
watersheds to ‘locale specific’ recharge issues on micro-watershed level.

o

Undertake studies to understand the consequent socio economic impacts and hence
tdevise strategies to adapt

o

Generate scientific documents for informed decision making

o

Undertake training programmes in various aspects of biodiversity and forests vis a vis
climate change

E. Climate Change and Health
o

To understand the interactions of climate with the human health in the West Bengal
context, and the vulnerability of the population such as and not limited to
Heat stress related diseases
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-

virus and vector epidemiology
Water borne diseases
Infectious diseases

F. Energy Efficiency
This sector intends to cover the following but not limited to
o Study the various energy efficiency options that can be implemented in the state of
West Bengal, including the use of new and renewable energy,
o

Provide Technology development and support,

o

Undertake studies to identify base lines emissions and make emission projections

o

Contribute to developing projects towards gaining C credits through various
mechanisms both national as well as international such as PAT and CDM respectively

o

Devise demand management programmes for more resilient and adaptable society.

G. Disaster management
o

Understand the climate change implications on Hazard and vice a versa

o

To develop adaptation plans for disaster risk reduction and mitigation

o

Towards integrating climate change and disaster risk reduction and mitigation
strategies in planning

Manpower Requirement
The institute will be headed by a renowned scientist to be designated as Principal Chief
Scientist/Head/Director and the rest of the Scientists will be working in four (4) divisions as
mentioned above (Figure 10.1).
In addition to the scientists, there will be support personnel to manage general
administration, accounts and IT services to all the divisions. At present it is presumed that a
total number of 40 Scientific personnel and 30 number of Administrative staff are basic
requirement for the institute. The details are furnished in Table – 10.2 and 10.3.

Management of the Institute
The proposed institute should preferably be established under the aegis of Deptt. of
Environment, Govt. of West Bengal as an autonomous body – could be managed through West
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Bengal Pollution Control Board (WBPCB). Government should provide adequate grants to the
institute for its effective functioning. The name of the proposed institute may be “Institute for
Climate Change Research & Ecological Design or Management”.
In this context, the “Institute of Environmental Studies & Wetland Management” (IESWM), a
registered society under administrative control of Deptt. of Environment, GoWB may be
considered to host the climate change institute initially. Subsequently, with necessary
upgradation and expansion of the IESWM establishment that may act as Institute for climate
change studies. This is being proposed considering the work module, available infrastructural
set up and manpower strength (both scientific grade and administrative support staff) of the
IESWM – pragmatic approach with S & T input to maintain space-time availability of the
programme.
The institute will be advised and steered by a Science Advisory Council (Think Tank) – to be
set up by the WBPCB/Environment Deptt., GoWB in due course.

Principal Chief Scientist/Head/Director

Chief Scientist/ Addl.
Director

Principal
Scientist
Div. – 1
(A+B)
Sr. Scientist
3 Nos.

Jr. Scientist
6 Nos.

Principal
Scientist
Div. – 2
(C+D)
Sr. Scientist
3 Nos.

Jr. Scientist
5 (3+2*)

Chief Scientist/ Addl.
Director

Principal
Scientist
Div. – 3
(E+F)
Sr. Scientist 3
(2+1*)
Nos.
(E+F)
Jr. Scientist
5 (3+2+)

Administrative
Wing

Principal Scientist
Div. – 4
(G + Knowledge
Management)
Sr. Scientist 4
(2+2+) Nos.

Jr. Scientist
5 Nos.

Senior
Administrative
Officer
Administrative
Officer & Staff
Members

(Table – II)
Total Scientific Grade Manpower – 40 Nos.
N.B., * IT personnel – to provide services to all the divisions; + Post(s) to be filled up with Social Science
background/basic discipline.
Figure 10.1: Organizational Structure & Manpower strength of the proposed Institute
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Provision for Technician grade manpower to be identified by the Divisional Heads as per
requirement in due course.

1.
2.
3.
4.
5.

Table10.2: Suggested Pay Scale of the Scientific Personnel
Principal Chief Scientist/
Rs.37,000 – 60,000/-;
PB 5 :
Head/ Director
G.P. Rs.10,000
Chief Scientist/ Addl.
Rs.37,000 – 60,000/-;
PB 5 :
Director
G.P. Rs.8,900
Principal Scientist/
Rs.37,000 – 60,000/-;
PB 5 :
Divisional Heal
G.P. Rs.8,700
Sr. Scientist
Rs.9,000 – 40,500/-;
PB 4 :
G.P. Rs.7,600
Jr. Scientist
Rs.9,000 – 40,500/-;
PB 4 :
G.P. Rs.5,400

Table 10.3: Suggested Pay Scale of the Administrative Personnel
Sl.
No.
1.

Category

Pay Band

Sr. Administrative Officer

-

Administrative Officer &
DDO

-

Accountant;
Section Officer; Cashier
(one each)
P.A.
(to be attached with the
Higher Officials upto the
rank of Div. Head)

-

5.

UD and LD Assistant

-

6.

Attendant/ Messenger
(Group-D)

-

2.

3.

4.

PB 4 :
PB 4 :

Pay Scale
Rs.9,000 – 40,500/-;
G.P. Rs.7,600
Rs.9,000 – 40,500/-;
G.P. Rs.5,400

No. of
Posts
1
1
3
(1+1+1)

As per existing Pay Scale of the Govt. of
West Bengal.

7

3
(1+2)
15

Total :

30

Total Cost of setting up the institution
Manpower: Rs 25 Lakh/year
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Infrastructure cost: Rs. 1.00 Cr 1st year, and Rs. 30 Lakh from next year onwards (to be
housed within WBPCB, only cost of hardware and software included)
Cost 12th Plan: Rs. 2.45 Cr
Cost 13th Plan: Rs. 2.00 Cr

179

WEST BENGAL ACTION PLAN ON CLIMATE CHANGE 180

Annexures
Annexure 1
Government of West Bengal
Department of Environment
No. EN/ 1108 /T-III-2/001/2010

Date : 12 /04/2010
NOTIFICATION

Whereas, climate change has emerged as single most challenge before us to sustain
human development in future in a sustainable manner,
Whereas, planned adaptation and mitigation work can reduce the impact of
anthropogenic climate change,
Whereas, Government of India has put in place a National Action Plan on climate
change in the year 2008 which specifies the broad framework for course of action in climate
related fields through eight national missions,
Whereas, Ministry of Environment, Government of India urged upon the states to
frame their respective State Action Plan on climate change,
Whereas, the Government of West Bengal resolved to prepare their own State Action
Plan,
Therefore, Governor is pleased to constitute the following two committees to prepare
the State Action Plan on Climate Change.
A. Steering Committee
Chief Secretary, Government of West Bengal
Principal Secretary, Department of Environment, Government of West Bengal
Addl. Chief Secretary, Department of Forests, Government of West Bengal
Addl. Chief Secretary, Department of Power & NES, Government of West Bengal
Principal Secretary, Department of Science & Technology, Government of West Bengal
Principal Secretary, Department of Urban Development, Government of West Bengal
Principal Secretary, Department of Agriculture, Government of West Bengal
Principal Secretary, Department of Sundarban Affairs, Government of West Bengal
Principal Secretary, Department of Panchayat & Rural Development, Government of
West Bengal
Secretary, Department of Municipal Affairs, Government of West Bengal
B. Drafting Committee
Shri Subrat Dhaundyal, IFS, CCF, Central, Forest Department
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Shri Nabani Dey, WBCS (Exe.) Special Secretary, Urban Development Department
Dr. Pradip Sen, Jt. D.A. (Res), W.B., Agriculture Department
Dr. Kallol Kr. Mukherjee, WBCS (Exe.), Project Manager, CMU, KUSP
Shri Subhash Acharya, Jt. Project Director (Monitoring and Evaluation), Sundarban
Development Board
Shri S.P. Gonchoudhury, Managing Director, West Bengal Green Energy Development
Corporation
Shri Indranil Mukhopadhyay, Programme Officer, Panchayat & Rural Development
Department
Dr. P. Chakrabarti, Chief Scientist, Science & Technology Department
Shri Debal Ray, Chief Environment Officer - Convenor
The drafting committee will be responsible for drafting the State Action Plan on
Climate Change. They may constitute sector-wise working groups involving the line
departments and experts. The working groups may hold consultations and come up with
sectoral plans. It will be the responsibility of drafting committee to synthesize the sectoral
plans into a State Action Plan.

The steering committee will review periodically the progress of State Action Plan
preparation and provide guidance to the drafting committee.
The draft State Action Plan on Climate Change will be prepared within 6 months from
the date of publication of this notification.

By the order of the Governor
Sd/( M. L. Meena )
Principal Secretary
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No. EN/ 1108 /T-III-2/001/2010/1(9)

Date : 12 /04/2010

Copy forwarded for information and necessary action to :1. Shri Subrat Dhaundyal, IFS, CCF, Central, Forest Department, Aranya Bhavan, 10A, LA
Block, Sector – III, Salt Lake, Kolkata – 700 098
2. Shri Nabani Dey, WBCS (Exe.) Special Secretary, Urban Development Department,
Nagarayan Bhavan, DF-8, Sector – I, Salt Lake City, Kolkata – 700 064
3. Dr. Pradip Sen, Jt. D.A. (Res), W.B., Agriculture Department, Writers’ Buildings, Kolkata
– 700 001
4. Dr. Kallol Kr. Mukherjee, WBCS (Exe.), Project Manager, CMU, Kolkata Urban Services
for the Poor, Ilgus Bhavan, HC-Block, Sector – 3, Bidhannagar, Kolkata- 700 106.
5. Shri Subhash Acharya, Jt. Project Director (Monitoring and Evaluation), Sundarban
Development Board, Mayukh Bhavan, Kolkata – 700 091
6. Shri S.P. Gonchoudhury, Managing Director, West Bengal Green Energy Development
Corporation, Bikalpa Shakti Bhavan, J-1/10, EP & GP Block, Sector-V, Salt Lake
Electronics Complex, Kolkata – 91
7. Shri Indranil Mukhopadhyay, Programme Officer, Panchayat & Rural Development
Department, Jessoph Building, Kolkata – 700 001
8. Dr. P. Chakrabarti, Chief Scientist, Science & Technology Department, Bikash Bhavan,
Salt Lake, Kolkata – 700 064
9. Shri Debal Ray, Chief Environment Officer, Environment Department
Sd/( S. Moitra )
Joint Secretary
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No. EN/ 1108 /T-III-2/001/2010/2(10)
/04/2010

Date : 12

Copy forwarded for information and necessary action to :1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

P.S. Chief Secretary, Government of West Bengal
P.S. to Principal Secretary, Department of Environment, Government of West Bengal
P.S. to Addl. Chief Secretary, Department of Forests, Government of West Bengal
P.S. to Addl. Chief Secretary, Department of Power & NES, Government of West Bengal
P.S. to Principal Secretary, Department of Science & Technology, Government of West
Bengal
P.S. to Principal Secretary, Department of Urban Development, Government of West
Bengal
P.S. to Principal Secretary, Department of Agriculture, Government of West Bengal
P.S. to Principal Secretary, Department of Sundarban Affairs, Government of West
Bengal
P.S. to Principal Secretary, Department of Panchayat & Rural Development,
Government of West Bengal
P.S. Secretary, Department of Municipal Affairs, Government of West Bengal
Sd/( S. Moitra )
Joint Secretary
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Annexure 2
Government of West Bengal
Department of Environment
Writers’ Buildings, Block – G, 2nd Floor
Kolkata – 700 001

NOTIFICATION

No. EN/3453/T-III-2/001/2010

Date : 16/12/2010

WHEREAS, Government of West Bengal has resolved to prepare State Action Plan
on Climate Change and has constituted a Steering Committee and Drafting
Committee vide notification no. EN/1108/T-III-2/001/2010 dated 12/04/2010,
WHEREAS, the Drafting Committee identified 10 sectors which are most climate
sensitive in the context of West Bengal,
WHEREAS, Sundarbans as one such sector.
Therefore, in partial modification of Notification No.EN/ 3165 /T-III-2/ 001/2010
Date : 16 /11/2010 the Governor is pleased to constitute the following sectoral
committee to prepare the sectoral report on Sundarbans for eventual
incorporation into State Action plan on Climate Change
1.
2.
3.
4.
5.
6.
7.
8.
9.

Prof. Amalesh Chowdhury – Member
Dr. Asish Kr. Ghosh – Member
Dr. Kalyan Rudra – Member
Dr. Sugata Hazra – Member
Dr. Manash Ghosh – Member
Representative of Bidhan Chandra Krishi Viswa Vidyalaya – Member
Representative of IIT Kharagpur
Representative of University of Animal & Fishery Science
Shri Subhash Chandra Acharyya – Convenor

The sectoral committee may co-opt any member as and when they feel the need
for doing so.
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The sectoral committee may discuss with the drafting committee any issues they
consider relevant.
The sectoral committee shall take help of consultants engaged by either the State
Government or any external agency on behalf of State Government in the matter
of preparation of sectoral plan, vulnerability analysis and GHG emission
inventory preparation.
The members of the sectoral committee, excluding the official members, shall be
paid honorarium at a rate of Rs.500/- per sitting.
By order of the Governor,

Sd/( K.S. Rajendra Kumar )
Additional Chief Secretary to the Government of West Bengal
2
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No. EN/3453/T-III-2/001/2010 /1(9)

Date : 16/12/2010

Copy forwarded for information and necessary action to :1. Prof. Amalesh Chowdhury, Secretar
y, SD Marine Research Institute,
Sagar Island – 743 373
2. Dr. Asish Kr. Ghosh, President, Centre for Environment & Development,
Kolkata.
3. Dr. Kalyan Rudra, Geographer and River Specialist, 453, Dum Dum Park,
Flat-4A, Kolkata – 700 055
4. Dr. Sugata Hazra, Director, School of Oceanographic Studies, Jadavpur
University, Kolkata – 700 032.
5. Dr. Manash Ghosh, Sundarban Development Board
6. Vice Chancellor, Bidhan Chandra Krishi Viswa Vidyalaya – He is requested
to nominate a official member to function as a member in the sectoral
committee of Sundarbans.
7. Director, Indian Institute of Technology, Kharagpur – 721 302. He is
requested to nominate a official member to function as a member in the
sectoral committee of Sundarbans.
8. Vice Chancellor, University of Animal & Fishery Science, 68, Khudiram
Bose Sarani, Kolkata – 700 037. He is requested to nominate a official
member to function as a member in the sectoral committee of Sundarbans.
9. Shri Subhash Chandra Acharyya, Jt. Project Director (Monitoring and
Evaluation), Sundarban Development Board, Mayukh Bhavan, Kolkata –
700 091
Sd/(Debal Ray)
Chief Environment Officer
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No. EN/3453/T-III-2/001/2010/2(2)

Date :16 /12/2010

Copy forwarded for information to :1. The Secretary, Sundarbans Affairs Department
2. The Additional Chief Secretary, Environment Department.
(Debal Ray)
Chief Environment Officer
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Annexure 3
Government of West Bengal
Department of Environment
Writers’ Buildings, Block – G, 2nd Floor
Kolkata – 700 001

NOTIFICATION
No. EN/3528/T-III-2/001/2010

Date : 24/12/2010

WHEREAS, Government of West Bengal has resolved to prepare State
Action Plan on Climate Change and has constituted a Steering Committee and
Drafting Committee vide notification no. EN/1108/T-III-2/001/2010 dated
12/04/2010,
WHEREAS, the Drafting Committee identified 10 sectors which are most
climate sensitive in the context of West Bengal,
WHEREAS, Energy Efficiency as one such sector.
Therefore, in partial modification of Notification No. No. EN/3166/T-III-2/
001/ 2010 Date 16/11/2010 Governor is pleased to constitute the following
sectoral committee to prepare the sectoral report on energy efficiency for eventual
incorporation into State Action plan on Climate Change
1.
2.
3.
4.
5.

Representative of State Electricity Distribution Company Limited –
Member
Shri Angshuman Majumdar, Divisional Engineer, WBREDA - Member
Shri Jay Chakraborty, Divisional Engineer, WBREDA - Member
Dr. Tapas Kumar Gupta, Chief Engineer – Member
Shri S.P. Gon Chaudhuri, Managing Director, WBGEDCL – Member &
Coordinator

The sectoral committee may co-opt any member as and when they feel the
need for doing so.
The sectoral committee may discuss with the drafting committee any
issues they consider relevant.
The sectoral committee shall take help of consultants engaged by either
the State Government or any external agency on behalf of State Government in
the matter of preparation of sectoral plan.
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The members of the sectoral committee, excluding the official members,
shall be paid honorarium at a rate of Rs.500/- per sitting.

By order of the Governor,

Sd/( K.S. Rajendra Kumar )
Additional Chief Secretary to the Government of West Bengal
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No. EN/3528/T-III-2/001/2010/1(5)

Date : 24/12/2010

Copy forwarded for information and necessary action to :-

1.

2.

3.

4.
5.

The Chairman & Managing Director, State Electricity Distribution
Company Limited, Bidyut Bhavan, Bidhannagar, Kol – 91 – He is
requested to nominate a official member to function as a member in the
sectoral committee of Sundarbans.
Shri Angshuman Majumdar, Divisional Engineer, West Bengal
Renewable Energy Development Authority, Bikalpa Shakti Bhavan, Plot
No. J- 1/10, EP & GP Block, Sector – V, Salt Lake Electronics Complex ,
Kolkata – 700 091.
Shri Jay Chakraborty, Divisional Engineer, West Bengal Renewable
Energy Development Authority, Bikalpa Shakti Bhavan, Plot No. J1/10, EP & GP Block, Sector – V, Salt Lake Electronics Complex,
Kolkata – 700 091.
Dr. Tapas Kumar Gupta, Chief Engineer, West Bengal Pollution Control
Board.
Shri S.P. Gon Chaudhuri, Managing Director, West Bengal Green
Energy Development Corporation Ltd., Bikalpa Shakti Bhavan, Plot No.
J- 1/10, EP & GP Block, Sector – V, Salt Lake Electronics Complex,
Kolkata – 700 091.
(Debal Ray )
Chief Environment Officer

No. EN/3528/T-III-2/001/2010/2(2)

Date : 24/12/2010

Copy forwarded for information to :1. The Principal Secretary, Power & NES Department
2. The Additional Chief Secretary, Environment Department.

(Debal Ray )
Chief Environment Officer
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Annexure 4
Proposed Members of the Science Advisory Council
Sl.
No.

Members

Department/Organisation

1.

Secretary

Deptt. of Environment, GoWB

2.

Secretary

Deptt. of Sc. & Tech, GoWB

3.

Member Secretary

West Bengal Pollution Control Board

4.

Chief Environmental Officer

Deptt. of Environment, GoWB

5.

Director

Institute of Environmental Studies and Wetland
Management

Departmental Officials

Non-Official Members
5.

Dr. Saroj Sanyal

Vice-Chancellor, BCKV

6.

Dr.H.K.Mazumdar

Director Grade Scientist of IICB, CSIR, GOI

7.

Dr.S.P.Sinha Ray

8.

Dr.A.K.Raha

Former Member, Central Ground Water Board, GOI and
Chairman, Fluoride Task Force Committee, GoWB
PCCF, Deptt. of Forest, GoWB

9.

Dr.P.Chakrabarti

Chief Scientist, Deptt. of Sc. & Tech, GoWB

10.

Dr.S.Raha

Director, Bose Institute

11.

Prof. Sugata Hazra

School of Oceanography, Jadavpur University

12.

Prof. (Mrs.) S. Choudhury

Deptt. of Atmospheric Sciences, Calcutta University

13.

Prof. (Mrs.) S. Sen

Deptt. of International Relations, Jadavpur University

14.

Prof. Sujay Basu

15.

Dr. Abhijit Mitra

Former Head, Deptt. of Electrical Engineering, Javavpur
University
and Director,
for University
Energy and
Deptt. of Marine
Sciences,Centre
Calcutta
Environmental Management
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