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The Context
This document is a Training Module on ‘Climate Resilient Planning and Design of MGNREGA Assets’ to
be delivered in 3 hours. This has been designed based on discussions with the Ministry of Rural
Development, Government of India that asked the ICRG programme to develop this module. The
Ministry plans to roll this out with the Saksham Trainings and has also asked ICRG to provide the
training resources. The Ministry trainings cover MGNREGA functionaries from all states in India.
The steps followed by the ICRG Team in the design of this module are as follows:
▪
▪
▪

A Session Plan was shared with the Ministry and finalized in discussion.
Thereafter the contents of the Session were finalized.
The Facilitator Handbook and Training Manual was prepared. This will help any trainer take
the lead and therefore be able to be picked up by the states.

The Ministry had embarked on a ‘Training Needs Assessment’ of all MGNREGA functionaries in early
2018 and invited the ICRG Team to be a member of the core group. A workshop was done to assess
the Training Needs of MGNREGA functionaries at all levels through structured group discussions –
members of the ICRG Team facilitated some of the groups. The findings were collated and the two key
areas that emerged were:
▪
▪

Technical training for improved planning and design of MGNREGA assets including elements
of climate resilience to enhance durability of structures.
Management training to improve efficiency of functionaries.

While the Training Needs Assessment initiated by the Ministry has been temporarily put on hold, the
Ministry continues to conduct various trainings as does ICRG in the states.
This document describes the Technical Training. The Management Training is yet to be done.
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Module Overview
The training module on ‘Climate Resilient Planning and Designing of MGNREGA Assets’ aims to
incorporate the perspective of climate change in natural resource management works undertaken
under MGNREGA. The training module is for technical functionaries of MGNERGA to strengthen
capacities on improving design, implementation and monitoring of MGNREGA assets to build the
resilience of rural communities to cope with climate induced stresses.
The module is divided into five units. Each unit is divided is designed as a session that uses one or
more teaching methodologies. The training module provides an outline for delivering the sessions
underlining the core objectives of the training. It includes detailed session plans, suggestions for
delivering the material, highlights key teaching concepts and provides tips for the facilitator.
The Training module has been designed to answer the following questions:
1. What is climate change and how does it impact communities? How can MGNREGA help
address the impacts of climate change?
2. What are NRM works under MGNREGA that contribute to resilience of ecosystems and
communities?
3. Integrating Climate Change with MGNREGA Planning and Design - tools and data required;
selecting natural resource management works that build resilience; and designing climate
resilient works.
4. How to monitor climate change benefits of MGNREGA works?

Length of workshop: The training module is of 3 hours duration.
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Session Plan
S.No
Topics
Time
1
Looking at MGNREGA through a Climate Change Lens
20 minutes
Remarks: What is climate change? What are its impacts? How can MGNREGA help address the
impacts of climate change?
2
Natural Resource Management Works under
15 minutes
MGNREGA and Potential Contribution to Climate
Resilience
Remarks: What are NRM works under MGNREGA? How do they contribute to resilience of
ecosystems and communities?
3
Integrating Climate Change with MGNREGA Planning
10 minutes
and Design
Remarks: Why choose MGNREGA? What are the potential benefits? What data and tools are
required to integrate climate change with MGNREGA?
3.1
How to Select MGNREGA Works that Strengthen
20 minutes
Resilience of Communities
Remarks: Use of Climate Change data to prioritize MGNREGA works that strengthen resilience.
Creating demand for climate resilient MGNREGA works during labor budget preparation.
Demonstrating the use of Climate App to select climate resilient works
3.2
How to design MGNREGA Works that build Resilient
70 minutes
Infrastructure and Communities
Remarks: What are the qualities of climate resilient works? How to design climate resilient works?
Explain through case studies highlighting best practices in climate resilient design for various NRM
structures
4
Monitoring Climate Change Benefits of MGNREGA
15 minutes
works
Remarks: What are the climate change benefits of MGNREGA works? What indicators should be
used to monitor them? Linkages with India’s climate change commitments and SDGs.
5
Group Work: Participants to Plan and Design a Climate
30 minutes
Resilient Work based on Data and Parameters that will
be provided.
Training Methodologies: The content will be delivered using multiple communication means. The
following methods will be used.
▪
▪
▪
▪
▪
▪
▪

Audio-visual presentations and lectures by facilitators
Groups discussion
Small Group work and facilitated discussion
Questionnaire technique
Brainstorming
Practical exercise using participatory learning
Case Studies

Session learning objectives
By the end of this session, participants will be able to:
▪ Explain the main causes of climate change and the likely impacts especially on the vulnerable
communities;
▪ Establish the links between MGNREGA works and their role in building resilience and reducing
vulnerability;
▪ Develop understanding on the application of tools to select and design climate resilient works;
▪ Develop understanding on monitoring the climate change benefits.
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UNIT 1: Looking at MGNREGA through a Climate Change Lens
20 minutes
Overview: This unit focuses on building an understanding of the basics of climate change science, its
causes and its impact. It tries to link how climate change impacts the livelihoods of the farming
community. Finally, the session focuses on the scope of MGNREGA in reducing the negative impacts
of climate change and increase the adaptive capacity of vulnerable households.
Learning Objectives
1. Participants are aware of basics of climate change
2. Participants develop an understanding of the impacts of climate change
3. Participants understand the scope and importance of MGNREGA in increasing the adaptive
capacity of vulnerable rural communities
Key Words and Concepts
Climate versus weather: The words ‘climate’ and ‘weather’ are sometimes used interchangeably, but
they are in fact different, though related, phenomenon. Weather refers to short-term, atmospheric
conditions, climate to long-term ones. Weather is measured by temperature, humidity, wind speed,
atmospheric pressure, cloudiness, and precipitation. Climate is the average, or typical, weather
conditions of a given area observed over a long period of time, usually 30 years or more.
Different areas, or climate zones as they are called, are distinguished from each other by their
prevailing temperature and precipitation, which have a natural range and variability within zones.
Climate variations can occur from year to year, one decade to another, one century to another, or
longer time scale. Weather conditions change quickly, for example it may be sunny and dry one day
and rainy and cool the next. Climate, on the other hand, is slower to change, but the implications of
change are far reaching.
Climate change: Climate change is the increase in the Earth’s temperature caused by a buildup of
carbon dioxide and other greenhouse gases in the atmosphere due to human activity such as burning
fossil fuels for energy and transportation and various agricultural and industrial practices.
Climate variability: The degree to which a system is susceptible to, or unable to cope with, adverse
effects of climate change, including climate variability and extremes. Vulnerability is a function of the
character, magnitude, and rate of climate variation to which a system is exposed, its sensitivity, and
its adaptive capacity. Climate variability is the way that climate variables (such as temperature and
precipitation) depart from their average state, either above or below the average value. For example,
the average maximum temperature in June in a place may be XX0 C (Averaged over the last Y years),
but each year June daily average maximum temperature will be less than or greater than this longterm average value. Similarly, for a given year, the mean maximum temperature in a place for the
month of June might be XX0C, but the maximum temperature on any given day within that month will
depart from the climate mean. The climate is considered stable if the long-term average does not
significantly change.
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Adaptation deals with strengthening human and natural systems to withstand the effects of climate
change. It is the adjustment in natural or human systems in response to actual or expected climatic
occurrences or their effects, which reduces harm or takes advantages of beneficial opportunities. For
people, it means being ready for climate change by building capacity and putting measures in place to
cope with and recover from the impacts of climate change. It also means preparing ourselves to live
with any climate-induced change in our surroundings.
Climate change mitigation is about reducing human impact on the climate system. It involves
measures to reduce greenhouse gas emissions, by limiting activities that produce greenhouse gases,
or to enhance the natural systems or sinks that remove greenhouse gases from the atmosphere.
Without mitigation, climate change would continue unchecked and eventually outstrip all efforts to
adapt.
Exposure to climate variation is primarily a function of geography. For example, coastal communities
will have higher exposure to sea level rise and cyclones, while communities in semi-arid areas may be
most exposed to drought.
Sensitivity is the degree to which a given community or ecosystem is affected by climatic stresses.
Adaptive Capacity is the ability of a system [human or natural] to adjust to climate change (including
climate variability and extremes) to moderate potential damages, to take advantage of opportunities,
or to cope with the consequences.
Climate Resilience refers to the quality of social and ecological system, which is capable of adapt,
reorganize and evolve in more desirable structures for sustainability and better preparation for future
climate change impacts.
Greenhouse Gas (GHG) are those gaseous constituents of the atmosphere, both natural and
anthropogenic, that absorb and emit radiation at specific wavelengths within the spectrum of thermal
infrared radiation emitted by the Earth's surface, the atmosphere itself, and by clouds.
A carbon sink is a natural or artificial reservoir that accumulates and stores some carbon-containing
chemical compound for an indefinite period. The process by which carbon sinks remove carbon
dioxide (CO2) from the atmosphere is known as carbon sequestration.
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Session Plan
Session 1 Looking at MGNREGA through a Climate Change Lens
Activity1.1 Questioning and pre-evaluation of participants
Before fully getting into the substance of the training, use this activity to build anticipation for the content
and to gauge how much your audience knows about climate change, so you can tailor your delivery
accordingly.
Competency/
Method

Process

a) Start the discussion by asking participants a few simple
questions about climate change and writing their answers on
a flip chart sheet or blackboard. For example:
Discussion
▪ What have you heard about climate change?
▪ What do you think climate change is?
Quiz
▪ Is climate change affecting anyone, and how?
▪ Can anything be done about climate change?
Activity 1.2 Power-point presentation

Time

Materials

Questioning

Competency/
Method

Process

5 min

Time

Flip chart,
markers

Materials

Use PowerPoint (1_Session) slides to make the presentation.
Familiarize yourself with the presentation and notes in advance
of the session.
This activity will introduce participants to the basics of climate
change. Use this session to clear up any misconceptions about
climate change that participants may have.

Power-point
presentation

Explain to the participants the difference between global
warming and climate change, causes of climate change, effect
of greenhouse gases, observed and projected changes in the
earth’s surface temperature, observed changes in the rainfall
and extreme weather events.
Explain to the participants the causes of climate change, the
impact being faced in India and how it will negatively impact the
livelihood of the vulnerable rural communities.
Take example of a farmers and how the climate change impact
the crop productivity and food security (slide 17).
Later, highlight how MGNREGA has the potential to develop the
adaptive capacity of the vulnerable communities. Emphasize on
MGNREGA as a social protection measure for the most

12 min

Powerpoint
slides,
laptop
computer,
projector
and screen
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vulnerable people, creation of durable assets, decentralized,
participatory planning through convergence, and provisions to
take diverse activities aimed towards water harvesting, drought
proofing, flood protection, livelihoods diversification and
plantations.
Ask participants if they have any questions and get their
feedback and reactions to the presentation.
Group
discussion

Remember to sum up the important points to the participants.
Climate change, its effects, and potential of MGNREGA to
address the negative impacts of climate change.

3 min

Flip chart,
markers
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UNIT 2: Natural Resources Management Works under MGNREGS and Potential Contribution
to Climate Resilience
20 min

Overview: This unit focuses on building a broader understanding of the concept of resilience and NRM
works that are permissible and largely taken up under MGNREGA. The unit discusses the “resilience
system” and “potential outputs of MGNREGA” works that contribute to building the resilience of the
system and develop interconnectedness between these two topics. The concept of building resilience
through MGNREGA works is specifically emphasized with an example of “water system”. It first links
drought as a “shock” and its negative impacts that leads to increased vulnerability with reduction in
crop production and its causal inter-relationships that leads to poverty and migration. Subsequently
it discusses how MGNREGA work implementation can contribute to increasing the adaptive capacity
of vulnerable farmers and develop resilience. A case emphasizes that MGNREGA works can address
vulnerable area and finally its possible outcomes/impact builds resilience to those vulnerable areas.
Learning Objectives
1. Participants are aware of permissible NRM works under MGNREGA
2. Participants develop an understanding of resilience of a system
3. Participants understand the potential contribution of MGNREGA in vulnerable areas
Key Words and Concepts
Permissible NRM works: Based on the last decade of MGNREGA implementation, the Ministry of Rural
Development, Government of India has developed a list of works for the entire country that can be
taken up under MGNREGA. Recently, this list has been expanded to 260 works with many works
related to natural resource management (NRM).
Potential outcome of NRM works: They are simply the likely outcomes of NRM works. NRM works
have many potential benefits such as erosion control, ground water enhancement, increasing soil
moisture, increasing vegetative cover and thus carbon sink, increasing productivity etc. Due to human
activity, mass degradation of natural resources occurs and thus there is an imbalance. To regenerate
the same conservation and management of natural resources is a must.
Resilience of a system: Climate resilience can be generally defined as the capacity for a social –
ecological system to absorb stresses and maintain functions in the face of external stresses and adapt,
reorganize, and evolve into a more desirable configuration that improves the sustainability of the
system, leaving it better prepared for future climate change impacts.
Simply, resilience leads to enhancing bearing/adaptive capacity of a system. The capacity may be two
types, either building the inherit capacity (like immunity of a system) or creating alternatives so that
the system can recover soon after any partial damage. Resilience of a climate vulnerable area, like
drought, can be addressed by conserving or harvesting water so that the crop damage can be reduced
either through life saving irrigation or taking another crop in rabi providing irrigation using harvested
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water. A very good example is given in the power point presentation slide 5 of 2_Session presentation.
Session plan
Session 2 Natural Resource Management Works under MGNREGS and Potential Contribution to Climate
Resilience
Activity 2.1 Questioning and pre-evaluation of participants
Before fully getting into the substance of the training, use this activity to build anticipation for the content
and to gauge how much your audience knows about what is NRM, permissible NRM works under MGNREGA
and their outcomes so you can tailor your delivery accordingly.
Competency/
Method

Ask questions
to initiate
discussions

Process
a) Start the discussion by asking participants a few simple
questions about NRM and writing their answers on a flip
chart sheet or blackboard. For example:

▪ What are NRM works?
▪ What are some examples of NRM works?
▪ How many works under MGNREGA are permissible?
▪ What are the outcomes of NRM works?
Write the response of the participants on the chart paper or
blackboard.
Activity 2.2 Power-point presentation
Competency/
Method

Time

Process

5 min

Time

Use PowerPoint slides to make the presentation. Familiarize
yourself with the presentation and notes in advance of the
session.

Power-point
presentation

This activity will enhance participants’ knowledge on NRM
works, numbers of permissible NRM work under MGNREGA.
Use this session to update the participants about the new
revised permissible works under MGNREGA. Keep a hardcopy of
all permissible NRM works under MGNREGA and show it to the
participants. Instruct training organizers to provide hard copy of
the same to each participant.
Explain to the participants about the resilience of a system,
climate vulnerable areas.
Take example of water as a climate vulnerable area and discuss
how non-conserving of water can increase vulnerability in
various sectors. Similarly, how and where conserving of water

12 min

Materials

Chart
paper and
marker/
Blackboard
and chalk

Materials

Powerpoint
slides,
laptop
computer,
projector
and
screen,
Hard
copies of
all
MGNREGA
NRM
works
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can increase resilience (slide 7).
Then discuss in brief all biophysical parameters (land, water
(surface and ground), agriculture, forest, etc.) affected by
climate change/variability. Establish the relationship on how
the output based MGNREGA works related to these can bring
positive impacts and thus increase resilience of the works and
climate vulnerable people.
Ask participants if they have any questions and get their
feedback and reactions to the presentation.
Discussions

Remember to sum up the important points to the participants.
Highlight - NRM works, Resilience concept and scope to NRM
works to build/enhance resilience of the system.

3 min

Flip chart,
markers
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UNIT 3: (i) Integrating Climate Change with MGNREGA Planning and Design
(ii) How to select MGNREGA works that strengthen resilience of communities?
(iii) How to design MGNREGA works that build resilient infrastructure and Communities?
1hour 20 min

Overview: This composite unit is divided into three sessions.
▪
▪
▪

The first session (Session 3) is regarding “integrating climate change with MGNREGA planning
and designing”.
The second unit (Session 3.1), highlights how to select MGNREGA works that strengthen the
resilience of communities.
The third and the final session (Session 3.2), builds upon how to design MGNREGA works that
build resilience infrastructure and communities.

The first session of this unit (Session 3), seeks to demonstrate the strength of MGNREGA as a choice
to build climate resilience. It highlights the potential benefits of that MGNREGA contribution for this.
It highlights wages and selection of assets as two important components that lead to climate
responsiveness.
The session (Session 3.1) orients the group on the current process of planning of MGNREGA works and
highlights the gaps that need to be addressed to build climate resilience. It highlights the importance
of community participation and awareness in planning of climate resilient works. The session also
highlights the gaps at the technical level and measures that can be adopted to address the gaps.
Finally, the session shares some data and tools that are required to integrate climate change with
MGNREGA. The unit specifically shares the example of the ICRG project that uses climate vulnerability
and climate modeling data to select, plan and implement climate resilience works.
The session (Session 3.2) discusses the qualities of climate resilient works and focuses on the process
of selection and design of climate resilient works. The session discusses about a case and highlights
the best practices in climate resilience design for various NRM structures.
Learning Objectives
1. Participants are aware of the potential benefits of MGNREGA that lead to resilience.
2. Participants develop an understanding of the data and tools required to integrate climate
change with MGNREGA.
3. Participants are aware of the qualities of climate resilience works.
4. Participants have improved knowledge on designing climate resilient works.
Key Words and Concepts
Labour Budget – Labour budget comprises month-wise details for the next financial year, such as:
▪

Projection of households to be provided employment
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▪

Projected person-days to be generated

▪ Projected wage expenditure
Refer to the latest update of MGNREGA from the link and use the data during discussion of scale,
number of works, percentages of NRM works, Budget, person-days generated, SC/ST and women
participation. http://mnregaweb4.nic.in/netnrega/all_lvl_details_dashboard_new.aspx

Climate Resilient Works (CRWs) can be broadly understood as natural resource management (NRM)
works that have integral components of durability, inclusiveness, integration, flexibility, promotion of
livelihood diversification and are measurable outcome based.
•

Durability: Infrastructure should be durable in terms of minimizing the need for maintenance
and promoting longevity.

•

Livelihood Diversification: All aspects of use and inter-linkages with other resources should
be considered for the natural resource management work.

•

Inclusion: Worksite facilities and infrastructure should be responsive to the needs of women,
children, disabled and marginalized people.

•

Integration: Infrastructure should consider integration and alignment among interlinked
resources, stakeholders, plans and designs to realize increased social, environmental and
economic benefits.

•

Flexibility: Our ability to predict climate change and adapt to such changes is constantly
evolving. Flexibility can be achieved through the introduction of new knowledge and
technologies.

•

Continuous Evaluation: There should be measurable goals and performance metrics to
continuously assess whether the infrastructure is achieving the desired outcomes. Examples Outcomes of each of the NRM works can be quantified, verified, measured and reported.

Delta: Some quantity of water is required for any crop to come to its maturity. The total quantity
of water required for any crop during its base period(B) for its full-fledged nourishment when
expressed in depth of water (i.e. in 'cm' or in 'inches') is called its Delta.
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Session plan
Session 3 and 3.1 Integrating Climate Change with MGNREGA Planning and Design &
How to select MGNRGA Works that Strengthens Resilience of Communities
Activity3.1.1 Questioning and pre-evaluation of participants
Before fully getting into the substance of the training, use this activity to build anticipation for the content
and to gauge how much your audience knows about the intensity of the MGNREGA, its size (#s of works,
budget and #of beneficiaries of a year), benefits and critics etc. Ask the participants regarding the tools that
they have been using for selection and planning of MGNREGA works.
Competency/
Method

Process

Ask questions
to initiate
discussions

a) Start the discussion by asking participants a few simple
questions about MGNREGA and writing their answers on a
flip chart sheet or blackboard. For example:
▪ What is the total budget under MGNREGA?
▪ How many person days created in a year?
▪ How many works taken up?
▪ What is the % of NRM works and what is the target?
▪ How many infrastructures are visible on the ground?

Time

Materials

5 min

Chart
paper and
marker/
Blackboard
and chalk

Time

Materials

20 min

Powerpoint
slides,
laptop
computer,
projector
and screen

Activity 3.1.2 Power-point presentation
Competency/
Method

Process
Use PowerPoint slides to make the presentation. Familiarize
yourself with the presentation and notes in advance of the
session.

Power-point
presentation

This activity will widen the participants’ knowledge on
MGNREGA in terms of size and intensity of the programme. Use
this session to draw a connection between MGNREGA and NRM
works so that participants can get the logic behind considering
MGNREGA as a programme to promote climate resilient
infrastructures.
Explain to the participants the inherent factors of MGNREGA
programmes that have been serving the climate vulnerable
people by providing wages, works and livelihoods. The flexibility
of the programme in terms of revision of wage rate, wage days,
selection of works such as demand driven and other benefits.
Link those with livelihoods of climate vulnerable people.
Discuss through slides how government is focusing on creating
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durable assets under MGNREGA to increase productivity and
including new works/innovations. Also discuss how government
is focusing on building technical skills of MGNREGA
functionaries by various training and inducting new cadres such
as barefoot technicians etc. (slide-6).
Activity 3.1.3: Halt the presentation after slide 6 and again start a participatory discussion by asking
questions.
Competency/
Method

Ask questions
to initiate
discussions

Process
a) Start the discussion by asking participants a few simple
questions about present planning process of MGNREGA
works and write the responses on a flip chart sheet or
blackboard. For example:
▪ How you plan MGNREGA works?
▪ How you select sites of NRM works?
▪ What are the factors to be considered during selection?
▪ What are the tools and data used to design and
estimate NRM works under MGNREGA?
▪ Are climate change factors considered during planning?

Time

5 min

Materials

Chart
paper and
marker

Activity 3.1.4: Resume of power point presentation
Competency/
Method

Process

Time

Before starting the presentation, please make sure you have
added or deleted the steps in the planning process as per the
Activity 3.1.3, so that you are in line with local planning process.
Also make sure you have modified the gaps slides (slide-9) the
forward slide (slide-10) after knowing the local planning
process.

Power-point
presentation

This activity will again reiterate planning process of NRM works
under MGNREGA to the participants and then the gaps in the
process with respect to climate change.
Then possible tools to be discussed through slides for all levels
such as community and technical staff of MGNREGA to fill the
gaps in the present planning process. Other possible data, tools
and software should be discussed through slides. Discuss abut
labour budget - this is the last step of MGNREGA plan. After that
show some examples through slides (slide no 14-17) that the
ICRG project has followed to ensure complete understanding by
the participants on the planning process of MGNREGA works

10 min

Materials

Powerpoint
slides,
laptop
computer,
projector
and screen
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considering climate changes scenarios.
Ask participants if they have any questions and get their
feedback and reactions to the presentation and provide
appropriate answers.
Discussions

Remember to sum up the important points to the participants.
Highlight – Planning process as an important aspect to
incorporate the climate lens in the planning of MGNREGA
works.

2 min

Flip chart,
markers

Tea break of Coffee break: 10 min.
Session plan
Session 3.2 How to design MGNREGA Works that build Resilient Infrastructure and Communities?
Activity3.2.1 Questioning and pre-evaluation of participants
Before starting the training, use this activity to build anticipation for the content and to gauge how much
your audience knows about climate change, NRM works and how much they can think of planning of works
taking into considering climate change factors.
Competency/
Method

Process

a) Start the discussion by asking participants a few simple
questions on designing of NRM works under MGNREGA and
write their answers on a flip chart sheet or blackboard. For
example:
Ask questions
▪ What do we mean by climate resilient
to initiate
infrastructures/works (CRW)?
discussions
▪ What should be the qualities of CRW?
▪ What are the climate factors we should consider in
design a CRW?
▪ What data and tools that can be used for designing
CRWs?
Activity 3.2.2 Power-point presentation
Competency/
Method

Power-point
presentation

Process
Use PowerPoint slides to make the presentation. Familiarize
yourself with the presentation and notes in advance of the
session.
This activity will enhance participants’ understanding on climate
resilient works. It will also provide knowledge on climate

Time

5 min

Time

45 min

Materials

Chart
paper and
marker

Materials

Powerpoint
slides,
laptop
computer,
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resilient indicators to gauge the relevance of these works.
Distribute a hard copy of these indicators in tabular form
defining each indicator to all participants. Describe elaborately
the examples provided in the slide on quality of CRWs by
discussions or asking questions. Make the session more
discussion based by encouraging participants to answer
questions asked by another participant and include your
knowledge and thoughts wherever necessary.

projector
and
screen,
Hard
copies
CRW
indicators

Then introduce specifics (by showing slides) of design phases
such as – assessing the needs of climate vulnerable people,
climate exposures of people and biophysical parameters such
as soil, forest, water, agriculture etc. Ask participants to provide
examples of the above based on their exposures in the field.
Then chose an example and build up the discussion to explain
the selection of a CRW.
Taking the example (slide-17 of 3.2 _Session) describe the
design criteria, data and tools should use to design a CRW. Ask
participants on the possible modifications in the design that can
enhance the resilience of the CRW. If you do not get enough
inputs, then show your slide and describe those.
Move on to discussing resilience of communities by describing
the proper planning on use of the asset created such as crop
planning and water budgeting (specific structure based not for
the whole village or GP).
End the session after showing some example of designing CRWs
under ICRG project. How the works have been selected, what
would be the end benefits, what are the supporting activities
integrated with the core activity etc. to ensure that the
participants now have a complete understanding of the design
of a CRW.
Discussions

Ask participants if they have any questions and get their
feedback and reactions to the presentation.

5 min

Flip chart,
markers
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UNIT 4: Monitoring Climate Change Benefits of MGNREGA
15 min

Overview: This unit focuses on establishing the linkages between the potential outcome of MGNREGA
work and sustainable development goals. Focus of MGNREGA works is discussed at two levels biophysical and socio-economic impacts. The biophysical impacts like reduction in the extent of
erosion, improvement of ground water recharge, soil moisture retention, improved availability of
water for irrigation (increase in net irrigated area), improved availability of drinking water (improved
availability of water in surface water bodies), improvement in soil fertility and quality (enhancement
in soil organic carbon), improved vegetative growth and crop production, increase in plantation area,
enhancement in carbon stock and increase in the service period of structure/work - are represented
as biophysical indicators that build climate resilience.
The unit also highlights that social indications like number of women, differently abled, PVTGs, SC and
ST household benefited through NRM works, extent of person-days generated for women, differently
abled, PVTGs, SC and ST household, increase in production or income for vulnerable communities and
number of families with diversified livelihoods opportunities are the major impacts of MGNREGA to
develop the resilience of vulnerable communities.
The unit finally tries to develop the linkages between the sustainable development goals (SDGs) and
MGNREGA outcomes. Please refer to the http://www.mgnregs-sdg.in/index.html for details on the
linkages, relationship of MGNREGA and SDGs.
Learning Objectives
1. Participants are aware of the outcomes of the MGNREGA works (biophysical and socioeconomic indicators)
2. Participants develop understanding on the linkages between sustainable development goals
and the MGNREGA works outcomes.
3. Participants understand the scope and importance of identifying outcome related information
for MGNREGA works.
Key Words and Concepts
Sustainable Development Goals (SDGs) are a collection of 17 global goals set by the United Nations
General Assembly in 2015. The SDGs are part of Resolution 70/1 of the United Nations General
Assembly. Transforming our World: the 2030 Agenda for Sustainable Development." That has been
shortened to "2030 Agenda”. The goals are broad and interdependent, yet each has a separate list of
targets to achieve. Achieving all 169 targets will signal accomplishing all 17 goals. The SDGs cover social
and economic development issues including poverty, hunger, health, education, global warming,
gender, equality, water, sanitation, energy, urbanization, environment and social justice. Refer
http://www.undp.org/content/undp/en/home/sustainable-development-goals.html
for
more
details.
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Paris Agreement: The UNFCCC Conference of Parties in December 2015 adopted the Paris Agreement,
which provides a multilateral framework for low-carbon transformation of the world economy. In
order to reach a global climate agreement to reduce emissions, so that the world stays below the 20 C
target, countries publicly outlined the climate actions they intend to take, known as their Intended
Nationally Determined Contributions (INDCs), at COP21. At COP 21, India also committed to transition
to a low carbon economy, with specific targets on climate mitigation and adaptation.
▪

India’s Intended Nationally Determined Contributions (INDCs) in response to COP decision
▪ To better adapt to climate change by enhancing investments in development
programmes in sectors vulnerable to climate change, particularly agriculture, water
resources, Himalayan region, coastal regions, health and disaster management
▪ To create an additional carbon sink of 2.5 to 3 billion tonnes of CO2 equivalent through
additional forest and tree cover by 2030.

Session plan
Session 4 Monitoring Climate Change Benefits of MGNREGA Works
Activity 4.1 Energizer
This energizer is to refresh participants and increase attention to the course.
Competency/
Method

Process

Time

Take a minute to describe the game/play for the energizer along
with the steps and rules.
Then take another two minutes to play the game/do the
exercise.
Example: Game name: Bin Badal ka Barsat
Steps:

Participatory

1. All participants to stand.
2. Describe the rules of the game.
3. Then start the game providing the command-ready get
set go
(The game description: Ask the participants to stand up and
stretch their hands upward, sideward and later to the normal
position. Now ask the participants to use one finger to tap the
palm of their other hand and make a taping sound. Later, after
the 2 seconds the participants must use two fingers to tap their
palm and subsequently three fingers and four fingers. The noise
will synchronize as all the participants make the tapping sound
together and the final sound represents falling raindrops!!)

3 min

Materials
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Activity 4.2 Power-point presentation
Competency/
Method

Process

Time

Materials

You can involve the participants by asking the following
questions.
1. What are the impacts of MGNREGA?
2. What are sustainable development goals (SDGs)?
3. Are SDGs related to MGNREGA outcomes?
Use Power Point slides to make the presentation. Familiarize
yourself with the presentation and notes in advance of the
session.
This activity will enhance participants’ understanding on various
indicators to monitor the CRW to enhance the quality of the
work.
Highlight the bio-physical and socio-economic indicators of
MGNREGA using the slide 3 and 4. Show the power point slide
and discuss the indicators category wise.
Power-point
presentation

Share information on the UNFCCC Conference of Parties in
December 2015 adoption of the Paris Agreement and India’s
Intended Nationally Determined Contributions (INDCs) in
response to COP decision. Highlight the INDCs - To better adapt
to climate change by enhancing investments in development
programmes in sectors vulnerable to climate change,
particularly agriculture, water resources, Himalayan region,
coastal regions, health and disaster management and - to create
an additional carbon sink of 2.5 to 3 billion tonnes of CO2
equivalent through additional forest and tree cover by 2030.

10 min

Powerpoint
slides,
laptop
computer,
projector
and
screen,

2 min

Flip chart,
markers

The presentation will end by throwing light on the goals set in
UNFCCC and SDGs. Use the link http://www.mgnregssdg.in/index.html to demonstrate the linkages between the
SDGs and MGNREGA.
MGNREGA and SDGs dashboard will be shown to help
participants understand the linkages.
Ask participants if they have any questions and get their
feedback and reactions to the presentation.
Questions

Sum up your presentation highlighting the biophysical and
social indicators of MGNREGA and its relevance to SDGs and
INDCs.
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UNIT 5: Group Work: Participants to plan and design a climate resilient work based on data
and parameters provided
30 min

Overview: This unit is a group exercise. A simple case study is given to the group and the concept of
climate resilience is highlighted.
Learning Objectives
1. Participants are aware of importance of weather data and local bio-physical data for
designing.
2. Participants have a hands-on experience of designing a climate resilient farm pond.
Key Words and Concepts
A case study with its probable solutions is provided.
Ghasiram belongs to Barbil village of Barbil GP, Block Saharpada and district Keonjhar, Odisha. He
owns a one-acre agricultural plot. The plot slope is 1.5% from North to South and 1% from East to
West and more than 3m soil depth. Ghasiram wants to dig a farm pond on his plot using MGNREGA
funds. As an Expert, Ghasiram wants your support to fix the location and size of the farm pond on
his land so that he can harvest maximum surface runoff water. Ghasiram also wants to know from
you whether he would be getting enough water from the farm pond (lined, no seepage) if he needs
600mm water to grow vegetables on an area of 1000 sq.m. for the entire crop season. The plot
has sandy loam soil up to a depth of 2.5 m and the land is cultivated.
The block average rainfall data records 265 mm/day, average mean seasonal rainfall is 1180mm
(historical) and the co-efficient of variation of rainfall in the block is 22.4 %(Historical).
Please also suggest the climate resilient features in your design so that the farm pond would be
resilient and provide benefits to Ghasiram for its entire life span.
Solution for the case study
A. Supply (availability of water)
Plot size is =1 acre= 4000 sq.m
C=Run off co-efficient=0.5 (assuming the runoff co-efficient from crop land as 0.5)
Peak rainfall= 264+264*0.224=324.46 mm=0.324m
Qp=0.7*4000*0.5*.324=453.6 cum. (This would require designing the outlet in full tank level
scenario) i.e. maximum of the volume of water to be discharged by the outlet. 0.7 factor is used in the
rational formula, with an assumption that 30% of the runoff will be lost as evaporation, infiltration
and percolation
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Total Surface runoff=0.7*4000*0.5* 1.180=1652 cum (maximum supply)
B. Water requirement=
Irrigation depth for entire crop period=600mm=0.60m
Area to be irrigated =1000m
Total water required=1000x0.6=600 cum.
Hence supply is much higher than the demand (water requirement) in normal rainfall condition.
Design dimension of the pond:
▪
▪
▪
▪
▪

Soil depth =2.5, hence maximum depth of the farm pond would be=2.5 m
Length x width x depth= volume of water
L x B x 2.5=600 cum, =L x B=240 sq.m.
Now assuming the length of the pond 20m, B=240/20=12m
Dimension of the farm pond=length=20m, width=12 and depth=2.5 in this condition only
(mentioned in Ghasiram’s case). However, these dimensions may changes if filed condition
changes such as depth of soil, width and length of the total plots etc.

Layout of the Farm pond

N

Slope direction

Slope direction
Farm pond site

Climate resilient components of the farm pondDesign of farm pond based on biophysical data (location and dimension). Provide
1.
2.
3.
4.
5.

Inlet to channelize the runoff to the farm pond.
Silt Trap at the inlet to arrest the silt carried by the runoff water.
Outlet for the safe discharge of the excess runoff water.
Grass seeding on bunds to reduce soil erosion from the bunds of farm pond.
Plantation of plants or pigeon pea on the bunds of farm pond for bund stabilization.
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Session plan
Session 5 Group Work: Participants to plan and design a climate resilient work based on data and
parameters provided
Activity 5.1 Dividing participant into groups
Competency/
Method

Process

Time

Materials

Based on total number of participants form groups of 5-7 per
group.
Participatory

Follow either by allocating number such as 1,2,3,4, 5..n (n is 3 min
total number of groups) to each participant from one end and
then call all participants of same number in one place and
subsequently form n groups.

Activity 5.2 allocation of the task and start the group task
Competency/
Method

Power-point
presentation

Presentation

Conclusion and
Vote of thanks

Process

Time

1. Use Power Point slides to display the task
2. Then monitor the group task to ensure that all
participants are engaged in the task and supporting
their group.
18 min
3. If any of the group having any questions solve those.
4. Provide some chart papers and sketch pens to the
group give direction to prepare their presentation on
the chart paper.
Randomly select two groups and allow then allow them to
present their task.
7 min
Help the groups if they have missed any point. Thank the groups
for their participation.
Conclude the chapter on climate change and give vote of thanks
to the participants and the organizers.
2 min
Share the presentations to the participants in a flash drive or
hardcopy.

Materials

Chart
papers
and sketch
pens

Flash drive
or hard
copies of
handout

Introduction on Climate Change
Session 1

Session Outline
• Introduction to climate change
• Impacts of climate change
• How can MGNREGA help address the impacts
of climate change

Introduction on Climate Change
Weather

Climate

“What is happening
in the atmosphere
at any given time”

“Average weather
over longer time
frames”

Source: World Meteorological Organization

Climate Change and Global
Warming
Global Warming

Refers to the overall
warming of the planet,
based on average
temperature over the
entire surface of the Earth

Climate Change

Refers to changes in
climate characteristics,
including temperature,
humidity, rainfall, wind,
and severe weather events
over long term periods

Causes of Climate Change
• Natural: Long term natural climate changes are likely driven by Earth's
orbit changes
• Anthropogenic Climate Change: Anthropogenic climate change is a result of
increasing
concentrations of greenhouse gases in the atmosphere:
(a) Carbon-dioxide (CO2)
(b) Methane (CH4)
(c) Nitrous Oxide (N2O)
(d) Chlorofluro carbons
Each of these gases are released in the atmosphere due to
Our actions in
• Industries
• Transportation
• Agriculture
• Domestic activity and Lifestyle issues

Modern life style is supported by large energy inputs and material resources
producing huge waste

What is the Greenhouse Effect?

Source: World Meteorological Organization

Greenhouse Gases
Greenhouse Gas

Global Warming Potential
(GWP) (over 100 years)

% of Total Anthropogenic
GHG Emissions (2010)

Carbon dioxide (CO2)

1

76%

Methane (CH4)

25

16%

Nitrous oxide (N2O)

298

6%

Hydrofluorocarbons
(HFCs)

124-14,800

< 2%

Perfluorocarbons (PFCs)

7,390-12,200

< 2%

Sulphur hexafluoride
(SF6)

22,800

< 2%

Nitrogen trifluoride (NF3) 17,200

< 2%
Source: Reproduced from IPCC 2007 and UNEP 2012

Observed Change in Surface
Temperature (1901-2012)

Source: IPCC 2013, p4

Projected Change in Average
Surface Temperature
Scenario RCP 2.6

Scenario RCP 2.6

Source: IPCC 2013, p4

Observed Change in Annual
Precipitation Over Land

Source: IPCC 2013, p6

Observed Sea Level Rise
(1900 to 2010)

Over the period
1901 to 2010,
global mean sea
level rose by
0.19m.

Source: IPCC 2013, p8

Number of Events

Extreme Weather Events

Source: UNEP
2009, p12.

Mean JJAS (Kharif) Rainfall and CV (Coefficient
Variation) Across States over 10-year period of
2007-2016
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< 100 cm

Goa

Meghalaya

Kerala

Sikkim

Arunachal Pradesh

Assam

Mizoram

Tripura

West Bengal

Uttarakhand

Madhya Pradesh

Bihar

Odisha

Nagaland

Maharashtra

Chhattisgarh

Uttar Pradesh

Manipur

Jharkhand

Andhra Pradesh

Karnataka

Himachal Pradesh
Gujarat

Rajasthan

Telangana

0

Delhi

0

Jammu & Kashmir

10

Punjab

50

Haryana

20

Tamilnadu

100

> 100 cm
Mean rainfall (cm)

CV
Slide Reproduced from Dr. Indu K Murthy, IISc
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West Bengal

No. of drought years out of 10 years during 2007-2016

Incidence of Drought during 20072016 in Different States

8

7

6

5

4

3

2

1

0

<100 cm
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Mild Drought
Moderate to Severe drought
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Mild – 0-25%
Moderate – 25-50%
Severe – 50-75%
Extreme - > 75%

Impacts of Climate Change
• Climate change reduces resilience and increases
the human vulnerability
• Those with least resources have least capacity to
adapt and are most vulnerable
• Climate change brings loss in functional
biodiversity and pose threat to food security
• Extreme weather events, a manifestation of
climate change, significantly increases the human
suffering due to loss of life and property

Rainfall variation Pathway of Risks and
Impacts on Crops

Delayed Arrival
Long Dry Spell
High Intensive Rains
Seasonal Drought
Early Withdrawal
Climatic Change

• Less Vegetative
Growth
• Early Flowering
• Water StressDrought/Aeration
• Poor canopy
growth
• Slowing Stomatal
Conductance
• Deepening of
Roots

• Poor Plant Stand
• Poor Pod Bearing
• Poor Seed Filling
• Decrease in
metabolic growth

Production
• Quantity
o Harvestable
yields
• Quality
o Size
o Moisture
Content

• Decrease biomass
production

Pathway of Impact

Climatic Impact

How can MGNREGA help address the
impacts of climate change ?

http://www.nrega.nic.in/ Accessed on 21 Aug, 2018

How can MGNREGA help address the
impacts of climate change ?
• Social protection for the most vulnerable people in rural
areas by guaranteeing wage employment opportunities
• Enhance livelihood security of rural poor through generation
of wage employment opportunities in works leading to
creation of durable assets
• Rejuvenate natural resource base of rural areas
• Empowerment of the socially disadvantaged, especially,
women, SCs, STs
• Strengthen decentralized, participatory planning through
convergence of various anti-poverty and livelihood
initiatives
• Undertaking diverse activities aimed towards water
harvesting, drought proofing, flood protection, Livelihoods
diversification and plantations

MGNREGS has the potential to make an important
contribution to the climate resilience of vulnerable
rural communities, if planning, design,
implementation and monitoring of natural resource
management works take climate change into
account, and therefore make the climate benefits
sustainable in the long run.

THANKS

Natural Resource Management Works
under MGNREGS and Potential
Contribution to Climate Resilience

Session 2

Outline of Presentation
• NRM works under MGNREGA
• How do they contribute to resilience of
ecosystems and communities?

NRM works under MGNREGA
• Soil and Water Conservation Related
Works(Including Non Water Related
Works)(32)
• Ground Water Recharge Related Works(7)
• Irrigation Related Works(19)
• Drainage and other Related Works(16)
• Plantation Related Works(17)
• Land Related Works for Livelihood support(9)

Potential Output of NRM Works
•
•
•
•
•
•
•
•
•

Erosion control
Ground water recharge
Soil moisture retention
Improved availability of water for irrigation
Improved availability of drinking water
Improvement in soil fertility and quality
Improved vegetative growth and crop production
Productive use of degraded lands including reclamation
Improved production from trees, crops and other
vegetation
• Natural regeneration of trees, shrubs and perennial grasses
• Improved carbon sink
• Increase in on farm and off farm income

Resilience of a System

Broad Classification of Climate
Vulnerable Areas
• Broadly natural resource vulnerable areas can
be classified as
– Water
– Land
– Agriculture
– Forest

Example Climate Variable Area-Water

Increase Vulnerability

Increase Resilience

Potential contribution to climate
resilience
Climate Vulnerable
Area

Output-based
MGNREGA Work
Categories

Potential Contribution
to Climate Resilience

WATER

• Water conservation,
water harvesting,
recharging of ground
water resources and
water management
• Watershed
management
• Micro and minor
irrigation
• Renovation of
traditional water
bodies and flood
control works

• Erosion control
• Ground water
recharge
• Soil moisture
retention
• Improved availability
of water for irrigation
• Improved availability
of drinking water
• Improvement in soil
fertility and quality
• Improved vegetative
growth and crop
production

Potential contribution to climate
resilience
Climate Vulnerable Area

Output-based MGNREGA
Work Categories

•
•

LAND
•
•

•

Potential Contribution to
Climate Resilience

Land development (both •
common and private
lands)
•
Land levelling, field
bunding, contour
bunding, terracing,
•
graded bunding, pasture •
development
Flood control measures •
Application of silt in
farm fields, coming from
the de-silting of water •
bodies and farm ponds
Drought proofing

Improvement in soil
fertility and quality
Productive use of
degraded lands
including reclamation
Erosion control
Improvement in soil
moisture
Improved production
from trees, crops and
other vegetation
Improved quality of
cultivation fields leading
to increased crop yields

Potential contribution to climate
resilience
Climate Vulnerable Area

Output-based MGNREGA Potential Contribution to
Work Categories
Climate Resilience

•

AGRICULTURE

•
•
•

Composting/Vermi•
composting, vegetative
mulching
•
Fisheries
Dug wells
•
Cattle shed

Improvement in soil
fertility and quality
Improved availability of
water for irrigation
Supplemental income

Potential contribution to climate
resilience
Climate Vulnerable Area

FORESTS

Output-based MGNREGA Potential Contribution to
Work Categories
Climate Resilience
• Conservation of forests
• Natural regeneration of
trees, shrubs and
• Afforestation
perennial grasses
• Timber, fruit, fodder,
• Improved carbon sink
fiber varieties of tree
• Improved soil moisture
plantations
retention and
• Boundary and block
protection
plantation
• Improves soil quality
• Agro-forestry, silvi• Improved income from
pasture, horticulture
non-timber forest
• Pasture development
products
• Wasteland
• Ground water recharge
development
• Improved availability
of water in surface
water bodies

THANKS

How to design MGNREGA Works
that builds Resilient Infrastructure
and Communities ?
Session 3.2

Content
• What are the qualities of climate resilience
works?
• How do you select & design climate resilience
works?
• Explain through case studies
• Highlight best practices in climate resilience
design for various NRM structures.

Qualities of Climate Resilient Work
Climate resilient works can be broadly understood as natural resource
management (NRM) works that have integral components of durability,
inclusiveness, integration, flexibility, promotion of livelihood diversification
and are measurable outcome based.

Durability
• Durability: Infrastructure should be durable in terms of
minimizing the need for maintenance and promoting
longevity.
• MGNREGA works can be designed using both historical
and projected climate change data for critical
parameters, such as rainfall and variation.
• Example 1 –Design (calculation of width and length) of exit weir of
an earthen dam should be done so that excess storm runoff can be
safely discharged without endangering the safety of the earthen
dam.
• Example 2- Bunds of the farm pond should be maintained at an
angle of repose for preventing the deposition of excavated soil
back to the farm pond

Livelihood Diversification
• Livelihood Diversification: All aspects of use and interlinkages with other resources should be considered for
the natural resource management work.
– Example 1- Plantation works should be taken up around a
water body (reservoir works) to strengthen the banks and
the reservoir can be used for fisheries.
– Example 2– Plantation work in the wasteland treatment
work like land development using, 30-40 model will help
the farmers to strengthen their livelihoods.
– Example 3– Goat shed or poultry shed construction for
women farmers can diversify the livelihood option at the
household level.

Inclusion
• Inclusion: Worksite facilities and infrastructure
should be responsive to the needs of women,
children, disabled and marginalised people.
– Example1-Construction of drinking water resource
at site where it is convenient for disabled and
marginalized community.
– Selection and implementation of works that
benefit the most vulnerable households should be
prioritized.

Integration
• Integration: Infrastructure should consider integration and
alignment among interlinked resources, stakeholders, plans
and designs to realise increased social, environmental and
economic benefits.
– Example-1 Development of water bodies should be
complemented by other programmes like the promotion of
sprinklers/micro-irrigation, or water-efficient agriculture
methods (such as system of rice intensification) or promotion of
the crops/ crop varieties requiring less water.
– Example 2 To increase the productivity of assets like loose
boulder checks and gabions, such structures should be planned
in series. Structures constructed in series will be more effective
in controlling erosion and reducing siltation, thereby enhancing
the long-term benefits from such structures.

Flexibility
• Flexibility: Our ability to predict climate
change and adapt to such changes is
constantly evolving. Flexibility can be achieved
through the introduction of new knowledge
and technologies.
• In case of MGNREGA infrastructure, it also
means considering and incorporating
indigenous and traditional knowledge and
practices in new ways.

Continuous Evaluation
• Continuous Evaluation: There should be
measurable goals and performance metrics to
continuously assess whether infrastructure is
achieving desired outcomes. Examples Outcomes of each of the NRM works can be
quantified, verified, measured and reported.
•
•
•
•
•

Change in net irrigated area
Area under land development
Change in area under plantation
Carbon sequestration
Change in groundwater

How do you design climate resilient work?
• Use of Vulnerability Assessment and Climate Data in
the Planning of MGNREGA Assets
• Identify at the Block or Gram Panchayat (GP) Level:
– What issues (for example, irrigation, ground water, forest
cover) are highly vulnerable to climate change and
extreme weather events, for whom and where in the
block/GP that can be addressed by MGNREGS options;
– The frequency with which the block/GP is likely to be
exposed in the future (say,2020-2050) to problems due to
lack of rain (“drought”) or heavy rainfall (“flood”);
– Which are the most important MGNREGS works that need
to be undertaken in the block/GP where there is greatest
need to promote climate resilience.

Approach and Steps to Mainstreaming Climate Resilience and Promoting
Climate Resilient Infrastructure under MGNREGA

Making NRM works Climate Resilience under
MGNREGA

▪ Slight modification in the design as per the needs

▪Plan for better utilization of water through crop
planning and water budgeting
▪ Measurement of impacts/outcome as per socioeconomic indicators,
▪ Measurement of biophysical indicators of climate
change
▪Measurement of out put of the assets created

Modification in the design
▪ The design that create multiple options for livelihoods so
that even in any climate variations the beneficiaries can
have at least one option for livelihood to sustain from
climate adversity.
▪ The modification that needs low investment but will
create another option of livelihood.
▪ The modification that is acceptable by the community
and will not damage the main asset and any beneficiaries
land or any asset.
▪ The modification that fits well with the livelihood option
that need to be created.

Engineering modifications (Examples)
▪ For check dams, outlet/inlet of village pond/tanks--seepage control wall
-Designing proper inlets and outlets as per rainfall and surface runoff.
-vegetative measures or crop cultivation to protect bund
-earthen dams with filter provision to pass the phreatic/seepage line
below the ground surface.
-Reverse filter for Gabions
For soil moisture conservation and water harvesting (area treatments)
- In 30x40 model, if land will be used for agriculture purposes, then to make the
bund strong we must increase the bund size, actually the model has been
developed for plantation only, however if there is good soil then agriculture can be
done.

Engineering designed the CRWs

•

To design soil and moisture conservation works, maximum one day rainfall data along with future rainfall
variability percentage was taken to calculate the maximum one day runoff applying rational formula (Q=CRA,
R=R+CVxR)

•

Use rational formula to calculate the runoff from the catchment (Q=CRA)

•

After calculated runoff, dimensions was considered to conserve more than 70% of total runoff

•

Measurement of water volume by bunds, embankments and trenches were calculated to find out optimum water
conservation.

•

All water disposal structures such as waste weir, surplus, stone outlet for soil water conservation and water
harvesting structures are designed on maximum flooding scenario considering predicted maximum rainfall, so
that these can sustain water pressure and can dispose surplus water without any damages (peak surface runoff
(Qp)=< carrying capacity of the structure (Q).

•

Design of water harvesting structures such as tank, farm ponds, earthen dam, check dam, irrigation canal etc.
were done by checking both the demand and supply of water (Storage capacity (V)=> WR (water requirements)+L
(losses).

•

Demand mainly calculated for kharif paddy for life saving irrigation if there is any or multiple dry spells occur
during crop season.

•

Supply has been calculated by finding catchment characteristics, runoff coefficient, area and rainfall (block rainfall
data).

•

To ensure the sustainability/climate resilience of these structures, other treatment were also proposed wherever
required such as catchment area treatment by construction of bunds, vegetative measures, LBCD, plantation
etc.(INRM + ridge to valley approaches)

Explanation CRW Design through case
studies

Site map of a CRW

Salient Features of the Climate
Resilience Work (CRW)
• 1. Climate Resilient Work : Water harvesting structure
• 2. Type of pond
: Deepening/re-shaping of Pond.
• 3. Shape of the pond
: Rectangular & Trapezoidal
shape
• 4. Average slope of the area : Forest area 22% and
degraded area 2.04%
• 5. Type of Soil
: Silty/Clay loam
• 6. Bed Rock
: Seems not appear inside of pond
• 7. Existing average depth of Pond: 2 m
• 8. Existing area of the pond : 2.65 ha
• 9. Proposed area of the deepening: 3500 sq. m or 0.35 ha
• 10. Catchments area of the Pond: 137 ha,
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Salient Features of the Climate
Resilience Work (CRW)
• 11. Command area of the pond: 40 ha in Kharif and 5 ha in Rabi
• 12. Proposed capacity of the pond: 3x2 =6 ha-m of water.
• 13. Total surface runoff Yield of the catchment: Q=0.7 CRA, Where
C is co-efficient of runoff, R is rainfall in m and A is the total
catchment area in sq.m, 0.7 factor is used account channelize 70%
of the runoff water to the pond.
• Here, average monsoon rainfall for Narla block is 1176mm, C for
113 ha is 0.5 and 24 ha is 0.30 as per MGNREGA watershed manual
2007. A=137X10,000 sq.m
• Hence Q=0.7(0.50x1130000+0.30x240000)x1.1176=498337.7 cum,
=49.83 ha-m, it is almost 8 times of the pond capacity. Hence even
in case of lower rainfall pond will run in full capacity.

19

Salient Features of the Climate
Resilience Work (CRW)
• 14: Irrigation requirement and pond capacity: One ha-m of water
can use to irrigate 6-10 ha of land as life saving irrigation (taking 10
to 15 cm of irrigation depth), hence the pond has capacity to
irrigate 40 ha in kharif as pond capacity is 6 ha m. As after kharif
there is no rainfall and thus there is no water flow to the pond,
hence the pond will have only 6 ha-m of water. However, there will
be losses such as evaporation, seepage and percolation and also
required 0.5 m depth of water as dead storage for domestic and
animal uses. Considering 20% of other losses, we have 6 ha-m –
(0.20*6)=4.8 ha-m, if we keep 50% m as dead storage then we have
water for Rabi crop=4.8*0.5=2.4 ha-m. Rabi crop such as mustard,
rashi, vegetables need an average depth of irrigation for entire crop
period is 0.45m (45cm maximum), so, with available 2.4 ha-m of
water we can irrigate =2.4/0.45=5.33 ha of area.
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Developing Climate Resilient
Infrastructure
Example
Livelihood/NRM
Assets

Risks

Earthen dams and
pond

a)
More
intense
rainfall,
b)
change in
monsoon
precipitation
c)
, droughts

Proposed Actions/Design Modifications
Storage or pondage area should be calculated and
plotted on a map to estimate the availability of water
during summer, monsoon and winter seasons;
b) Agriculture, fisheries, selection of tree species for
catchment area, and de-silting should be planned
accordingly;
c) Timetable for annual or biannual de-silting should be
prepared and followed.

Livelihood/N
Risks
RM Assets

Proposed Actions/Design Modifications

a) Plantations of fruit trees should be promoted on farm bunds, in
between the agricultural fields, on farm boundaries, private lands
Change in
not being utilized for agriculture, school/college lands, industrial
temperature and
Horticulture
lands and other suitable lands;
precipitation, more
plantations
b) Agro-horticulture is the most suitable activity to promote climate
intense rainfall, soil
resilience, as fruit trees can ensure survival and incomes during
erosion etc.
dry periods or lean periods when crop cultivation is not possible;
c) Plants should be selected for their economic and medicinal values

a) Dug well with recharge unit pit and Use of energy efficient pumpsets along with the use of drip or sprinkler irrigation methods will help
to conserve more than 45% of energy and water
Dug wells

Higher temperature,
change in incidence b) Water availability should be considered as one of the criteria for
of droughts and dry crop selection, e.g. oilseeds and pulses require less water and have a
higher economic value
spells etc.
c) Pulses and legumes are good at fixing nitrogen in the soil and are
also considered as soil-building crops.
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Integrating Climate Change with MGNREGA
Planning and Design
&
How to select MGNRGA Works that Strengthens
Resilience of communities
Session 3 and 3.1

Content
• Why choose MGNREGA ?
• What are the potential benefits?
• What are the data and tools required to
integrate climate change with MGNREA?

Why choose MGNREGA
•
•

MGNREGS is world’s largest works based social protection
programme with an annual budget of $5 bn.
10 million works taken up each year; >60% for agriculture
and allied activities

• Poor quality of assets
– Low resilience of infrastructure to flooding and
droughts.
– Low productive benefits of infrastructure .

• Impact
– 30- 50% of investments/works are washed away or
poorly planned without any resilience benefits for poor.

• Key reasons
– Design and maintenance do not factor climate risks.
– Lack of technical capacity of local implementation
agencies.
– Limited policy focus on infrastructure quality (climate
resilient design)
– Low evidence base for shaping policy

Potential Benefits of MGNREGA on Climate
Vulnerability
• MGNREGA Act does not talk about responding to climate
change and provide more resilient livelihoods or assets. But the
fact that MGNREGS provides wages and assets to millions of
rural people, most of whose livelihoods rely on climate-sensitive
sectors, means that the program has inherent characteristics
that respond to climate change vulnerability.
• To some extent – the climate change adaptation is
mainstreamed into MGNREGA to ensure it helps reduce the
long-term vulnerability of rural households to the impacts of
climate change.
• MGNREGA is delivering two additional intermediate outcomes:
1. Wages – which are responsive to changing climate factors;
2. Selection of Assets – which are also climate-responsive.

How Wages are Supporting Climate Resilient
Infrastructure

Three mechanisms under MGNREGA ensure that wages are responsive
to the changing climatic context, helping to reduce household level
climate vulnerability and create climate resilient infrastructure.
1. As a demand-driven program – Rural households can flexibly access
MGNERGA during periods of income insecurity or climate
vulnerability — for example, during the non-farming season in rainfed areas or during drought — to mitigate their losses.
2. States can promulgate legal circulars in response to climate shocks,
allowing households to increase the number of days they participate
in the scheme. For example, in December 2015, a circular guaranteed
an extra 50 days’ work to residents in drought-affected areas of
Andhra Pradesh (GOI 2015c). Similarly, in Vijaynagaram local officials
reported that those who lived in areas affected by the 2014 Hud Hud
cyclone also got an extra 50 days of work.
3. Finally, wage rates are recalculated every year across each state to
reflect changes in commodity prices, which can vary according to
climate-sensitive crop yields.

How Assets are Supporting Climate Resilient
Infrastructure
•
•

•

•
•

•

Several mechanisms under MGNREGA ensure that assets created are long-lasting and
responsive to wage seekers’ livelihood needs.
The assets are intended to remove constraints to increased agricultural outputs,
particularly water availability.
Different Circulars enable the identification of new assets, which can be added to the
list of legally permissible assets as changing livelihood contexts demand. In 2013, for
example, a circular added a number of new assets to the list, including compost and
bio digesters to enrich soil in drought-prone areas (GOI 2013b).
The government is promoting convergence between MGNREGA and other programs in
order to improve the durability of assets and the skills of the designers and wageseekers.
To bolster the technical capacity of program functionaries, the GOI has introduced the
training for ‘Barefoot Technicians’ — functionaries with a good level of education who
will receive training in civil engineering to monitor the construction of assets (GOI
2015e).
Public assets built under MGNREGA can help reduce climate vulnerability and lead to
more climate resilient outcomes. Most of these public assets — such as community
ponds for irrigation are linked to agriculture, horticulture and other climate-sensitive
sectors. They can therefore help mitigate against climate impacts.

Data and tools required to integrate
climate change with MGNREA
• To some extend MGNREGA is already serving
climate vulnerable people and also creating
climate resilience infrastructures and
community
• Where is the gap?
• To find out the gap we need to understand the
present process of Planning and design of
MGNREGA woks.

Present process of planning an design
of MGNREGA works
• Demand raised by community for both individual and
common activity
• Approved in gram Sabha
• Prepared the labour budget and incorporated in the
annual action plan (AAP)
• Approve the AAP by the BPC and DPC
• Then design and estimate prepared by the technical
staff of the block and generate work code.
• Issue master role, organize PIM and start the work.

Where are the Gaps
• Climate sensitive themes, vulnerability of
people and places are not considered due to
lack of data or no analysis of data.
• As infrastructures are having life for a
particular term as per its objective, size and
materials used, projected climate data are not
currently used due lack of data.

How to fill these gaps (PRIs & community )
• Community have knowledge about their places (village
area) and also their people
• Need to generate awareness on climate change (refer to
session -1), present issues and expected future issues due
to climate change
• Facilities to indentify present and future climate issues and
vulnerabilities
• In short Vulnerability assessment of the village/GP so that
community have ability to selected and raised demand for
the works those can reduce climate vulnerability
• Prepare the labour budget focusing climate vulnerability
issues.

How to fill these gaps (Technical staff)
• Awareness on climate change and future
climate vulnerability (refer to session-1)
• Climate forecasting study for each block/GP as
per available climate data (CCVA done by IISC
Bangaluru)
• Training to the block/GP technical staff on use
of CCVA data (refer to Session 3.2) to design
MGNREGA NRM works.

Other option
• Create an android base application considering the following data
- As per VA and CCVA of a block/GP- suggest climate resilience works
best suited for the block so that the community’s demand can be
cross checked.
- Suggest other ( supporting) works to be integrated to make a core
works climate resilience
- The application would consider climate forecasting data to design
an infrastructures
- The application would considered geo hydrological and
morphological data (CLART)
- In short the application will help in designing the CRWs for
MGNREGA that can be further transferred to SECURE to get the
estimate.

Labour budget
• Preparatory phase:
- Create Climate change awareness of community through IEC
materials, meetings, FGDs etc.
- Hold meetings and facilitate community to indentify climate
vulnerability and issues.
• Preparation phase:
- Facilitate community to Identify core works (used communities
knowledge to indentify best fit works to solve climate vulnerability
issues both for people and infrastructure).
- Facilitate community to indentify supporting activities with respect
to a particular core activity
- Facilitate community to prepare the SOP (grouping a core activity
and its supporting activities)
- Prepare the labour budget as per SOP

Vulnerability Analysis and Ranking of blocks

MGNREGA toolkits

Example of CCVA done by IISC Bangaluru
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Monitoring Climate Change
Benefits of MGNREGA Works
Session-4

Potential Indicators of MGNREGA
related to Climate Resilience
Session 4

Biophysical Indicator
Biophysical Parameters
–
–
–
–
–

–
–
–
–
–

Extent of erosion control
Ground water recharge
Soil moisture retention
Improved availability of water for irrigation (increase in net irrigated
area)
Improved availability of drinking water (Improved availability of water
in surface water bodies )
Improvement in soil fertility and quality (Enhancement is soil organic
carbon)
Improved vegetative growth and crop production
Increase in plantation area
Enhancement in carbon stock
Increase in the service period of structure/work

Socio-Economic Indicators
Socio-Economic Parameters
– Number of women, differently abled, PVTGs, SC
and ST household benefited through NRM works
– Extent of persondays generated for women,
differently abled, PVTGs, SC and ST household
– Increase of production or income for vulnerable
communities
– Number of families with diversified livelihoods
opportunities

Linkages with India’s climate change
commitments and SDGs.
• The UNFCCC Conference of Parties in December 2015
adopted the Paris Agreement, which provides a multilateral
framework for low-carbon transformation of the world
economy.
• At COP 21, India committed to transition to low carbon
economy, with specific targets on climate mitigation and
adaptation.
• India’s Intended Nationally Determined Contributions
(INDCs) in response to COP decision –
• To better adapt to climate change by enhancing investments in
development programmes in sectors vulnerable to climate change,
particularly agriculture, water resources, Himalayan region, coastal
regions, health and disaster management
• To create an additional carbon sink of 2.5 to 3 billion tonnes of CO2
equivalent through additional forest and tree cover by 2030.

MGNREGA and SDGs
• In 2015, the 193 UN member states adopted a set of 17 Goals and 169
targets aimed to achieve sustainability in development practices.
• As signatory to the 2030 Agenda for Sustainable Development, India has
committed to participate in the successful implementation and
international review of progress of SDGs on a regular basis.
• The NITI Aayog entrusts the Ministry of Rural Development as the nodal
agency for implementing SDG 1 (No Poverty), and mentions MGNREGS as
a ‘core of the core’ scheme integral to achieve the goal.
• The MGNREGS is structured to benefit women (SDG 5) and the
disadvantaged sections of the society (SDG 10). Innovations in the use of
MGNREGS funds have also holistically contributed to attributes of SDG 2
(Sustainable Agriculture), SDG 6 and 15 (Conserving Water Systems), and
SDG 13 (Climate Change Adaptation).
Source- Mapping Scope of MGNREGS on SDGS, DA

Source http://www.mgnregs-sdg.in/index.html

Source http://www.mgnregs-sdg.in/index.html

THANKS

Group Work: Participants to Plan
and Design a Climate Resilient
Work based on Data and
Parameters that will be provided.
Session-5

Q-1: Design of a climate resilience
farm pond
Case Study 1
Ghasiram Belongs to Barbil village of Barbil GP, Block Saharpada and district
Keonjhar, Odisha. He has one acre agricultural plot. The plot slope is 1.5%
from North to South and 1% from East to West and more than 3m soil depth.
Ghasiram wants to dig a farm pond in his plot using MGNREGA fund. As an
expert Ghasiram wants your support to fix the location and size of the of the
farm pond in his one acre of land so that he can harvest maximum of surface
runoff water. Ghasiram also wants to know from you that whether he would
be getting sufficient water from the farm pond (lined, no seepage) if he need
600mm water to grow vegetable to an area of 1000 sq.m for the entire crop
season. The soil of the plot is sandy loam up to a depth of 2.5 m and the land
is cultivated. The block rainfall data are –265 mm/day , average mean
seasonal rainfall is 1180mm (historical) and the co-efficient of variation of
rainfall in the block is 22.4 %(Historical). Please also suggest the climate
resilience features in your design so that the farm pond would be resilience
and also would serve benefits to Ghasiram for its entire life span.
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