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Training Agenda

Time Session Title

9:30-10:00 Registration

10:00-10:15 Agenda & Participant Interactions

10:15-11:00 Session 1A Climate Change Overview Basics and India Scenario

11:00-11:30 Sesson IB Climate Change Overview Chhattisgarh

11:30-11:45 Tea /Coffee Break

11:45-12:30 Session 2: Climate Change in Watersheds

12:30-13:00 Discussons

13:00-14:00 Lunch Break

14:00-15:00 Session 3A Case Study Bihar & Madhya Pradesh

15 00-15:15 Tea / Coffee Break

15:15-16:00 Sesson 38 Case Study: Karnataka

16:00-16:45 Session 4A Challenges & Actions Required - Discussions

16:45-17:00 Session 4B Summary and Conclusions
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Session 0: Agenda & Participant Interactions

Objective: The objective is to introduce the participants to the one-day training-of-trainers programme.
Duration: 15 min

Learning Outcome

Participants will get:

*  Afirst overview on what will be covered during this training.

*  To know that certain states have proceeded ahead with climate proofing of watershed management

*  To realize that climate change as a topic has moved from a pure science-based topic to one, which has an

implementation and operational relevance.

Material, Tools, Equipment
*  Computer/Laptop & screen, projector and microphone

Teaching Aids
¢ Power Point Presentation

Session Plan

Time Slot Key Points Method
5 min Session structure, overview and agenda Lecture with Power point presentation.
10 min Participant interactions & expectations Group Discussion

Further Guidance

Training agenda

Time Session Title

9:30-10:00 Registration

10:00-10:15 Agenda & Participant Interactions

10:15-11:00 Session 1A Climate Change Overview Basics and India Scenario
11:00-11:30 Sesson IB Climate Change Overview Chhattisgarh
11:30-11:45 Tea /Coffee Break

11:45-12:30 Session 2: Climate Change in Watersheds

12:30-13:00 Discussons

13:00-14:00 Lunch Break

14:00-15:00 Session 3A Case Study Bihar & Madhya Pradesh

15 00-15:15 Tea / Coffee Break

15:15-16:00 Sesson 38 Case Study: Karnataka

16:00-16:45 Session 4A Challenges & Actions Required - Discussions
16:45-17:00 Session 4B Summary and Conclusions

Additional notes:

*  Session 1 has been divided into A and B. The first session has been the focus of most climate discussions in the
past. While it is important to know, that is not the focus of this training. This aims to build the capability of the
participants to relate with climate change and proofing in the implementation / operational context.

e Session 2 is a new topic in the context of watershed management.

*  Session 3 is also divided into A and B. The first session is from a GEF project where two pilots were done. The
second session draws from the science-based planning for watershed development that is presently being done in
Karnataka. This is state-of-the-art work, which is likely to reach Chhattisgarh through the Neeranchal project.

*  Session 4B is a discussion session on how progress can be made in Chhattisgarh — challenges and actions required.

e Session 4B aims to summarize and provide a way forward for the individual participants to take-away. Also,
collectively, to realize the directions that the state’s Watershed Development Department should take.

Participant interactions

Additional notes:
*  The emphasis should be on discussion and collective learning; not on lecture-driven learning.

*  Participants know about their individual contexts and should be encouraged to ask questions that would arise from
those contexts.

e The trainers should determine which areas of the agenda should be the focus based on the participants profile.
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Session 1A: Climate Change Overview - Basics & India Scenario

Objective: The objective is to provide a very brief introduction to the basic information on climate change, and also
first-level information on the India response to the climate change problem.

Duration: 45 min

Learning Outcome

Participants will be:

* Equipped with basic information in order to respond to basic questions on climate change and

* Equipped with what the Government of India’s stand / response to this global environmental problem.
Material, Tools, Equipment

» Computer/Laptop & screen, projector and microphone

Teaching Aids
* Hand out, Power Point Presentation, Notepad, White board and Marker

Session Plan

Time Slot | Key Points Method

10 min Very basics science — Causes, Contributions Lecture with Power point presentation.
and Consequences

10 min South Asia’s Vulnerability Lecture with Power point presentation

+ Group Discussion

10 min India scenario — Assessment, NAPCC Lecture with Power point presentation.

10 min Paris’ Agreement and India’s Nationally Lecture with Power point presentation.
Determined Commitments (NDCs)

5 min Conclusions Lecture with Power point presentation.

Further guidance
Entire session:
Additional notes:

. The basic information on climate change is an interesting topic but can consume a lot of time for some
participants. For other participants, it can be tedious. It is required to keep it light and easy.
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*  The session does NOT result in the participants becoming experts on the basics of climate change. It is only to be
used as a backdrop for building capability on aspects relevant to watershed management.

Causes, Contributions and Consequences
Additional notes:
*  Focus on the parts relevant to watersheds, i.e. agriculture and water.

*  Bring out the importance of climate variables in watershed planning.

South Asia’s Vulnerability
Additional notes:
*  Focus on the climate-induced events in general.

*  Pick examples of floods in the recent past from India, e.g. in 2018, it would be the Assam Floods where 76 villages
were washed away and Kerala Floods which caused wide-ranging impacts across the state

India scenario — Assessment & NAPCC
Additional notes:

*  In both the Assessment & NAPCC, focus on the water and agriculture. For instance, the NAPCC slides on the
Water Mission and Agriculture Mission should be expanded upon.

Paris’ Agreement and India’s Nationally Determined Commitments (NDCs)

Additional notes:

*  Restrict as far as possible on elaborating on the Paris’ Agreement. The general view is that the Paris’ Agreement fell
short of expectations of the climate-responsible fraternity but a major step for the mainstream. Indicate that the
climate-induced events seem to suggest that the climate-responsible fraternity was correct.

*  Focus on the NDCs relevant to the water and agriculture. Briefly cover the work being done by the Multi-lateral
Development Banks and the bilateral agencies on climate and water.

Conclusions
Additional notes:
*  Appeal for both individual action and collective action, particularly on dealing with resilience.

* Indicate the need is for climate-resilient water resources management, which is a pre-cursor to various use sectors,
e.g. climate-resilient agriculture.
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Session 1B: Overview: Climate Change & Chhattisgarh

Objective: The objective is to provide a very brief introduction to the climate change-related activities in Chhattisgarh.
Duration: 30 min

Learning Outcome

Participants will:

*  Have information on what’s been done in Chhattisgarh — both the Government as well as the multi-lateral and
bilateral agencies.

e Appreciate how the climate change agenda is gradually entering the development agenda in Chhattisgarh.

Material, Tools, Equipment
*  Computer/Laptop & screen, projector and microphone

Teaching Aids
. Hand out, Power Point Presentation, Notepad, White board and Marker

Session Plan

Time Slot | Key Points Method

10 min SAPCC — Why sub-national plans and Lecture with Power point presentation.
Contentsin general and

10 min Water & agriculture contents of the SAPCC Lecture with Power point presentation

5 min Activities being done through schemes, Lecture with Power point presentation.
such as MGNREGA

5 min Participants’ interaction on the SAPCC Group Discussion.

Further guidance

SAPCC

Additional notes:

*  Focus on why and how the SAPCC was prepared.
e Also, focus on what its contents are.

Water & agriculture contents

Additional notes:

*  Bring about the difference between what’s good water and agriculture management, and what is climate-proofing.
*  Use the various points given in the SAPCC to elucidate what that really means in the watershed context.

Activities being done through schemes& discussions

e Indicate how MGNREGA is being used to address the climate resilience

*  Encourage discussion as each of the participants will have his / her own view about MGNREGA, how it is relevant
to building climate resilience and how it can be further strengthened.

Session 2: Climate Change & Watersheds

Objective: The objective is to link climate change with watersheds planning, design and implementation in a generic way.
Duration: 45 minutes

Learning Outcome
Participants will be able to realize:

*  Why climate adaptation is necessary for watershed management.
*  Whatclimate proofing / adaptation means in the context of watershed management.

Material, Tools, Equipment
*  Computer/Laptop & screen, projector and microphone

Teaching Aids
*  Hand out, Power Point Presentation, Notepad, White board and Marker
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Session Plan

Time Slot Key Points Method
Smin 'Waterman' Rajendra Singh views Lecture with Power point presentation and discussions
on climate change
Smin Watersheds & Key Climate Change Lecture with Power point presentation.
implications
5min Watershed Management Aspects Lecture with Power point presentation.
15 min Watershed Management Evolution Lecture with Power point presentation.
& present schemes
15 min Watershed management & Lecture with Power point presentation.
Climate Change: Key Points

Further guidance

'Waterman' Rajendra Singh views on climate change
Additional notes:

*  Asmostwould have heard about him, have a discussion on why he holds these views.
e Appeal to the basic absence of commitment or respect for water.

Watersheds& Key Climate Change implications
Additional notes:

*  Bringoutthe three distinct routes: Variability / Uncertainty, Temperature and Extreme Events
*  Indicate that this is a constantly evolving area where more research studies are being done.

Watershed Management Aspects

Additional notes:

e Coverthedifferent Watershed management aspects to consider.

*  Indicate how climate change has implications to the basic aims, detailed aims and objectives of watershed
management. See it from different perspectives.

Watershed Management Evolution& present schemes

Additional notes:

*  Presentapossible way of presenting the evolution of watershed management in India.

*  Indicate that “climate proofing” or building resilience may be the next big stage in its evolution. Make a strong case.
State that the case studies being shared will provide some insights on how this will be done.

Watershed management & Climate Change: Key Points
Additional notes:

*  Makeastrong case on why itis inevitable.
*  Gothrough the long list on what needs to be done in a generic way.
*  Remember that the subsequent sessions on case studies will give enough examples; therefore, be generic here.

Session 3A: Case Studies: Bihar / Madhva Pradesh

Objective: The objective is to share information on how the climate change agenda was implemented in watersheds
management in Bihar/ Madhya Pradesh as pilots.
Duration: 1 hour

Learning Outcome

Participants will be able to:

* Understand what Bihar/Madhya Pradesh have done as pilots under the GEF project.
*  Appreciate what are the ground realities in implementing these pilots.

Material, Tools, Equipment
»  Computer/Laptop & screen, projector and microphone

Teaching Aids
* Hand out, Power Point Presentation, Notepad, White board and Marker
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Session Plan
Time Slot Key Points Method
5min Farmer in Chhattisgarh: How does Discussion
climate change affect?
15 min SLACC: Background and Framework Lecture with Power point presentation and film
15 min Participatory Climate Adaptation Planning | Lecture with Power point presentation.
10 min Key takeaways from SLACC experience Lecture with Power point presentation and discussion
for Chhattisgarh
Further guidance

Farmer in Chhattisgarh: How does climate change affect?:

Additional notes:

* Indicate thatadapting to climate change is increasingly becoming a must-do for farmers to sustain their livelihoods.
*  Citeexamples where unexpected changes in rainfall have caused enormous damage.

SLACC: Background and Framework:

Additional notes:
*  Explain the pilot project being done under SLACC as a first of its kind attempt to make operational climate change
considerations.

* Indicate the need for focus on weather much more than earlier. Using the historical information about “monsoon”
season to take decisions on crop planning is getting more dependent on weather.
*  Query about what weather-based advisories exist in the state and how it is to evolve.

»  Draw the importance of connecting crop / livelihood planning, markets, financial aspects and the need for integrated
considerations. Emphasize the significantly enhanced role of weather in the crop planning.

Key takeaways:

Additional notes:

»  Against each of the key takeaways, conduct a discussion on what this implies in the context of Chhattisgarh. (Initiate
this discussion and lead it to the Session 4 which will be more in-depth)

60
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Session 3B: Case Studies: Karnataka

Objective: The objective is to share information on how science-based approach to watershed management in Karnataka is
an effective way to adapt to climate change.
Duration: 45 minutes

Learning Outcome

Participants will:

*  Beabletoappreciate how modern science can assist in watershed management planning, design and implementation.
*  Know ofthe various tools that exist and how they can be gainfully used to strengthen watershed management.

Material, Tools, Equipment
»  Computer/Laptop & screen, projector and microphone

Teaching Aids
*  Hand out, Power Point Presentation, Notepad, White board and Marker

Session Plan
Time Slot Key Points Method
5min Introduction to a science-based approach Lecture with Power point presentation.
10 min Land Resource Inventory (LRI) - What & How? Lecture with Power point presentation.
10 min Hydrology in watersheds Lecture with Power point presentation.
10 min Synthesis of LRI and Hydrology Lecture with Power point presentation.
Geo-portal and inventory
10 min Key takeaways for a science-based Lecture with Power point presentation.
approach in Chhattisgarh
Further guidance

Introduction to a science-based approach
Additional notes:

*  Ask whether science is being used in watershed planning today? Lead the discussion to how watershed interventions
are decided based on one-size fits all thumb rules without location-specific considerations

Land Resource Inventory (LRI) —What & How?

Additional notes:

*  Emphasize on the importance of such local land resource information for decision-making on watershed interventions
* Indicate how available technology makes it possible.

Hydrology in watersheds
Additional notes:
»  Bringabout the difference between current practices and what would be recommended as science-based practices.

Synthesis of LRI and Hydrology — Geo-portal and inventory

Additional notes:

*  Note that the synthesis is critical for effective decision-making ata local level.

* Indicate the role of the field officers is ground-truthing based on science-based information. Emphasize the need for
that change from current practices.

Key takeaways
Additional notes:

*  Against each of the key takeaways, have a discussion on what this implies in the context of Chhattisgarh. (Initiate this
discussion and lead it to the next session which will be more in-depth)

Session 4A: Challenges and Actions Required- Discussions

Objective: The objective is to bring about the key challenges and what enabling measures are required to overcome them.
Duration: 45 min

Learning Outcome

Participants will be able to:

*  Obtain a first-level understanding of the challenges at different levels, e.g. state, district, village levels and individual
levels.

* Identify the enabling measures required collectively and individually to bring about this change towards adopting
climate proofing.

Material, Tools, Equipment
*  Microphone

Teaching Aids
*  Notepad, White board and Marker

L8 0 4

Session Plan
Time Slot Key Points Method
20 min List the challenges at different levels Discussions
20 min List the enabling measures against each of the challenges Discussions
5min Summary of actions required Discussions
Further guidance

Challenges
Additional notes:

*  Draw from the collective knowledge and experience of the participants.

Enabling measures
Additional notes:
*  Draw from what has been covered in the session on Watershed & Climate Change, and the case studies

Summary of actions required

Additional notes:

* Link what emerges from this discussion with the SAPCC — what it describes as a status and what actions have been
included in the water & agriculture sectors.

60

Session 4B: Summary & Conclusions

Objective: The objective is to synthesize the day’s session in terms of key takeaways for the participants and then to
conclude the session.

Duration: 15 min

Learning Outcome
Participants will have key takeaways from the day’s training to reflect and incorporate in their respective functions/jobs.

TRAINING MANUAL
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Material, Tools, Equipment
*  Microphone

Teaching Aids
*  Notepad, White board and Marker

Session Plan
Time Slot Key Points Method
5min Session Coverage — Key Points Lecture Presentation
5 min Discussions — Key Points Lecture Presentation
5Smin Conclusions —Key Points Lecture Presentation
Further guidance

Session coverage
Additional notes:

e Adhere to the session structure and emphasize the key points covered in each session

Discussions

Additional notes:

* Include the key points that emerged during the discussions, particularly the one on challenges and action required.
*  Bringabout how climate-proofing watershed management is different from integrated watershed management

Conclusions

Additional notes:

*  Provideahigh-level conclusion of what’s the direction that Chhattisgarh should take.
*  Circulate a training feedback form and obtain verbal feedback.

Detailed Presentations

Climate Proofing
Watershed Management
in Chhattisgarh

One-day Training-of-Trainers Programme
Revised Draft, Sep 11, 2018

Session 0: Agenda &
Participant Interactions

Session Structure

Lo Overvies of Climate Change

() Basles.

(b Climne Change & Tudia

(e} Climare Change & Chhartisgarh
2. Climate Chaige and Walersheds
3. Cane Studias

o, Surmary anmd Conelusions

Training Agenda

W10 amienation
fer g ds  Ayenla &

60

Participant Interactions

= Participant Introductions

« Participant Expectations

Session 1A: Basics &
India Scenario

Ansual Temperasusz Amemaly | L

Natural Human Enhanced
Greenhouse Effect Greenhouse Effect
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Session 1B: Climate
Change — India Scenario

Climate change impacts in India
- what the |PCC4th Assessment Report has found:

* Fraguency of hol days and multiple-day heat waves have
increased inpast century, Increase in deaths due to heat
stress in recent years [10.2.3]

The entire Himalayar Hindu Kush ice mass has decreased in
the |ast two decades and the ratio of melt accelerates. Hence,
water supaly In 2rezz fed by HEH glacier melt, on which
hundreds of milliens of peaple in Ching and India depand, will
be negatively affected [3.4]

Serious and recurrent floods in Northeast states of India
during 2002, 2003 and 2004; A record 944 mm of minfall in
Mumbai on 26-27 July 2005 led to loss of gver 1000 lves with
loss of mere than US5250 millions; Flocds in Surst, Barmer
and in Srinagar during summer monsaon season of 2006
[Table 10.3]

Contributors

Mexico 16T

Indonesia
|
|

Iran___
[Seurte: Workd Resaurees stiste]

Heat Waves

Sea Level Rise

Acidic Ocean

Forest Fires

Consequences

Heavy rains
Habitat

Melting glaciers

Drought

Climate change impacts in India
- what the IPCC 4th Assessment Report has found:

Sea:leval rise lnads terintrusion of saling water inte the Fresh gromncwate - in
| anguifiers and thus adversely affects grountdwater resources, For two

slancs at the cona of india, the thickness of

lens was computed to decrzase fram 25 m to 20 mand from 35 m to 2

repectvely, for 2 sea level nse of only 0.1 m[3.4].

Ganges-Brahmaniite elt (8l Pa ih|: More than 1 million peogle will
b directly affected by 2050 from risk through coastal ercsion and land loss.

primarily as a result of the cecreased sediment dlivery oy the nvers, bt zlso

through the accantuated retzs of sea-lzvel rise [Box 5,3, 71009, 10 6],

waarme r climaie, precipitenion decline and dioughis in most defia regions of
Irdia hzve resulted in diying up of wetlands and severe degradation ol
ecosysiems [10.2.4.4].

The grass per capita water availability in india will decline trom ~ 1820 m3 A
In 2001 10 as bow 3£ ~1140m3/yr in 2050 [10.4.2.3].

Climate changa impacts in India —
what the INCCA Report has found:

* Warmer seasons b S z
— Aug lemo rse: 0 deg C .
predicked 3
= 1.0-4.0 deg € at =xtreme
TNEES
=« Increased annual
precipitation
< luweer lreguency of rainy
drys; In rre s Intensity
= Cyclonic disturbances
= lowicr freguency: increascd 1
inraraEiTy aramran

~ Increased risk of sorm
aurges
- Sea-level rise
— L3mmgyesn un awsage

South Asia is highly vulnerable to climate

change
‘(";.-u; Climate Changs Velmarability imtes 2017
L
L ! a

o B '

8 » 4

2 \LIEN

4 g

South Asia: One of world’s poorest
regions

Reglonal $1.50 3 day poverty Fates in 2013

Climate change impacts in India - what the
INCCA Report has found:

= Agriculture
— Up 10 508 radiction in makaypids
~ £.35% reducticn |0 rien yields (with soma exception:|
- RG conut ylelds fwlitn some exceptions]; reduced acele producion
= Hagative impacts on lvesodoin sl regons
+ Fresh water supply
~ High varakiliny preciesd inweter alds (Fram G0 ineresse to 40505
redurtical
= W% incraasec sk of flonek: incres wed nzks of drougiTe
+ Forests and natural ecosystems
ased net prlmary productivity
barders; spreizs mis; megatiee impact oo lve iboods and

oy
+ Human health
— Higher mosbidity snd romeling Do feal s e and vecioweter Lo e
dresses
= Expa nded transm ssion window for malass

CONVENTIONS AND KEY TIMELINES ON CLIMATE CHANGE
GLORDAL AWAKEMNING

azchn et

L8 TR EW DR COMVEMTI DM 0P £ AT VAR (LRFECT

Climate Solutions

« Global [ cconomy wide
+ Low or no carbon economy

+ Climate resilient economy
- Community level

+ Collective, participatory actions integrating best
available technologies with practices

Individual level

+ Changing work and personal lifestyles

Climate Change Assessment

+ IPCC (2007) - threat of climate change is unequvocal”

+ Fffects of rising temperatures an Asia:
= dedining crop yields: reducs d frash warer s : rising sealevals: increased
Lloncs. dronghis e excreme weather svents; biodicersive loss; higher fsk of
158 2525

* India-specific assessments:
— BATCORM {2004} el sount ry-wnde v lnesbilitg assessment; post- 20000
SCENANI0S

INCEA (2018 Fire gramed Sod psiessmient 2000 Hme-harzon
+ Westarn Ghats, Almalivan Region, Cozstal Indiz, North-East
+ gricullure, Walen, Forests, Hurmen Hualll

Paris Agreement:
India NDCs

L. T pur forward and forther propagarte a healthy ond sestainable
wiay ©f living based on traditions and valuss of conservatzon ani
maders ton,

2. Ter adupt w ellimate Mrivodly and 2 Clesner path than che e
followed Titherio By others ac corresponding level of ecomamic
development.

3. Tovreduee the emissions intensity of {5 GDP by 53 60 55 percent
by 2030 Fromm 2005 level.

4. Ta achieve abonr 40 percent cuomulstive elecmric power installed
capacity from nonsfossil fuel based snergy resources by D030 with the
help of transfer of technology and low cost interational finance
including from Green Climaee Fund ((GCF).

Paris Agreement:
India NDCs

3, Tocreate an additional carbon sink of 2.5 to 3 billion tons of C0O2
equivalent through additional forest and rree covar by 20340,

6. To better adapt to climate change by enhancing investments in
development programs in sectors vulnerable to climate change,
particularly agriculture, water resources, Himalavan region, coastal
regions, health and disaster management,

T, To rnhilize domestic and new & additional funds from develaped
countries to implement the shove mitigation and adaptadan acrions
in view of the resource required and the resource gap,

. To build capacities, create domestic framewark and infernaconal
architecture for guick difTusion ol culling edge climale (cchnology in
India and for joine collaborative R& D for such furure technologies,

TRAINING MANUAL
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Paris Deal - Features

* Overall temperature goal
JOverall emissions goal

* Pledges reviewed

% Transparency

* Financing for developing
countries

* Loss and damage

Expectations

Estimated global greenhouse gas emissons

1 v

= Currend mky
2 e EEETEET

National Water Mission

+ Losuring integrated waler resoorcs INanagenent

- Inereasing water use efficiency by 20% through regulatory mechanisms
with differential entirtilemins and pricing

+ Ensuring that water needs of urban areas are met through recyeling of

wasler waler

+ Adoption of new and appropriate technologies such as power
vem perature desslination weehnologies chat allew for the use of Geean
witer

+ Inentive structures will be designed o promote water-noutral or watcr—
cowtive techmolopies, recharging undengromnd water conwrces and
adoprion of large scalz irrigacion programmes which rely an sprinkersl.
drip ircigation and ridge and Turrow irrigation

National Agriculture Mission

+ Strategies for make Indian agriculture more resilient o
climate change

[dentily and develop new varielies of crops and especially
thermal resistant crops and alternative cropping patterns

- Convergence and integration of rraditional knowledge
and practice systems, information technology, geospatial
technologies and biotechnology

New credit and insurance mechanisms will be devised to
facilitated adoption of desired practices.

Vulnerability in India ...

Landslicles
in
Arunachal Pradesh
July 2018

Vulnerabilities in India

Magpur Floods, July 2018
: - s

National Green India
Mission

Improving quality of the forest
- Improving the ecosystam services of the forests

Invelvement of the Gram Sabha in implementalion
(strengthening of local institutions)

- Greneration af livelihood for loczl communities
- Provision of fuel wood and fodder for lecal communities

- Strengthening of regulatory framewnork for conservation

Multilaterals & Bilateral Initiatives
on Climate Change

-+ Climate Change Innovation Program: A bilateral
partnership programme berween DTID-UK and MOEFCC
- Action on Climate Today (ACT: Assam, Bihar,
Chhattisgarh and Cdisha

- DFI-UK in collaboration with Ministry of Rural
Drevelopment has lavnched Infrastructure for Climate-
resilient Groweh through Mahatma Gandhi NRECGA:
Iihar (35 blocks), Odisha (35 blocks) and Chhattiszarh (340
hlocks)

« Development Projects of the World Bank and ADB have
integrated climate change, e.g. Maharashtra Project on
Climate Resilient Agriculture

Countries are taking action...

- Bangladesh: Climare Chunge Strategy und Action Plan
« Bhotan: National Adaptation Plan
- Pedfa: Madional Action Flan on Climate Change, Stite Action Plans

= Mafdives Strategic National Action Plan for Disasier Risk Reduction
and Clinate Chunge Adiapration

- Nepal Mational Framework on Local Adaptatdon Plans for Action
« Pakistan Mational Climate Change Policy

- MNational Adapration Plan for Climate Change Linpacts in 5o fanka

National Action Plan on
Climate Change (NAPCC)

Released on 30ch June

India is the first country to release such a plan

India’s proposed efforts to combat climate
change

Create a prosperous, non-wasteful self-
sustaining economy

Multilaterals & Bilateral Initiatives
on Climate Change

+ Community-based climate adaptation plans:
Selected villages of Bihar and Madhya Pradesh
(under the GEF Sustainable Livelihoods and
Adaptation to Climate Change Project)

Dissemination & Adoption of climate change
adaptation and mitigation measures - State-
level, District-Level and Sub-watershed level
(Karnatalka's Sujala Project)

C-SAPCC Features

+ (rhjective: To draw specific guidance, in rerms of understanding
of impacts of climate change as well as vuloerabilicy of these
sectors o climate change in Chhattisgarh,

- Seope: Implications of climate change on kev sectors in
Chhattisgorh i.c. agriculture and allied sectors, foreses &
biodiversity, waler resources, urban development, Transport,
energy, indostrics, mining and human health.

Methodology: Large consulrative process involving the NP,
various state level departments, National and Seate level
inatitutions, sectoral experts, NGOs, C80s und loeal
Communities.

NAPCC

National Missions

Strategic Crreen " Sustainable  Enhancsd
Solar Gl 3 Watsr i EnerEy
Koowledge  Lodia Habitat Energy
) ! Efficiency
Sustainable | H Himalayan
Agrienlturs : Ecosystem
i | Mlafcies of
Nowd Agcmewre Socaed Favivanear,  Wass  Sonced Eirhsa Bouer
itemcwehis Tohmfegy Fvewd  Reogrces Technofopr  Derstupment
acrar .

Change

C-SAPCC Sectors Covered

Agriculture and

Alligd Sectors « Transport,
« Forests and » Energy,
Biodiversity
» Industries and
« Water Resources Mining
+ Urban « Human Health
Development,

C-SAPCC Sectors - Aspects
Covered

- Owerview, characteristics - Strategies

« Key issues;

and status;
« Institutional linkages
and stakeholders

Existing ! ongoing . Linkages with the

injtiarives; NAPCC.
Priarities; .
« Sectoral Action Plan
+ Perceived climate and Budgets under the
Impacts; CSAPCC
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Agriculture: CSAPCC
initiatives

zone bevels and ad opt arly
i e casbing,

Uievzlap action ph

Biga an foed, narrrennl, ind r
weoliol sventlty Lproveaent & solsesle.

¥ el e - Upgrade and strengs
adiversity iy

s crop depredadion, man. - Improve dusrsiep salension servhoes
iy conilivis
*ablitse finanswal in swwmenes and
Reewi babine evtension services and strengzrien marker iniges
nildross st mike spport iene
+ Tncrease oggg pr
< Addidns focder dellvis pradeln Tor

ity and arlinal
i

Water Resources: CSAPCC
initiatives

- Develop State Water Policy as the highest priority

Carry oud vulnerabiiity and risk amaiyses (o both
resources and infrasaructarc);

Build bydroiogical and fydro-mer evidence base

Foster IWRM, fmprove governance and coordination
amang the moigiple warer reiared organisations

- Strengchen water conservation, protection, & storage

Burild capacities

WIS Management Aspects:
Agriculture

Rainfed agriculture - about 60 percent of the net
cultivated area in the country - is expected to be
sigmificantly impacted by climate change for two
TEASONS:

* Practised on fragile, degraded and sloping
lands which are prone to erosion.

* People dependent on it are less endowed in

terms of financial, physical, human and soclal
capital

W/S Management Aspects: Climate
Change & Other Livelihoods

- Climare chunge cun impacr the welfare of rural

houscholds through a variety of channels through its
negative effect on:

* Health
* Labour productivity
“ Financial capacity

* Extreme evenis-induced impaces on natoral gnd
infrastructure assets

Climate Change Initiatives in
CHH
+ Mahanadi & Water Resource Assessment
Modelling using WEAP with climate scenarios
Institutional Analysis also done
+ Future demand-supply shortages in particular
stretches, allocation planning to different sectors,

water efficiency improvements, decentralised
storage and groundwater recharge.

Climate Change Initiatives in
CHH

- Linking MGNREGA and Climate R esilience

- Designing stuctures that are resibient to climate impacts J/ Climate
provfing MONREGA asety

+ Criteria for selection: List of most backward blocks, Bequency of
arpughty, vulnerability of agriculture to Climate Change (using the
Al o elimite vulnerability at distrier hevel based on
sensitivity indicarors, cxposare indiearnrs and adaprive capaeity

- Project coverage: Bihar (8 districts ), Odisha (5 disbricts) and
Chhattiszurh (¥ districts, 33 blocks)

Fogus on harvesting water, bringng waste land under cultivation,
benefithing the marzinalised § valacrable and scquestering carbon

W/S Management Aspects

rrarie O

airge Implications

WIS Management Aspects

Derailed aims Climate Change Implications

Session 2: Climate
Change & Watersheds

'"Waterman' Rajendra Singh
on climate change ...

O Even 0 1 radns well In some areas, the warer Besver proves rohe
enough to meet needs, Why is this?

A Due tir climate change. the pattern of rainfzll has changed.
Felonw we dom®t have ansform rains, we v have erralie vons thal
arc untimely most of the time. And the saddest pirt is - che lase
ma in the queve has not been able to understand this change and
malce altermad aiy! s, Thoe b0 excessive use of chemizal
Tertilizers. the character of the soil has changed. Lis porosity has
heen aleered and i ds mo more ablic 1o hold warer. The absomption
ton cipacity has soffered, It flows wich the rinwarer,

e THERTEHTEN S

WIS Management Aspects

Objectd Climate Change Implicatfons

WIS Management Evolution

i o 0 1985 ERERE S -
Razguldng  Topiay  Iemned et ity
ol R p— prosy
G oVl dien i
ANy n )
Haliuic Comierm 3
Segresaned uppou-kh
orgeonch
Thing
sordoeds

"Waterman' Rajendra Singh
on hope ...

€ Sa s there no hope?

A: Honestly, 1 have losc all hope. 1 am tired of saying
things on this issue. I don't even know why 1 am
talking to you. Y ou will write about this, but do you
think people will follow the message thar you convey
from your article? Mobody is reading the people who
are writing, and unfortunately those who are reading,
they are not doing anvthing.

WIS & Key Climate Change
implications
Varfability and uncertainty in precipitation (The
Indian economy is substantially dependent on
its monscon rainfall.)
+ Temperature increases causing heat stress

Extreme events, e.g. floods and droughts

WIS Management

Programmes
Past Present (Late 2014)

praced Wakersned
Management Programme

* Dronghs Prone

* Liesert Lhevelopment
Programme

= Wastcland

- Matienal Waershed

I revelopment Project for BRainfed

INWIENPR A}

+ Watershed Development Project
in Shifting Culdvativa

Prudhan MMunri Krivhi Sinchaye
Yojana {PMESY)

Corvergence of mree cenmrally
SEREMIES CVENINE warer,
re il wagershed

i Agriculture is the
d nanonal nadal ageney for

terated Watershed Managesment
Fragramn (IW P} b0 hecome the
WARRTSNEA AEVEIAIMENT CATARATERT
ol the rew PMESY scheme

WIS & Climate Change:
Summary of Key Points - Why?

WIS management has to become climate
resilient:

- Climate change Is a reality and not within the
control of any watershed; requires collective
effort of mankind as a whole

« Climate proofing or adaptation is doable;
under the control of the watershed. affects
plans and implementation cffores to maximise
outputs
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17



TRAINING MANUAL

18

WIS & Climate Change: Summary
of Key Points - What?
- Redoubling efforts towards water conservation:
+ Improving water efficiency in farming further, Le. more
crap per drop, Choosing climare-resilient seeds and

planting methods.

+ Water budgeting - using tools or principles - at the W/s
held

- Tmcreased attention o hydrology, percolation and
actual run=-off

+ TImsitu and Exsitu warer conservation

WS & Climate Change: Summary
of Key Points - What?

+ Redoubling efforts towards soil conservation:

Soil testing to foeus beyond nutrient
composition o organic content, i.e. water
retention.

Increased attention ta the soil run-off

Land management | resource inventory at a
watershed & village level.

Crop diversification to retain soil conditions,

Session 3A: Bihar /
Madhya Pradesh

GEF Initiative in Bihar / MP

GEr-funded Sustainable Livelihoods and Adaptabon to

Climate Change (SLACLC) Project comprises working with

coanrmunities across different dimensions of clina e

adaptation:

+ Production system: participatory selection of chimate-
resilient varieties/hreeds;

- Leological system: Soil moisiure conservation with a
focus on organic carbon,

Enowledge system: Local weather-based agro-advisories

- Financial system: Insurance (o cover climare/ weather-
induced cvents

WIS & Climate Change: Summary
of Key Points - What?
- Enhancing decislon-making at che farmer level:
. Establishing automatic weather stations and rain gaure
3:&0;15 Lo ensble decision-makinge onactual (not estimated )

+ Two-way interactions on wearher & rain data with TMDr re
enable crop advisory services at individual village level

+ Providing crop advizory services through new technology such
as siart phones awd SMS J test messages.

« Rerhinking the halance regarding dependence of farm and
nan-farm Hvelihoods.

WIS & Climate Change: Summary
of Key Points - What?

« Access to insurance against climare rislks:
» Better risk planning for the farmers

+ Building capacity within the watershed on
insurance aspects.

Can you
show us o
way o
earn 100
rupees per

doy saab?

Rainfall of
BEOmmy/yenn

Why watersheds?

Toimprove hes of peopdz liv,

mararsheds through improving lveliboods

WIS & Climate Change: Summary
of Key Points - What?

- Building community capacity in all villages within
the watersheds:

- Creating awareness on the variability and
uncertainty of precipitation,

- Building capacity to deal with extreme climate-
induced events.

+ Enabling community and technology / practices
to be fully integrated

WiS & Climate Change: Summary
of Key Points - What?

- ERe-establishing the soil-water ecosyvstems at the
watershed level

Appréciating the history and evolution of the
watershed.

Focusing on interventions to restore the ecosystems
in the short- and medivm-term,

« Discouraging an immediate- term focus solely an
productivicy enhancement that are detrimental
towards sustaining rhe ecosystems.

If you are a farmer, how does climate
change affect you?

Lack of adaptive capacities and climate-risk information
perpetuate a2 low [evel economic equilibrium ..

Lo rink-

Iietien = Paor
M L]
| Fnming

Raactive

[ wlapiatins

stk of il

sz ol callle tosef B inriteinmg
Jescine =
barrewng

ey

The wery nature of this crisis necessitates add{ﬁg an explidl climate lens

e livalihoods planning and implementatioh

Session 3: Case

How has climate changed in your area
in the last 5 years?

Murnber of rainy deys, number of run off
evenls, sarly onset, ale onset, dryfwet periods
and theirimpacts on crops?

Sustainable Livelihood &Adaptation
to Climate Change (SLACC)

To improve the adaptive capacity of the
rural poor engaged in farm based
fivelihoods fo cope with climate
varfability & change

Fu..ru:n\.alm’:mr.ed In 2 blecks each inGayaand Madhubantin Bhar ard 2 blecis each

in shanpurand Wandla in W in @ el of 200 vilbges covsring = 10,000 fanmers that
nhers of $HGs Lnder MELM DAY}
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SLACC Framework for Enhancing Adaptive Capacity
Production System Ecological System

Portfulic approach b el hoods SISNT e aemam
Drersification of lvalihoods [God seil ond 1 ierigation
Bniersification of eeapping enhass resllen e condernbly]

Adljusting sowing dates
‘!l‘ﬂltﬂ'ﬂ_’l!‘ e _hw*.elwld Tevel

plan

ELATE P + Camegencs wilh
FEL KSR i I R

Knowledge System

Communitizing Science Financial System
Particinatory plsnning; ol weathar i, 1 e kg
birted g ro-adwitories: partielz 2tory arl iniene tyche, weather sk in surance
climate maoritoring by fa rmers; climate

CsmziECR s

SLACC Filrn

Some key interventions of SLACC

= Communitlizing soil knowledge
* Mechanization to combat climate impacts
+ Weather based agro-advisaries

* Importance of cash income in rural
househalds

WBAAS in Action

v Forecast has max takers amang community, WAPs finds Alerts
useful tool te give curative measures and PoP acts as practice
natification.

Schaduling of DSRir villages is based on short tarm weather
forecast,

fow ix vy 1 S WP
=l 7 2T 2q) IR 0
wierrmnfy a7 ol

AN EUND

L e i
W g e o
ATy afr 3y af
g e

THT &,

Seasonality of Income, Cash Cycle & Risk profile

+ Current income cycle is seasonal and
dependent on kharif resuits

* Cash generalion is very low and again seasonz!

* Risk profile of livelihcod is heavily loaded
tewards spasanal cropping (shorm cyele risks),
with crops facing similar weather risks [mainhy
waterand temperature)

* Tree crops ifruit, timber, fodder and manuring)
is a much needed addition to portfolio

+ Livestock has been rated most resilient by most
villages in SLACC

Communitizing Soil Knowledge

It CIE% b At leaast 1%
Judieieus use ol fernilien

4p1000

Zero tillage

+ CHmate Vsl Heal SIess, Wesfern wind [ pacinia) fhar affects th milking arage,
mnsasvamal rain and bailstorm.

Adaptivion measare- Jero tillags — Advangs sow ing dale 10 scaps " pachua”

s (Censervadion technigoe te retain sl mols e, madntain coganic carbon
vomtent wnd s ving of 15 days sowing dme, optimom wse of inpot
(semiliveriilizzr)

Begin s seasan with
ar eashant ha o
te by mputz

g ar
rash or has

1 harraw tn
suruNE et

pudee, farmer: |
migrales b wﬂ““" W
ram eaeh Shaapel

Hormies during b o
et hionseho i sxpenses

How is all this planned?

Participatory Climate Change Adaptation Plan

Village resource mapping

Transect

Seasonal livelihoed calendar

Weather/climartea risks

Livelihood ranking besed an perceived importance
Livelinood ranking besed an income

Livelihood ranking based on weather/climate risk

Combined table based on & &7 and finding solutions
through community and experts

BN mwmb WM

Evidence based crop planning and analysis

= P G B e
=
|
e st
e el - Laceima B
il | s i1 e TR am [ e
e T ] az 221 e Amam far |
[ = & s i ET] & P ETS |
i [ i 5 TS |
| | [T T T Joeeh]
e v & g

W dronving court)

ST ek rbering year]
e

Weather Based Agro-advisories

Why WEBAAs

v Climate/weather and market are twa large risks

for farmers. Neither are under their control.

Climate is a primary risk since it not only impacts

production, but can also determine markets

* Farming is not anly gamble with monsoaon. Even
rabi and zaid have their own problems.

* Weather also influences pest and disease attacks

_‘ﬂﬂim— { T WGTE TENE O JUTeT Bi)

PARTICIPATORY CLIMATE
CHANGE ADAPTATION PLAN

(PCCAP-TOOL BOOK)

nat tn Blimate Change (ILACCH

> Ay, I T TTHOT TS e THe=
' (M.P. DAY - SRLM )

Crapzim & pic

Trarn Lhe Pelid
g bed by
rermnts agr - P
# ot
2 Wdagibar & ik
ereugding, 4.t !
L 3o 581 B8 S l

e

Cropln — Tech Partner for WBAAS

Calre LA b s
FIceit VAMOBTAE “am B call (s e == Foe i
Ell WS - Subect Matter Spe celist
g #

Fiod

4

B Eal et Tt adaa = sl
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st wh g e Pt T Chnsete Change Adaplation Plan Matrix

| o gt
WIATETH | ot wrtew e o
FETE | T A s Wi Fi) i = gy s i i el

1. Wl Construction, 2. 5olar based mcra irigaton systems-
Sprirkier, raingan & drp 3 short duration seed varkecy for
kharf season, 4 seasoral westher forecast before start of the
season 5 Weeky forecast of the weather data.

1. Wll Comstruction, 2. Salar based mcro arigabon systenns-
Sprirker, raingan & drp 3 shoet duration seed variesy for
Hhiat f seasee 4. Incsease in biemass content of scil

T Pacdty Trairing on pest surueilancs and Organ i« pesticies prepamticn

slar powered sprayer for spray

1 Diease tolerant seed varlety, 2. weekly weather foracast
Comtour burds with cartiets, &

Surds that How nte the

strezm, stabilizetion of bunds by grass plantation, Aporoprate

— | and & minoe drainags bne treatmants mo cansene soll and waner
followsng ridge <naalny princole

Key Takeaways

Farmers are fighting & kattlz with climate varizbility more than change.
Therefors, eddress the immed ate nesds first,

Accuratze and timely weather infonmation is a key weapon to fight this
battle

Derzification of valihoods 15 very impartant 1o reduce risk, but seasonal
cropping deminstes, And for very many reasons..

Soil and water are the bedrock o which this batbie has to be fought.
Fawever, they cannaet be seen in isolation from livelihond choices

Cash e an important rmquirermaent to boild and enhance resilience and it
often neglected inour guest for figher productivity

Krawledpe of practitisners and commuanity on esastlhy how weather is
hehaving and how it s impacting Tveliboods s very low, since no ane
enpagos with wea data. But eve ryone talks of climate change.

A course on weather, its parameters, its analysis is 2 must for any
develapmant praetitionar

Sujala - Science based Approach to Watersheds

T, Hysrolagy &3 /‘;ﬁiu.u:u'%
Meleaialozy e thudy

- - = "A"‘-n.“
Surfsce Se&Gail | [ Candise® Baindall & el 20d vzt Sacine
sampiing || chersberisal Wanagement craund unerwation aconeenic

e =1 Ll | L Practice  weter slruchures L w5 |
\ - o

I ——
Fenimy MagEmg T ¢ipe bility ks
orap sultahilicy auailabiliby
*
. Texbnulagy
Fe lilizer spplication Craps wlection Irrgation metiod atsabilie

Natural resource management, Sail fertility and productivity
, empowerment of farmers/stakeholdars

Unigueness of Sujala approach
to watersheds

=Karnataka :leading state

in watershed development

=Baseline database [LRI) used so far
wiere coarse scale & not site-specific,
resulting in anomalies in what
actually is needed B what actually
implemented: leading to

sub-optimal success of projects.

=5ite specific LRI database+Hydrology
| +weathers socio-economics+:

“ ~ essential for integrated
atershed planning, monitoring
&evaluation

Framework for a Resilient household - SLACC

Diversified livelihaod portfalio (cropping, trees, lestock. )
Drersifizd cropping (food, cash crops|

Corrinpenay plons far eroaps

Soil with a1 least 1% OC znd a resource base to maintzin it
Sufficient water storage o ensure s kharit filue®

Arcess 1 tnely ano accurate (31 least shot term) waather forecast
Areeas 1o echnical suppert even in times of crisis

Arrass o finzncizl suppant even during times of crisis

Accese 10 inputs and machinery during times of crisas

Abiliy to actively engage at lezst 2t the community level with
weather information e Ineelibnod performance and plan far
the nest season taking into aceount weather fmracase

Session 3B:
Karnataka

What is the use of plot level LRI?

Spatial databaseithematic maps} serves like a dizgnosis
repaort indicating the potentials & canstraints of each parcel
of land essential for site specific planning of
interventions/treatments

All the land based developmant projects in the state need
site specific databasa for bettar planning

+ Database remains relevant for minimum of next25-30 years
{with periodical updating)

Large number of user friendly applications ean be devaloped
using the database (useful for farmers, line departments,
Researchers, NGOs etc)

SAUS|[5),KERSAC, KSMMDC |ISC 4444 +44are partners.
Capacity, infrastructure & participation of state
institutions in developmental projects being enhanced

LRI is the soil health Diagnostic report

Siez-spaeific Land Resource Inventory for
% Soil & water conservation planning
%= Enhancing productivity of existing crops/livestock
<+ Crop diversification: perennial horticulture crops/live stock
% Forestry: Greening marginal lands with multi-purpose
species
% Reclaiming physically/chemically degraded lands/soils
<

!

Providing inputs for planning viable & sustainable land use
options suitable for each land parcel.

%+ Securing ketter livelihood for dependents of the land

Sujala - Science based Approach
to Smart Watersheds

Soil & Water — Most important resources to fight
climate change

+ Spil characteristics determine its ability to store
water, supply nutrients and thus, suppart crops
and livelihcods

Quantum of rainfall, how much is stored in the
soil, how much percolates to ground water, how
much of the ground water flows away, how much
is ET and finally how much is run-off determines
how resilient the farming household is

Do we know enough about soils and water in
watarshed to make meaaningful plans?

LRI- How is it done?

Site-Specific Database-A Hall mark of LRI

Enil and water are the two key resources that need to be conserved
and manzged in g scientific mannear for sustainable yield and profit.

Lard Resource Inventary [LRI] is an assessment of the status and
changing conditicn of soil, water and related resources at the fiald
level,

The LRI database is generated on a geo-referenced cadastral map
[1:7920 scale), superimposed on Cartosat/CQuick Bird imagery.

The land parcels are grouped inte manzgement units based on
sinnilarity in soil and site characteristics

During LRI, land use details, weather & climate, hydrology, socio
econormic particulars, market infrastructure, existing schemes and
other details of the area are also collected

AT

bty

taka

(Jur farmers

P e it

re toiling oo decaying soil

TR

What is soil OC in your watersheds?

+ Ridge

n Doy you measure it when you desier & watershed?
* Midlands ! s

« Valley

PROFILE LOCATICNS

ST AR B e
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LY Astivities
# Traversig watershed area
with the aid of cadastral maps
ane imagery

# Identifying landforms,
auelogy. land use

» Selecting ficlds repreasnting
land units for ransecis

= Opening profilesupto2 m

» Studying soil and site
characleristics

= Grouping similar areas based
an thait seilsite charactsristies
into management units

DRGANIC CARBON |2074]
% Rirgrudi-1 Micro-watorened
USI1 Ana - HEAR )

Alrd Tans
GULEARGA DISTRICT

SATLe GARNELEE, B

Szl Characiensisation.
Sodl anlaur
Mzasurs foces Blckensides

sl Chamae
Sl Deplh
Sl tzwiurg
Sl stuciue
Amnountof rock fragments

Sodl moishure

\Matar storaga domim)
Avalabie watar [amm
rH
EL - Elctiize| Conduciv iy
Evchangeable Bisas

BEF - Zuce Eaturaor, Murien!
cenlzni

SOIL EROSI0ON
omir] Micra—wntnrs e
38 bl

Ermnan s Avwain bl
=i 27
Pz a0 pane

S
rhacrivoea i

e
AR B COF MDEEELIR, Dirgthrs

Role of Land Resource in
Prioritizing Watershed Investment

1. As per the Govt. Guidelines, allocation of funds
for NRM/watershed development is made as
fixed amount per ha basis(Rs/ha)

2. LRI based watershed treatment saturation
plan which is site specific, indicates that
allocation needs to be done as per the need &
priority.

3. It should not be fixed amount per ha to make
the watershed program successful.

LRI is not for identifying s0ils per se in the field, but ta
delineate areas raquiring specific level of management.

SOIL UNITS
Lacha2 Wicro.watershed

BIDAR DISTRIGT
. 1o

i e
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LRI far identification of problem areas and their Recl amation
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" Soll varkabiity b ot warershed Igval. f verkxs from weny shalow
in vary dedp and clay ioam H vay e clay with calim
warbanate (lime nodules; subsiman or haed rock bekow S
=al, which In um sffects tha suitchilly for vasous crops ard
the Spa of consernvation struclures neeced (Lacha 2 MG,
Aurad, Bidor, AN-\arsh 2016)
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Hydrology in Sujala
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Hydrology Studies: Salient Outcomes

% Mods! for retreving soil moisture al 500m spadal resolution at daily
fraquency from microwsye remole sensing;

# Groundwater recharge model lor the soll unlts in microwatersheds, which
is upscalable to other microwstzrsheds based on LRE

@ lodel for ewapotranspiration at & @m spabal resoclution and S-day
frequency: for estimating watar budgets, sustanablity of microwatersheds
and asn ewalualirg changes;

# Crop-water budget model - for rainfed and imigated conditions to assess he
water stress, watsr gaps (if any) water use efficlency & productivey,
Advanced hydrological equipment n all the pilot mizsrowatersheds;
Convergence with Land Resource Invenion.

Seasonal rainfall { Ex: Gopalapura watershed)

B0
o 4 W fucwge har  Rzindal = 211 men I he Ehanf minfall [June Szpt), which
s o L4, Aug S| WAS DN auarage about 50% of the

annual  rainfal and it typically
foflcawed the annual ainfall patterns,
Higher variability of Khacif rainfall
requiring huffering storage
struCiures.

Kharif Rainfall

2010 3001 003 23 X094 2M5 JoiEE 1
® o Aabi Bzinfall = 222 me

The Rabi sainfall {Oct-lan) was' on

i

average obout 2/% of the annual J
rainfall. I general there was a low £ 7% E N E E
warlabilicy in this ratlo, |
Dependerce on rabi rainfzl for 10 |
enhancing the cropoing intensity . [ I |
U . - -

(R VI V5 . i PR € R T R R Vi )

Rabi Rainfall
z

RAINFALL DISTRIBUTION

w

o |m Rainfall Distribution
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| 7
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25-3mm F-10mm - 15mm o 15-10mm o 2030 mar ES ]

i on sverage far tais dacads, the number of min swents lkely o prodece sunoff
[E0 | are sbout 10 per year ith & mocderate warial an acnoss years. b durnng
the pireeme by e raindall s (2012 & F018), thare weas non signi e dacdine in
the number of events producing runaff

o Installation of Agre
: mat & \Weathear

statizns in selected

PSS

er manitering

Water Requirements — Crop water budget Irrigation water
farm pond sizing
2014 2015 (2016|2017 T Sunfiower Turmeric
32w 250 mm 183 mm 120 mm - |Kkarif 2015) (Kharif & Raki 2018)
Water applied based on|236 {Rainfaily + 452 [Rainfall) +
A soll moisture observations | 274 (Irmgation] = 518 872 {Irigation) = 1426
7 : 3005 | 207 Water applisd based an| 236 [Rainfsll) + 453 (Reinfall) -
183 mm 120 crop water rezuiement 100 (irrigation) = 338 80 {Irigation) = 1033
Eromss  irigated  walar 180 ~ 390
used
Aw
ET=&0 ET =100
i ;‘:‘;mn g:eﬁmm ‘.:E;smm igz?m 4 Desp P fatlan = 80 Deep Percolation = 90
%all storage = 40 Sovil storage = 200
A
EVAPOTRANSPIRATION INDEX
Y 1 W Aarsge Actual ETAG nfall = 1.02
15
A LS
=
E R e
o How is all this data and information
R B A i i used?
0G0 21 2T AMT M4 E01T M01E 105
Warer syt @
The watershed wate® balence 15 in deficit 1 I P
wilth e las Uhiee conzesdlive years & " S —
—arm Fio-
suggosting  worscnng  Cend e B FS
sustainab 4, the limit of AETP sheubdbe < £
bekow the 3udyke curve for sustzinable | d Budyka Curve
wakisrs hid from tyrrelogieal he ® Gopa apurs
womsiceraticns. This suggests Lthal Lhe
0012016
cropping chowecs end Iergatian choices "
hia 13 b altored to mrics tha tokal ET 0 H 3
PET/P

The total annual runoff zimulated
ior the entre watershed batee on
higher intarsizy (30 mm) rain
events during the years 2010-17 was
Slimm. This. amount 5
approximately  same for various
wears since the highsr inensity rain
events we'e aboul the same in
numbar aach year

Meeded for desi
Farm ponds and also theie spatial
winbitity.

ing the valume of

nd Geo Portal

MESS & LUP and
LRI Portners

LRI Digital Library

T ST Al

F 4
"
= . -
' 4 a
Liher Uata sourcsi Hsls, Bhum, Uahes Lse
Departments

KRSCalc )

DSS for CSA

at Crop szlection{Based on physicalsuitabilityand cost benefit ratio

2 Dielineating prime farm ! I andd nen- arak on Land Capatility
Classificatian

3 Crop lased Mutrent Manazementand 501l health

4 EstimztingSurface Funoff st farm/MAWS/SWS levels

-l imating the Crop Water f i M RN ek hased on the existing band
use o treps thal e planned Lo be Lok up Tor cultivalionat MWS o higher levels

& EstimetingWase: Bzlance at MIWS ar higher leve b5, taking into azcount the BF, cmp
reguirgment. Runcff, evaporation and other losses, soil molsturs and ground water.

5 Water Budpeting taking into cansideration the needs of various uses/Users at MIWS
Willage lewal- crop needs, human reeds, |vestack needs eto

il

2040 014 10LE 2013 201¢ 2015 HOL6 Jan Feh Bdar Spr May hn (ul Mg S Dot e Der
o
001 I
[ Actual Evapotranspiration In t7is decade, tae average annua
1 actual ET (85F rmm) is higher thas

tha awerage anrusl minfall (833
mmj. The menths of April to

g

m ] l I 1 October, the ET s lower than the
. | vainfall. In comparison to the lasi
Ti Je | dacads, the annyzl ET incraassd oy
2bout 75 mm. This Increase 5 evenly
distributed  duging  hlay  to

December.

L4

R N

AET imm|

“

P=0+E+R+AH

» Q.= Runoff

= P = Precipitation

* E = Evapotranspiration

= R = Groundwater recharge
+ Afl= Change in soil moisture

P=738mm E=586mm R=46mm Q=46mm
Soil Water Store available in Rabl = 738-5858-46-46 = 60 mm

DSS for Adaptation to Climate Change

Decision Support Systam

Sl & Water Conservation plan to identify the type of structunes, their design and
estimate, for both areble and non arakle landsfareas

Pesipring the s ae and bocation of farm ponds based on roraff model

Key Takeaways

= Practitioners need to learn to harness new tools
to do more precise and SMART wark

» A hetter handle on seil OC% and ET is needed in
watersheds to make lasting impacts

= Using science to prioritise action in MWs and to
make realistic plans and budgets, the Sujala
approach is needed

+ State government, SAUs have a big role to playin
tzking science to the doorstep of farmers. The
lSujeéIE approach is one of really taking “lab to
an
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@ The Times of India

Thank you

Session 4A: Challenges
& Actions Required

Discussion

Session 4B: Summary
& Conclusions

Summary: Lessons Learned

Facilitated interaction among the participants

Conclusions

Facilitated interaction among the participanis

Training Feedback

Facilitated interaction among the participants

Thank You

NOTES
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