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Agriculture contributes to 18% of India’s gross domestic product (GDP) and is the main
source of livelihood for more than 58% of the population. Most of this 0.7 billion people
dependent on agriculture live in the 2.62 lakh Gram Panchayats comprising more than
6.40 lakh villages. While the farmers may have a very insignificant contribution towards
climate change, they are at the receiving end for change in temperature and
precipitation triggered mainly by anthropogenic activities worldwide. Primarily because
their main occupation of agriculture is very vulnerable to climate change. The Indian
Economic Survey 2017-18 highlights more than 4% and 12.8% decline in crop yields
due to extreme temperature and rainfall shocks, respectively. Using the temperature
and projected trends of precipitation of the Intergovernmental Panel on Climate
Change (IPCC), the survey estimates that income from agriculture will decline by as
much as 25% in the unirrigated areas of the country. At the current level of farm
income, climate change will bring down the income of a median farm household by X1
3600 per year, which is equivalent to an average of 21 days of the Mahatma Gandhi
National Rural Employment Guarantee Act (MGNREGA) wages for a rural household.

The Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS)
provides for up to 100 days of unskilled wage employment to willing adult members of
a rural household. In FY 2017-18, the average wage rate per day per person was X 170
and the average days of employment provided to a household was 46. Thereby, on an
average a rural household was able to earn X 7820 in FY 2017-18. However, with the
decrease in income due to climate change, the household ends up losing 21 days of
their wage labour. In effect, MGNREGS's contribution to a household in FY 2017-18
was only X 4220. The above calculations and perspectives are true until we realise that
MGNREGS is much more than a wage employment scheme. It also has a list of 260
permissible lists of private and public works, which in many ways are helping to create
sustainable livelihoods for the rural poor. The scheme has evolved over the years and
currently has provisions to allocate more than 60% of its outlay to agriculture and allied
activities. Similarly, the Mission Water Conservation has identified 2264 water-
stressed blocks across 21 states of the country where it is mandatory to spend more
than 65% of MGNREGS expenditure on the Natural Resource Management Works.
While these works may or may not have climate resilience perspective to begin with,
they are in many ways helping the rural poor cope up with the climate change as has
been found through various studies. However, there has been limited or no attempt to
map the vulnerability of a region with MGNREGA interventions. Are MGNREGA works
aligned to the district’s vulnerabilities? Are these works building the adaptive capacity
of the rural communities? Are the works being planned and implemented keeping the
context of change in temperature and precipitation? What more can MGNREGS do
within its broad mandate to help secure the lives of the rural poor, including the
farmers, against the vagaries of nature.

The Global Green Growth Institute (GGGI), along with GIZ, conducted a study in four
states—Haryana, West Bengal, Andhra Pradesh, and Rajasthan—to answer the above

1% 1=0.014 USD
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questions. This report brings out crucial aspects of resilient planning and management
of resources under MGNREGS and makes a strong case as to why resilient agriculture,
infrastructure, communities, and natural resources should be the focus of the development
planning for the years to come. Through this report, the GGGl intends to support the Ministry
of Rural Development to integrate climate resilience into the planning, designing, site
selection, implementation as well as reporting of MGNREGS works.

The foundation of this report is the Vulnerability Atlas of the Indian Council for Agriculture
Research (ICAR)’s National Initiative on Climate Resilient Agriculture (NICRA). The NICRA
Atlas, published in 2013, till date remains the most authentic document for assessing
vulnerability of Indian agriculture to climate change. This atlas helps identify regions that are
more vulnerable to climate change and, therefore, require more concerted efforts in adaptive
measures. The vulnerability assessment methodology follows the IPCC framework for
exposure (of future climate), sensitivity, and adaptable capacity and is prepared by experts
who are also IPCC report authors and expert reviewers. Each of the three parameters have a
set of indicators and data on these indicators have been compiled to determine the
vulnerability of districts. This study has identified and selected the most relevant indicators
against which MGNREGS works are or have the potential to impact and bring down the
vulnerabilities. This method of investigation is first of its kind in trying to link the Government
of India’s knowledge product with its largest public works programme.

The selection of study districts and blocks has been through a carefully devised matrix
incorporating critical elements of MGNREGS and NICRA Vulnerability Atlas. The preliminary
selection of the districts was on MGNREGS-specific indicators such as total expenditure,
expenditure on Natural Resource Management (NRM) works as part of the total expenditure,
number of water-stressed blocks, works completed per Gram Panchayat in the last financial
year, and expenditure per active job card. The district shortlist was then compared with the
NICRA Atlas to identify the most vulnerable districts representing the state’s overall
vulnerability context. The selection of blocks was again based on MGNREGS-specific
indicators. Through this method, Kaithal and Sirsa in Haryana and South 24 Paragnas and
Purulia in West Bengal were identified for the study. In each district, two blocks and two Gram
Panchayats in each block were selected.

Further, the climate vulnerability assessment included desk research followed by stakeholder
consultations through in-depth discussions, field observations of MGNREGS works, and other
works having similar objective and nature and in the same area, which have been visited to
understand MGNREGS works. Additionally, rainfall data of the last 25 years and other
information related to groundwater, disaster management were considered to build the
vulnerability context of the area of investigation. Further, using NREGASoft, secondary
information related to the scheme’s implementation and work selection was collected before
hitting the ground. MGNREGS interventions and its relevance were mapped to the expected
climate issues and possible adaptation strategies.

The study reveals that in West Bengal, interventions such as Ushar Mukti are classical
examples of watershed treatment following the ridge-to-valley approach, which are helping
the rural poor by preserving water and soil moisture for agriculture. Experiments with
different less water-intensive fruit trees, 30*40 models and similar models have been planned
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and executed well in coordination with local community-based organisations (CBOs)/non-
government organisations (NGOs). However, in many cases, these have not been taken at
scale or additional works permissible under MGNREGS can also be taken to help build the
community resilience. For example, measures such as groundwater recharge to repel the
saline water ingress in coastal areas; use of huge wastelands for increased green cover,
cyclone shelters, wind breaks, and mangrove plantation for reduced impact of cyclones; or
promoting NADEP and vermicompost pits, etc. to work as organic manure for increased water
and organic carbon capacity of the soil are some of the suggested interventions that can be
taken up under the scheme. Some of these measures have been tried, but to build a strong
resilience, they need to be planned, designed and implemented considering the specific
vulnerabilities. Therefore, for West Bengal, although considerable resources and efforts are
already being invested in NRM works, there is a need for additional works and specific
approach to fully align MGNREGS works with climate resilience of the socio-ecological system.

Haryana, on the other hand, is a complete contrast. The state with mostly flat land covered
with loamy soil is fit for agriculture and is among the most prosperous agricultural states in
India, which is probably one of the reasons for low offtake of MGNREGS. In FY 2017-18, the
top four types of works include work related to irrigation and water conservation (37% of
expenditure), which address climate vulnerability issues. However, it was observed that
despite geographical information system (GIS)-based MGNREGS planning, area-based
approach is clearly missing. Also, Haryana has among the lowest forest cover (3.53%) and
more than 50% of its blocks are groundwater stressed and, therefore, requires huge
MGNREGS investments in both groundwater recharge and afforestation. This, besides
improving the natural environmental services, will also increase sustainable growth and
support livelihoods. The state also faces adequate staffing challenges, and though this aspect
was beyond the current scope, the study finds that lack of (technical) staff strength is affecting
the selection and implementation of MGNREGS works.

Based on the secondary and primary data, the study attempts to propose a way forward for
the Ministry of Rural Development to plan and implement MGNREGA works that not only
fulfil the expectations of individual beneficiaries but also contribute towards building climate
resilience of communities and natural resource base. The recommendations of the study,
though derived from sample areas, attempt to propose a nationwide plan. To begin with,
there is a need to prioritise districts under MGNREGS based on climate vulnerabilities and
NITI Aayog’s aspirational districts. These aspirational districts have agriculture and irrigation
characteristics that need to be addressed. The analysis identifies 70 districts in 18 states
where pilots to operationalise the recommendations of this report can be carried out.

For climate resilient and safe water-related/NRM structures under the programme,
hydrological principles of design, past climatic data (especially precipitation), estimation of
flow for structure stability, possible future extreme events based on climate modelling etc.
available, need to be considered. The study also builds a strong case towards project-based
approach, in addition to the area-based planning, while preparing plans for MGNREGS. This
becomes more relevant for works taken for example in a watershed area. Individual works
and their outcomes should be linked to the larger outcome that has been envisaged for the
entire treatment area. MGNREGA MIS should therefore have provisions to tag different
individual works within a region to one project.
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The study also highlights that resilience can be enhanced by taking up works in combinations.
For example, contour trenches will be more resilient if taken up with the plantation on the
bund. Farm ponds will be more resilient (sustain for a longer period), if constructed with inlet
and outlet, and embankments are strengthened with vegetation/trees. Likewise, the
sequencing of works is another important factor in resilience planning. For example, a check
dam in lower catchment without treatment of the upper reaches can be ineffective due to
siltation. If the check dam is constructed first, it has to be designed for a higher flow of water,
making it costlier and over-designed. Similarly, the water conservation works need to be
prioritised compared to promoting more water intensive, to ensure sustainability.

Further, tracking only the percentage of expenditure on NRM works is not going to fulfil the
objective of the MWC Framework, until the vulnerabilities are identified and understood, and
suitable informed interventions are made. For example, water-stressed blocks in MWC have
been identified from two perspectives: groundwater development stage and from irrigation
deprivation. Thus, to address the actual issue and ensure the expected outcomes, the works
taken up should align to the type of water stress/scarcity. The study, in fact, has developed a
full matching category of works against sensitivity and adaptive capacity indicators that are
relevant countrywide.

To operationalise the recommendations, MGNREGS needs to have a strong outcome-based
planning, implementation, and reporting of works. It is important to have a clear rationale for
taking up a certain work along with the expected outcomes. Once the work is complete, it
needs to be evaluated to provide feedback on the expected outcomes. In fact, GGGI is
simultaneously working with the Ministry of Rural Development to integrate an outcome-
based reporting framework within MGNREGS which will upscale MGNREGS reporting from
outputs to outcomes as envisaged in MGNREG Act and guidelines.

Any modification or change in the existing work needs to be suitably accepted by the key
people at the ground. Besides adequate staffing, their orientation and understanding of
climate vulnerabilities and resilience are required. IEC strategies also need to be designed and
implemented to make the community aware of the major vulnerability issues and possible
measures to address those vulnerabilities.

The study reveals that MGNREGS is many ways is supporting climate resilience to the rural
socio-ecological systems, by way of enhancing adaptive capacities and reducing sensitivities.
However, given its outlays and outreach, the scheme has a huge potential to strengthen the
rural livelihoods through climate resilient planning, site selection, design, implementation,
monitoring and reporting. This report is a window for the policy makers to understand the
contribution and potential of the scheme and enable them to mainstream resilience into
MGNREGS.
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Climate change, unequivocally, has adverse effects across the globe, but the impact on
developing countries is substantial mainly due to their geographical location and the lack of
resources to cope with the climate-related shocks and changes. Climate change is an
immediate threat to agrarian economies like India, where nearly two-thirds of the country’s
population depends on rainfed agriculture for livelihood and 40% of total production depends
on the monsoon (Govt of India 2015). India is vulnerable to climate change as about 48.9%
(Govt of India 2015)employment is provided by the agriculture sector. 65% of India is drought
prone, 12% is flood prone, and 8% is susceptible to cyclones (Sunder 2012) which makes the
country very exposed to climate-change-related issues.

The farming community are at the receiving end for change in temperature and precipitation
triggered mainly by anthropogenic activities worldwide. The Indian Economic Survey 2017-18
highlights that crop yields decline by more than 4% and 12.8% due to extreme temperature
and rainfall shocks, respectively. Using the temperature and projected trends of precipitation
of the Intergovernmental Panel on Climate Change (IPCC), the survey estimates that income
from agriculture will decline by as much as 25% in the unirrigated areas of the country. At the
current level of farm income, climate change will bring down the income of a median farm
household by X2 3600 per year. This is a considerable amount especially when compared
against the 100 days of guaranteed wage employment provided by safety net programs like
Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS). In fact, the
income loss is equivalent to an average of 21 days of the MGNREGA work.

MGNREGS provides for up to 100 days of unskilled wage employment to willing adult
members of a rural household. In FY 2017-18, the average wage rate per day was X170 and
the average days of employment provided to a household was 46. Average MGNREGA income
in FY 2017-18 was therefore X 7820. With a loss of 21 days income due to climate change,
MGNREGS'’s actual contribution to a household in FY 2017-18 was only X 4220. The above
calculations and perspectives are true until we realise that MGNREGS is much more than a
wage employment scheme. It also has a list of 260 permissible lists of private and public
works, which in many ways are helping create sustainable livelihoods for the rural poor and
build the resilience of the community.

The scheme has evolved over the years and currently has provisions to allocate more than
60% of its outlay to agriculture and allied activities. Similarly, the Mission Water Conservation
has identified 2264 water-stressed blocks across 21 states of the country where it is
mandatory to spend more than 65% of MGNREGS expenditure on the Natural Resource
Management Works. While these works may or may not have climate resilience perspective
to begin with, they are in many ways helping the rural poor cope up with the climate change
as has been found through various studies. However, there has been limited or no attempt to
map the vulnerability of a region with MGNREGA interventions. Even though the scheme’s
contribution to resilience have been documented through some studies, no attempt to map
the vulnerability with MGNREGS interventions have been made so far.

2%1=0.014 USD
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This report is an attempt to provide a link so that MGNREGS within its broad mandate can
build resilience to better cope with the vagaries of nature. It is an attempt to realign why and
how resilient agriculture, infrastructure, communities, and natural resources should be the
focus of the development planning especially for programmes like MGNREGS for the years to
come.

This report provides an overview of climate-related vulnerabilities in districts in Haryana and
West Bengal and possible climate resilience measures that are being or can be implemented
through the Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS) to
address the vulnerabilities.

The core objective of the Mahatma Gandhi National Rural Employment Act (MGNREGA) 2005
is strengthening the livelihood resource base (resources that support the rural livelihoods,
such as water resource, land resource, and other similar examples) for the poor along with
guaranteeing a minimum of 100 days of unskilled wage work to willing members of each rural
household. Addressing climate resilience in MGNREGS is critical as more than 70% of the
population lives in villages whose major source of livelihood is agriculture or allied sectors.
Agriculture, being highly dependent on weather cycles, is characteristically more vulnerable
to climate variability and uncertainties, making it more vulnerable to climate change. To deal
with the climate change impacts, communities not only need to adapt to change but also need
to be capable of absorbing climatic shocks and reconfigure themselves to recover more
quickly from them.

Unlike other programmes/schemes that address sectoral issues and have top-down
approaches for planning and allocation of resources, the MGNREGS aims to empower the
village/Gram Panchayat (GP)-level communities to plan and prioritise the works to be taken
up and address local issues. Being a planner of the programme, local communities can use
the MGNREGS to strengthen their own livelihood through taking up works suitable to the
context under MGNREGS. It is also pertinent to note that the right of planning and the right
to work are protected by the act itself. Under the MGNREGS, significant financial resources
are being invested across India. In the context of the stress on water resources, the Mission
Water Conservation (MWC) Guidelines issued by the ministry in November 2016 mandated
that a minimum 65% of expenditure in water-stressed blocks must be on the Natural Resource
Management (NRM) works.
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Mission Water Conservation Framework

The Mission Water Conservation Guidelines under MGNREGS were issued on 1 November 2016
under the overall framework of the Pradhan Mantri Krishi Sinchai Yojna (PMKSY) jointly by the
Department of Rural Development (DoRD), Department of Land Resources (DoLR), and Ministry of
Water Resources, and River Development and Ganga Rejuvenation (MoWR, RD & GR). These
guidelines focus on (i) groundwater-stressed blocks and (ii) most irrigation-deprived districts as
identified by the MoWR, RD & GR. These blocks are collectively named as Mission Water
Conservation Blocks or MWC Blocks and are part of a dynamic list. The document, along with
technical guidelines, also mandates states to spend minimum 65% of the MGNREGS expenditure on
NRM works. This aspect of the document has already been integrated with the programme, and the
expenditure on NRM works, especially in MWC blocks, is tracked regularly at all levels, including the
ministry level.

MGNREGS provides a multipronged approach to increase climate resilience. Of the 260 list of
permissible works, 181 are NRM related and are designed to strengthen the natural resource
base of rural areas. Alternatively, there are 164 agriculture and agriculture-allied works and
Schedule 1l of MGNREG Act 2005 mandates 60% expenditure on these works at the district
level. These mandates ensure that besides being a fall option as wage employment,
MGNREGS works strengthen the existing livelihoods and reduce the climate vulnerability of
rural regions.

1.3 Scope of study

The current study has focused on the current and potential contribution of NRM and

agriculture and agri-allied works of MGNREGS in increasing climate resilience. The broad

scope of the study is as below:

= |dentifying the vulnerable districts in each state for the study

= Assessment of climate vulnerabilities of the selected districts based on a vulnerability
matrix

= |dentification of climate adaptation/resilience interventions for selected districts to
address climate vulnerabilities

= Assessment of existing MGNREGS activities against climate vulnerability

= Recommendations for mainstreaming climate resilience in MGNREGS

1.4 Approach/Methodology

The approach and methodology adopted for the study are detailed for each of the 5
workstreams.

Workstream 1: Identifying the Vulnerable Districts in the State for the Study

Step 1: Review of NICRA “Atlas on Vulnerability of Indian Agriculture to Climate Change”

‘National Initiative on Climate Resilient Agriculture’ (NICRA) was launched in February 2011 by
the Indian Council of Agricultural Research (ICAR) and aims to enhance resilience of Indian
agriculture to climate change. NICRA conducted a study to assess the district level vulnerability
and released the “Atlas on the Vulnerability of Indian Agriculture to Climate Change” in 2013.
The Atlas grades the districts on vulnerability levels (like very high, high etc.). Table 1 provides
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the number of districts in West Bengal and Haryana falling under different vulnerability levels.

Table 1: Distribution of Districts in West Bengal and Haryana as per the NICRA Vulnerability Atlas

S.N. State Vulnerability Total
Very High High Medium Low Very Low
1. West Bengal 1 (Malda) 0 8 3 5 17
2. Haryana 0 9 6 2 2 19

(Source: CRIDA Vulnerability Atlas)

The most vulnerable district in West Bengal is Malda which is characterised by decrease in
July rainfall, high net sown area and low net irrigated area. The medium vulnerable districts
are Purulia, Dinajpur (Uttar), Murshidabad, Nadia, Dinajpur (South), 24 Parganas (South),
Howrah and Coochbehar.

Haryana has 9 highly vulnerable districts of Kaithal, Fatehabad, Jhajjar, Sirsa, Bhiwani, Panipat,
Jind, Hisar and Mahendragarh. Except Kaithal, all the 8 districts vulnerabilities are
characterised by projected rise in minimum temperature, low rainfall and low groundwater
availability. Kaithal is also vulnerable to projected increase in the number of drought years.

Step 2: Development of selection matrix to select two districts in each state for the study

A selection matrix has been developed to select two study districts each in West Bengal and
Haryana. The matrix has four MGNREGS performance parameters and one parameter related
to the number of MWC blocks. On the four MGNREGS parameters, the top five performing
districts for Financial Year 2017-18 are shortlisted. Common districts figuring in each
parameter are then matched with the CRIDA list of vulnerable districts to finally select the
districts.

MGNREGS performance parameters for FY 2017-18 used to shortlist districts are the
following:

i.  MGNREGS expenditure

ii.  NRM expenditure as a percentage of total expenditure

iii.  Works completed per Gram Panchayat

iv.  Expenditure per active job card

And
v.  Number of MWC blocks

State wise details on the selection matrix is mentioned below. The source of all data in the
selection matrix is www.nrega.nic.in as on 2" February 2019.

MGNREGS Parameters

Parameter wise top performing districts of FY 2017-18 for both West Bengal and Haryana are
as below:
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A. Districts with highest MGNREGS expenditure

As explained, expenditure within a district reflects the scale of the programme in terms of
activities, works, beneficiaries, etc. Top five spending districts in FY 2017-18 for both the
States are listed in Table 2 below.

Table 2: Top Five Districts with the Highest MGNREGS Expenditure

S.N. Districts in West Expenditure (INR Districts in Expenditure (INR
Bengal Lakhs) Haryana Lakhs)
1. Poorba Bardhhman 69,040 Karnal 4,233
2. South 24 Parganas 64,940 Fatehabad 3,956
3. Hooghly 63,040 Sirsa 2,288
4, Murshidabad 52,689 Bhiwani 2,003
5. Pashchimi Medinapur 36,043 Jind 1,816

B. Districts with highest NRM percentage expenditure

Since NRM works are particularly important from the perspective of climate resilience, it is
important to identify the districts with highest NRM expenditure against their total MGNREGS
expenditure. Top five districts having maximum percentage on NRM works are given in Table
3.

Table 3: Top Five Districts with the Highest NRM Percentage Expenditure

S.N. District in West NRM Expenditure Districts in NRM Expenditure
Bengal Percentage Haryana Percentage
1. Jalpaiguri 79.23 Sonipat 77.39
2. Paschim Bardhaman 75.41 Jind 75.68
3. Purulia 73.95 Karnal 74.72
4. Jhargram 71.57 Sirsa 73.67
5. Hooghly 71.37 Hisar 71.82

C. Districts with the highest number of works completed per GP

Expenditure under MGNREGS in a district can vary based on size, population or number of
GPs and to normalize the information, average number of works completed in a GP is used as
a criterion for district’s performance.

Table 4: Top Five Districts with the Highest Number of Completed Works / GP

S.N. District in West Number of Works Districts in Number of Works
Bengal Completed per GP Haryana Completed per GP
1. Dinajpur (Dakshin) 445.28 Jind 1.34
2. Dinajpur (Uttar) 235.24 Bhiwani 1.18
3. Coochbehar 174.53 Hisar 0.69
4, Birbhum 150.34 Kaithal 0.46
5. 24 Parganas South 140.64 Panchkula 0.43

D. Districts with highest expenditure per active job card
Another normalisation process used was to divide the expenditure per active job card and the
list of top performers is given in Table 5.
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Table 5: Top Five Districts with the Highest Expenditure Per Active Job Card

S.N. District in West Expenditure per Districts in
Bengal Active Job Card (INR) Haryana
1. Jalpaiguri 8,569.52 Mewat
2. Hooghly 7,728.67 Fatehabad
3. Alipurduar 7,655.38 Jind
4, Kalimpong 6,392.31 Gurugram
5. Paschim Medinipur 6,371.47 Karnal

E. Top five districts with the highest number of MWC blocks
The MWC blocks are spread over 20 states in India. These blocks are the focus of NRM works
under MGNREGS as per MWC guidelines. Hence, the number of MWC blocks in a district have
also been used to identify the districts for the study and are given in Table 2. West Bengal has

only 2 districts with MW(C blocks.

Table 2: Districts with Maximum Number of MWC Blocks

S.N. District MWC Blocks District MWC Blocks
1. Purulia 20 Bhiwani 9
2. Hooghly 1 Sirsa 7
3. Kaithal 6
4. Kurukshetra 6
5. Yamunanagar 6

Number of Works
Completed per GP

5648.09
5341.56
5010.26
3378.08
3223.72

Comparison matrix of the vulnerable districts in West Bengal based on the selection
parameter — Based on the above parameters, a comparison matrix is given below to select

the districts in West Bengal for study.

Table 7: Comparison Matrix for Selection of Districts in West Bengal

S. Vulnerable MGNREGS NRM Number
N. District Expenditure Expenditure of MWC
Percentage Blocks
Purulia v v
2.  South24 '
Parganas
3.  Murshidabad v
4. | Dinajpur (Uttar) \'

Based on the above selection matrix, Purulia and South 24 Parganas are the two-district

selected for the study in West Bengal.

Works
Completed
per GP

For Haryana the comparison matrix is depicted in Table 8 below.

Table 8: Comparison Matrix for the Selection of Districts in Haryana

S. Vulnerable MGNREGS NRM Number

N. District Expenditure Expenditure of MWC
Percentage Blocks

1.  lind Y v

2. Sirsa \ \ \

3. Bhiwani ' v

4. Fatehabad \
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5. Kaithal ' v 2

Based on the above table, it can be inferred that Jind, Sirsa, and Bhiwani are the most
vulnerable districts based on the selection parameters.

Between the top 3 districts, Sirsa was selected for the study because it is more vulnerable

than either Bhiwani or Jind as per the vulnerability Atlas. Apart from Sirsa, Kaithal District can

be considered for selection because of the following reasons:

= According to the NICRA Vulnerability Report, Kaithal is the most vulnerable district in
Haryana.

= Exposure factor in Kaithal district is that the number of drought years is projected to
increase (exposure factor). In the case of Jind and Bhiwani, the exposure factor is
projected rise in minimum temperature which is similar to Sirsa.

= |n Kaithal, the number of blocks covered under MWC is more than Jind.

Hence, Kaithal and Sirsa Districts were selected for the study.

After selection of the districts, two blocks in each district were selected based on the
vulnerability criteria and completed NRM works. The block details are given below.

Table 3: Identified Blocks in the Selected Districts

S.N. State District Block Selected for the Study
1. Haryana Kaithal Rajound
2. Haryana Kaithal Guhla
3. Haryana Sirsa Baraguda
4. Haryana Sirsa Nathusari Chopta
5. West Bengal = South 24 Parganas Mandirbazar
6. West Bengal = South 24 Parganas Kulthali
7. West Bengal = Purulia Kashipur
8. West Bengal = Purulia Puncha

Workstream 2: Assessments of Climate Vulnerabilities of the Selected Districts based on
Vulnerability Matrix

In rural India, around 65% of the total rural workforce is dependent on agriculture and allied
sectors (Ramesh Chand 2017). It is therefore pertinent to assess the vulnerabilities of districts
with respect to agriculture. And the vulnerability assessment methodology adopted in NICRA
Vulnerability Atlas was selected for carrying out climate vulnerability assessment in the
shortlisted districts. The NICRA vulnerability was carried out by the ICAR, which is an apex
government body (under the Ministry of Agriculture, India) responsible for coordinating
agricultural education and research in India. The NICRA vulnerability assessment
methodology follows the IPCC framework for exposure (of future climate), sensitivity, and
adaptable capacity and is prepared by experts who are also IPCC report authors and expert
reviewers. The IPCC encourages locally available and country-specific vulnerability
methodology to be used. NICRA vulnerability assessment is a country-specific and
government-approved vulnerability methodology prepared by IPCC experts; hence the
methodology has been selected for carrying climate vulnerability assessment.
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The assessment is carried out based on an “indicator method”, and three components of
vulnerability—sensitivity, exposure, and adaptive capacity—are represented through several
indicators.

The following table lists the indicators used in climate vulnerability assessment methodology
of the NICRA programme:

Table 10: Vulnerability Indicators Identified by NICRA

Indicators of Sensitivity

Net sown area
Degraded and
wasteland

Annual rainfall

Cyclone proneness
Flood proneness
Drought proneness
Available water-holding
capacity of the soil
Stage of groundwater
development

Rural population density
Small and marginal
farmers

Indicators of Exposure

Change in:

Annual rainfall

June rainfall

July rainfall

Number of rainy days

Maximum temperature

Minimum temperature

The incidence of extremely hot days
The incidence of extremely cold days
The frequency of occurrence of frost
days

Drought proneness

Incidences of a dry spell of more than
or equal to 14 days

Extreme rainfall events

99 percentile rainfall

Number of events with more than 100
mm rainfall in 3 days

Mean maximum rainfall in a single day
as percentage of annual normal
Mean maximum rainfall in three
consecutive days as percentage of
annual normal

Indicators of Adaptive
Capacity

Rural poor
Scheduled castes (SC)
/Scheduled tribes (ST)
population
Agricultural workers
Total literacy
Gender gap
Access to markets
Road connectivity
Rural electrification
Net irrigated area
Livestock population
Fertiliser consumption
Groundwater
availability
The share of
agriculture in district
domestic product

(Source: CRIDA Vulnerability Atlas)

To carry out the climate vulnerability assessment, a comprehensive desk study was augmented
with in-depth discussions with stakeholders such as farmers, villagers, laborers, agriculture
department officials, Krishi Vigyan Kendra (KVK) scientists, rural development officials, civil
society organisations (CSOs), and other relevant stakeholders (the detailed list of stakeholders
are provided in Annexure B: Stakeholders Consulted).

Exposure

Adaptive
Capacity
Sensitivity

Vulnerability

Vulnerability index = Exposure + Sensitivity + Adaptive Capacity

Figure 1: Schematic Representation of Vulnerability Components

12| Page



Last 25 years’ rainfall data of the Indian Meteorological Department (IMD) were used for
carrying out vulnerability assessment. Data from the agriculture department, National Bank for
Agriculture and Rural Development (NABARD), KVKs, groundwater department, census, and
disaster management department were used for carrying out vulnerability assessment. The
climate vulnerability issues and constraints faced by the districts were identified.

Workstream 3: Identification of Climate Adaptation/Resilience Interventions for Selected
Districts to Address Climate Vulnerabilities

Situation analysis of the selected districts was carried out with respect to climate change
vulnerability, agriculture activities. Based on the climatic vulnerabilities and constraints,
possible adaptation interventions, especially NRM related, were identified in the selected
districts.

In order to identify the possible adaptation interventions, detailed desk research of the

following documents was carried out:

= NICRA Action Plan,

= NICRA Annual Reports,

= NICRA Technology Demonstration Highlights,

= State Action Plan on Climate Change (SAPCC) document, and

= Other relevant reports and publications (the detailed list of report/documents reviewed
is provided in Annexure A: Literature Reviewed).

Moreover, a comprehensive stakeholder consultation was carried out to identify the possible

adaptation interventions. The following stakeholders were interviewed to develop insights:

= District officer for MGNREGS,

= KVK officials,

= District agriculture officer,

= District officials in rural development/panchayat department/other relevant
departments,

= District Development Manager, NABARD,

= State Agriculture University, and

= Other relevant stakeholders (the detailed list of stakeholders is provided in Annexure B:
Stakeholders Consulted).

Workstream 4: Assessment of Existing MGNREGS Activities against Climate Vulnerability

A comprehensive review of MGNREGS activities, including those works related to soil and
water conservation, groundwater recharge, plantation, irrigation, drainage, and other
activities of selected districts was carried out. The secondary data and information collected
from NREGASoft, MoRD database, were used for the desk research.

The climate relevance of MGNREGS activities was identified by mapping the activities against

the climatic constraints, expected climate issues of the district, and possible adaptation
interventions identified in the activity.
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After identifying the climate relevance of MGNREGS activities and the possible additional

adaptation interventions that could be implemented, a site visit was carried out to the

identified districts. The site visit was carried out for the following purpose:

= Collect data/inputs required for the study;

= Carry out comprehensive stakeholder consultations to understand the existing NRM
activities, ground-level challenges and issues, validate climatic issues and constraints,
discuss the climate relevance of NRM activities, and validate possible adaptation
interventions;

= Carry out consultations with state officials to understand their experiences in
implementing climate proofing/climate resilient projects in the state through MGNREGS.

For example, in West Bengal, through MGNREGS, many climate-related initiatives have

been carried out such as

e Ushar Mukti: A special initiative in watershed-based development in the western
districts;

e Carry out field visits to understand climate and environmental benefits of climate
related NRM activities. During the field visits, the environmental and climate benefits
of successfully implemented climate related NRM activities were assessed;

e Based on desk research, stakeholder consultation, analysis, and assessment, identify
climate resilience gaps and propose potential adaptation strategies that need to be
integrated into MGNREGS;

e Based on the findings of the assessment of existing MGNREGS activities, identify
climate vulnerability gaps, inputs from GGGI and other relevant stakeholders (the
details of the stakeholders are provided in Annexure B).

Workstream 5: Recommendations for Mainstreaming Climate Resilience in MGNREGS

Based on outputs from the above activities, a comprehensive desk review was carried out to
identify policy gaps and possible recommendations. Subsequently, a detailed discussion was
carried out with relevant stakeholders such as MoRD and GGGl (the details of the
stakeholders are provided in Annexure B) to identify recommendations for mainstreaming
climate resilience in MGNREGS.

Based on the desk review and stakeholder consultation, recommendations were developed
to address the gaps and mainstream climate resilience into MGNREGS.

Literature Review

A comprehensive desk research was carried for the study; the details of state-wise and
district-wise documents that were reviewed for the study are given in Annexure A: Literature
Reviewed.

Stakeholder Consultation

During the study, an extensive stakeholder consultation was carried, and the details of the
stakeholders are given in Annexure B: Stakeholders Consulted.

14| Page



West Bengal located in the eastern part of India has a total geographical area of 88,752 sq. km
accounting around 2.7% of the total area of the country. It is also the fourth most populous
state in India with a population of 91,276,115 accounting for 7.5% of the total Indian
population. The state is densely populated and has a population density of 1029 persons per
sq. km. A brief demographic profile of West Bengal is provided in Table 11.

Table 11: Demographic Profile of West Bengal State T
S.N. Particulars West Bengal
1.  Population 91,276,115 | -
2.  Decadal population growth 13.90% i
rate (2001-11)
3.  Population density per sq. km 1,030
4. Sexratio 950
5.  Percentage of urban 32%
population
6.  Total districts 23
7. Total literacy rate 76.26%
(Source: NABARD — West Bengal - State focus paper -2018—19 (NABARD
West Bengal 2018)

2.1.1 Geography, Land Use, and Climatic Conditions
Figure 2: Map of West Bengal
(Source www.mapsofindia.com)

West Bengal has nine different physiographic regions out of which the Himalayas, the western
plateaus, the northern and western alluvial fans, and the Ganga delta are the most important
regions. Around 60% (NABARD West Bengal 2018) of geographical area of the state is utilised
for agriculture purpose. The land-use pattern of the state is depicted in Figure 3.

1% i
BO%
H4%
e
% S
Wi orest | and | Area not available for cultivation
® Barren and Un.culturable Land Permanent Pasture and Grazing Land

® Land under Miscellaneous Tree Crops B Cultivable Wasteland
m Current fallow Other fallow

Net sown area

Figure 2: Land Use of West Bengal State
(Source: NABARD — West Bengal - State focus paper -2018—19 (NABARD West Bengal 2018)
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The state has six agroclimatic zones with varied rainfall and climatic variability. The six zones
are categorised as:

Hill region

Old alluvial zone

New alluvial zone

Saline coastal zone

Red and laterite zone and
Terai-Teesta alluvial zone

oV wWNR

West Bengal’s climate is tropical and humid except those in the northern hilly region. The
average annual rainfall of the state is in the range of 1600 mm.

2.1.2 Status of Agriculture and Allied Sectors
West Bengal is an agrarian state, and major crops being grown are rice, pulses, oilseeds, jute,
etc. The crop production and average yield per hectare of the state are tabulated below:

Table 12: Crop production (‘000 tonnes) and average yield in West Bengal

Crops FY 2014-15 FY 2015-16 Average Yield (kg/ha)
Rice 27,502.00 20,383.56 2,982.44
Cereals 17,545.76 17,646.30 2,924.76
Pulses 231.00 334.42 966.45
Oilseeds 858.00 926.46 1,169.77
Potato 13,908.00 9,696.83 19,791.47
Jute 8,808.00 7,669.37 14,079.99
Tea (‘000 kg) 324,260.00

Fruits 3,313.69.00 3,286 14,103.00
Vegetables 14,327.60 14,628 14,911.31

(Source: NABARD — West Bengal - State focus paper -2018—19 (NABARD West Bengal 2018)

2.1.3 Climate Vulnerability Issues

According to the West Bengal SAPCC, the state has been facing inadequate and erratic rainfall,
especially in the South Bengal districts. The erratic rainfall has caused drought-like situations
in summer and floods during the monsoon season. Moreover, the onset of the monsoon has
been delayed. Most farmers (96%) in the state are small and/or marginal; hence climate issues
like inadequate and erratic rainfall affect not only crop production, but also the livelihood of
farmers.

Moreover, it has been observed that the frequency of cyclones has been increasing in the
state, causing damage to crop and livestock, and inundation of seawater. Considering the
climate vulnerabilities of the state, adoption of climate resilience practices/technologies is
important.
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2.2 District-wise Analysis
Among the Indian states, West Bengal ranks Labour Budget and PD generated |Lakhs): West Benga
fourth in terms of population (Census 2011)
and fourteenth based on geographical area.
It was the top spending (Ministry of Rural
Development 2017-18) state under
MGNREGS during 2017-18. The state
accounted for 12.44% of the MGNREGS .,
expenditure across India in 2017-18. Figure 3
reflects the labour budget, generated in the

last four years and of the current year (as on e et (R sy | =i Buigrin i
07 February 2019) taken from MGNREGA Figure 3: Labour Budget and PD Generated: 2017-18
MIS. It can be observed that generated

always exceeded the labour budget except for Total MGNREGS Exp (Rs. in Lakhs.) - West Bengal
2014-15.

4,159,913
The state is spending substantial financial
resources under the programme and is the top
spending state in India as per the total
expenditure reports for FY 2017-18 (Ministry
of Rural Development 2017-18). The trend of
total expenditure reflected above indicates
that during the last few years, there has been
an increasing trend in the expenditure, and it Figure 4: Total MGNREGS Expenditure: 2017-18
has almost doubled in the last 4-5 years. (Source Ministry of Rural Development (2014-19)

MGNREGS Work Categorization

Under the MGNREGS, only permissible works can be taken up. There is a defined list of 260 permissible

works under the programme; during 2017-18, the list had 155 works. These works have been categorized

and sub-categorized on different basis. The schedule of the act defines four kinds of works, which are

known as master categories or main categories under MGNREGS. These four categories are:

1. Category A: Public works relating to NRM

2. Category B: Individual assets for vulnerable sections (only for households mentioned in category 1V,
Para 5 of the schedule)

3. Category C: Common infrastructure for NRLM-compliant self-help groups

4. Category D: Rural infrastructure

These works also have 17 subcategories (reduced to 12 in 2018-19), which are as follows:

Expenditure (Rs in Lakhs)

FY 2014-2015 FY 2015-2016 FY2015-2017 FY 2017-2018 FY 2018-2019
[so far)

Fnancial Year

Rural infrastructure Bharat Nirman Seva Kendra
Coastal areas work Drought proofing

Fisheries Flood control and protection

Food grain Land development

Micro irrigation works Play ground

Renovation of traditional water bodies Rural connectivity

Rural sanitation Water conservation and harvesting
Works on individual lands (category 1V) Rural drinking water

Other works

In addition, there are work categories such as NRM works, agriculture and allied works, and water-related
works (not mutually exclusive). This categorization supports the tracking of investment and efforts put in
different type of works under MGNREGS.
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Out of the four MGNREGS master categories, three categories make up the distribution of
MNGREGS works, including rural infrastructure, public works relating to NRM, and individual
assets for vulnerable sections. The same has been depicted in the pie chart. Most of these are
works related to individual assets for vulnerable sections (66%), with the second highest
number of works undertaken in the public works relating to NRM (20%). Rural infrastructure
works contribute a significant portion of total works (14%). The common infrastructure works
for the National Rural Livelihood Mission (NRLM) compliant self-help groups (SHGs) are
insignificant. Only 49 works were undertaken in this category across the state during the FY
2017-18 (Figure 6).

Sub-Category wise Expenditure in West Bengal

200000
1,84,745
120000
160000 1,51.381
_-:"T 150000
ki
- 120000 1,15,829
@
5
£, o 95,114
5 82,229
£ =o0c00
g 66,032
% B0000 49,309
40000
17,521 15,995
20000 8,747 5,382
& . - - —
Waorks on Rural Land Flood Control Micro Water Drought Rural Renovation of Rural Others
Individuals  Connectivity Dewvelopment and Protection  Irrigation  Conservation  Proofing Sanitation traditional  Infrastructure
Land Warks and Water water badies
[Category V) Harvesting

Sub-Categories

Figure 5: Sub-Category Wise Expenditure in West Bengal
(Source: Ministry of Rural Development (2017-18)

When broken down by subcategories, individual works to address vulnerability comprise the
largest expenditure, followed by works related to rural connectivity, land development, flood
control, and protection works,
micro-irrigation  works,  water
conservation works, and drought- s
proofing works. The top five works o
(individual works, rural i
connectivity, land development,

flood control and protection,
micro-irrigation) comprise about
80% of expenditures, which
indicated that though there is a
diversity of works in West Bengal,
works can be further diversified.
The number of households that
have completed the 100 days of
wage employment under the
MNGREGS is also substantial in the Figure 6: Category-Wise Work Distribution
state. (Source: Ministry of Rural Development (2017-18))

Category wise Work Distribution in West Bangal (Total Completed Works: 8,44,357)
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HH Completed 100 days of work in W Bengal as % of National HH
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Figure 7: Households Completed 100-Days Work in West Bengal as Percentage of National HH
(Source: Ministry of Rural Development (2014-19))

The above trend reflects that MGNREGS is providing livelihood support and is focusing on the
households that need MGNREGS support for their livelihoods, thus enhancing the resilience
against climate vulnerabilities, with nearly 40% of households in the state completing work
under the scheme.

The distribution of NRM works is graphically depicted in Figure 8. The figure reflects that
maximum NRM works are plantation works, followed by irrigation-related works, land-related
works for livelihood support, soil and water conservation works, drainage and other related
works. Groundwater recharge works are very little and insignificant in numbers. The source
report also reflects that the number of farm ponds is quite large. Out of the 81,953 irrigation-
related works, there are 40,897 farm ponds, which is a quite significant ratio.

Distribution of NRM Works - West Bengal
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Figure 8 Distribution of NRM works in West Bengal
(Source Ministry of Rural Development (2017-18)

2.2.1 South 24 Parganas

2.2.1.1 General Features
South 24 Parganas District has an area of 9960 sq. km and comprises 9% of the total area of
West Bengal. The district is located between 22°33’45” and 21°29'00” north latitude and

19| Page



89°04’50” and 88°03’45” east longitude (NABARD
2018). The general features of the district are given

in Table.

Table 13: General Features of South 24 Parganas District

Features

Total geographical area (sq. km)
Number of subdivisions

Number of blocks/talukas/mandals
Number of GPs

Number of villages (Inhabited)

Measure
9,960

5

29

312
2,086

(Source: South 24 Parganas NABARD PLP 2019-2020

(NABARD South 24 Parganas 2018)

2.2.1.2 Demographic Profile

ism.'m TWENTY FOUR PARGANAS| i
.
R B i

Figure 9: District map of South 24 Parganas
(Source www.mapsofindia.com)

The district is one of the most populous districts in West Bengal. According to the district
NABARD Potential Linked Plan (PLP) (NABARD 2018) document, the total population of the
district is 8,153,000 out of which male population is around 51.3% and female population is
around 48.7%. The data related to literacy rate, below poverty line (BPL) households, SC/ST
and rural population of the district are sourced from the district NABARD PLP document
(NABARD 2018). The literacy rate of the district is around 67%. The total number of BPL
households in the district is 650,000, which is around 52% of rural households. Hence more
than half of the rural households have lower capacity to adapt to climate change issues. The
demographic profile of the South 24 Parganas district is tabulated below. The share of SC/ST
population among the total rural population and BPL households among the total rural
households is figuratively represented below.

Table 14: South 24 Parganas Demographic Profile (Numbers in ‘000)

Category Total Male Female Rural Urban
Population 8,153 4,183 3,970 6,065 2,088
SC 2,218 1,145 1,073 2,052 167
ST 85 43 42 79 6
Literate 6,406 3,544 2,862 4,064 1,670
1%
34%

65%

M Others m Scheduled Caste

Scheduled Tribe

52% 48%

M Non- BPL Rural Households

® Rural BPL Households

Figure 10: SC and BPL as percentage of total rural population
(Source: South 24 Parganas — NABARD PLP 2019-2020 (NABARD South 24 Parganas 2018))
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In the district, agricultural workers constitute around 42% (NABARD 2018) of total workforce
as depicted in the below figure. A substantial portion of workers are engaged in agriculture
activities, and their livelihood depends upon agriculture. Hence, they are more vulnerable to
climate-related issues. The nature of engagement by workers in the district is depicted below.

16%

M Cultivators

m Agricultural Figure 11 Nature of engagement by
Labourers the workers in South 24 Parganas
district
(Source: South 24 Parganas — NABARD PLP
2019-2020 (NABARD 2018))

m Workers engaged in

52% Household Industries

26% Workers engaged in
Allied Agro-activities

m Other workers

6%

2.2.1.3 Geography, Land Use, and Climatic Conditions

The South 24 Parganas District has the largest area of degraded lands (comprising 22.61% of
the total degraded land of the state) in West Bengal compared to other districts. The district
has vast amount of area classified as degraded or wasteland (17% of the total geographical
area), which is considerable. Moreover, a substantial area (62%) (NABARD 2018) of the total
area of the district is fallow /non-cultivable/forest. Hence, very less area is available for
agricultural activities, thus increasing climate-sensitivity-related issues. The net sow area in
the district is 358,401 hectares (NABARD 2018), which is approximately 38% of the total
geographical area. The district also has one of the largest mangrove forests in the world,
commonly known as Sundarbans. The land-use pattern of the district is depicted below.

M Forest Land
m Area not available for cultivation
m Barren and Unculturable Land
m Permanent Pasture and Grazing Land
m Land under Miscellaneous Tree Crops
M Cultivable Wasteland
m Current fallow
other fallow

net sown area

0.3%10.0% \_0.0%

Figure 12: Land-use pattern: South 24 Parganas
(Source: South 24 Parganas — NABARD PLP 2019-2020 (NABARD 2018)

21| Page



The land holding of small and marginal farmers is around 97% (NABARD 2018) of the total
land holding of the district; thus, majority of the farmers of the district have lower climate
adaptive capacity. The average land holding by farmers in the district is around 0.59 hectare
(NABARD 2018). The distribution of land holding by farmers is depicted in Figure 14.

2%

m<=1ha Figure 13: South 24 Parganas:

Distribution of farmer land holding

m>1to<=2ha | (source: South 24 Parganas — NABARD
2 ha PLP 2019-2020 (NABARD 2018))

The district has mainly hot and humid climate and receives adequate rainfall from north-east
and south-east monsoon. The normal annual rainfall of the district is 1876 mm (NABARD
2018).

2.2.1.4 Status of Agriculture and Allied Sector
According to NABARD PLP (NABARD 2018), the net sown area of the district is 358,401
hectares, which is around 38% of the total area of the district. Around 30% of the net sown
area of the district is irrigated, and 70%
of the net sown area is rainfed (NABARD ® Area Irrigated by
oL Canals/Channels
2018). Because of poor irrigation
facility, the district represents mostly
monocrop cultivation with paddy being
the dominant crop cultivated, indicating
lower climate adaptive capacity. The

M Area irrigated by

48% wells

Area irrigated by
tanks

. . S 16% -
details of different types of irrigation o 0% Area irrigated by

other sources

methods employed in the district are
given Figure 15. The major crops
cultivated in the district are paddy,
pulses, and oilseeds (mustard,
sunflower).

The NABARD PLP document of the district (NABARD 2018) states that the gross cropped area
is 587,196 hectares and the cropping intensity is 159%. Rice is grown in about 415,000
hectares of land in 24 South Parganas and is the main crop during the kharif season. The total
production of paddy during 2017-18 was Aus paddy—6584.32 metric tonnes (MT), Aman
paddy—610,198.70 MT, Aman paddy (local)—113,358.30 MT, Boro paddy—265,998.56 MT
(NABARD 2018).

Figure 14: Area under Irrigation
(Source South 24 Parganas — NABARD PLP 2019-2020 (NABARD 2018)

2.2.1.5 Vulnerability Issues (Sensitivity, Exposure, and Adaptive Capacities)
The climate vulnerability assessment of the district is carried out based on climate vulnerability
assessment methodology of the NICRA programme, and the details of the methodology are

provided in Section 0 1.4 Approach
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The data/information (used for climate vulnerability assessment), which is already provided in
the above sections (0-0), are not repeated in the below tables. However, the source of any
new data/information used for climate vulnerability assessment has been provided.

The outcome of climate vulnerability assessment was cross-checked with NICRA Vulnerability

Atlas. The sensitivity, exposure, and adaptive capacity of the district are tabulated below:

A — Discussion with villagers in Kecharkur
B — Discussion with villagers in Nishapur
C — Discussion with villagers in Gopalganj
D — Discussion with villagers in Jalberia |
E — Visit to Sundarbans to assess
mangrove plantation under MGNREGS

F — Discussion with KVK Nimpith

Figure 15: Visit to South 24 Parganas

Sensitivity
Table 15: Sensitivity Indicators for South 24 Parganas

Sensitivity Description Remarks

Net sown area Net sown area is 38% of the total The crops are grown mostly under
geographical area. rainfed condition.
Cultivation is predominantly mono-
cropping (paddy).

Degraded and = 17% of the total geographical area of the | Moreover, a substantial area (62%) of

wasteland district is degraded or wasteland. South total area of the district is either
24 Parganas comprises the highest of fallow/non-cultivable/forest. Hence
22.61% of the total degraded land of the | very less area is available for
state. agricultural activities.

Annual Quantity of rainfall has decreased and More than 70% of net sown area is

rainfall has become erratic. The average annual rainfed; any reduction in the quantity
rainfall of the district is 1876 mm. of rainfall severely impacts agriculture
However, in the 19 of last 25-years, and subsequently affects the
rainfall was lesser than the normal livelihood.
annual rainfall. (Indianwaterportal 2019)

Cyclone Frequency of cyclone has increased. In the | Even though frequency has increased,

proneness last 100 years, frequency of cyclones per the intensity of cyclone has reduced.
year has increased from 4.1 to 6.2 High tides in rivers (connected to the
cyclones per year (Maitra 2019). sea) have been causing inundation in

agricultural land with brackish water
(Maitra 2019; Kecharkur 2019).
Stage of In Kecharkur GP, Mandir Bazaar block, the = Groundwater availability has been
groundwater  depth of groundwater was around 1300 ft, | decreasing, and depth of water table
development | and 8-10 years before, it was around 1000 = has been increasing.
ft. In Nishapur GP, Mandir Bazaar block,
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Population
density

Small and
marginal
farmers

the depth of groundwater was around
1000 ft, and 8-10 years before, it was
around 600-700 ft. Similarly, in Jalberia |
Gram Panchayat, Kulthali Block, it was
observed that the depth of groundwater
was around 900-950 ft (Kecharkur 2019).
The population density of district is 819
persons per sq. km (Census, South 24
Parganas District : Census 2011), which is
double of the national average of 382
persons per sq. km (Census, Density of
India 2011).

Around 90% of total farmers are small and
marginal, which is highly substantial.
Around 93% of net sown area of the
district belongs to small and marginal
farmers.

The quality of groundwater is getting
affected due to sea water intrusion
(Kecharkur 2019).

The district is highly dense, leading to
higher sensitivity.

About 90% of total farmers are small
and marginal farmers who are highly
sensitive to climate issues.

Table 16: Exposure Indicators for South 24 Parganas

Exposure

Change in
annual
rainfall

Onset of
rainfall

Change in
June rainfall

Change in
maximum
temperature
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Description

In 19 out of last 25 years (figure below), rainfall
was less than the normal annual rainfall
(Indianwaterportal 2019). In the last 10 years,
rainfall was deficient in 9 years and rainfall deficit
ranged from 5% to as high as 45%
(Indianwaterportal 2019). It was further observed
that there has been increasing trend of rainfall
deficit in the last decade compared to the previous
decade.

Onset of rainfall has been delayed by 15-20 days,
and there has been increase in dry spells after
onset of rainfall (Maitra 2019; Kecharkur 2019).

Rainfall in June has reduced. The normal rainfall for
June month is 309.7 mm; the detailed analysis of
the last 25 years’ rainfall data indicates that 19 out
of 25 years, rainfall in June month was well below
(deficit) normal rainfall (Indianwaterportal 2019).
In the last 10 years, rainfall was deficient in 8 years
and rainfall deficit ranged from 19% to as high as
75% (Indianwaterportal 2019). It was further
observed that there has been increasing trend of
rainfall deficit. The rainfall data analysis of the last
25 vyears is depicted in the below figure
(Indianwaterportal 2019).

Ambient temperature has been increasing both in
summer and winter months (Kecharkur 2019).

Remarks

More than 70% of net sown
area is rainfed, so any
reduction in the quantity of
rainfall would severely impact
agriculture and subsequently
affect livelihood.

Usually in the second week of
June; for the past few years (8—
10 years), the onset of rainfall
has been delayed by 15-20
days.

In 2016, there was 51% deficit
rainfall in June. The start of
paddy transplantation was
delayed by 1 week in lowlands,
whereas in medium to upland
situation, it was delayed by 2
weeks, affecting crop
production (Maitra 2019).
Considering that 70% of the
net sown area is rainfed, any
reduction in quantity of June
rainfall would severely affect
sowing and crop production.



Rainfall Rainfall intensity of the district has increased. In Rainfall intensity of the

intensity/ the last 10 years, the number of days of intense district has increased, which
extreme rainfall (>60 mm per day) has been increasing. has affected crop production.
rainfall During the rainy season in 2011, 2013, and 2015,

events heavy rainfall within the short span of time has

hampered the Kharif crop (Maitra 2019). For
example, in 2015 in a few villages, 196 mm
precipitation on 28 June washed away paddy
nursery and submerged the newly transplanted
fields for continuous 14 days. In 2017-18, there
were 4 days with excessive rainfall during the third
week of July (Maitra 2019). Due to extensive rain
in a short period, there was 10-20% crop loss in
vegetables such as okra, bitter gourd, and
cucumber (Maitra 2019).

Variation in Annual Rainfall - South 24 Paraganas
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Figure 16: Variation in Annual Rainfall: South 24 Paraganas
(Source: Indianwaterportal (2019)
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Figure 17: Variation in June Rainfall: South 24 Parganas
(Source: Indianwaterportal (2019)
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Adaptive Capacity

Table 17: Adaptive Capacity Indicators for South 24 Parganas

Adaptive Capacity

Rural poor

SC/ST population

Agricultural
workers

Literacy rate

Fertiliser
consumption

Net irrigated area

Groundwater
availability
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Description

BPL households are 650,000, which
is around 52% of rural households.

SC/ST population is 35% of total
rural population.

Agricultural workers constitute
around 42% of total workers.

The literacy rate is around 67%.

Urea usage per acre was optimal
(Maitra 2019).

Around 30% of net sown area is
irrigated, and 70% of net sown area
is rainfed. Mostly monocrop
cultivation with Kharif paddy being
the dominant crop.

In Kecharkur GP, Mandir Bazaar
block, groundwater level has gone
down by 300 ft in the last 8-10
years. In Nishapur GP, groundwater
level has depleted by around 400 ft
in last 8-10 vyears. (Kecharkur
2019).

Remarks ‘

More than half of rural households
have lower capacity to adapt to
climate change issues.

SC population is heavily dependent
on natural resources.

A substantial portion of workers is
engaged in agriculture activities, and
their  livelihood depends on
agriculture.

Literacy rate is low, indicating lesser
knowledge on adaptive capacity.

In most part of the district, organic
content of soil was less than 0.3%
(Maitra 2019).

Since the net irrigated area is very
low, the adaptive capacity of the

farmers due to delay in rainfall or
erratic rainfall becomes very low.

Groundwater availability has been
decreasing, and depth of water table
has been increasing.

The quality of groundwater is
affected due to sea water intrusion.



Key Climate Vulnerability Issues

After carrying out climate vulnerability assessment (detailed in Section 0) of the district, the key
climate vulnerability issues of the district were identified based on discussion with KVK official
(Maitra 2019) of the district and based on NICRA Vulnerability Atlas (Rama Rao, BMK, et al.
2013). The summary of key climate vulnerability issues of the district is tabulated below.

Table 18: Summary of Vulnerability Indicators for South 24 Parganas

Sensitivity Exposure Adaptive Capacity ‘

e Reduction in quantity of * High variation in annual rainfall ¢ Very low net irrigated
rainfall * High variation in June rainfall area

e Erratic rainfall * High-intensity rainfall * Significant rural poor

e Higher proportion of * Increase in extreme rainfall population
degraded/waste land events * High proportion of

* Increase in frequency of *  Monsoon onset delay SC/ST population
cyclone * Increase in ambient * Higher proportion

e Higher population density
e High small and marginal

temperature (summer and
winter)

agricultural workers
Lower per capita

farmer community * Increase in effect of high tides income
* Increase in depth of * Low organic content in
groundwater the soil

e Seawater intrusion

2.2.1.6 MGNREGS Status

In 2017-18, South 24 Parganas generated the second highest wages (Ministry of Rural
Development 2017-18) and had the second highest expenditure (Ministry of Rural Development
2017-18). Above reports also suggest that the district spent about 63% of its total expenditure
on NRM works. The trend of labour budget (approved labour budget versus generated) and
expenditure for the past 5 years, including current year, is sourced from NREGASoft “At A
Glance” report (Ministry of Rural Development 2019) and is given below.

Table 19: Status of MGNREGS Works in South 24 Parganas

Details FY 2014- FY 2015- FY 2016- FY 2017- FY 2018-
2015 2016 2017 2018 2019

Approved labour 97.77 115.85 119.51 250.00 278.61

budget (in lakhs)

generated so far (in 91.61 219.42 206.82 280.94 291.82

lakhs)
Source: Parganas (Ministry of Rural Development (At a Glance) 2014-19)

The following chart depicts the trend of the MGNREGS expenditure and percentage thereof towards
NRM and agriculture and allied works for the last 5 years, including the current fiscal year, till 5 February
2019 (Ministry of Rural Development 2014-19).
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Total Expenditure and %ge spent on NRM and Agri/Allied Works: South 24 Parganas
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Figure 18: Total expenditure and expenditure on NRM and agri/allied

(Source: Parganas (Ministry of Rural Development (At a Glance) 2014-19))

During the analysis, it has DISTRIBUTION AMONG MAIN CATEGORIES OF WORKS
been observed that the SOUTH 24 PARGANAS

employment generated in
terms of through MGNREGS
has increased more than
threefold (from 91 lakhs to
291 lakh ) in the last 5 years in
the district.

Inadivtdusal Assasts for
Vulnarable Sactions
fonly for Houselol ds
InPurs 5)

&R

It was also observed that the
expenditure (as percentage of
total expenditure) on NRM-

related works in the district is Figure 19: Distribution of works among major categories
increasing. It has also been (Source Parganas (Ministry of Rural Development (6.1.3: Master Work Category,
observed that a good number South 24 Parganas) 2017-18)

(5400) of farm ponds have

been constructed in the district during FY 2017-18, which is the second highest number
among districts within West Bengal as per the MIS report (Ministry of Rural Development
2017-18). The distribution of the total number of completed works across the master
categories in the district during FY 2017-18 is shown in Figure 19 (Ministry of Rural
Development 2017-18). The information reflects that NRM works, which contributes majorly
towards climate resilience, consist about 22% of the total completed works. Distribution of
NRM works (in number) completed is given in Figure 20. The source of the data depicted in
the figure is NREGASoft report (Ministry of Rural Development 2017-18).
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Distribution of NRM Works in South 24 Parganas

32372

7364

During the field visit, it
has been observed that in
Nishapur, the farmers
have adopted the model
of farm pond for a group
of farmers having land
near each other. In this
model, the water is used
jointly by all fields near
the pond. This has helped

P 3601
5000 2005
l - _623
“ - |

0 _ farmers to take benefit of
Plantation Imigation  Land Related und Water .
Related Works Related Works  Works for water without much
! wastage of land. Details
and benefits of the
interventions are given in
the next section. The
distribution of the NRM
works has been given in Figure 20. It reflects that the maximum NRM works completed in the
district are plantation works followed by irrigation works, land-related works, and soil and
water conservation work. It appears that drainage and groundwater recharge works have got
less priority.

w

Figure 20: Distribution of NRM works (South 24 Parganas)
Source (Ministry of Rural Development (NRM - West Bengal) 2017-18)

2.2.1.7 MGNREGS Contribution in Addressing Vulnerability (Alignment with Vulnerabilities)

In order to assess MGNREGS contribution in addressing identified climate

issues/vulnerabilities, the following activities were carried out:

= A comprehensive consultation with District Nodal Officer (DNO), MGNREGS; Block
Development Officer (BDO); Technical Assistant, MGNREGS; Sarpanch, Gram Panchayat;
and MGNREGS workers/villagers to understand the details of MGNREGS works being taken
up and their benefits and impacts.

= Visit the sites where the MGNREGS work has been executed.

= Mapping of existing MGNREGS works against the existing climate vulnerabilities/issues.

South 24 Parganas is a coastal district and has a high population density (Census, South 24
Parganas District : Census 2011) and a comparatively high ratio of small and marginal farmers
(NABARD 2018). This scenario, coupled with climatic issues like cyclone proneness of the area,
results in a high vulnerability. It has been observed that low lands and high tides make the
area prone to inundation (Maitra 2019). The saline water ingress reduces water availability
for irrigation and drinking and increases the need for a strong and efficient irrigation system,
surface water structures, and groundwater recharge. During the visit, it was observed that
some of the MGNREGS works, which were taken up, could address climate vulnerability issues
and would enhance climate resilience. The details of such MGNREGS works are given below:
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The district has faced high-intensity cyclone Aila in 2009, but memories of the cyclone are still

= ;-Ll B - 3 o ' K i -3 e r

Figure 22: Mangrove plantation adopted under Figure 21: Bund along the river strengthen by
MGNREGS in Gopalganj GP mangrove plantation in NICRA demonstration village

fresh in the mind of the inhabitants.

As communicated by the community as well as by KVK representatives (Kecharkur 2019),
during the cyclone, it has been proven that the presence of mangroves has helped immensely
in reducing the damage created by the cyclone. Having this as an example, a mangrove
shelterbelt has been developed by the KVK, Nimpith along the river. A similar approach has
also been adopted by the MGNREGS to establish/strengthen further the mangrove
shelterbelts. However, it has been observed that in Gopalganj, about 5-10 km length of the
bank has been taken up for mangrove plantation, under MGNREGS, despite several more
kilometres of riverbank have potential to be strengthened through mangrove plantation.

Nishapur GP Mandir Bazar Block
has a good number of irrigation
canals, which is fed by the river.
However, two problems act as
barriers for achieving good
agriculture production:

(i) The canal system does not have
last-mile connectivity in the form of
watercourse and field channels.
g The flow in the canals is not enough
Figure 23: Group farm pond under construction in Nishapur to justify the cost of construction of

watercourse/field channels and area lost for the same.

(ii) In addition, the river, which feeds canals, is linked with the sea and for a few months in a
year, it carries saline water from sea (due to rise in level), which cannot be used for irrigation,
without significantly reducing productivity.

Ponds have been considered an option to address these issues. These ponds are being

constructed in farmers’ fields and are bigger compared to standard farm pond design. These
ponds serve a dual purpose. They receive water from canals and provide water to the nearby
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fields through pumping and are

also used for fisheries. The
| landowner, on whose land the
pond is constructed, has full
rights over the fisheries
production. Farmers revealed
during discussions that this
model has led to a significant
increase in the area under
irrigation, crop intensity, and
production. Farmers now can go
safely for double or sometimes
even for three cropping
systems, who earlier were
forced to follow a
monocropping system due to
Focussed group discussions revealed that after adopting the the lack of access to irrigation
farm ponds for groups, the area under irrigation, as well as water. In the given context, the
the cropping intensity, has improved significantly. It was model appeared to be quite

It has been observed during the discussions with the
community in the Mandir Bazar block that farm pond model
has been adopted by several groups of farmers who have
land near each other fields. Ponds receive water from
rainfall and from the canal system, and nearby farmers take
water from the pond for irrigation. This water is available
even when water is not present in canal. These ponds are
also used for fisheries. Water is available for free to
members of the group. However, the owner of the land,
where the farm pond is constructed, takes full harvest of the
fish production. It was communicated by the farmers that
they also have institutionalized the process by having
document signed with the Gram Panchayat.

also revealed that significant share of fields converted from successful in  reducing the
monocropping to dual-cropping system because of assured climate vulnerability and may
water availability during critical time. be replicated in other locations

also, if applicable.

Another issue being faced regarding irrigation is silting of the canals. Due to lack of silt
trapping measures, a significant amount of silt flows and gets deposited in the canal systems.
This leads to the reduction in canal capacity as well as lack of water to tail-end farmers.
Desilting of canals is a frequent activity, which is being taken up in the MGNREGS almost
regularly to maintain the canal capacity and area under irrigation. Though keeping the canals
free from silting is essential and enhances the resilience by enhancing the adaptive capacities
of production systems, regular maintenance activity may need to be reviewed. Works related
to plantation of fruits, poultry shed, cattle sheds are also taken. Such kind of works
strengthens the livelihood options in the district. Diversified livelihood options have
diversified/different vulnerabilities and increase the climate resilience of communities.

Based on the climatic conditions, vulnerabilities, interventions taken up under MGNREGS,
examples from other initiatives, and possibilities based on experts from KVK, the following
table consolidates the current and potential interventions to enhance the climate resilience
of the local socio-ecological system.
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Table 20: List of Current and Potential Works Under MGNREGS for South 24 Parganas
Approach

Recommendations/
Practices®

ENES

1 Erratic rainfall,
high variation in
annual/June
rainfall, high-
intensity rainfall,
very low net
irrigated area, lack
of irrigation water
or seasonal lack of
fresh water

2 Low lands and
sea/river vicinity
lead to inundation
and salinity
proneness
(reason behind
monocropping
system).

Provisioning of
surface water
bodies and
increasing area
under irrigation

Land shaping to
protect the land
from saline
water/flooding

Priority

Farm ponds for a v

group of farmers are

being provided. High priority

e Sharing water

among farmers
e Fisheries for owner
e Monocrop to double
cropping
Cleaning of canals Vv
(May be

reviewed)
Low priority

Farm pond (20% of ->

field area), land

development. High priority

Excavated soil spread

over the rest of the

field solves double

issues; land becomes

high and harvest

rainwater for use in

fields.

Large furrows and >

ridge method: provide Medium

the land over bund for priority

horticulture/crop

It has been observed that farm ponds have been adopted as an
option of enhancing water availability, increasing cropping
intensity and fisheries production. The group farm ponds are
being used for irrigating nearby fields, and the owner is gets
benefits from fisheries in the farm pond. Increased the intensity,
diversification of vulnerability in two seasons, returns etc to
reduce climate vulnerability. Details are given above.

Desilting of canals is being taken up regularly under MGNREGS as
learnt during FGDs in Mandir Bazar Block. Even though this
ensures canal capacity and water at the tail end, these regular
maintenance activities are not recommended under MGNREGS.
Details are given above.

KVK Nimpith has demonstrated the NICRA action plan in
Gopalganj GP of the Kulthali block. Spreading the excavated soil
from the farm pond in rest of the field converted the lowlands
into medium lands and protected from inundation.

Similarly, large furrow and ridge method also resulted in the
horticulture production on ridges and paddy along with fisheries
in the furrows.

Both have resulted in significant increase in cropping intensity as
well as productivity. Suggested to be adopted in MGNREGS, but
the natural drainage need to be maintained for sustained
benefits while upscaling the approach

3 v — Existing practice at appropriate scale; ¥ — Not recommended, not suitable under MGNREGS framework; - — New activity, which can be introduced in MGNREGS;
— Activity being in practice in MGNREGS but scaling up is required.
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Providing

adequate

drainage
facilities/option

Increased cyclone
frequency, high
population density

Cyclone
protection
system through
different kinds
of barriers

33|Page

purpose and furrows
can be used for paddy
and fisheries
Drainage channels

Village drains

Providing bio-drainage

Mangrove plantation

Cyclone shelters

Shelterbelts

9
Medium
priority

9
Medium
priority

9
Medium
priority

T
High priority

9
Low priority

9

Inundation is the main cause of lands going fallow in many parts
of a few villages of Gopalganj GP, seasonally or permanently.
Drainage channels can provide the way out for excess water of
the fields. This activity not currently in practice can prove
significantly beneficial in case of inundation affected areas.
Village drains may be helpful for the disposal of water
accumulated in the village during heavy rainfall, cyclones, or for
disposal of grey water to maintain proper sanitation conditions.

In areas where the topography does not provide an opportunity to
dispose of water safely in natural drainage channels, bio-drainage
can provide the optimum solution, where trees with high
transpiration rates are used for transpiring the water into the
atmosphere. This can be adopted wherever required and can be
taken up under MGNREGS.

Mangrove plantations have proved very beneficial in reducing the
impact of Aila cyclone. Plantation of Rhizophora spp., Bruguiera
spp., Ceriops spp., Avicennia spp., Sonneratia spp., Nypa fruticans.,
Xylocarpus spp, Aegiceras sp., Excoecaria sp. species of mangrove
based on suitability. Considering the coastal/water line in
Sundarbans stretching to 3600 km and the large coastline of West
Bengal, the mangrove plantations can be substantially upscaled
under MGNREGS.

The Disaster Management Department is taking it up currently.
These can be taken up under MGNREGS too, if required. During
discussions, it appears to be a conscious decision and the role of
the Disaster Management Department.

Shelterbelts are multiple rows of trees of different height, grown
along a strip of land. These strips reduce wind speed and intensity
significantly. These are also long multiple lines of plantation that



5 Low land
productivity, low
organic carbon

6 A higher
proportion of
degraded land,
monocropping
system, and
climate variability
lead to vulnerable
livelihoods.

Promotion of
bio-manures

Support
livelihood
options with low
climate
vulnerability

Wind breaks

Livestock shelters
(sheds)

Vermicomposting

NADEP composting
(agri-waste utilisation)

Other bio-manure
systems
Azzola cultivation

Plantation of
horticulture trees
(mango, areca,
coconut, Sonajiri, etc.)

Livestock/poultry
shelters,
ponds for fisheries

Medium
priority
9
Medium
Priority

9
Medium
priority

- Medium
priority
- Medium
priority
- Medium
priority
- Low
priority
T
Medium
priority

T
Medium
priority

reduce the speed and intensity of the wind. These shelterbelts
are quite useful in reducing the impact of cyclones.

As per soil and water conservation experts, an approach similar to
shelterbelts can also be adopted in fields. Short one to two lines of
plantations of different heights can protect/reduce the damage to
the crop during high wind velocities if planted along the agriculture
fields.

Livestock shelters can protect the livestock, during the cyclone
conditions. Livestock is affected less in the case of extreme
weather conditions as compared to crop/agriculture. Have
comparatively regular revenue stream flow.

As discussed with KVK experts, bio-manures can be applied as the
organic content is very low (especially in Purulia district). It
addresses the low organic content issue in soils, increases the
moisture-holding capacity, and increases production.

Orchards have less vulnerability to the extreme climatic events,
thus increasing climate resilience. Provide additional livelihood
opportunities.

Strengthening the livestock-based livelihoods by shelters for
poultry, livestock, etc.

Livestock-based and agriculture-allied livelihood models reduce
and diversify the vulnerability, thus reducing overall climatic
vulnerability of the target community

Priorities are based on the local vulnerability issues, its severity, potential impact of the interventions, and discussions with the stakeholders.
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As mentioned in the table, some of the works are already being taken up under MGNREGS
and some are being taken up by other project implementation agencies like Krishi Vikas
Kendra or Civil Society Organisations. These interventions have been discussed in detail in
relevant sections. There is potential to adopt similar activities in MGNREGS, too.

2.2.1.8 Examples from outside MGNREGS, if any enhancing the climate resilience

During the site visit, successful case studies on climate adaptation/resilience projects (to
address climate vulnerability issues) implemented by other departments/agencies in the
district were explored, which can be implemented under MGNREGS.

In India, NICRA is the largest climate resilient programme implemented by the Government of
India to address climate vulnerability issues in the agriculture sector. The programme has been
operational for the past 8 years and has been implemented in 100 climate-vulnerable districts
with the help of KVKs. In each district, the KVK identifies climate vulnerability issues related to
agriculture and implements adaptation interventions to address these issues. The programme
has been quite successful all over India. South 24 Parganas is one of the 100 districts identified
under the NICRA programme, and the KVK has been successfully implementing various climate
adaptation/resilience interventions in Bongheri Village, Kulthali Block for addressing climate
vulnerabilities.

During the site visit, detailed stakeholder consultations with the KVK head and scientists were
carried out to understand the climate vulnerabilities, issues of the village/district and to
identify possible climate adaptation/resilient interventions that can be implemented in the
district through MGNREGS. It was observed that different innovative approaches were tried,
and a few adaptation interventions were found useful and effective and were suitable to the
MGNREGS framework. Following are the details of a few examples:

Upgrade of mono-cropped land to multiple ones with the integration of fish

As mentioned above, the district is a coastal one and has lowlands, which are frequently
inundated (climate vulnerability issues) during monsoon rainfall and high tides. Due to flat
lowlands and very little slope, a slight increase in water level causes large areas to be
inundated and damages the crop. In addition, seawater ingress (climate vulnerability issues)
also reduces the availability of fresh water suitable for most of the crops.

In order to address these climate vulnerability issues; an innovative approach was adopted

by the KVK and the details of the approach are listed below:

= About 20% of a low-lying field is dug up to make a pond up to 8-9 ft deep. Excavated earth
is spread over to the remaining 80%, increasing the height of the field up to 1.5 ft. The
increased height reduces water inundation issues, and the associated farm ponds also
ensure water availability (increasing adaptive capacity) when required.

= The land embankment around the field is strengthened to 3 ft in height and 5 ft wide.
With the rest of the soil, a 5-ft-wide and 4-ft-high pond embankment is created.

= Both the widened pond embankment and the land embankment are used for vegetable
cultivation throughout the year. At the same time, pisciculture with duck rearing is taken
up in the pond. Thus, increasing adaptive capacity by providing alternate livelihood
options.
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= The pond helps to harvest rainwater and utilisation of that water for cultivation of
vegetable crops in the same field after Kharif paddy.

= During discussions with farmers and KVK officials, it was revealed that the approach has
made a significant impact and fields and benefits are tabulated below.

= Farmers who used to cultivate only a single crop are now cultivating two crops. In the
below picture, a difference can be identified between the upland near the pond (having
the vegetable crop) and unmodified low land far side, which is fallow.(KVK South 24
Parganas 2015)

Impact of upgrade of mono-cropped land to multiple one with the integration of fish in

Bongheri Village

* Netirrigated area has increased from 44 ha in 2010 to 176 ha in 2018; there has been
300% increase in net irrigated area.
* Cropping intensity has increased from 100% to 270%.

* The net income of the farmers has increased eight times from 24,000 per hectare to

193,000 per hectare.

* Man-days required for implementing the intervention is 940 per project per hectare.
* There has been decrease in off-season migration of up to 83%
(Maitra 2019).

Figure 24: Mono-cropped land to multi-cropping with integration of fish in Bongheri Village

Optimisation of horticultural production through land embankment development

In order to address climate vulnerabilities like water inundation in the fields during heavy

rains, optimisation of horticultural production through land embankment development has

been implemented. The details of the intervention are given below:

= Due to poor drainage system, the low-lying land of the area gets easily inundated during
heavy rainfall.
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= A peripheral canal is dug out, and the earth is added to the existing land embankment to
raise it up to 3 ft height and broadened to 5 ft width. On an average, 5-10% of the total
land thus could be brought under additional cultivation.

= Vegetables like okra, cowpea, tomato, French bean, and bitter gourd are then cultivated
over this strengthened bund (ail) during kharif season with almost no chance of
submergence. The problem of salinity is also avoided in cultivation during Rabi summer
season.

= The treated (encaptivated) low land now becomes suitable for paddy-cum-fish cultivation
(providing livelihood options and increasing adaptive capacity) during kharif season as the
fish cannot escape due to raising of the embankment (KVK 2015).

Impact of optimisation of horticultural production through land embankment

development in Bongheri Village
e Cropping intensity has increased from 100% in 2010 to 180% in 2018.

* The net income of the farmers has increased eight times from 24,000 per hectare to "86,500

per hectare.
(Maitra 2019)

Figure 25: Land embankment development for horticulture production in Bongheri Village

Ridge-and-Furrow Cultivation

Ridge-and-furrow cultivation provides a good scope for sustenance of marginal farmers by
growing vegetables on the ridges throughout the year. The low lands were converted into
multi-cropping land having half of its entire land as ridge, where year-round vegetable
cultivation is possible. This approach leads to multiple benefits and brings the area under
useful production. Under MGNREGS, the basic infrastructure can be created, but it needs to
be utilised in convergence of other line-departments like horticulture, fisheries, etc.
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Figure 26: Furrow and ridge method of cultivation in low lands

The details of the intervention are given below:

¢ In small patches of lands, where excavation of ponds is not possible, the ridge-and-
furrow system is a suitable alternative to harvest freshwater for irrigation
(increasing adaptive capacity) during the dry spell.

e Inthe system, a ditch of around 5-8 ft wide is excavated and the soil is used to make
bunds at both sides. The bunds are used for growing vegetative/horticulture crops,
and the middle strip can be used for paddy or fisheries, providing multiple sources
of income and alternative livelihood, thus increasing adaptive capacity.

e Therestof the land, i.e. the furrows, stores enough water during rainy season to make
pisciculture a successful intervention apart from irrigating vegetables.

e This intervention income of small holdings can be increased. Small and marginal
farmers now have an option to remain engaged in their own field throughout the year,
increasing revenue (KVK 2015).

Impact of Ridge-and-Furrow Cultivation

*  Cropping intensity has increased from 100% in 2010 to 210% in 2018.
e The net income of the farmers has increased five times from 24,000 per hectare to

120,000 per hectare.
(Maitra 2019)

Implementing storm-resistant two-tier integrated shelter model for backyard poultry

and/or ornamental birds

Due to climate change, the frequency of cyclones and intensity of rains have increased in the

district. Hence, to protect the livestock from cyclones, floods, heavy rains, a storm-resistant

two-tier integrated shelter model (improving adaptive capacity) is implemented in the village.

The details of the intervention are given below:

= Poultry is a popular livelihood option for villagers. However, due to frequent storms and
cyclones, traditional housing is damaged, often leading to increased mortality of birds and
financial loss to farmers.
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= S0, a double floor, durable housing with iron and net structure was developed under the
NICRA project. The housing accommodates 20 poultry birds at the bottom floor and 20
pairs of ornamental birds on the top. The culling percentage of poultry birds has reduced,
and the egg production per cycle has increased. The ornamental birds provide an
additional income to the family (KVK 2015).

Figure 27: Storm-resistant shelter for backyard poultry

2.2.2 Purulia

2.2.2.1 General Features

The total geographical area of Purulia District is 6259 sq. km (NABARD Purulia 2018). The
district is divided into four subdivisions, 20 blocks, and 170 GPs (NABARD Purulia 2018). The
general features of the district are tabulated below.

Table 21: General features of Purulia district

Feature Measure
Total geographical area (sg. km) 6,259
Number of subdivisions 4
Number of blocks 20
Number of GPs 170
Number of villages (inhabited) 2,459

Source: Purulia— NABARD PLP 2019-2020 (NABARD Purulia 2018)
In the district, agriculture and animal husbandry are the main
occupations of the rural people. The district is drought prone,

Rk Purl

having 60% of area as upland. 3
2.2.2.2 Demographic Profile /’f Mo

Purulia is one of the least populous districts in West Bengal. L
The district has a population of 2,930,000 (NABARD Purulia
2018), out of which 51% are males and 49% are females. The
rural SC/ST population (marginalised section) is around 40%
(NABARD Purulia 2018) of the total rural population of the
district. The district has a large population of marginalised
sections. A majority (87%) of the total population (NABARD
Purulia 2018) lives in rural areas of the district. Figure 28: Purulia map

Source www.mapsofindia.com
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The demographic profile of the Purulia District is tabulated below and the share of SC/ST
population among the total rural population and BPL population as percentage of total rural
population is depicted below.

Table 22: Purulia—Demographic Profile (Numbers in ‘000)

Category Total Male Female Rural Urban
Population 2,930 1,497 1,433 2,557 373

SC 568 291 277 491 77

ST 541 272 269 532 9
Literate 1,625 1,002 623 1,375 250

(Source Purulia — NABARD PLP 2019-2020 (NABARD Purulia 2018)

21%

38%

60%
19%

M Non-BPL Rural Population

B Others m Scheduled Caste m Scheduled Tribe m Rural BPL Population

Figure 29: Scheduled caste/tribe and BPL population as percentage of total rural population
(Source Purulia — NABARD PLP 2019-2020 (NABARD Purulia 2018)

In the district, agricultural workers constitute around 62% (NABARD Purulia 2018) of the total
workforce as depicted in the below figure. In the district, a considerable portion of workers
engaged in agriculture activities and their livelihood depends on agriculture.

M Cultivators

31%

M Agricultural
Labourers

m Workers engaged in
Household Industries
Workers engaged in
Allied Agro-activities

7% m Other workers

38%

Figure 30: Nature of engagement by workers in Purulia District
Source Purulia — NABARD PLP 2019-2020 (NABARD Purulia 2018)
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2.2.2.3 Geography, Land Use, and Climatic Conditions

Purulia District is one of the most drought-prone

districts of the state. According to NABARD

PLP document (2019-20) of the district, the degraded land or wasteland constitutes 38% of
the total geographical area of the district, and more than 51% of the total area of the district
is fallow/non-cultivable/forest. Hence very less area is available for agricultural activities. The
net sown area of the district is around 49% (NABARD Purulia 2018) of the total geographical
area. The land-use pattern of the district is depicted below:

49%

1%

M Forest Land

M Area not available for cultivation

M Barren and Unculturable Land

m Permanent Pasture and Grazing
Land

® Land under Miscellaneous Tree
Crops

M Cultivable Wasteland
0%

0%  m Current fallow

1% Other fallow
1%
Net sown area

Figure 31 Land-use pattern in Purulia

Source Purulia — NABARD PLP 2019-2020 (NABARD Purulia 2018)

Hm<=1ha
m>1to<=2ha

m>2 ha

In the district, the land holding of small and
marginal farmers is around 94.5% of the
total agricultural land holding. The district
has a large section of small and marginal
farmers who are highly sensitive to climate
issues. The distribution of land holding by
farmers is depicted in the graph below.

Figure 32 Distribution of land holding in Purulia

Source Purulia— NABARD PLP 2019-2020 (NABARD Purulia 2018)

The normal annual rainfall of the district is 1322 mm (NABARD Purulia 2018), and the major
rivers flowing in the district are Damodar, Kangsabati, and Kumari. The soil of Purulia District
is sedentary, and undulated uplands of the district have shallow and gravelly coarse soil,
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which has low water-holding capacity. During site visit, it was observed that during rainfall,
due to lower water-holding capacity of the soil, the district faces severe erosion, thus leading
to climate-sensitivity issues.

2.2.2.4 Status of Agriculture and Allied Sector

The net sown area of the district is around 49% (NABARD Purulia 2018) of the total
geographical area. The net irrigated area of the district is only 31% (which is very low), and
around 69% of net sown area (NABARD Purulia 2018) is rainfed. Because of low irrigation
facility, agriculture in the district is predominantly mono-cropped (paddy). About 60%
(NABARD Purulia 2018) of the total cultivated land is upland, and only 17% (NABARD Purulia
2018) of the net cropped area is under multi-crop cultivation. The details of different types of
irrigation methods employed in
the district are given in the
below figure. During the site
visit, it was observed that the 10%
crops are grown mostly under
rainfed condition generally with
low fertiliser consumption per
unit area. Hence the crop

M Area Irrigated by
Canals/Channels

Areairrigated by
wells

Area irrigated by

productivity of Purulia district is Tanks
low compared to other districts 57% 2% Area irrigated by
of West Bengal. other sources

Apart from paddy, the other
important crops/vegetables

cultivated by farmers are maize, Figure 33 Area under Irrigation
wheat, arhar, black gram, Source Purulia— NABARD PLP 2019-2020 (NABARD Purulia 2018)

mustard, ground nut, sugarcane, potato, and various types of vegetables. The below table
depicts the crop production and average yield in the district for FY 2016-17 and FY 2017-18.

Table 23: Crop production and average yield in Purulia

Crop 2016-17 2017-18 Average
Area ('000 Production Area('000 Production yield
ha) (000 T) ha) (000 T) (kg/ha)
Rice (HYV) 244 971 274 1,070 3,904
Wheat 1 3 1 4 2,860
Other cereal 3 3 6 2,078
Pulses 7 4 6 820
Oil seed 4 3 5 8 775
Sugarcane 1 25 1 33 50,498
Potato 2 33 2 37 19,743

Source Purulia — NABARD PLP 2019-2020 (NABARD Purulia 2018)
2.2.2.5 Vulnerability Issues (Sensitivity, Exposure, and Adaptive Capacities)

The climate vulnerability assessment of the district is carried out based on climate vulnerability
assessment methodology of NICRA programme, and the details of the methodology are
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provided in Section 0 1.4 Approach/Methodology.

The sources of the data/information (used for climate vulnerability assessment), which is
already provided in the above sections (0-0) are not repeated in the below tables. However,
the source of any new data/information used for climate vulnerability assessment has been
provided.

The outcome of climate vulnerability assessment was cross-checked with the NI/CRA
Vulnerability Atlas. The sensitivity, exposure, and adaptive capacity of the district is tabulated
below:

Figure 35: Stakeholder discussion in Purulia District

A — Discussion with villagers in Kendadih

B — Discussion with villagers in Rangamati Ranjandih
C — Discussion with villagers in Agardih Chitra

D — Discussion with villagers in Chhirudih
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Table 24: Sensitivity indicators for Purulia

Sensitivity
Net sown area

Degraded land
and wasteland

Annual rainfall

Drought
proneness

Water-holding
capacity of soil

Population
density

Groundwater
development

Small and
marginal
farmers
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Description

Net sown area is 49% of total
geographical area.

Cultivation in the district is
predominantly mono-cropped (paddy).

About 60% of the total cultivated land is

upland. Only 17% of the net cropped
area is under multi-crop cultivation.

Around 38% of total geographical area

of the district is degraded land or
wasteland, which is considerable.

The rainfall has become erratic. The
normal annual rainfall of the district is
1322 mm. Analysis of the last 25-year

rainfall data reveals that 14 out 25 years,

rainfall was lesser than the normal

annual rainfall (Indianwaterportal 2019).
In the last 10 years, the rainfall has been

quite low in 2009, 2010, and 2014,
leading to drought conditions in the
district (Indianwaterportal 2019).
Frequency of drought has increased.

In 2009 (Bhowmik 2019), severe drought

occurred in the district and medium
drought occurred in 2010, 2011, and
2014 (Bhowmik 2019) in the district.

Soil is sandy, porous is nature; moreover,

the organic content of soil is very low
(Bhowmik 2019).

The population density of district is 468
persons per sq. km (Census 2011), which
is higher than the national average, but
the population density of district is very

less compared to the state average of

1028 persons per sg. km (Census 2011).

Purulia is the most water-stressed and

irrigation-deprived district. Out of the 21
water-stressed blocks in the state, 20 are

in the district (Ministry of Rural
Development, Government of India
2016).

Around 95% of total farmers are small
and marginal, which is highly
substantial.

Remarks

The crops are grown mostly under
rainfed condition, generally with
low fertiliser consumption per unit
area (Bhowmik 2019). Thus, per
hectare production is also low
(Bhowmik 2019) compared to
other districts of West Bengal.
Moreover, a substantial area (51%)
of the total area of the district is
either fallow/non-cultivable/forest.
Hence very less area is available
for agricultural activities.

Around 69% of net sown area is
rainfed. Any reduction in quantity
of rainfall would severely impact
agriculture activities and
subsequently livelihoods.

A medium drought occurs once in
3 years (Bhowmik 2019), and
severe drought occurs once in 10
years (Bhowmik 2019). The district
is highly drought prone.
Water-holding capacity of soil is
very low (Bhowmik 2019).

District is thinly populated
compared to other districts of the
state (Census, Density of India
2011).

Groundwater availability has been
decreasing, and depth of water
table has been increasing
(Chhirudih 2019).

Out of the total agricultural
holdings, about 95% belongs to
small and marginal farmers who are
highly sensitive to climate issues.



Exposure

Change in
annual rainfall

Change in June
rainfall

Rainfall
intensity/
extreme rainfall
events

Onset of rainfall
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Table 25: Exposure Indicators for Purulia

Description

Rainfall has become erratic. The normal annual
rainfall of the district is 1322 mm. Analysis of the
last 25-year rainfall data reveals that in 14 out
of 25 years, rainfall was lesser than the normal
annual rainfall (Indianwaterportal 2019).
However, in the last 10 years, rainfall was
deficient only in 3 years, and in 7 years, rainfall
was adequate or excess (Indianwaterportal
2019). It was further observed that there has
been a decreasing trend of rainfall deficit in the
last decade compared to the previous decade.
The rainfall data analysis of the last 25 years is
depicted in the below figure (Indianwaterportal
2019).

Rainfall in June has been reduced and has
become erratic. The normal rainfall for June is
224 mm. The detailed analysis of the last 25-
year rainfall data indicates that in 18 out of 25
years, rainfall in June was well below (deficit)
than normal rainfall (Indianwaterportal 2019).
In the last 10 years, rainfall was deficient in 8
years and rainfall deficit ranged from 10% to
as high as 75% (Indianwaterportal 2019). It was
further observed that there has been an
increasing trend of rainfall deficit. The rainfall
data analysis of June for the last 25 years is
depicted in the below figure.

Rainfall intensity of the district has increased.
Many times, within 3-4 hours, the district
experiences 50 mm rainfall. (Mitra 2019).
Moreover, the district receives 30% of rainfall
within 2—-3 days (Bhowmik 2019), causing huge
run-off and topsoil erosion. There has been lot
of variation in the number of rainy daysin a year.
The last 5-year rainfall data indicate that the
number of days of intense rainfall (>65 mm per
day) has been increasing over a period of time
(Mitra 2019). In 2018, the number of days of
intense rainfall was 7 (Mitra 2019).

Onset of rainfall has been delayed by 1-1.5
months (Chhirudih 2019).

Remarks

More than 70% of net sown
area is rainfed; hence the
erratic nature of the rainfall
would severely impact
agriculture and subsequently
affect the livelihood.

Due to rain deficit, the start of
paddy transplantation has
been delayed, affecting crop
production (Bhowmik 2019).
Considering that 69% of net
sown area is rainfed, any
reduction in quantity of June
rainfall would severely affect
sowing and crop production.

Heavy rainfall leads to soil
erosion, which in turn results in
loss of fertile soil/organic
matter and reduces time for
paddy transplantation,
affecting crop production.

Onset of rainfall used to be in
the second week of June;
however, for the past few
years (8—10 years), the onset
of rainfall has been delayed to
the second week of July or the
first week of August (Bhowmik
2019; Mitra 2019).
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Figure 37: June Rainfall Variation in Purulia

Adaptive Capacity

Table 26: Adaptive Capacity Indicators for Purulia

Description

Around 38% of rural population is poor.

SC/ST population is 40% of total rural
population.

Agricultural workers constitute around
62% of total workers.

Remarks

Substantial section of rural
population is poor, who have lesser
capacity to adapt to climate change
issues.

District has more ST population than
SC population. Both are relatively
poor and heavily dependent on
natural resources.

Considerable section of workers is
engaged in agriculture activities, and



Fertiliser
consumption

Literacy rate

Net irrigated
area

Groundwater
availability

Urea usage per acre was below normal

(Bhowmik 2019; (Chhirudih 2019).

The literacy rate is around 54%.

Net irrigated area is around 96,000 ha.

Around 31% of net sown area is
irrigated, and 69% of net sown area is
rainfed.

Because of poor irrigation facility,

mostly monocrop cultivation (85% of net

sown area).

Purulia is the most water-stressed and
irrigation-deprived district. Out of the 21

water-stressed blocks in the state, 20
are in the district (Ministry of Rural
Development, Government of India
2016).

their livelihood depends on
agriculture.

In most parts of the district, organic
content of the soil was less than
0.3% (Bhowmik 2019).

Literacy rate is low, indicating lesser
knowledge on adaptive capacity.
Since the net irrigated area is very
low, the adaptive capacity of the
farmers due to delay in rainfall or
erratic rainfall becomes very low.

Groundwater availability has been
decreasing, and depth of water table
has been increasing.

Key Climate Vulnerability Issues

After carrying out climate vulnerability assessment (detailed in Section 0) of the district, the
key climate vulnerability issues of the district were identified based on discussion with district
agriculture officials (Bhowmik 2019), CSO implementing the United Nations Framework
Convention on Climate Change (UNFCCC) adaptation project in the district (Mitra 2019), KVK
officials (Bhattachrjya 2019) of the district, and based on NICRA Vulnerability Atlas (Rama Rao,
BMK, et al. 2013). Summary of key climate vulnerabilities issues of the district is given in Table.

Table 27: Summary of Vulnerability Indicators for Purulia

Adaptive Capacity Exposure Adaptive Capacity
* Reduction in quantity of rainfall ¢ High variation in annual/ * Very low net irrigated
* Erratic rainfall June rainfall area
* Very high proportion of * High-intensity rainfall * Substantial rural poor
degraded land/wasteland * Increase in extreme rainfall population

Increase in frequency of
drought

Low water-holding capacity of

soil

Water stressed and irrigation

deprived

High small and marginal farmer

community

2.2.2.6 MGNREGS Status
During 2017-18, the total MGNREGS expenditure in Purulia was "17,458.14 lakh (Ministry of

Rural Development (NRM Report) 2017-18), which makes the district take 17th rank out of
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events

1-1.5 months delay in
monsoon onset
Increase in ambient

temperature (summer and

winter)

High proportion of
SC/ST population
Considerable proportion
agricultural workers
Lower per capita
income

Low organic content in
the soil

Lower literacy rate



the total 23 districts in the state. The district spent about 74% of MGNREGS expenditure on
NRM works (Ministry of Rural Development (At a Glance) 2014-19). The trend of the labour
budget and generated under MGNREGS for the district is given in Table 28: Status of
MGNREGS works in Purulia District .

Table 28: Status of MGNREGS works in Purulia District
FY 2018- FY 2017- FY 2016- FY 2015- FY 2014-

2019 2018 2017 2016 2015
Approved labour budget (in 93.45 80.0 79.59 112.16 89.45
lakhs)
generated so far (in lakhs) 78.9 102.6 52.85 87.92 43.44

(Source: Ministry of Rural Development (At a Glance) 2014-19)

Purulia is the only district in the state in the category of the most irrigation-deprived districts.
All the blocks of the district are covered under MWC, so 65% of MGNREGS expenditure needs
to be on NRM works. The trend of MGNREGS expenditure and spending towards NRM and
agriculture/allied works based on the given table (Ministry of Rural Development (At a
Glance) 2014-19) is given below.

Figure 38: MGNREGS expenditure total, NRM, and agri/allied activities

Total MGNREGS Expenditure and %ge Spent on NRM and AgrifAllied Works: Purulia
26,000 18,378.81 1004,

17.4069.94 5%.

14,152.67
TR

8672 40 | W

| MGMREGS Expenditure (Rs In L

!

FY 2014-2015 Y 2015-2016 FY 2016-2017 FY 2017-2018 FY 2018-2019

Tot

% of NRM Expenditure{Public + Individual) % of Expenditure on Agriculture & Agricuture Allled Works ====Total Exp[Rs. |n Lakhs.)

Source: Ministry of Rural Development (At a Glance) (2014-19)

In the above table, data for 2018—19 are updated up to 5 February 2019. Distribution of the
works across the main (master) work categories is given here. It reflects that maximum works
have been completed in the category “Individual assets for vulnerable sections”. No work has
been completed in the category “Common infrastructure for NRLM-compliant groups”. The
distribution of the works is shown in Figure 39. The Ushar Mukti programme is implemented
in all the blocks of the district. It is an ambitious programme under MGNREGS to reduce the
impact of drought on agriculture. It is primarily a watershed-based programme and follows
the ridge-to-valley approach while implementing soil and water conservation works. Under
the programme, DPRs are to be prepared considering the year period. The works are being
taken up as per the priorities set by the community.
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Figure 39: Distribution of works among major categories in Purulia
Source: Ministry of Rural Development (6.1.3 Master Work Categories: Purulia) (2017-18)
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Figure 40: Distribution of NRM works (Purulia) .
Figure 39 reveals that NRM works

have 32% share as per master work categories. The distribution among the subcategories
within the NRM works category is shown in Figure 40. The graph reflects that maximum works
under NRM works category are land-related works to support livelihoods, irrigation-related
works, soil and water conservation works, and plantation-related works. Groundwater
recharge works and drainage and related works are given the least priority. The contribution
of these works towards addressing climate vulnerability is discussed in the next section.

2.2.2.7 MGNREGS Contribution in Addressing Vulnerability

In order to assess MGNREGS contribution in addressing identified climate

issues/vulnerabilities, the following activities were carried out:

= Details of MGNREGS works carried out at GP/village level in the last 3 years were
collected and analysed.

= Comprehensive consultation was carried out with the district nodal officer (DNO),
MGNREGS; block development officer (BDO); technical assistant, MGNREGS; Sarpanch,
Gram Panchayat; and MGNREGS workers/villagers to understand the details of
MGNREGS work.

= Visit to the sites where the MGNREGS work has been executed.

=  Mapping of existing MGNREGS works against the existing climate vulnerabilities/issues.
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Purulia is a dry, undulating, and irrigation-deprived district. The distribution of works in Figure
40 reflects the focus on irrigation, soil and water conservation, and land-related works, which
seems prudent and aligned with the issues. The works related with the agro-climatic
requirement, which are already being taken up, are as follows:

Soil and Water Conservation Works
Different works for soil and water conservation permissible under MGNREGS are being taken
up in Purulia District, such as contour bunding, contour trenches, water absorption pits, stop
dams, etc. Combination of different works for soil and moisture conservation, such as bunds,
plantations, trenches, has been undertaken to have multiple impact in 30 x 40 model, as
shown in Figure 41 (described in the box), which is majorly being promoted by an NGO named
PRADAN.* Other interventions having similar approach of integrating different methods of
soil and moisture conservation can be implemented and used efficiently for vegetative
growth. The examples include combination of plantation with pits (each plant with one pit)
farm ponds, drip irrigation (convergence), pitcher irrigation/bottle irrigation, etc.

30 x 40 Model

e e A e - : e =
The 30 x 40 model is an approach for conserving in situ. It divides the uplands (with 3—-8% slope) into
small plots of 40 ft across the slope and 40 ft along the slope), digging pits at the lowest point in each
plot and bunding the plot using the soil dug out of the pits.

For implementing this, the selected area is marked into 30 ft by 40 ft plots, starting from upper reaches,
if possible, from ridge line. The length/width may be varied by up to 10%, if required. In each plot, the
deepest point is identified, and a 7 ft x 7 ft x 3 ft pit is dug out. Side slopes are maintained based on the
soil type, and bottom is maintained, if possible, at 5 ft x 5ft dimensions. A bund is formed around the
plot with the excavated soil from the pit.

The pit and bund can capture all the water falling into the plot during rainfall. The tree plantation is
done at suitable distance. The conserved moisture is mostly able to support trees. Experience reflects
that the moisture also causes development of significantly higher biomass, as compared to untreated
land.

4 Professional Assistance for Development Action (PRADAN) is a non-governmental organization working in
multiple states and on various issues, including livelihoods and NRM.
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It was observed (Ministry of Rural
Development (6.1.3 Master Work
Categories: Purulia) 2017-18) that
the top four works that constituted
more than 80% of works in the
district are construction of houses,
land development, rural sanitation,
and water conservation works.
During the discussions with BDO, GP
officials, MGNREGS officials and
workers, and villagers, some
members shared that it is difficult to
do water-harvesting works due to
the undulating topography and low
rainfall conditions. However,
characteristics such as undulating
topography, less area under
cultivation, and high run-off during
erratic and intense precipitation
make the district priority and
suitable for water-harvesting works.

Agriculture in Purulia is mostly
rainfed, and the net sown area of the
district is only 49% of the total area.
The erratic nature of rainfall affects
the agricultural productivity. Low

Wil

o, - 5 l.'-‘

Figure 42: Rainwater har\;es.t-ing

| lr -
in Puncha Block Figure 43: Construction of goat-rearing shed in
Kashipur

availability of irrigation facility, lesser and erratic nature of rainfall, and low use of fertilisers
make the communities highly vulnerable to climatic issues. Depending on the vulnerability
issues as mentioned above, experiences from MGNREGS and other entities, the following
approaches and interventions might be used to enhance the climate resilience of the
communities and natural resource base.
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Table 29: List of current and potential works under MGNREGS in Purulia

Approach Recommendations/Practices®  Priority Remarks
1. High variationin  Water and Field bunding/30 x 40 model Vv Medium  Purulia is a region with undulating topography. Depending
annual /June moisture priority on the topography, it has been observed that the given
rainfall, erratic conservation Contour-staggered trenches V Medium  structures are being used under MGNREGS. It appeared
rainfall, monsoon = structures priority groundwater recharge structures may be adopted. In situ
onset delay, low Stop dam/check dams Vv Medium | moisture conservation is an optimal solution, in addition to
surface water priority stop/check dams and other water-harvesting structures.
availability Contour continuous trenches vV Medium
priority
Contour bunds V Medium
priority
Percolation tanks - Medium
priority
Recharge pits - Medium
priority
2. Low rainfall, low | Increase surface = Farm ponds ' Though not observed to be adopted in fields, the district
area under water storage High has good number of farm ponds. These are an optimum
irrigation capacity priority solution in rainfed areas to conserve water and ensure

that life-saving irrigation can be provided to the crop in
case of elongated dry spells. As per experts from KVK,
these are quite suitable for Purulia-like conditions.

Large village ponds - DRCSC has implemented ponds designed to have enough
High water to serve round the year for irrigation and other
priority purposes. These ponds may be adopted in MGNREGS,

after validation and verification through experts and
considering other concerns like safety of labour during
construction. These ponds, if upscaled, may be very useful
in increasing climate resilience.

5V — Existing practice at appropriate scale; ¥ — Not recommended, not suitable under MGNREGS framework; > — New activity, which can be introduced in MGNREGS;
— Activity being practiced in MGNREGS, but scaling up is required.
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3. Low land fertility,
low water-
holding capacity

4. Low income,
climate-
vulnerable
livelihoods
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Promotion of
bio-manures

Promotion of
multiple
livelihood
options

Vermicomposting
NADEP composting
Other bio-manuring methods

Azolla cultivation

Plantation of horticulture
plants

Livestock shelters

Livestock, poultry, duck,
fisheries, agriculture

- Medium
priority

- Medium
priority

- Medium
priority

9
Medium
priority

T
High
priority

™

Low
priority

9
Medium
priority

As per KVK experts, most part of the district has low
organic content, and this not only reduces fertility of the
soil but also reduces water-holding capacity.

Application of bio-manures increases nutrient and
micronutrient, and moisture-holding capacity of soil as
well as water permeability.

Azolla increases nitrogen content and also increases
nutrition content of feed if used as fodder and increases
milk production. This approach helps to sustain the crop
during longer dry spells by holding moisture for long and
enhances crop production (reduces climate vulnerability).
Plantation of mango, guava, goose berry, jackfruit, etc. as
a second livelihood option.

Fruit plants extract water and nutrients from different soil
zones as compared to crops. Water requirement also
varies as compared to the cropping system. Have higher
returns and reduced rainfall affect the production to
lesser extent. Thus, by having different and less
vulnerability, fruit trees provide nutrition to households
and reduce climate vulnerability and enhances climate
resilience.

As discussed with the KVK experts, livestock shelters to
support livestock-based livelihoods. As explained above in
the case of fruit trees, livestock-based livelihoods have
significantly less vulnerability to extreme climatic events
as compared to crops. Due to reduced and diversified
vulnerabilities, livestock-based livelihoods increase
climate resilience.

Integrated farming creates higher impact and livelihood
support. Higher form of interdependent component
system supporting each other and sustaining enhanced
returns, reducing climate vulnerability significantly.



5. High non- Increasing green
cultivable lands, cover and
less livelihood wasteland

options, poor development
natural resource

base

Bund formation and
strengthened with fodder
cultivation

Plantation

Plantation of forestry
trees/avenue plantation

Afforestation

Combination of water and
moisture conservation and
orchard plantation, vegetable
production

9
Medium
priority

/[\
Medium
priority

T
Medium
priority

T
Medium
priority

T
Medium
priority

Fodder/lemon grass cultivation on bunds/ canal bunds to
support livestock and prevent erosion. Such interventions
not only strengthen the bunds in the long term by
reducing soil erosion, but also uses the space on bunds,
which otherwise cannot be used, for economic returns.
MGNREGS provides an opportunity to share the
ownership of the produce of trees with the persons, who
are responsible for taking care of trees under MGNREGS.
This approach helps in increased survival rate of plants
and also in increasing returns to farmers with lower
returns, especially in cases of distress. This approach is
known as Briksha Patta.

These plantation works are being taken up along the
roads/canals or in line along other works. Suitable varieties
are arjun, babul, shishu, neem, black sirish, etc. Increasing
green cover is an instrument to increase climate resilience.
Increasing the green cover characteristically increases
climate resilience. MGNREGS has attempted combination
of forestry plants along with moisture conservation
measures, and green cover has been generated
successfully. This approach can be upscaled.

In large-scale plantations managed by self-help groups, a
combination of different soil and moisture conservation
works along with horticulture crops/fruit plantation has
been taken up. This not only increases the area under
cultivation and results in high agriculture production but
also strengthens livelihoods, especially of those who are
landless.

Priorities are based on the local vulnerability issues, its severity, potential impact of interventions, and discussions with stakeholders.
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2.2.2.8 Examples from outside MGNREGS, if any Enhancing the Climate Resilience

Purulia District faces climate vulnerability issues such as erratic rainfall, high rainfall intensity,
delay in onset of monsoon, and increase in drought frequency. The district has only 31% of
net sown area irrigated and has a large proportion of small and marginal farmers (95% of total
farmers), indicating lower adaptive capacity. The Development Research Communication and
Services Centre (DRCSC), a CSO, along with NABARD, has been implementing UNFCCC climate
change adaptation project in the district to address climate vulnerability issues. Under the
UNFCC project, the DRCSC has been implementing various innovative adaptation
interventions in the district.

A visit was carried to villages (in Kashipur Block of the district) where DRCSC adaptation
projects have been implemented. Based on the visit and stakeholder consultations with
DRCSC officials (Mitra 2019) and villagers, the following adaptation project was identified,
which can be implemented through MGNREGS for addressing climate vulnerability issues.

Integrated Farming

Purulia District faces climate vulnerability issues like erratic rainfall, delay in onset of
monsoon, and increase in drought frequency, so in order to address climate vulnerability
issues and to improve adaptive capacity, an integrated farming project was implemented.

In the project, various subsystems such as livestock, fish, poultry, and perennial/seasonal crop
production are integrated. The subsystems are integrated in such a manner and proportion
that each subsystem helps each other. For example, the waste of one subsystem is used as a
resource for another subsystem to set up a network of nutrient flow, making the system more
efficient. The integrated farming included different subsystems such as water harvesting, rice
production, fodder production (Azolla), fishery, and duckery. Integrated farming approach
enhances water availability for irrigation, provides alternative livelihood options, hence
addressing climate vulnerabilities and improving adaptive capacity. This system has good
potential for replication and can be implemented through MGNREGS.

Impact of Integrated Farming in Kashipur Block of Purulia

* Net irrigated area (Kharif) has increased from 239 ha to 279 ha; there has been 16.7%
increase in net irrigated area.

* Net irrigated area (Rabi) has increased from 25 ha to 69.23 ha; there has been 177%
increase in net irrigated area.

* Cropping intensity has increased from 104.5% to 155%.

e The net income of farmers has increased 3.6 times from 22,500 per hectare to "81,000

per hectare.

* Man-days required for implementing the intervention are 1260.5 per project per
hectare.
(Mitra 2019)
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Figure 45: Visit to DRCSC site
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2.3.1 Works Undertaken to Address Climate Vulnerability Issues under MGNREGS

West Bengal, which extends from the Himalayas to the Bay of Bengal, has a different kind of
agroclimatic region. The state is the top spender of funds allocated under MGNREGS and has
also taken up different kinds of works and innovative approaches, especially focusing on
livelihood strengthening. Figure 46 (Ministry of Rural Development (6.1.1) 2017-18) reflects

Diffarant Kind of Works Complatad in 2017-18

BOOO00
250000

200000

100000
SO000 I
5 I . I | = = ] =] i - -

nd nrrmc tation  Rural Wiater Wrrigation  Traditional Promotionof Disaster Dowelopment Watershed Other Works
¥ :i.-u.-t st sanltation Canseryatian water bodims  Jumstock  preparsdness  of fallaw  management

fMestoration fwaste lands

LMsrLcton I'\ﬂrl :ulns wm oulnr foa

Figure 46: Type of works completed in 2017-18 in West Bengal

that the maximum number of completed works are construction of houses, improving the
productivity of lands, and improving livelihoods and reflected as priority work in West Bengal.
However, watershed management works, which need to be prioritised, are among the works
with the least number of completion statuses. Other works, which seek attention from
climate perspective, are water conservation, renovation of traditional water bodies,
irrigation, etc. Out of the works under MGNREGS in 2017-18, spending on the subcategories
of works is shown in the following graph (Figure 47) in terms of relative percentage and also
in terms of absolute value (Ministry of Rural Development (6.1.1) 2017-18). Analysis of
expenditure reflects a high focus on works on individual land, rural connectivity, land
development, flood control, and protection.

Table 30: Recommended works based on contextual issues

(Issues . Works |

Cyclone-prone areas e Mangrove plantation (appropriate species) along
with embankments (need to be scaled up)

Lack of irrigation facilities and maintaining e Farm ponds (individual and group farm ponds)

irrigation capacities o Cleaning of irrigation canals
A high ratio of wastelands e Wasteland development

e Trenches

e Plantation

o Afforestation
e Other moisture conservation works
e A combination of above works
Low rainfall/low irrigation facilities e Farm ponds
Alternate livelihoods Livestock shelters
promoting/supporting works Poultry sheds
Orchard plantation
Briksha Patta

Livelihood options
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Figure 47: Work subcategories with highest MGNREGS expenditure in Purulia

In West Bengal, different innovative approaches under MGNREGS are being taken up,
especially the integration of different works to create a higher impact. The integrated
watershed approach is being taken up under the Ushar Mukti programme to address water
scarcity and improve land quality in identified districts. Similarly, wasteland development
programmes have been taken up using the 30 x 40 approach (moisture conservation and
plantation), and other integrated approaches for moisture conservation, tree plantation, and
protection.

To ensure commercial returns to beneficiaries through plantation of trees with economical
returns, additional types of trees, including dragon fruit, dates, etc. are being experimented
with. In addition, institutional arrangements such as Afforestt,® an innovative approach to
afforestation, which aims to simulate natural afforestation and enhance biodiversity and self-
propagation, are being carried out.

2.3.2 Works to be Taken Up/Need to be Taken Up

Although considerable resources and efforts are already being invested in NRM works to
address the issues related to climate change, there is a need for additional works and specific
approach to be followed to fully align MGNREGS works with climate resilience of the socio-
ecological system. As identified in the previous sections of this chapter, to address climate
vulnerabilities, works/combination of works could further enhance the climate resilience of
the socio-ecological systems. These are based on the interventions being carried out by
MGNREGS and other development agencies and are found to have a positive impact on the
ground, specifically in the context of climate change.

Table 31: List of Works/Combination for Enhanced Resilience in West Bengal
Issues to Reduce Climate Vulnerability Potential Works/Combination

Controlling seawater ingress/poor e Groundwater recharge works as protection against
quality/saline groundwater (it is a known fact seawater ingress.

that the groundwater recharge repels the

saline water ingress in coastal areas).

To ensure proper use of large o Afforestation at scale
wastelands/uncultivable lands and increasing | e Orchard plantation and community sharing

¢ Afforestt is a service provider for creating natural, wild, maintenance free, native forests
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green cover (based on the MGNREGS works
taken up in the Purulia)

Reducing risks/impact of cyclones

(as per discussions with KVK and community
in Kulthali Block (Kecharkur 2019)

Low land area,

reducing the impact of tides on low land
areas, change in the topography of low land
areas (Based on the experiences in Gopalganj
GP in Kulthali Block of South 24 Parganas)

Enhanced climate resilience (Based on the
observations made of the works being taken
up under MGNREGS and other implementing
agencies in the districts studied and also on
well-known facts)

Increasing land productivity and moisture-
holding capacities (well-known fact that
organic manure increases the water-holding
capacity of the soil as well as organic carbon)

Reducing the impact of waterlogging due to
poor drainage and topographical constraints.
Drainage channels and bio-drainage are the
direct tools for addressing the water logging
conditions.

Lack of irrigation facilities (Water course and
field channels are means of conveying water

to the fields from the canal system. These can

be useful only if the basic irrigation
infrastructure (canals) are already available.)

2.3.3 Broad State-Specific Suggestions
Rational

e Cyclone shelters (being taken up by Disaster
Management Department)

e Cyclone-resistant livestock shelters

e Shelterbelts

e Wind breaks

e Mangrove plantation at scale

e Appropriate combination of above works

e Land development works along with farm ponds
(spreading of excavated soil in the rest of the field)

e Land development: furrow and ridge, taking soil from
furrow on ridges to facilitate cultivation

e Land development: Along with poultry sheds and
livestock shelters

e Ensuring a combination of irrigation with proper
drainage work

e Combination of water storage works with fisheries

e Combination of desilting of water bodies with
plantation on boundaries

e Safe disposal of drainage water and use of bio-
drainage works

o Silt trap structures instead of regular desilting works

e Leveraging technical expertise of other stakeholders
through convergence (especially the horticulture
and forestry expertise may be considered to be
leveraged)

¢ Integrated farming along with poultry, livestock,
fisheries, and crop azzola etc.

e VVermicomposting structures

e NADEP structures

e Azzola cultivation structures

e Other bio-manure structures/pits, etc.

e Bio-drainage

e Drainage channels

e Construction of water courses/field channels, etc.

West Bengal is already addressing the contextual climatic issues by adopting appropriate
approaches and incorporating the sustainability aspects to a certain extent. However, there
are other agencies involved in the NRM works within the state, which have some interesting
examples, and in certain cases have better outcomes and higher impact on livelihood
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strengthening and enhancing the climate resilience of the socio-ecological systems in the
context of West Bengal. At this point, it is also pertinent to point out that although MGNREGS
interventions are being planned from a broader perspective, addressing the climatic
vulnerabilities, still putting climate specific lens at the time of planning and implementation
makes the interventions more impactful. Examples from outside may be considered to adopt
under MGNREGS, wherever possible, if it falls within the MGNREGS framework.

Institutional Support

It has been observed that continuous engagement with the community in identifying and
prioritising NRM works can improve effectiveness in the interventions. KVK, while
implementing the NICRA project, deeply engaged with local communities, resulting in the
adoption of innovative models. These models include the spreading of excavated soil in the
rest of the field to bring the field levels up to make them usable for around-the-year cropping
(in low-lying areas). Similarly, the ridge-and-furrow model has increased the returns from the
fields significantly. Out migration from districts has reduced by at least 80% due to such
interventions, and these are also self-replicating up to an extent.

Similarly, deployment of group farm ponds within the MGNREGS is also an innovative
approach, one which requires the community to establish ownership and institutional
mechanisms. This demonstrates that strong institutional systems can, in some cases, make a
significant difference in the outcomes of the interventions. Implementation of MGNREGS in
West Bengal has attained a benchmark and can jump to the next level by incorporating
experiences from others, institutionalising the approaches, and putting the climate lens can
improve the impact further.

Biodiversity Aspects

Soil and water/moisture conservation practices are important from a biodiversity perspective
also. Due to continuous moisture near water bodies, not only green cover increases but also
a number of species of vegetation and fauna also increase. Multiple crop system replaces
monocrop system. A number of options increases the livelihood profile of habitants. Because
of this, vulnerability not only reduces but also gets diversified, improving the climate
resilience of the targeted community. To support the livelihoods, West Bengal MGNREGS has
also experimented with introducing the exotic species of some vegetative products like
dragon fruit, Arabian dates, etc. These options have the potential to fetch higher commercial
value from the market and benefit the farmers. However, the exotic species may pose danger
to native species by attracting new diseases/pests, for which the native species may not have
resistance and may affect the biodiversity of native species.

Recommendations

It can be said that the state of West Bengal is taking a comprehensive approach under
MGNREGS interventions. The impact of MGNREGS interventions can further be increased by
putting the climate lens, incorporating the experiences from other development agencies,
including but not limited to CSOs and KVKs and focussing on institutionalising the processes.
In addition, environmental aspects, especially possible impact of introducing exotic species,
also need to be considered. This strategy certainly enhances the impact of interventions by
increasing the climate resilience of the most vulnerable rural sections of the community.
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3.1.1 General Features

Haryana is one of the states that have been selected for the study. Accordlng to the 2011

census, the population of Haryana was
around 25,353,081. The demographic
profile of the state is tabulated below.
The state has a geographical area of
44,212 sq. km (1.4% of the country) and
is divided into 21 districts, 62
subdivisions, 83 tehsils, 47 sub-tehsils,
and 126 blocks (NABARD Haryana 2018).

Agriculture and related industries
contribute 17.6% (NABARD Haryana
2018) of the state’s GDP and employs
approximately 65% (NABARD Haryana
2018) of the total workforce.

Table 32: Demographic profile of Haryana state
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Map not to Scale
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Sl. No. Particulars

1 Population

2 Decadal population growth rate (2001-11)
3 Population density per sg. km

4 Sex ratio

5 Percentage of urban population

6 Total districts

8 Total literacy rate

Source NABARD - Haryana — State focus paper -2018—-19 (NABARD Haryana 2018)

3.1.2 Geography, Land Use, and Climatic Conditions
Haryana is located in the northern part of India between 27°39’ and 30°35’ latitude and
between 74°28’ and 77°36’ longitude (NABARD Haryana 2018). The state has four geographical
features: the Shivalik Hills to the north-east, the Aravalli Range in the south, the semi-desert
sandy plain to the southwest, and the Yamuna—Ghaggar plain forming the largest part of the

state.

Figure 48 Haryana district map

Source www.mapsofindia.com

Haryana
25,351,000
19.90%
573
936
34.88%
21
65.47%

Haryana has hot summers with a temperature of around 45°C and has mild winters (NABARD
Haryana 2018). The hottest months of the state are May and June, and the coldest months are
December and January. The climate of the state is arid to semi-arid, and the average rainfall of
the state is 544 mm (NABARD Haryana 2018). Around 82% of rainfall is received during the
months from June, July, August, and September, and the remaining rainfall is received during

the period from October to May (NABARD Haryana 2018).
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The net sown area of Haryana is 3,522,000 ha (NABARD Haryana 2018), which is around 80%
(NABARD Haryana 2018) of the total geographical area. This clearly indicates the importance
of agriculture to the state’s economy. The state has extensive farming support either through
canal or through groundwater irrigation (NABARD Haryana 2018). The land-use pattern of the
state is depicted in the below pie chart.

0% 0%
(o]

1% 80%

83% /

1%

M Forest Land M Area Not Available for Cultivation
H Permanent Pasture and Grazing Land ® Land under Miscellaneous Tree Crops
M Cultivable Wasteland M Current Fallow

m Other Fallow Net Sown Area

Figure 49: Haryana land use
Source NABARD - Haryana — State focus paper -2018-19 (NABARD Haryana 2018)

The land holding of small and marginal farmers is around 67% (NABARD Haryana 2018) of the
total land holding of the state. The state has considerable proportion of small and marginal
farmers who are very sensitive to climate issues. The distribution of land holding by farmers
is pictorially represented below. The landholding details of the farmers are given below.

3%

8%

m<=1ha
m>1to<=2ha
22% >2 to<=5ha
>5t0 <=10 ha

m>10 ha

Figure 50: Distribution of land holding
Source NABARD - Haryana — State focus paper -2018—-19 (NABARD Haryana 2018)

3.1.3 Status of Agriculture and Allied Sector
The agriculture sector is the mainstay of Haryana’s economy. Haryana produces about 6% of
food grains in India despite only comprising 1.4% (NABARD Haryana 2018) of the total
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geographical area of the country. The state leads in wheat production and productivity, as

well as in mustard (NABARD Haryana 2018).

In 2015-16, the production of food grains in Haryana was 162.93 lakh tonne (NABARD
Haryana 2018), registering an increase of about six times as compared to a meagre 25.92 lakh
tonne production (NABARD Haryana 2018) in 1966—67. The main crops of Haryana are wheat,
rice, sugarcane, cotton, oilseeds, gram, barley, pearl millet, and green gram (NABARD

Haryana 2018).

During 2015-16, the average yields of wheat and rice of the country were 3093 kg and 2404
kg per hectare (NABARD Haryana 2018), respectively. However, in Haryana during the same
period, the average yields of wheat and rice were 4406 kg and 3061 kg per hectare (NABARD

Haryana 2018), respectively. The details of crop production are tabulated below.

Table 33: Crop Production and Average Yield in Haryana

Crop 2014-15 2015-16 Average
Area ('000 ha) Production = Area (‘000 ha) Production Yield

('000T) (oooT)  (ke/ha)

Wheat 2,601 10,354 2,576 11,352 4,407
Paddy 1,287 4,006 1,354 4,145 3,061
Total Food Grain 4,357 15,236 4,388 16,293 3,713
Sugarcane 97 7,169 93 7,169 77,086
Cotton ('000 bales) 648 1,943 615 993 274
Oilseeds 510 743 512 855 1,669

Source: NABARD - Haryana — State focus paper -2018—19 (NABARD Haryana 2018)

3.1.4 Climate Vulnerability Issues

In Haryana, the livelihoods of most of the population depends upon agriculture, which is
highly impacted by the effects of climate change. According to the SAPCC of Haryana, the
state is facing climate issues like rising temperature and erratic rainfall, which affect various
sectors, including agriculture. Moreover, there is increased demand for water for irrigation,
which has resulted in the overexploitation of groundwater resources (55 out of 108 blocks
already overexploited in Haryana) because of excessive withdrawal of water for irrigation.
Thus, groundwater depletion is another major issue in the state.

It is also observed that some of the vulnerable districts of Haryana are not equipped with
water storage structures for agriculture, resulting in low crop productivity. In the recent
past, Haryana has received funds from the National Adaptation Fund for Climate Change
(NAFCC) for “Scaling-up Climate Resilient Agriculture Practices towards Climate Smart
Villages (CSVs)”. The project aims to develop 250 CSVs in 10 districts of Haryana:
Yamunanagar, Ambala, Kurukshetra, Karnal, Jind, Kaithal, Panipat, Sonipat, Sirsa, and
Fatehabad. In order to address various climate vulnerability issues faced by the state, it is
critical to adopt climate resilient technologies in different sectors especially in agriculture.
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The state of Haryana ranks 18th in terms of population, 21st in terms of geographical area,
and 24th rank in terms of expenditure in MGNREGS. The state accounts for 0.61% of the total
MGNREGS expenditure for 2017-18 (status as on 04 February 2019). There are 64
overexploited blocks and 14 critical blocks (total 78 blocks, spread over 20 of 22 districts) in
Haryana from groundwater development perspectives, out of the total 140 blocks.

The MWC Framework requires a minimum of 65% of MGNREGS expenditures on NRM works
in MWC blocks. The state has spent only 61.88% of the total expenditure on MWC blocks for
NRM works against the mandated 65%.

Person-day created is the direct employment generated under MGNREGS through unskilled
wage work. As the prime objective is to provide wage employment to the willing rural
households, financial resources are allocated (but not restricted) based on the labour budget
at the beginning of the year. Trends of estimated in labour budget and the created have been
shownin  Figure 52.

Total MGNREGS Exp (in Lakhs)- Haryana Labour Budget
of Haryana {Lakhs)
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20,000.00 1 S 8 48.48
15,000.00 235 W
10,000.00 20
5,000.00 0
2018-15 201516 01617 017-18 2018-19
(.00
FY2014-2015 FY 2015-2016 FY2015-2017 F¥2017-2018 FY 2018-2019 P generated  smmlabour Budget
{till date) (Lakhs)
Figure 51 Total MGNREGS expenditure-trend Figure 52 Labour budget and PD generated
Source: Ministry of Rural Development (At a Glance) 2014-19) Source: (Ministry of Rural Development (PD) 2017—-

Barring reduction in expenditure in 2015-16, the expenditure under MGNREGS in Haryana
has shown an increasing trend (Ministry of Rural Development (At a Glance) 2014-19), as
reflected by the trend line but with some fluctuations. These financial resources need to be
invested judiciously to ensure the creation and strengthening of livelihood options to reduce
the dependency on MGNREGS for unskilled wage-based employment.

Category wise Work Distribution in Haryana
3.2.1 Master Categories of
MGNREGS

The distribution of  works o —

according to the four categories is  “ZranE
depicted in the pie chart. It can be "
observed that completed public
NRM works and individual works
are the highest, constituting about
79% of total works. The third
category is rural infrastructure
(21%). There are almost
insignificant works completed in
the category “Common

S Figure 53: Distribution of works across master categories 3)
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Infrastructure for NRLM-compliant groups”.

Out of the 17 subcategories, the last three categories (food grain, fisheries, coastal areas) had
zero expenditure in the state. For the rest of the categories, the following chart reflects the
expenditure distribution in the Haryana.

Sub category-wise Expenditure in Haryana
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Figure 54: Subcategory-wise work distribution (Ministry of Rural Development (6.1.1) 2017-18)

The major expenditure has been done in rural connectivity, micro-irrigation, land
development, water conservation and harvesting, renovation of traditional water bodies, etc.
The top three categories consumed about 70% of the MGNREGS resources in Haryana.
Similarly, the above chart also demonstrates that the highest resources are invested in rural
connectivity works and irrigation works, which are already well developed in the state.

3.2.2 Lack of Climate Perspectives in MGNREGS
Out of the total 140 blocks in Haryana, 78 blocks spread over 20 districts are overexploited
(64) or critical (14) (Ministry of Rural Development 2016), which emphasises that
groundwater depletion is an issue of concern. However, the following table reflects the extent
of focus of MGNREGS on groundwater recharge works.
Table 34: Groundwater Related Works in all MWC Blocks of Haryana
Year 2017-18 2016-17 2015-16 2014-15 Total
GW works 60 47 101 71 61 50 74 50 296 218
NRM works = 5,027 3,254 6,233 4,041 4,023 2,734 5,135 3,475 20,418 13,504
GW works 1.2% 1.4% 1.6% 1.8% 1.5% 1.8% 1.4% 1.4% 1.4% 1.6%
as
percentage
of NRM
works
The above table indicates that while groundwater is depleting rapidly and 78 blocks are
groundwater stressed, during the last 4 years only 1.6% of the total NRM works undertaken
focuses mainly on groundwater recharging. It is also reflected that the number of
groundwater recharge works is less than the total number of water-stressed (MWC) blocks,
suggesting that the perspective of contributing towards groundwater recharge is completely
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missing while taking up MGNREGS works. The major focus seems on the irrigation-related
works, which is contributing significantly in maintaining the agriculture production system.

3.3.1 Kaithal

3.3.1.1 General Features

The Kaithal District has an area of 2317 sg. km (Central Ground Water Board, Kaithal 2013)
and constitutes around 5.5% of the total area of Haryana. The district is located in the north-
eastern part of Haryana between 29°31':30°12' north and 76°10':76°42’ east (NABARD Kaithal

2018). The general features of the district are given below:
Table 35: General features of the Kaithal district

Feature Measure
Total geographical area (sq. km) 2,317
Number of subdivisions 2
Number of blocks 6
Number of villages (inhabited) 276
Number of panchayats 269

Source: Kaithal — NABARD PLP 2019-2020 (NABARD Kaithal 2018)

[E=1rY
HARYARA,
DISTRICT KAITHAL

3.3.1.2 Demographic Profile

As per the 2011 census, the total population
of Kaithal District was 1,074,304, out of which
53% are male and 47% are female. The
population density of the district is 630
persons per sq. km against the state average
of 573 persons per sq. km (NABARD Kaithal
2018). The rural SC/ST population
(marginalised section) of the district is around
23% (NABARD Kaithal 2018) of the total rural
population. The demographic profile of the
district is tabulated below, and the share of SC
population and BPL population among the
total rural population is depicted below.

Figure 55: Kaithal District map

Source Maps of India
Table 36: Demographic profile of Kaithal district
Category Total Male Female Rural Urban
Population 1,074,304 571,003 503,301 838,293 236,011
SC 247,513 131,486 116,027 202,878 44,635

ST — — — — —
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Literate

646,529

385,782 260,747 485,223 161,306

Source Kaithal — NABARD PLP 2019-2020 (NABARD Kaithal 2018)

77%

B Others m Scheduled Caste

30%

70%

B Total Rural Population

m Rural BPL Population

Figure 56: Scheduled caste and BPL population as percentage of total rural population
Source: Kaithal = NABARD PLP 2019-2020 (NABARD Kaithal 2018)

Out of the total workforce in
the district, around 57%
(NABARD Kaithal 2018) are
agricultural workers. The
district has around 128,016
farmers (NABARD Kaithal
2018), in which around 35%
(NABARD Kaithal 2018) are
small and marginal farmers.
The nature of engagement
by workers in the district is
depicted below.

0%

M Cultivators

m Agricultural Labourers

40%

 Workers engaged in Household
Industries
Workers engaged in Allied Agro-
activities

M Other workers

3%

23%

Figure 57: Nature of engagement by workers in Kaithal

Source: Kaithal — NABARD PLP 2019-2020 (NABARD Kaithal

3.3.1.3 Geography, Land Use, and Climatic Conditions

The district of Kaithal has upland plain and alluvial bed (flood plain) of river Ghaggar and
Markanda. It has two types of soils: sierozem and desert soils. The sierozem soils are found in

67| Page




major parts of the district. The climate of Kaithal District is tropical steppe, semi-arid, and hot.

Miscellaneous
Tree Crops

82%

Forest Land Area Not Permanent
Land under % Available for
Cultivation
15%

er Fallow
Current Fallow

Cultivable
Net Sown Area Wasteland

Pasture and
Grazing Land

Figure 58: Land-use pattern in Kaithal

Source Kaithal — NABARD PLP 2019-2020 (NABARD Kaithal 2018)

The net sown area of Kaithal District is around
82% (NABARD Kaithal 2018) of the total
geographical area. The land-use pattern of the
district is depicted in Figure 58.

The land holding of small and marginal farmers
(who are highly sensitive to climate issues) is
around 63% (NABARD Kaithal 2018) of the total
land holding of the district. The distribution of
land holding by farmers is depicted in the graph
below.

Hm<=1ha
m>1to<=2ha

>2 ha

Figure 59: Distribution of farmer land holding in Kaithal
Source Kaithal —= NABARD PLP 2019-2020 (NABARD Kaithal 2018)

The normal annual rainfall of the district is 511 mm, which is unevenly distributed over 30
days (Central Ground Water Board, Kaithal 2013). The south-west monsoon sets in from the
last week of June and withdraws in the end of September, contributing about 85% (Central
Ground Water Board, Kaithal 2013) of the annual rainfall. July and August are the wettest

months.

3.3.1.4 Status of Agriculture and Allied Sector

The net sown area of the district is around 82%
(NABARD Kaithal 2018) of the total geographical
area. The netirrigated area is around 96% (NABARD
Kaithal 2018) of the total net sown area. Out of the
total irrigated area, tube-well-based irrigation
comprises 84% (NABARD Kaithal 2018) of the total
irrigated area and the rest is canal-based irrigation.
The details of different types of irrigation methods
employed in the district are depicted in the
adjoining figure.
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The major crops cultivated in the districts are wheat and rice. The below table depicts the

crop production and average yield in the district for FY 2015-16 and FY 2016-17.
Table 37: Crop production and average yield in Kaithal

2015-16 2016-17 Average Yield
Crop Area ('000 Production Area Production (ke/ha)
ha) (‘o000 T) (‘o00 ('000 T)
ha)

Wheat 174 797 173 861 4,977
Rice 162 490 162 552 3,407
Sugarcane 3.7 34 3.5 21 6,000
Maize 2 4 3 6 2,000
Cotton 11 14 8 18 2,250
Rapeseed 0.7 2 0.7 1 1,429
mustard
Vegetables 0.5 11 0.1 2.4 24,000

Source: Kaithal — NABARD PLP 2019-2020 (NABARD Kaithal 2018)

3.3.1.5 Vulnerability Issues (Sensitivity, Exposure, and Adaptive Capacities)

The climate vulnerability assessment of the district is carried out based on climate vulnerability
assessment methodology of NICRA programme, and the details of the methodology are
provided in Section 0.

The sources of the data/information (used for climate vulnerability assessment), which is
already provided in the above sections (0-0), are not repeated in the below tables. However,
the source of any new data/information used for climate vulnerability assessment has been
provided.

The outcome of climate vulnerability assessment was cross-checked with NICRA Vulnerability
Atlas. The sensitivity, exposure, and adaptive capacity of the district are tabulated below.
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Figure 61: Visit to Kaithal

A — Discussion with KVK Kaithal

B — Discussion with CEO, Zila Parishad

C — Discussion with farmers/ villagers in Rohera
D — Discussion with villagers in Songal

E — Discussion with villagers/farmers in Baupur

F — Discussion with villagers in Arnoli
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Sensitivity
Table 4: Sensitivity indicators for Kaithal
Sensitivity

Description

Net sown area Agriculture plays important

Annual rainfall

Stage of groundwater

development

Small and marginal

farmers

Around 82% of the total
geographical area. A substantial
area (93%) is cultivated more
than once.

Annual rainfall is 511 mm
(Central Ground Water Board,
Kaithal 2013). The south-west
monsoon contributes 85% of
annual rainfall (Central Ground
Water Board, Kaithal 2013).
Analysis of the last 25-year
rainfall data reveals that in 17
out of 25 years
(Indianwaterportal 2019),
rainfall was lesser than the
normal annual rainfall.
Tube-well-based irrigation
constitutes 84% of total
irrigated area. Last 10 years saw
substantial increase in tube-
well-based irrigation. Six—seven
blocks are overexploited
(Ministry of Rural Development,
Government of India 2016).
Kaithal has around 128,000
farmers out of which 45,000 are
small and marginal farmers.

Remarks

role with respect to
economic activity, livelihood.

Annual rainfall is very low;
however, agriculture activity
is mainly carried out through
tube-well-based irrigation.
However, decrease in rainfall
would further decrease the
availability of groundwater,
thereby affecting agriculture
and livelihood activities.

According to the Central
Ground Water Department,
the level of water table is
declining at rate of 2—3 ft
annually (Central Ground
Water Board, Kaithal 2013).
All shallow tube wells have
become non-functional.
Around 35% of total farmers
are small and marginal,
which is considerable.

Exposure
Table 39: Exposure indicators for Kaithal

Exposure

Change in
annual
rainfall
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Description

Quantity of rainfall has decreased and has become
erratic. The normal annual rainfall of the district is
511 mm (Central Ground Water Board, Kaithal 2013).
Analysis of the last 25-year rainfall data reveals that

in 17 out of 25 years (Indianwaterportal 2019),

rainfall was lesser than the normal annual rainfall.

Remarks

Decrease in rainfall would
further decrease the
availability of
groundwater, thereby
affecting agriculture and
livelihood activities.

Moreover, in the last 10 years, rainfall was deficient
for 8 years and rainfall deficit ranged from 28.4% to
as high as 67.6% (Indianwaterportal 2019). It was
further observed that there has been increasing

trend of rainfall deficit in the last decade compared

to the previous decade. The rainfall data analysis of
the last 25 years is depicted in the figure below.



Change in

Rainfall in July has been reduced and has become

Irrigation is based on tube

July rainfall | erratic. The normal rainfall for July is 128.3 mm. A well/canal; hence the
detailed analysis of last 25-year rainfall data indicates = impact of change in July
that in 18 out of 25 years (Indianwaterportal 2019), rainfall has been minimal.
rainfall in July was well below (deficit) the normal
rainfall. In the last 10 years, rainfall was deficient in 9
years and rainfall deficit ranged from 9.5% to as high
as 76.2% (Indianwaterportal 2019). It was further
observed that there has been increasing trend of
rainfall deficit. The rainfall data analysis of July for the
last 25 years is depicted in the figure below.

Rainfall Rainfall intensity has been increasing, especially in Increasing rainfall intensity

intensity July and September (Indianwaterportal 2019). Many  increases water logging
villages in Rajound Block are facing water logging issue, subsequently
issue (Rohera 2019). affecting crop production.

Onset of Onset of rainfall has been delayed by 10-15 days

rainfall (Rohera 2019).

Change in Ambient temperature has been increasing both in

maximum summer and winter months (Rohera 2019).

temperature

Variation in Annual Rainfall Kaithal
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Figure 62: Variation in annual rainfall in Kaithal
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Figure 63 Variation in July rainfall in Kaithal

Adaptive Capacity
Table 40: Adaptive capacity indicators for Kaithal

Adaptive Capacity

Description

Rural poor

SC/ST population

Agricultural
workers

Literacy rate

Around 30% of rural population is poor.

SC population is 23% of total rural
population.

Agricultural workers constitute around
57% of total workers.

The literacy rate is around 58%.

Remarks

Rural poor has lower capacity to
adapt to climate change issues.
SC population being relatively
poor, also less educated and
heavily dependent on natural
resources.

Substantial portion of workers
are engaged in agriculture
activities, and their livelihood
depends upon agriculture.
Literacy rate is low.

Net irrigated area Around 84% of irrigated area is tube well ' Increase in tube-well-based
based. In the last 10 years, there has  irrigation is increasing
been substantial increase in tube-well- groundwater depletion.
based irrigation. In Rajound block, the Reduction in canal water is

availability of canal water for irrigation
has reduced from 40 days in a season to
14 days (Rohera 2019).

affecting crop production.

Groundwater In Guhla block, depth of groundwater @ There has been substantial fall in
availability was around 900 ft (20 years before it was | water depth level. The cost of
around 40 ft). In Rajound block, depth of | boring water at 800 ft level was
groundwater was around 800-1000 ft | around 8-9 lakhs (Rohera 2019).
(Rohera 2019). Most farmers cannot afford for
such high investment. Farmers
are deprived of proper irrigation.
Fertiliser Urea usage per acre was around 6—8 Over-usage of urea affects soil

consumption
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bags, which is more than the
recommended 3-4 bags (Rohera 2019).

properties, especially soil
organic content (Chahal 2019).



Key Climate Vulnerability Issues

After carrying out climate vulnerability assessment (detailed Section 0) of the district, the key
climate vulnerability issues of the district were identified based on discussion with KVK official
(Chahal 2019) of the district and based on NICRA Vulnerability Atlas (Rama Rao, BMK, et al.
2013). The summary of key climate vulnerabilities issues of the district is given below.

Table 41: Summary of vulnerability indicators
Sensitivity Exposure Adaptive Capacity

High net sown area High rainfall variation High irrigated area

Low rainfall High July rainfall variety Large aquifer systems

SMF community High-intensity rainfall High fertiliser usage

GW exploitation Change in maximum temperature High per capita income (6th rank)

High agriculture workforce
Low literacy rate

3.3.1.5 MGNREGS Status

Kaithal District is among the overexploited districts with respect to groundwater
development. Six out of the seven blocks are overexploited. The expenditure on NRM and
agriculture and allied works is significant, which can be inferred from the chart below.

Total Expenditure and % expenditure on Agri and Allied and NRM works
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Figure 64 Total expenditure and percentage expenditure on NRM and agri/allied activities
Source: Ministry of Rural Development (At a Glance) 2014-19)

DISTRIBUTION AMONG MAIN CATEGORIES OF WORKS

Distribution of the MGNREGS works across the KAITHAL
master work categories is as shown in Figure 65. .
The data used for analysis for FY 2018-19 dated
through 5 February 2019. The distribution of works
among subcategories of NRM works is given below.

Figure 65 reflects that maximum resources have
been put on NRM public works. Figure 67 shows
that out of the completed NRM works during Figure 65: Distribution of works among main MGNREGS
2017-18, maximum are irrigation-related works. categories

No groundwater recharge works have been Source: Ministry of Rural Development (Report 6.1.3) (2017-18)
completed during 2017-18, despite six out of

seven blocks in the district are groundwater stressed.
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3.3.1.6 MGNREGS contribution in addressing a vulnerability (alignment with the
vulnerabilities)

In order to assess MGNREGS contribution in addressing identified climate

issues/vulnerabilities, visit to the sites where the MGNREGS work has been executed was

carried out. Details of the observations during the visit are given below.

Kaithal District has a high net sown area (82%) and receives low rainfall (511 mm annual). In
addition, fluctuation in the availability of water in canal-based irrigation has increased the
dependency on groundwater in the Kaithal district. Moreover, the state government scheme
to promote bore wells (now discontinued) and subsidised electricity has caused the
indiscriminate extraction of groundwater and its overexploitation. Six blocks, namely Gulha,
Rajound, Kaithal, Kalayat, Pundari, Siwan, out of seven blocks in the district are overexploited.

Total NRM works implemented in 2017-18 are only 245 in Kaithal district. Maximum works
(about 84%) are related to irrigation
with  only four farm ponds
completed during the period, as
revealed in the source (Ministry of
Rural Development (NRM Works:
& Haryana) 2017-18). The discussions
with villagers revealed that major
MGNREGS—NRM works taken up are
related to cleaning/desilting of
canals. Though the  overall
productivity of agriculture s
increasing due to the introduction of
new or crop Vvarieties, land
productivity has been decreasing as
communicated during the focussed group discussions. Moreover, it has been observed that
there is excessive use of fertiliser in most of the districts and organic carbon is declining
significantly in the soils in most parts of the district. This can be addressed by the introduction
of bio-manures. MGNREGS can contribute by constructing structures for bio-composting. The
following table provides details of climate resilient interventions (existing/new), which can be
implemented to address the climate vulnerability issues.

Type of NRM Works in Kaithal

Figure 67 NRM works in Kaithal District
Source (Ministry of Rural Development (NRM Works: Haryana) 2017-18)

Figure 66: Renovation of three-pond system in Arnoli
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Table 42: List of current and potential works in Kaithal

S.N. Issues

1. High area under
cultivation, low
rainfall

2. Poor drainage
conditions and
high
groundwater
extraction lead
to surface water
pollution.

Approach

Strengthening
the irrigation
system
(extension of
reach/maintain
ing capacity)

Increasing
surface water
availability

Governing the
water
withdrawal
through policy

Proper
drainage and
water disposal
facilities

Recommendations/Practices’

Renovating canals by
lining and repairing to
reduce water losses

Construction of water
course/field channels
for enhancing water

conveyance efficiency

Constructing big surface
ponds and farm ponds
as per requirement
Rejuvenating and
cleaning/desilting the
old large water bodies
Limiting groundwater
extraction (has a limited
role)

Village drains
Village ponds in

combination
(3 pond/5 pond system)

X
Low priority

- Medium
priority

N Medium
priority

N Medium
priority

High priority

- Medium
priority
- Medium
priority

ENENS

Instead of renovation of canals, discussions revealed that major
works are desilting of canals to maintain the capacity and
ensure delivery to tail-end farmers. This is not preferable work
under MGNREGS.

MWC Framework reflects that against the targeted 557
thousand hectares of culturable command area (CCA), only 281
thousand hectares has been achieved. Rest 276 thousand CCA
ha is a balance due to lack of last-mile connectivity. Priority may
be given to improving last-mile connectivity of irrigation system
through construction of watercourses and field channels.
Surface water bodies will reduce dependency and pressure on
groundwater resource (only four farm ponds have been
constructed during the year in the district).

MGNREGS does not allow bore wells. Open wells in
groundwater stressed areas are permitted only to groups (no
individual open wells) through MWC Framework. Subsidised
electricity and bore wells in abundance have caused over-
withdrawal of groundwater.

Discussions with experts and the community revealed

that high groundwater extraction resulting in wastage and
poor sanitation conditions in the village and making the pond
water polluted and not usable. Three/five-pond systems
reflected in some pockets that water can be cleaned and used

7V — Existing practice at appropriate scale; ¥ — Not recommended, not suitable under MGNREGS framework; - — New activity, which can be introduced in MGNREGS;
— Activity which is being practice in MGNREGS, but scaling up is required.
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3. Reduced land
productivity,
low water-
holding
capacities

4. High
vulnerability of
agriculture

Promotion of
bio-manures

Promotion of
multiple
livelihood
options

Soak pits, etc.

Construction of
groundwater recharge
structures
Vermicomposting

NADEP composting
(agri-waste utilisation)
Other bio-manure
systems

Azolla cultivation
(structures)
MGNREGS wages as a
fallback option
Plantation of
horticulture

trees (orchard
plantation)

Livestock shelters

Bunds strengthened by
fodder cultivation

- Medium
priority
- High
priority

- Medium
priority
- Medium
priority
- Medium
priority
- Medium
priority
V Medium
priority
- Medium
priority

- Medium
priority
- Medium
priority
Medium
priority

for irrigation after passing through multiple ponds. Needs
space, thus can be adopted only in certain cases. Provisioning
of soak pits with reducing the over-withdrawal can be quite
helpful.

Discussions with agriculture experts have given an
understanding that overuse of fertilisers in the state has
resulted in the reduced organic carbon and low land
productivity. Bio-manures not only improve organic carbon
and provide nutrients and micronutrients, but also increase
water-holding capacity.

Additional livelihood option. Fruit plantation provides an
alternative source of livelihood with less and different climatic
vulnerabilities. Thus, reduce the overall vulnerability, if
adopted with cropping system. Horticulture plantations like
guava, lemon, ber, aonla, etc. can be promoted in Pundri and
Siwan Blocks and areas adjoining Cheeka town.

Cattle sheds are an option, which strengthen the livestock-
based livelihoods. These can be provided to landless villagers
who have cattle as their livelihood source. As this is for
individual beneficiaries, applicable for marginalised categories
mentioned in Para V of the schedule of the MGNREG Act 2005.

Priorities are based on the local vulnerability issues, its severity, potential impact of the interventions, and discussions with stakeholders.
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During the visit to the district, it was observed that (from the above list/ MGNREGS works)
works related to desilting of existing ponds and irrigation canals were the chief activities
carried out. Apart from desilting, works related to rural connectivity and construction of
houses under Pradhan Mantri Aawas Yojana (Grameen) (PMAY(G)) were carried out.

Currently factors like high area under irrigation, availability of large aquifers, and higher per
capita income coupled with usage of hybrid/high-yielding varieties and fertiliser are making
communities less vulnerable to climate change. However, the rapid depletion of
groundwater, reduction in rainfall and land productivity are likely to make the communities
more vulnerable in the near future.

3.3.1.7 Examples from outside MGNREGS, if any, Enhancing the Climate Resilience

During the site visit, successful case studies on climate adaptation/resilience projects (to
address climate vulnerability issues) implemented by other departments/agencies in the
district were explored.

Kaithal District faces climate vulnerability issues like depletion of groundwater, low and
erratic rainfall. It was observed that in the district, irrigation is predominately tube well based
(around 74% of the total net sown area). Moreover, it was observed that in villages of the
district, dirty water that gets accumulated in the ponds primarily consists of liquid waste
coming from various houses. Hence, wastewater needs to be managed in an efficient and
sustainable manner through wastewater treatment system. The treated water can be utilised
for irrigation, drinking water for livestock, thus reducing groundwater extraction and helping
in reducing groundwater depletion and associated climate vulnerabilities. In some cases,
treated groundwater is utilised for groundwater recharging, thus enhancing groundwater
table. In order to witness one such efficient water treatment system at the village level, a visit
was carried out in Guhla Block to assess the five-pond system implemented under the
Swachch Bharat Mission, which has immensely helped the village in addressing water-related
issues. The treated water is used for agriculture, livestock, and other purposes. The details of
three/five-pond system is given below.

Three/Five-Pond System
In villages, dirty water
(mainly liguid waste from
houses) flows into the
ponds and contaminates
them. Hence, it s
important to manage
wastewater in an efficient
and sustainable manner,
and the three/five-pond
system helps in treating
the wastewater.

Figure 68: Five-pond system implemented in Guhla Block
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The three/five-pond system is a very simple and effective system for treatment of
wastewater. Grey water passes through three/five ponds, excavated at a suitable land site.
The ponds are placed serially to act as a stabilisation system for wastewater.

The three-pond system consists of an anaerobic pond (10 ft deep), facultative pond (5 ft
deep), and maturation pond (5 ft deep). The five-pond system is similar to a three-pond
system and adds two ponds, an alternate anaerobic pond and a second maturation pond for
better treatment of wastewater.

The treated wastewater can be used for irrigation, drinking water for livestock, fisheries, or
groundwater recharge, hence reducing groundwater extraction and helps in reduction of
groundwater depletion.

3.3.2 Sirsa
3.3.2.1 General Features
Sirsa is located in the north-western part of Haryana between 29°13':29°59' north and
74°30":75°7' east (Central Ground Water Board, Sirsa 2013). The district has an area of 4271
sq. km (NABARD- Sirsa 2018) and comprises 9.6% (NABARD- Sirsa 2018) of the total area of
Haryana. The general features of the district are given below.

Table 43: General features of Sirsa district

Features Measure

Total geographical area (sq. km) 4,271

Number of subdivisions 3

Number of blocks/talukas/mandals 7

Number of Gram Panchayats 329

Number of villages (inhabited) 329
Source Sirsa - NABARD PLP 2019-2020 (NABARD- Sirsa 2018)
3.3.2.2 Demographic Profile u R
The total population of Sirsa is 1,295,189 o o K . e
(NABARD- Sirsa 2018) of which male and P i e
female are 53% and 47% (NABARD- Sirsa }’ L ame T ' ‘?}-f”\*;

2018), respectively. The majority of the m(/ iy \C 2t i ’
population in the district, around 75% (about }“’”7_ TR ol R

9.8 lakh) (NABARD- Sirsa 2018), lives in rural { : y QC w
areas. The rural SC/ST population - J' A '1‘ g \g
(marginalised section) is around 32% > : S e — i__.'%:\f." :
(NABARD- Sirsa 2018) of the total rural i C\/""_.M A - i :< =
population in the district. The demographic B s B (33 z
profile of the Sirsa District is tabulated < Lrﬁ\“/_ﬁ\\‘\z . i
below, and the share of SC population and | e S - H h 7‘_—Lr—/\‘.} s
BPL population among the total rural |.... - ; ~ Ciini

population is depicted below.

Figure 69: Sirsa District map
Source: www.mapsofindia.com
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Table 44: Sirsa Demographic Profile (in '000)

Category Total Male Female Rural Urban
Population 1,295 682 612 975 320
SC 387 202 185 312 75
ST — — — — —
Literate 782 456 326 559 223

Source Sirsa - NABARD PLP 2019-2020 (NABARD- Sirsa 2018)

m Others

m Scheduled Tribe

68%

m Scheduled Caste

23% l

77%

m Non- BPL Rural Population

m Rural BPL Population

Figure 70: SC/ST people category and BPL households as percentage of total rural households
Source: Sirsa - NABARD PLP 2019-2020 (NABARD- Sirsa 2018)

In Sirsa, agricultural workers constitute around 56% (NABARD- Sirsa 2018) of the total
workforce. The district has close to 100,000 farmers (NABARD- Sirsa 2018), and around 95%
of farmers are small and marginal (NABARD- Sirsa 2018). Sirsa is essentially an agriculture-
driven district with most of the people engaged in agriculture and allied activities. The nature
of engagement by workers in the district is depicted below.

14%

19%

M Cultivators

M Agricultural
Labourers

m Workers engaged in
Household Industries

Workers engaged in
Allied Agro-activities

m Other workers

Figure 71: Nature of engagement by workers in Sirsa District
Source: Sirsa - NABARD PLP 2019-2020 (NABARD- Sirsa 2018)

3.3.2.3 Geography, Land Use, and Climatic Conditions

The district has three distinct features: spland plain, alluvial bed (flood plain) of river Ghaggar,
and sand dune clusters. Sirsa has two types of soils: sierozem and desert soils. Sierozem soils
are found in major regions of the district. The climate of Sirsa is tropical desert type.

80|Page



The net sown area of the district is around 94% (NABARD- Sirsa 2018) of the total geographical
area. The land-use pattern of the district is depicted below.

1% 5% H Forest Land

M Area not available for cultivation

H Barren and Unculturable Land
Permanent Pasture and Grazing

Land

M Land under Miscellaneous Tree
Crops

M Cultivable Wasteland

Current Fallow

Other Fallow

94%

Net Sown Area

Figure 72 Land-use pattern of Sirsa
Source Sirsa - NABARD PLP 2019-2020 (NABARD- Sirsa 2018)

The land holding of small and marginal farmers is around 95% (NABARD- Sirsa 2018) of the
total land holding of the district. The district has a large section of small and marginal farmers

who are highly sensitive to climate issues. The distribution of land holding by farmers is
depicted in the graph below.

5%

m<=1ha
m>1to<=2ha

>2 ha

Figure 73: Distribution of farmer land holding in Sirsa
Source: Sirsa - NABARD PLP 2019-2020 (NABARD- Sirsa 2018)

The normal annual rainfall of Sirsa is 318 mm (Central Ground Water Board, Sirsa 2013),
which is distributed unevenly over a period of 20 days. The south-west monsoon contributes
about 80% (Central Ground Water Board, Sirsa 2013) of the annual rainfall of the district
having its onset in the last week of June (Central Ground Water Board, Sirsa 2013).
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3.3.2.4 Status of Agriculture and Allied Sector
The net sown area of the district is around 94% (NABARD- Sirsa 2018) of the total geographical
area, and agriculture activities are the mainstay of

the district. The net irrigated area is 283,525 ha
(NABARD- Sirsa 2018). Around 70% of the net sown

12%

M Area Irrigated

area is irrigated and 30% is rainfed (NABARD- Sirsa by
2018). Out of the irrigated area, canal-based Cf”als/Cha””
els

irrigation is around 250,116 ha and tube-well-based
irrigation is 33,409 ha (NABARD- Sirsa 2018). Hence
88% (NABARD- Sirsa 2018) of total irrigated area of
the district is canal based. The details of different
types of irrigation methods employed in the district

Area irrigated
by tubewells

is depicted in the adjoining figure.
Figure 74: Area under irrigation
Source: Sirsa - NABARD PLP 2019-2020 (NABARD-

Sirsa 2018)
The major crops in the district are wheat, cotton, rice, and rapeseed mustard. The below table
depicts the crop production and average yield in the district for FY 2016—17 and FY 2017-18.

Table 45: Crop Production and Average Yield in Sirsa

Crop 2016-17 2017-18
Area ('000 Plroduction Area ('000 Plroduction A;’{?;Ia:e
ha) ('000 T) ha) ('000 T) (ke/ha)
Wheat 304 1,543 305 1,547 5,071
Cotton 179 731 190 376 321
Rice 86 315 96 324 3,379
Mustard 45 77 42 66 1,579

Source: Sirsa - NABARD PLP 2019-2020 (NABARD- Sirsa 2018)

3.3.2.5 Vulnerability Issues

The climate vulnerability assessment of the district is carried out based on climate vulnerability
assessment methodology of NICRA programme, and the details of the methodology are
provided in Section 0.

The sources of the data/information (used for climate vulnerability assessment), which is
already provided in the above sections (0-0), are not repeated in the below tables. However,
the source of any new data/information used for climate vulnerability assessment has been
provided.

The outcome of climate vulnerability assessment was cross-checked with NICRA Vulnerability
Atlas. The sensitivity, exposure, and adaptive capacity of the district is tabulated below.

82|Page



Figure 75: Visit to Sirsa

A — Discussion with KVK Sirsa

B — Discussion with Deputy Director Agriculture, Sirsa
C — Discussion with BDO Baraguda

D — Discussion with villagers in Bhadra

E — Discussion with villagers/farmers in Sahuwala

F — Discussion with villagers in Ludesara
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Figure 76: Discussion with villagers in Barasari

Sensitivity

Table 46: Sensitivity indicators for Sirsa

Sensitivity

Description

Net sown area Around 94% of the total geographical area.

Annual
rainfall

Groundwater
development
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A considerable area (56%) is cultivated
more than once.

Quantity of rainfall has decreased and has
become erratic. The normal annual rainfall
of the district is 318 mm.

Analysis of the last 25-year rainfall data
reveals that in 16 out 25 vyears
(Indianwaterportal 2019), rainfall was
lesser than the normal annual rainfall.

The depth of groundwater is increasing. All
seven blocks of the district are
overexploited (Ministry of Rural
Development, Government of India 2016).

Remarks

Agriculture plays an important
role with respect to economic
activity, livelihood.

Annual rainfall is very low;
however, agriculture activity is
mainly carried out through canal-
based irrigation.

There has been considerable fall in
water depth level.



Exposure

Table 47: Exposure indicators for Sirsa

Exposure
Rainfall
intensity

Onset of
rainfall

Change in
maximum
temperature
Change in
annual
rainfall

Change in
July rainfall
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Description

Rainfall intensity has been increasing, and
many villages in various block are facing water
logging issue (Bhadra 2019).

Onset of rainfall has been delayed by 1-1.5
months (Bhadra 2019).

Ambient temperature has been increasing
both in summer and winter months (Bhadra
2019).

Quantity of rainfall has decreased and has
become erratic. The normal annual rainfall of
the district is 318 mm. Analysis of the last 25-
year rainfall data reveals that in 16 out of 25
years, rainfall was lesser than the normal
annual rainfall (Indianwaterportal 2019).
Moreover, in the last 10 years, rainfall was
deficient for 8 years and rainfall deficit ranged
from 4% to as high as 63.8% (Indianwaterportal
2019). It was further observed that there has
been increasing trend of rainfall deficit in the
last decade compared to the previous decade.
The rainfall data analysis of the last 25 years is
depicted in the below figure.

Rainfall in July has been reduced and has
become erratic. The normal rainfall for July
month is 99.8 mm. A detailed analysis of the
last 25-year rainfall data indicates that in 15
out of 25 years (Indianwaterportal 2019),
rainfall in July was well below (deficit) the
normal rainfall. In the last 10 years, rainfall was
deficient in 8 years and rainfall deficit ranged
from 56% to as high as 100%
(Indianwaterportal 2019). It was further
observed that there has been increasing trend
of rainfall deficit. The rainfall data analysis of
July for the last 25 years is depicted in the
below figure.

Remarks

Increasing rainfall intensity
increases water logging issue,
subsequently affecting crop
production.

Since 70% of the net sown area is
irrigated, deficit of rainfall in
those areas has minimal effect on
crop cultivation. However, the
district has 30% rainfed areas,
which  would be severely
impacted due to delay in onset of
monsoon.

Even though 70% of the net
sown area is irrigated (mainly
canal), 30% of the area is
rainfed. In a few blocks, there is
considerable reduction in
frequency of canal water.
Reduced quantity of rainfall and
canal water would affect
agriculture and agricultural
livelihood activities.

In the district, 70% of the area is
irrigated through canal/tube
well; hence the impact of
change in July rainfall has been
minimal. However, the district
has 30% rainfed areas, which
would be severely impacted due
to reduction in July rainfall.
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Figure 77: Variation in annual rainfall in Sirsa
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Figure 78: Variation in July rainfall in Sirsa

Adaptive Capacity
Table 48: Adaptive Capacity Indicators for Sirsa

Adaptive Description Remarks

Capacity

Rural poor Around 22% of rural population is poor. = Rural poor has lower capacity to
adapt to climate change
issues/vulnerabilities.

SC/ST SC population is 32% of the total rural SC population, being relatively poor

population population. and also less educated, are poorly
integrated with mainstream economy
and heavily dependent on natural

resources.
Agricultural Agricultural workers constitute around = Substantial portion of workers are
workers 55% of total workers. engaged in agriculture activities, and
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Literacy rate
Net irrigated
area

Groundwater
availability

Fertiliser
consumption

The literacy rate is around 57%.

The net irrigated area is 283,525 ha;
around 70% of the net sown area is
irrigated and 30% of the net sown area is
rainfed. Out of the irrigated area, canal-
based irrigation is around 250,116 ha
and tube-well-based irrigation is 33,409
ha. Hence 88% of total irrigated area of
the district is canal based.

In Baraguda block, it was observed that
that the availability of canal water for
irrigation has reduced from 14 days in a
season to 7 days (Bhadra 2019).

The depth of groundwater is increasing.
Tube-well-based irrigation constitutes
12% of total irrigated area. All seven
blocks of the district are overexploited
(Ministry of Rural Development,
Government of India 2016).

Urea usage per acre was around 6—8
bags instead of the recommended 3—4
bags (Bhadra 2019).

their  livelihood
agriculture.
Literacy rate is low.
Around 88% of the total irrigated area
of the district is canal based and any
reduction in canal water would
severely affect crop production.

depends on

There has been considerable fall in
water depth level (Bhadra 2019). Since
quantity of canal water is getting
reduced, in the future tube-well-based
irrigation would increase
overexploitation of groundwater.
Over-usage of urea affects the soil
properties, especially soil organic
content (Babulal 2019).

Key Climate Vulnerability Issues

After carrying out climate vulnerability assessment (detailed in Section 0) of the district, the
key climate vulnerability issues of the district were identified based on discussion with district
agriculture officials (Babulal 2019), KVK officials (Jakhar 2019) of the district, and based on
NICRA Vulnerability Atlas (Rama Rao, BMK, et al. 2013).

The summary of key climate vulnerability issues of the district is given below.

Table 49: Summary of vulnerability indicators for Sirsa

Sensitivity Exposure Adaptive Capacity
* High net sown area * High rainfall variation * Highirrigated area
* Low rainfall * High July rainfall e Large aquifer systems
*  SMF community variety across the state
* Groundwater * High-intensity rainfall * High fertiliser usage
exploitation * Change in maximum e High per capita income
temperature (6th rank of Haryana)

e High agriculture workforce
* Low literacy rate
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3.3.2.6 MGNREGS Status

All seven blocks of Sirsa District are overexploited with respect to groundwater. As all the
blocks in the district are MWC blocks, the expenditure on NRM must be more than 65% of the
total MGNREGS expenditure. It can be observed from the below analysis that the expenditure
on NRM has been continuously above the mandated limit during the last 5 years, including

the current fiscal year.

Total Expenditure and % spent on Agri Allied and NRM works- Sirsa
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Figure 79: Total expenditure and percentage expenditure on NRM and agri and allied activities
Source: Ministry of Rural Development (At a Glance) (2014-19)

The data used for analysis for FY 2018-19 dated up to 5 February 2019. The distribution of
works in Sirsa across the main categories is shown in Figure 81 (Ministry of Rural Development

(6.1.3) 2017-18). Maximum works
taken up are under public NRM
works category, followed by
Individual  assets and  rural
infrastructure. Distribution of NRM
works has also been extracted from
the MIS database (Ministry of Rural
Development (NRM Works:
Haryana) 2017-18) and is given
below in Figure
80. It reflects that a maximum
number of works under the NRM
category are irrigation works. No
priority has been accorded to other
NRM works. Considering the
groundwater stress and low green

cover and water logging in some patches, plantation works, drainage-related works, and
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Distribution of NRM Works in Sirsa
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Works for ather Related Conservation Recharge
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Figure 80: Type of NRM works in Sirsa
Source: Ministry of Rural Development (NRM Works: Haryana) (2017-18)

groundwater recharge works need to be taken up in more numbers.
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DISTRIBUTION AMONG MAIN CATEGORIES OF WORKS
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Figure 81: Distribution of MGNREGS works across main categories in Sirsa

3.3.2.7MGNREGS Contribution in Addressing a Vulnerability (Alignment with the

Vulnerabilities)

In order to assess MGNREGS contribution
to addressing identified climate
issues/vulnerabilities, site visits where
MGNREGS work has been executed were
carried out. It has been observed that
though the district has a strong network of
irrigation canals, they are susceptible to
silting. This silt not only decreases the canal
capacity but also acts as a limiting factor in
providing adequate irrigation to tail-end
farmers. To address this issue, the canal
cleaning/desilting works are being taken up
regularly as communicated by the
stakeholder discussions.

AN = [ =
- - -

Figure 82: Desilting of canal in Nathushree-Chopta

block

Interestingly, good convergence has been observed also with the Public Health Engineering
Department (PHED) and MGNREGS, where the works of cleaning of water storage tanks,
constructed for storing drinking water, have also been taken up under MGNREGS. This is more

Figure 83: Desilting of water tanks (drinking water) in
convergence with PHED in Sahuwala
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applicable where the drinking water
requirements are fulfilled by the canal
water. Storage tanks have been
constructed for storing drinking water for
the period when there is no water flow in
the canal. Tanks are lined and are being
maintained by the Public Health
Engineering Department (PHED).
However, silting of these tanks reduces
capacities and affects the water quality.
Cleaning of these tanks has also been
taken up under MGNREGS, as shown in
Figure 83.



In addition, rejuvenation of village ponds is also being taken up under the MGNREGS and has
been observed while visiting the fields (Figure 84 and Figure 85).

: Digging of new pond and fisheries in Figure 84: Desilting of pond in Bhadra

Sahuwala

Sirsa District has a high net sown area (94%) and receives low rainfall (318 mm annual). The
net irrigated area is about 70% of the net sown area. It has also been observed that the use
of heavy machinery, overuse of irrigation water, and reduced permeability have caused an
increase in salinity. The same has been observed in some patches. It has also been observed
that in the district there is a reduction in water availability in canals. There seems to be no
priority of groundwater recharge works and drainage-related works in the district.

As communicated by the farmers during discussions, it has been found that similar to Kaithal,
in Sirsa also, land productivity has decreased with time. In some places, land patches have
become uncultivable due to salinity and water logging. In the district, due to the high
proportion of area under irrigation, availability of large aquifers, and higher per capita income
along with usage of hybrid/high-yielding varieties and fertiliser application, the impact of
climate issues felt is less. However, reducing rainfall, reduced canal water and land
productivity would make the communities more vulnerable in the future. It was observed that
areas with high water tables and saline water are not supporting fisheries. The following table
provides details of climate resilient interventions (existing/new) that can be implemented to
address the climate vulnerability issues.
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Table 50: List of current and potential works in Sirsa District
S.N. Issue Approach

1. The high area under
cultivation and low

Strengthening the
irrigation system

rainfall
Increasing surface
water availability
2. Poor agriculture Ensure proper
drainage drainage

3. Groundwater
depletion and run-
off due to over-
extraction

Water recharging

Recommendations/Practices®

Renovating canals by lining and
repairing to reduce water
losses

Construction of
watercourse/field channels

Constructing big surface ponds
and farm ponds as per
requirement

Rejuvenating and
cleaning/desilting old
waterbodies

Drainage channels

Bio-drainage

Development/construction of
groundwater recharge
structures

v
Low
priority

9
Medium
priority

v
Medium
priority

v
Medium
priority

9
Medium
priority
9
Low
priority
9
High
priority

Remarks

It has been observed during the visits that mostly
the desilting of canal work is done, which may be
reduced.

To enhance the reach of irrigation water,
construction of watercourses and field channels
might be quite useful, depending on the
requirement. Enhances irrigation coverage and
efficiency.

In most of the area being irrigated, farm ponds are
not a preferred option; however, large village
ponds, wherever possible, need to be constructed
to enrich the water resource and reducing
dependency on groundwater. Creating/reviving
large village ponds for irrigation/fisheries/other
purposes has been taken up in a few villages, which
may be taken up in more places.

Proper drainage needs to address waterlogging and
soil salinity. Drainage channels help to reduce
salinity, as communicated by KVK experts.
Wherever topography does not allow drainage, bio-
drainage may be adopted.

Run-off water from over-extraction should be
reduced and then need to be recharged again to
address the groundwater depletion issues.

8V - Existing practice at appropriate scale; %: - Not recommended, not suitable under MGNREGS framework; - - New Activity, which can be introduced in MGNREGS;
Activity, which is being practice in MGNREGS, but scaling up is required
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4, Reduced land
productivity and low
water-holding
capacities

5. High vulnerability of
the agriculture

Promotion of bio-
manures

Promotion of
multiple livelihood
options

Vermicomposting

NADEP composting (agri-waste

utilisation)

Other bio-manure systems

Azolla cultivation

MGNREGS wages as a fallback

option

Horticulture plantation

Livestock shelters

9
Medium
priority
9
Medium
priority
9
Medium
priority
9
Medium
priority
v
Medium
priority
9
Medium
priority

9
Medium
priority

As described in the case of Kaithal, organic and
sustainable approach to increase the fertility,
moisture, and resulting green cover and resilience.

Strengthen the livelihood; horticulture plantation
of fruits such as Keenu, lemon, guava can be
explored, as described earlier, which reduces
overall vulnerability.

To support livestock-based livelihoods. As
described earlier, livestock increases diversity and
reduces vulnerability and can be promoted to
enhance climate resilience. Fodder.

Priorities are based on the local vulnerability issues, its severity, potential impact of interventions, and discussions with the stakeholders.
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3.4 Contributions of MGNREGS in enhancing Climate Resilience and further
potentials in Haryana

3.4.1 Works Undertaken to Address Climate Vulnerability Issues in the State

Most of the land in Haryana is flat in nature and covered with loamy soil, which is very suitable
for agriculture. Traditional watershed-type works, such as bunds, contour trenches, check
dams, and stop dams, are not possible in most parts of Haryana due to the topographical
constraints. Apart from the flat region, the other three regions in the state are Aravali Hills,
Shivaliks Hills, and sandy plains. Considering the groundwater-related issues, this study
recommends carrying out water conservation/harvesting, and groundwater recharge works
in every region of the state.

Out of the 155 permissible works under MGNREGS, it was observed that in 2017-18 in the
state, 23 types of works were undertaken. Of these the top four works constitute more than
80% of expenditure and they are (i) road connectivity, (ii) irrigation, (iii) land development,
and (iv) water conservation works. Those related to irrigation and water conservation (37%
of expenditure) address climate vulnerability issues. The expenditure details of different types
of works are depicted in the pie chart below.

Expenditure Distribution of Different Works Taken up - Haryana

Watershed
managama nt
2%

Construction of house
4%

Traditional water bodies
6%

Figure 86: Expenditure distribution of different kinds of works

Apart from the top four works explained above, a number of other works comprising
significant contributions to the total expenditure were renovation of traditional water bodies
and watershed management, both of which contribute towards water conservation and
effective utilisation of water. Considering the water scarcity in the state, these works reduce
the vulnerability to climatic variability/extreme conditions.

3.4.2 Works which Can be Taken Up/Need to be Taken Up

It has been observed that even though considerable resources are being invested in NRM
works to address the different issues related to climate change, there is much more potential
to align the MGNREGS works with climate resilience of the socio-ecological system. As
mentioned in the previous sections, following works/combination of works may be taken up
to enhance the climate resilience of the socio-ecological system.
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Table 51: Outcome-based potential works or combination of works under MGNREGS
Approach to Achieve Potential Works/Combination
Climate Resilience
Enrich the water resource e Surface water storage structures (ponds), etc.
status e Groundwater recharge structures
In Shivaliks and Aravali regions:
e Check dams, stop dams, etc., as per applicability
Livelihood options, e Wage employment
creation or strengthening Orchard plantation
e Livestock shelters
e Fisheries promotion in the waterbodies created/renovated
e Fodder crop cultivation

For enhanced climate e Ensuring a combination of irrigation with proper drainage work
resilience e Combination of water storage works with fisheries
e Combination of desilting of water bodies with plantation on
boundaries

e Safe disposal of drainage water and use of bio-drainage works

e Silt trap structures instead of regular desilting works

e Leveraging technical expertise of other stakeholders through
convergence (especially the horticulture and forestry expertise
may be leveraged)

3.4.3 Broad State-Specific Suggestions

Discussions and Rationale
Based on the field visits and discussions with stakeholders and the database, the following
suggestions are made:

Area-based Planning versus Individual Works-based Planning

It has been observed that despite the adoption of GIS for MGNREGS planning, no area-based
approach is being applied in the MGNREGS planning. The study identified a perception in the
field that GIS-based planning is only for undulating topography. However, GIS is a tool, which
provides the opportunity to understand the spatial distribution of parameters, which is useful
in any context and can support MGNREGS works and increase the impact of efforts to
integrate actions to address climate vulnerability.

Priority to Replenish Natural Resources

Haryana has one of the lowest percentages of forest cover in India, with only 3.53% of the
geographical area covered by forests. Including tree cover, the green cover is only 6.79% of
the total geographical area (Forest Survey of India 2017). In addition, more than 50% of the
blocks in the state are water stressed from the groundwater development stage perspective.
Large-scale and rapid deforestation has resulted in unsustainable development and may
exacerbate the impacts of climate change in the state. Investment of MGNREGS resources in
both groundwater recharge and afforestation will not only improve the provision of natural
environmental services and increase sustainable growth, but it also has the potential to
support livelihoods.
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Capacities of MGNREGS Team

It has been observed that the lack of technical and administrative capacities of the MGNREGS
staff may result in a limited capacity to implement the MGNREGS projects and lack of diversity
in MGNREGS works. Though it is not within the scope of this study, it has been observed that
the lack of staff strength is affecting the selection and implementation of the appropriate
works, which can have a higher impact in supporting the livelihoods and natural resources
even in extreme climatic events.

Recommendations

Based on the above discussions, the following recommendations may be made:

= Natural resource status needs to be prioritised.

= Planning process needs to be improved by adopting already initiated area/project-based
approach.

= Technical staff strength in numbers as well as their technical capacities need to be built.
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Out of the 260 permissible works under the MGNREGS, only 54 works are non-NRM and non-
agriculture works. That means 206 (approximately 80%) works fall at least in one of these
(NRM and agri/allied) work categories. It has also been mentioned in Section 1.2 that a
minimum 60% of the resources need to be spent on agriculture and allied works. In water-
stressed blocks, MGNREGS needs to spend a minimum of 65% of the resources on NRM
works. In this context, to understand the climate resilience of the works being identified and
taken up, efforts have been made to identify the approaches by which NRM/agriculture/agri-
allied works can contribute more in enhancing climate resilience of the rural socio-ecological
systems depending on the prevalent type of vulnerabilities. In addition, an approach for
making all MGNREGS works climate resilient, has also been integrated by suggesting
combination of works, which support each other or planned work by elongating their life.
Climate resilience of the works can be further increased by incorporating the future climatic
data based on climate modelling, in addition to the past weather data in current designing
principles. Other approaches to make the created micro-infrastructure more climate resilient
are taking up works in an appropriate sequence (discussed in detail in section 0).

Other than NRM/agriculture/agri-allied works, there are 54 works that are mainly building
works. These 54 works are majorly subsets of civil works (like road works, buildings, toilets,
cyclone shelters, toilets, etc.), wastewater management works (like drains, soak pits,
stabilisation tanks, etc.), other works like protection embankments, crematorium, etc.). These
works can be made climate resilient, as mentioned above, by incorporating the future climate
data simulated through climate models, wherever available. Moreover, following the ridge-
to-valley approach in undulating/sloping areas also reduces the intensity of water flow faced
by these structures and thus reduces the vulnerability of these structures.

Based on the observations made during the visits of the MGNREGS works in both the states
and understanding of similar works being taken up by other agencies, it has been observed
that resilience can also be enhanced by taking up works in certain combinations. Like the
contour trenches will be more resilient if taken up with the plantation on the bund. Farm
ponds will be more resilient (sustain for a longer period), if constructed with inlet and outlet,
and embankments are strengthened with vegetation/trees.

4.2 RECOMMENDED APPROACH FOR ALIGNING MGNREGS WITH CLIMATIC ISSUES
The objective of the current study was to understand the significance of the MGNREGS works
in the context of climate change and to find the ways to make MGNREGS interventions aiming
towards building climate resilience of socio-ecological systems. Based on the
analysis/observations made under the study, this section proposes a way forward to plan and
implement the MGNREGS works in such a way that they not only fulfil expected outcomes of
individual assets but they all are in line and contribute to building climate resilience of
communities and natural resource base.

Although due to time and resource constraints, the study was limited only to eight districts
(spread over four states), the approach this study recommends is applicable to other districts,
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having similar vulnerability issues. The recommendations arrived based on the study have
been consolidated in the following subsections.

4.2.1 Prioritisation of Districts

The recommended approach for planning, implementation, tracking, and community
engagement, if adopted, is expected to give outcome orientation to planning,
implementation, and monitoring of the MGNREGS and will strengthen the programme
deliverables. It is more important to deploy this approach to the districts, which are critical
and important from different perspectives. These districts may also be prioritised and focused
to pilot the recommended approach before scaling it to the national level. The priority
districts have been identified based on the climatic vulnerabilities as mentioned in the NICRA
Vulnerability Atlas. Priority districts identified by NITI Ayog are termed Aspirational Districts
and MoRD Priority Districts for NRM works (Districts with MWC Blocks).

NITI Aayog has developed a composite index for selecting aspirational districts based on
characteristics of the agriculture and irrigation sector in districts, and related indicators have
been given a 20% weight. Some of the indicators (which are relevant to the current study)
considered in the agriculture sector are as follows:

= Percentage of net sown area under micro-irrigation and

= Percentage increase in water bodies rejuvenated under the MGNREGA scheme.

The analysis identified the districts that are aspirational districts under NITI Aayog, MWC

districts, and NICRA vulnerable districts (very high and high). The analysis found the following:

= The number of aspirational districts of NITI Aayog is 115, of which 52 are MWC districts,
while 46 are Aspirational Districts and are identified as NICRA, very high or highly
vulnerable districts (230 districts).

= Unique districts that are either aspirational/MWC and/or aspirational/NICRA vulnerable
total 70.

= Those 70 districts, spread over in 18 states, are presented in the table below and can be
presented as districts to pilot operationalisation of the recommendations of this report.

MGNREGS planning process is based on a bottom-up planning approach. All actual
implementation plans are prepared and prioritised by the Gram Sabha under the broad
guidelines of the MGNREGS framework. It is expected that Gram Sabha identifies works to be
created based on important issues and in context of the local situations. However, it has been
observed during the study that sometimes it is difficult to capture actual issues that need to
be addressed by the community, and in most of the cases, short-term benefits start guiding
the identification and prioritisation of the works. In such situations, the potential of
MGNREGS works for strengthening the livelihoods, natural resource base, and sustainable
development is reduced significantly.

Many water-related/NRM structures are being created under the programme. As per
hydrological principles of design, past climatic data (especially precipitation) are considered
for estimating the flows to check the stability of the structures. Consideration of possible
future extreme events based on climate modelling, if available, needs to be considered to
ensure climate resilient and safe structures. MGNREGS is the largest programme considering
geographical spread, number of beneficiaries/primary stakeholders, and financial resources
invested, in the worlds’ history. In this context, it is pertinent to track and monitor the efforts
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that are being made in a direction to enhance the outcomes and impact of the programme
wherever possible. Table 2 lists the districts selected as priority districts based on the above-
mentioned criteria.

Table 52: List of priority districts based on NICRA, NITI Ayog, and MoRD

S. District State S.N. Districts State

N.

1. Cuddapah Andhra Pradesh 36. Lohardaga Jharkhand

2. | Darrang Assam 37.  Raichur Karnataka

3.  Dhubri Assam 38. Rajgarh Madhya Pradesh
4. Barpeta Assam 39. | Vidisha Madhya Pradesh
5. | Hailakandi Assam 40. Barwani Madhya Pradesh
6. | Araria Bihar 41. Guna Madhya Pradesh
7. Purnea Bihar 42. Damoh Madhya Pradesh
8. | Katihar Bihar 43.  Chhatarpur Madhya Pradesh
9.  Sitamarhi Bihar 44.  Singrauli Madhya Pradesh
10. Muzaffarpur Bihar 45.  Osmanabad Maharashtra

11. Khagaria Bihar 46. Nandurbar Maharashtra

12. Korba Chhattisgarh 47.  Washim Maharashtra

13. Bastar Chhattisgarh 48. Kandhamal Odisha

14. Dantewada Chhattisgarh 49. | Malkangiri Odisha

15. Kanker Chhattisgarh 50. Dhenkanal Odisha

16. Rajnandgaon Chhattisgarh 51. Balangir Odisha

17. Dantewara Chhattisgarh 52.  Firozpur Punjab

18. Dahod Gujarat 53. Moga Punjab

19. Narmada Gujarat 54. Jaisalmer Rajasthan

20. Chamba Himachal Pradesh 55. | Dholpur Rajasthan

21. Mewat Haryana 56.  Sirohi Rajasthan

22. | Sahebganj Jharkhand 57. | Karauli Rajasthan

23. Pakur Jharkhand 58. Baran Rajasthan

24. Godda Jharkhand 59. | Ramanathapura Tamil Nadu

25. Palamu Jharkhand 60. Virudhunagar Tamil Nadu

26. | Purbi Singhbhum @ Jharkhand 61. Khammam Telengana

27. Ranchi Jharkhand 62. Asifabad Telengana

28. | West Singhbhum | Jharkhand 63.  Chitrakut Uttar Pradesh
29. Bokaro Jharkhand 64. Bahraich Uttar Pradesh
30. Chatra Jharkhand 65. | Shravasti Uttar Pradesh
31. Dumka Jharkhand 66. Siddharth Nagar Uttar Pradesh
32. | Garhwa Jharkhand 67.  Balrampur Uttar Pradesh
33. Girdih Jharkhand 68. Sonbhadra Uttar Pradesh
34. | Gumla Jharkhand 69. | Fatehpur Uttar Pradesh
35. Hazaribagh Jharkhand 70. Malda West Bengal
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Outcomes can be used to its potential; some suggestions are being made. These recommendations
can be divided into three categories: planning, implementation, and tracking/monitoring.

Planning Stage

4.2.1.1 Understanding Climate Change Context
: A

Rational "5

MISEIGM WATER CONSER!
Though the MGNREGS L T

Hidor FURAELS
promotes bottom-up R M T T e
planning, it is, however, the ;
responsibility of the
programme to put forward
the relevant context and
broader perspectives and
the possible solutions, in
front of the Gram Sabha, to

address the issues of

Figure 87: Front page of Mission Water Conservation Framework

Incorporating Policy into Planning for Climate Resilience

During FY 2017-18, Haryana spent about 62% of MGNREGS expenditure in MWC blocks on NRM works.
This was slightly lesser compared to the mandated 65%, as per MWC guidelines. A little more exploration
into data reveals that only 47 groundwater-related works have been completed in 78 groundwater-stressed
blocks. These 47 works are out of total 3253 works taken up in these blocks (only 1.13%).

This reflects that only tracking the expenditure on NRM works is not going to fulfil the objective of
MWC framework, until and unless the issues of concern are identified, understood, and works identified
are outcome of informed and conscious decision after considering the issues.

MWC guidelines identify water stress issues at the block level. The NICRA Atlas (Rama Rao, BMK, et al.
2013) identifies the district-level climatic vulnerabilities, and similarly, SAPCC is the document with
identified state-level priorities considering the climate change. Thus, the issues identified in these and other
similar documents must be considered for climate resilient development planning.

concern. This would be facilitating Gram Sabha to take an informed decision for achieving
desired objectives. There are several studies and documents, which have come up with the
context analysis from different perspectives, including climate change and vulnerabilities.
Some of the relevant documents are the Mission Water Conservation Framework, N/CRA
Vulnerability Atlas, and State Action Plan on Climate Change.

e Mission Water Conservation Guidelines (Ministry of Rural Development, Government of
India 2016): The document identifies water-stressed blocks, known as MWC blocks, to
facilitate the identification of interventions. The guidelines for implementing the MGNREGS,
in MWC blocks, emphasise minimum 65% of the total MGNREGS expenditure on NRM works
as identified in the MGNREGS works list. Guidelines have no specific recommendations
regarding the nature of works and provide flexibility in that matter. However, it is pertinent
to bring out that the water-stressed blocks have been identified from two perspectives:
groundwater development stage and from irrigation deprivation. Thus, to address the actual
issue and ensure the expected outcome, the works taken up need to be in line with the type
of water stress/scarcity. This consideration only can justify the investment of a big resource,
which is minimum of 65% of MGNREGS expenditure in the block.
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e NICRA Vulnerability Atlas: The National Initiative on Climate Resilient Agriculture (NICRA
Atlas) (Rama Rao, BMK, et al. 2013) assessed the vulnerability of Indian agriculture to climate
change. The document is an outcome of well-researched efforts and has identified the
vulnerabilities based on sensitivities, exposures, and adaptive capacities. Based on MWC
Framework (Ministry of Rural Development, Government of India 2016) the vulnerabilities
estimated, all the districts have been ranked in the country and have been categorised as very
high, high, and medium and low vulnerabilities.

e State Action Plan on Climate Change: Every state has prepared a State Action Plan on
Climate Change after assessing the different issues identified across the sectors. As the
MGNREGS scheme is cross-sectoral, understanding and incorporating the different sectoral
priorities might be useful to consider while planning the MGNREGS works. During field visit
interactions, it has been observed that the MGNREGS team is not aware of this document.
Lack of awareness of the state-level climate change strategies.

e Other documents: There may be other documents also specific to the
state/district/block/GP, which may need to be reviewed and would add value to the
understanding of decision-makers during the MGNREGS plan. One such document is the
NABARD PLP, which identifies the priority area of development in each of the districts every
year. That may also be considered.

Recommendations

In the above context, it is recommended to explore, refer, and consider the relevant
documents, including but not limited to MWC Framework (identified issues), NICRA
Vulnerability Atlas, and SAPCC, which can be useful while planning the MGNREGS works.

MGNREGS interventions can be more impactful in enhancing the climate resilience, if they
are more aligned to the actual issue of concern as identified per different relevant
documents/studies (such as groundwater scarcity, in case of Haryana).

To incorporate the above recommendations, following could be the steps which can be
taken up:

| LoPa

1. Awareness and capacity building of the e e T e
MGNREGS team about climate o = %
change/climate resilience and the ;,:g‘: " - -
important contextual reports/documents, L gy o
including but not limited to MWC %:}f-’-'“«" % o
Framework and updated list, NICRA Atlas, Lﬂ‘f i__?,. oo
and SAPCC. iy ;

2. Preparation of the list of the issues of L ZoImE
concern for each of the district and block S — s
and ensuring its availability to the ground === —
planning team. Figure 88: Cover page and vulnerability issues of

3. Preparing and implementing the IEC districts from NICRA Vulnerability Atlas

strategy for ensuring that community is
also aware about the issues of concern and relevant works, which can address the issues
and sustainability aspects.

100 |Page



4.2.1.2 Identifying the Works
Rational

Referencing above
documents will be helpful to
understand the issues and
broader perspectives of the
target  area. For  the
identification of  works,
subcategories, as mentioned
in the list of permissible works
under MGNREGS, might be
useful. Like NRM works are
subcategorised in the soil and
water conservation works,
groundwater recharge works,
irrigation works, drainage and
other related works,
plantation works and land-
related works for livelihood
support categories.
Considering these objective-
oriented categories might be
useful while identifying the
works to address the issues of
concern.

Recommendations

Identification of Appropriate Works as per Issues

As per the above-referred MWC guidelines, Haryana had
target culturable command area of 557 thousand hectares
land through non-AIBP projects of command area
development. Out of this, only 281 thousand hectares were
covered leaving the gap of 276 thousand hectares. This
reflects that there is potential for contribution by MGNREGS
towards end-mile connectivity. However, next year, i.e.
during 2017-18, not a single work related to construction or
lining of water course/field channel has been taken up
under MGNREGS. It has also been observed in West Bengal
during the field visits, especially in Purulia, that even though
the low land productivity is well known issue of concern and
discussions with KVK also revealed that there is lack of
organic carbon, even though in Purulia only 12 works have
been carried out in 2017-18 and only 38 works have been
completed since inception of MGNREGS as per the MIS
records. This reflects that there is need to build capacity of
the MGNREGS team and stakeholders in identification of
works based on the prevalent issues of concern.

The NICRA vulnerability Atlas (Rama Rao, BMK, et al. 2013) identifies the most important
factors contributing to the vulnerability of very high and highly vulnerable districts (230 in
numbers). The following list relates those identified factors contributing to vulnerability and
MGNREGS work categories, which can address these factors directly and should be
considered before finalising the works.

Table 53: Vulnerability indicator linked category of works to enhance climate resilience
Sensitivity/Adaptive Capacity Issues Category of Works that can Contribute to

Addressing the Issue
Vulnerability Issue Type: Adaptive capacity

Low groundwater availability e Groundwater recharge related works

e Water conservation and harvesting works

e Irrigation-related works

e Land-related works for supporting livelihoods
e Water conservation and harvesting works

e Plantation (orchard) works

o Livestock support works

Low net irrigation area
High poverty

Low density of livestock
Vulnerability Issue Type: Sensitivity
Low rainfall e Water conservation and harvesting works

e Groundwater recharge works
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High net sown area e Water conservation and harvesting works
e Irrigation-related works

Flood proneness e Drainage and other related works

High drought prone e Water conservation and harvesting works
e Plantation works

High area with small/marginal farmers e Works on individuals’ land

Low available water content of soil ¢ Soil health-related works

The above table reflects the direct link between the agriculture vulnerability issues and the
categories of MGNREGS works. Works in the categories above might not be the only works
that can address the issues of concern directly, but these are the categories of work that, in
most of the cases, should contribute significantly towards addressing the cause of
vulnerability and must be considered at the time of planning.

In this context, it is recommended to identify works objectively which address the identified
issues. It is pertinent to note at this point that the above categories have been taken from
different categorisation reflected through different MGNREGS reports. These reports are
Report 6.1.1, Report 6.11, and Report H4 barring two categories of Livestock Support Works
and Soil Health-related works. These works are part of the MGNREGS permissible works list
but need to have separate categorisation. It may also be noted that livestock support works
have not been categorised as NRM works, which may hinder linking the vulnerability issues
and the MGNREGS works planning in an objective manner.

To facilitate the above recommendation, the following steps may be undertaken:

= Qutcome-based recategorization of works, including bringing the livestock-based
livelihoods support works and soil-health-related works as subcategories of NRM works.

= |dentification of works of the categories addressing the prevalent issue identified per the
previous section.

4.2.1.3 Capacities on Technical Aspects and Information Education and Communication
(IEC)
Rational
As mentioned, contextual issues can be identified through referring different studies and
documents, which make the agriculture sector, natural resources, and the local communities
vulnerable to climate change. It has also been identified above that in the MGNREGS
permissible works list, there are works that can address the above vulnerabilities. However,
considering that in MGNREGS planning is done and implemented by the communities (Gram
Sabha) in facilitation by the village-level MGNREGS functionaries. In this context, it is required
to strengthen the technical capacities of the ground-level MGNREGS staff and ensure enough
awareness among the community to enhance their acceptance to the technical perspectives
and facilitate the informed decision by them. This would help the communities to be better
prepared for climate change and address their vulnerabilities.

Recommendations

As of now, it has been observed that there are very little orientation and understanding of
the MGNREGS technical teams at ground level about climate vulnerabilities and resilience.
Thus, it is recommended to ensure enough technical capacities at the ground-level
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Technical Capacities of Ground MGNREGS Staff

Technical capacities need to be strengthened from three perspectives. The first and
foremost is to strengthen the technical MGNREGS wing in terms of enough number of
technical personnel. Second is to strengthen the technical understanding of the technical
wing of MGNREGS, and third is to enhance the acceptance level of community by making
community aware about issues and solutions. During the field visits, different cases have
been observed. In Haryana, where technical staff is not in enough strength, the
community members/villagers are not aware of the issues and ways to address these
issues (e.g. groundwater depletion can be treated with groundwater recharging, but not
being identified). On the other hand, in West Bengal, where a strong team of technical
assistants exists, works that are undertaken and prioritized are more in line with the
climate context and field requirements. Like farm ponds are being taken up for multiple
purposes to address the water scarcity for irrigation as well as to support livelihoods
through fisheries production.

MGNREGS functionaries. In addition, appropriate IEC strategies also need to be designed
and implemented to make the community aware of the major vulnerability issues and
possible measures to address those vulnerabilities.

In this context, the following steps may be taken up to strengthen the technical aspects of

MGNREGS planning to address climatic vulnerabilities:

= Strengthen the staff wherever there is a gap in the number of technical teams.

= Building understanding and skills of MGNREGS technical team regarding identification of
issues and works and to integrate multiple works especially in the context of climate
change, vulnerability, and resilience.

= Strategies and implement proper IEC to build awareness and capacities of the community
regarding the climatic issues and possibilities and examples of the contribution of
MGNREGS in addressing these vulnerabilities.

Ushar Mukti Programme
Rational

The MGNREGS implementation The project is named “Ushar Mukti: Effective
Implementation of MGNREGA in Watershed Mode in the
Western Part of the State of West Bengal”. The basic
objective of the project is to create sustainable livelihoods
for the poor, tribal, and other vulnerable households in the
selected 56 blocks through appropriate land and water
treatment measures undertaken on a watershed basis by
leveraging fund from MGNREGS and in collaboration with
civil society organizations. The project treats the area for soil
and water/moisture conservation to targeting the creation
or strengthening of sustainable livelihood options. The
project is in its initial phases and expected to have high
impact from livelihood and climate resilience perspective.

framework takes an approach
that emphasises on individual
works, from planning through
the implementation and to
tracking and monitoring stages.
Recently, an area-based
approach using GIS and remote
sensing has been adopted to
implement the  watershed
approach and to achieve better
outcomes. West Bengal, for
instance, has initiated the Ushar
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Mukti programme on watershed principles following the MWC guidelines. Andhra Pradesh
has adopted the Greening of Hillocks programme under MGNREGS as a comprehensive set
of works. The names of such programmes are indicator of the outcome expected through

Greening of Hillocks project Greening of Hillocks

involves  the integration of  To achieve higher objective of ensuring 50% green cover of
trenches and bunds, tree the state till 2029, MGNREGS is targeting restoring green
plantations on bunds, drainage cover on revenue hillocks through comprehensive soil and
line treatment works, moisture conservation and plantation techniques through
percolation tanks, injection community participation.

wells, and other water and
moisture conservation of works
targeting increased green cover,
while addressing local livelihood
concerns.

Each project targets greening of hills by taking up multiple
activities like trenching/bunding supported by plantation,
drainage line treatment works, percolation tanks/injection
wells, and other appropriate works. Significant
improvements have been observed in these comprehensive
activities, taken up together as a project. It is not possible to
achieve the objectives if activities taken up separately and
not in project approach.

The Ushar Mukti programme,
Greening of Hillocks, pasture
land development, integrated
farming models, 30 x 40 models
are all examples within the MGNREGS that demonstrate that integration of different works
taken up as a project is more effective in comparison to individual works. However, the
project approach has not been observed in Haryana, adoption of which at scale can be very
useful to achieve the higher impact and improving the climate resilience through involving
multiple aspects like strengthening of natural resource and livelihoods.

Recommendations

In the context of the above discussions based on the MGNREGS experiences and field
observations, it is recommended to promote the project-based approach, in addition to the
area-based planning, while preparing plans for the MGNREGS.

To facilitate the implementation of the above recommendations, the following steps may be

taken up:

= Increasing the skills of the technical staff to consider multiple works for achieving higher-
level outcomes.

= Facilitating and encouraging the approach to take up multiple works as a part of a single
project through appropriate arrangements in MIS of the MGNREGS (NREGASoft).

= Tracking and monitoring mechanisms to track the projects consisting of multiple works.

Implementation

Rational

In addition to planning, implementation of work is also needed to be looked from climate
perspectives. Certain aspects may affect the outcome of the work significantly, if not
considered, affecting the vulnerability issues. Some of the important aspects that are
directly related to climate vulnerability are as follows:

= The sequence of implementation of work

= Technical aspects/technical convergence
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Sequence of Works while Implementing

The Ushar Mukti project of West Bengal is based on
watershed principles. In watershed-based project, not only
the combination of works is important, but it is also
important to take up and complete the works in desired

Recently, the MGNREGS has
initiated the planning of NRM
works using the GIS based on
watershed principles. GIS is
being used for planning under
the MGNREGS. Once the

planned works are approved,
they become part of the Shelf
of Works. During the vyear,
based on the demand for work
and workers, these works are
selected for implementation.
On the other hand, in most of
the NRM works, the sequencing
of work needs to be followed to
ensure  effectiveness  and
sustainability. For example, constructing a check dam in lower catchment areas without
treating the upper reaches of the watershed may render the check dam ineffective due to
siltation. In addition, it will handle less flow of water, if the upper catchment is already
treated. That is, if the check dam is constructed first, it must be designed for a higher flow of
water, which will make it costlier and over-designed. Similarly, the water conservation works
need to be prioritised compared to promoting more water requiring practices, to ensure

sustainability.
Afforestation

There is a Japanese technique for denser and more diverse

sequence to ensure the sustainability and qualitative
outcomes.

During the field visits in Purulia, some DPRs have been
observed, but the proposed sequence of the works could
not be identified and verified. Watershed approach may not
have the desired outcome if the ridge-to-valley approach is
not followed. Thus, it is recommended to identify and follow
the priority of each of the proposed works under MGNREGS.

During discussions with the
stakeholders in Haryana,
feedback has been received that
the team of MGNREGS is not

and quicker forestation known as Miyawaki. This technique
is being promoted by an organization named “Afforestt”. In
this technique, there is no need of much care of the
plants/trees after 3 years of care and watering.

having the expertise for
preparing estimates and
implement the plantation-
related works, hindering such
works to be taken up.
MGNREGS being a cross-
sectoral programme, it is not
always possible to ensure that technical competency resides within the programme team for
all the works initiated under the program. In such cases, technical competencies need to be
leveraged from the competent department/programme/other agencies, to ensure proper
planning and implementation of the works, expected outcomes, increased impact. Technical
expertise is required not only during planning but also during implementation to ensure
quality implementation. Poor design and poor-quality implementation cannot result in the
resilient infrastructure. In West Bengal, close supervision by a team and convergence of
departments resulted into the development of large-size orchards, which can support
livelihoods of several self-help group members. On the other hand, the MGNREGS team of

MGNREGS is planning to contract with Afforestt for
demonstrating the technique and to train the MGNREGS
technical team. Leveraging the technology and skill from
wherever it is possible is a good approach to ensure
sustainability and building climate resilience.
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Haryana finds it difficult to prepare an estimation of the tree plantation works, as observed
during the field visits.

Recommendations

Based on the above discussions on the observations during field visits in the study states, the

following recommendations can be made for MGNREGS implementation:

= Follow the priority and sequence of works as identified during planning for ensuring
expected outcomes.

= To ensure that technical aspects are being supervised regularly by appropriate technical
experts during implementation, even when the technical expertise need to be leveraged
from other departments.

The above recommendations are for the planning and implementation phase. Consideration
of climate aspects and resilience is important during the planning and implementation phase.
However, it is also important to track and monitor whether the recommendations are being
followed or not, to ensure that the interventions address the vulnerability issues and enhance
climate resilience.

Recommendations
It is recommended to ensure the mechanisms to track the following points:

Recommendations

Whether the identified works are aligned with the
obvious issues highlighted in MWC guidelines/NICRA
Atlas/other documents.

Provisions for developing and tracking works as a part

Purpose
To ensure relevant climatic issues have
been considered at the time of planning.

To ensure that the works can create a

of a project, in addition to the individual works.

Possibility to suggest/add the
recommended/mandatory combination of works, as
plantation should always be combined on the bunds of
the staggered/contour trenches and tracking thereof.
Recategorization of works in line with their expected
outcomes.

higher impact on socio-ecological climate
resilience.

To ensure the durability and
sustainability of the climate resilient
works.

To ensure selection of appropriate works
based on the issues of concern and

climate vulnerability.

Rational

It has been observed that engagement with the community while planning and
implementation has resulted in higher ownership, involvement, self-replication, and better
results. This has been observed in South 24 Parganas; in Nishapur (Mandir Bazar Block), farm
ponds are being used by a group of farmers; in Gopalgang (Kulthali Block) where the farmers
have adopted on their own the different interventions; in Andhra, where the Greening of
Hillocks is being owned by the local community and few other locations. This community
engagement was not much observed in Haryana, barring a few villages. Mechanisms to
ensure these community engagements may be identified and institutionalised within the
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Community Engagement

MGNREGS is a programme with bottom-up approach. All the interventions are identified and
prioritized by the Gram Sabha. However, the engagement needs to be made much richer to
ensure space for innovations and higher impacts. Impact of the community engagement was
observed in various places in West Bengal. In NICRA village Gopal Ganj of Kulthali Block, as well
as in intervention area of DRCSC, many interventions have been observed to have innovations
as well as higher impact due to the continuous engagement and feedback from the community.
Similarly, in MGNREGS villages in Mandir Bazar Block, the community involvement has been
observed to a great extent and that was also reflected in the richness of the results. The same,
however, was found missing in Haryana.

MGNREGS. As institutionalisation and engagement processes were not part of the study,
these have not been covered, but it is being considered an important point from the
perspective of sustainability and effectiveness of the interventions.

Recommendations
A study may be constituted to understand the indicators of community engagements and how
it can be ensured while implementing the MGNREGS.

There is a possibility that some of the interventions recommended at the district level, if not
implemented properly, may cause further vulnerability. Interventions that may have a
potential vulnerability or may have sustainability issues if notimplemented properly are given
below:

Farm Pond and Land Development

The intervention intends to convert low lands into medium lands nearby river/seashore.
Though it has been found very impactful from the farmers’ perspective, it can pause greater
threat, if adopted at scale without considering the natural damage. While taking this activity,
provisions need to be considered to maintain the natural drainage of the area, so that excess
water can be drained out without damaging the fields.

Farm Ponds
While taking up farm ponds, provisions of inlet and outlet help in having a resilient structure,
which can face heavy water flow without much get affected by silts or getting damaging risks.

Vermicomposting

Some of the worms being used for vermicomposting collect the heavy metals in their body
while composting the biodegradable material. This results in a high concentration of heavy
metals in the worms. These works are also used for feeding the poultry birds as a nutritious
feed. This pauses the induction of the heavy material into the human food chain. This risk
needs to be avoided by carefully choosing the worms and avoiding the use of worms as
poultry feed.
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Tree Plantation

Tree plantation is more dependent on groundwater. Some of the trees may have a very deep
root zone and may affect the groundwater table further. These species of plants may be
avoided especially in water-scarce areas. Drip irrigation may be adopted to further reduce the
water requirement of fruit plantation.

Fisheries/Poultry
Poultry and fisheries are highly susceptible to get affected by diseases, which can be easily
transmitted to humans. Proper care and precautions need to be followed while dealing with
fisheries/poultry.

Village Drains

Village drains are a good tool to promote the sanitation statusin the village. However, it needs
to be considered that village drains are meant for grey water disposal and mixing of sewage
water must be avoided. This is important as there are no provisions for treating the sewage
water and its concentration may be increased to harmful levels and can cause the spread of
severe diseases.

Groundwater Recharging

Groundwater recharging enriches the water resource and improves the groundwater table by
raising the water table. Through this intervention, harvested water is diverted to groundwater
aquifer to offset the impact of groundwater extraction. However, special care must be taken
to avoid polluted water to get recharged. Once the aquifer is polluted, it is impossible through
any of the current technologies to treat that without extracting. From the sustainability
perspective, it is very important to take care that polluted water is not mixed with the water
being recharged to the aquifers.

Three/Five-Pond System

Three-pond system or five-pond system is very effective to stabilise the grey water of the
village. However, as all the grey water gets collected in the first pond, this pond with grey
water becomes the breeding place for mosquitoes, and care must be taken to avoid vector-
borne diseases in nearby areas.

The MGNREGS is one of the unique programmes that not only provides employment during
distress period to willing rural adults, but also provides an opportunity to create assets for the
village, which can be helpful to reduce the distress situation in future by strengthening the
livelihood/natural resource base of the village. It is also the largest known welfare programme
of the world history from the perspective of geographical domain, numbers of primary
stakeholders, and financial resource. In this context, it is pertinent to finding opportunities to
improve the effectiveness of the programme and enhance the outcomes.

Climate change can be simplified as an increase in the frequency of extreme climatic events
and their extremities. Most of the population of the country is still dependent on agriculture
and related livelihoods. This makes the country more vulnerable to climatic events as
agriculture is heavily impacted even by moderate variations in the climate. It has been found
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in this study that even though the MGNREGS is by its basic characteristic a programme which
should enhance the climate resilience through its socio-ecological impacts, there is still a large
potential to align it more with climate resilience principles and have higher impact and reduce
risks to rural communities and in turn national economy.

A number of opportunities were identified to strengthen the programme to improve the
climate resilience of MGNREGS, including by adopting a project-based approach, addressing
broader issues too through programme interventions, understanding institutional capacities
and leveraging those of other stakeholders while planning and implementing the programme
within the necessary timelines and in identified priorities/sequences. Some modifications in
the tracking system through MIS have also been suggested to ensure that the above
recommendations are adopted, and expected outcomes are achieved.
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= Aninvestment case for small tank/ditch irrigation models for small and marginal farmers,
DRCSC

= Participatory vulnerability and capacity assessments, UNFCCC Adaptation Fund
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Purulia and Bankura, DRCSC/ NABARD
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= District Handbook

= District Disaster Management Plan 2015-16

= NABARD Potential Credit Linked Plan 2019-20
= Groundwater Information Booklet 2013

= District Agriculture Contingency Plan 2011

= Annual Rainfall Data, IMD
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Sirsa

= District Handbook

= District Disaster Management Plan 2015-16
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= District Agriculture Contingency Plan 2011

= Annual Rainfall Data, IMD
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Annexure B: Stakeholders Consulted

West Bengal
Mr. Dibyendu Sarkar, IAS, Commissioner MGNREGS, Panchayat & Rural Development

Department (PRDD), West Bengal

Ms. Isha Sengupta, Jt. Secretary, MGNREGS, PRDD, West Bengal
Ms. Indrani Sarkar, Deputy Secretary, PRDD, West Bengal

South 24 Parganas and Purulia

Table 54: List of the experts/stakeholders who have been interacted with in West Bengal

South 24 Parganas
Dr. Nilendu Jyoti Maitra, Senior Scientist
and Head, KVK Nimpith

Dr. Chandan Kumar Mondal, Subject
Matter Specialist, Horticulture, KVK
Nimpith

Dr. Prabir Kumar Garain, Subject Matter
Specialist, Plant Protection, KVK Nimpith

Mr. Sayyed, Block Development Officer
(BDO), Mandir Bazar block

Sarpanch, Kecharkur GP, Mandir Bazar
block

Sarpanch, Nishapur, GP, Mandir Bazar
block

Sarpanch, Jalberia GP, Kulthali Block
Sarpanch, Gopalganj GP, Kulthali Block
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Purulia
Mr. Manas Kumar Bhattacharya, Program
Coordinator, KVK Kalyan

Mr. Sajal Bhowmik, Project Director, Agriculture
Department

Mr. Atanu Ghosh, Additional District Agriculture
officer, Plant Protection

Mr. Suprabhat Chatterjee, District Nodal Officer,
MGNREGS

Mr. Indranath Ghosh, District Liaison Officer,
Usharmukti

Mr. Gautam Datta, BDO, Puncha Block

Mr. Monojit Basu, Joint BDO, Purulia

Mr. Sujit Kumar Mitra, Head, DRCSC
Sarpanch, Chhirudih GP, Puncha Block
Sarpanch, Agardih Chitra, GP, Kashipur Block



Haryana

Kaithal and Sirsa

Table 55: List of experts/stakeholders who have been interacted with in Haryana

Kaithal

Sirsa

Chief Executive Officer, Zila Parishad

Mr. Rakesh Goel, Executive Engineer,
Panchayati Raj Dept.

Mr. Suresh Kumar, Additional Block
Program Officer (ABPO), MGNREGS, Block
Rajound

Ms. Priyanka, ABPO MGNREGS, Block Guhla

Mr. Suresh Kumar, ABPO MGNREGS, Block
Kaithal

Dr. Devender Chahal, Coordinator, KVK
Kaithal

Dr. Jasbir Singh, DES Ext. Edu, KVK Kaithal

Dr. Satish, Sub-Divisional Agricultural
Officer (SDAOQ), Agriculture Dept

Mr. Ashutosh Sardana, District
Development Manager (DDM) Kaithal,
NABARD

Sarpanch, Rohera GP
Sarpanch, Songal GP
Sarpanch, Baupar GP

Sarpanch, Arnoli GP

Mr. Vedpal, Block Development Officer
(BDO), Block Baraguda

Mr. Om Prakash, BDO, Block Nath Sari
Chopta

Ms. Harsh Bala, ABPO MGNREGS, Block-
Baraguda

Mr. Harish, Additional Program Officer,
MGNREGS, Sirsa

Mr. Sunil Kumar, ABPO MGNREGS, Block-
Nathu Sari

Dr. D.S. Jakhar, Subject Matter Specialist,
KVK Sirsa

Mr. Babulal, Deputy Director Agriculture
(DDA) Sirsa

Mr. Sanjeev Sharma, DDM Sirsa, NABARD
Sarpanch, Bhadra GP

Sarpanch, Sahuwala GP

Sarpanch, Barasari GP

Sarpanch, Ludesar GP
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