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ABOUT THE PROGRAMME
The Capacity Building Program on Climate Risk Assessment and Adaptation Plan of Tamil Nadu -
Agriculture was designed and implemented to enhance the capability of stakeholders to assess and
manage climate-related risks to agriculture. To address this, capacity building programs are essential
for equipping agriculture department staff with the knowledge and skills necessary to assist farmers in
adapting to a changing climate. These programs can include training on climate-smart agricultural
practices, the use of weather forecasting tools, and techniques for assessing and mitigating climate-
related risks. By investing in the professional development of agriculture department staff, governments
and organizations can play a crucial role in building resilience within the agricultural sector and ensuring
sustainable food production for future generations. This proactive approach will not only benefit farmers
and rural communities but also contribute to global efforts to combat climate change.
Climate Studio at CCCDM
Embracing its commitment to the Nationally Determined Contribution (NDC), Tamil Nadu has emerged
as a pioneer in developing adaptation strategies across sectors. Utilizing the acclaimed IPCC framework
on "Climate Change Risk Assessment," the Government of Tamil Nadu has established the 'Climate
Studio' at the Centre for Climate Change and Disaster Management (CCCDM), Department of Civil
Engineering, Anna University. This state-of-the-art facility, funded with Rs. 3.89 crores, is equipped with
high-performance computational resources and digital learning tools (financially supported by GIZ,
Germany) to analyse global climate data at the cadastral level. The climate studio project includes a
capacity development programme that has been allotted a sum of Rs. 27,00,000 lakhs for all six sectors.
Among these sectors, four programme have been performed specifically for the agriculture sector. The
Climate Studio aims to provide updated high-resolution regional climate scenarios, assess climate
change impacts on natural resources, develop multi-sectoral spatial information, and disseminate
knowledge to stakeholders.
Program Components

These programs can include training on climate risk and vulnerability assessment in the
agriculture sector, the use of crop modeling software, and techniques for assessing and adapting climate
change risks. By investing in the professional development of agriculture department staff, governments

and organizations can play a crucial role in building resilience within the agricultural sector and ensuring



sustainable food production for future generations. This proactive approach will not only benefit farmers
and rural communities but also contribute to global efforts to combat climate change. As a part of the
project on agriculture risk assessment of Tamil Nadu. The Knowledge dissemination was done through
the capacity building programme to create awareness of climate change impacts on agriculture for the
policymakers.
Training Module

The capacity building programme “Training Manual” on the topic of Climate Risk Assessment
and Adaptation Plan of Tamil Nadu — Agriculture has been released by Dr. Nagoor Ali Chinna,
Former Chief General Maanger, NABARD, Dr. Kurian Joseph, Professor and Director, CCCDM, Dr.
K. Palanivelu, Professor CCCDM, were present. This training manual equips Assistant Directorate of
Agriculture and Agriculture Officers from the Department of Agriculture, Govt. of Tamil Nadu with the

Skills to assess climate risk on river on agriculture in Tamil Nadu.
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TechnicalSession
Prof. Dr. Kurian Joseph, Director of the Centre for Climate Change and Disaster Management

at Anna University, Chennai, shared insights on "Climate Risk and Sustainable Agriculture.” He provided
a detailed explanation of the Sustainable Development Goals, particularly focusing on Zero Hunger
(SDG-2). The discussion underscored how a sustainable food system integrates economic, social, and

environmental considerations to ensure food security and nutrition for future generations. He



emphasized the significance of addressing food waste throughout the production, handling, processing,
distribution, and consumption stages. The challenges in sustaining the food system include the
preservation of biodiversity, addressing climate change, and safeguarding the environment for
environmental sustainability. Social sustainability involves ensuring food affordability and promoting a
healthier diet, while economic sustainability encompasses providing income for farmers and creating
job opportunities to enhance economic status. He highlighted the importance of striving towards the goal
of achieving Zero Hunger and promoting sustainable food production. Additionally, he outlined the
impact of agriculture and climate risk, along with adaptive measures required in agriculture due to
climate change.

Prof. Dr. A. Ramachandran, Emeritus Professor, Centre for Climate Change and Disaster Management,
Anna University ensured that the programme would instigate the real-time methodology to assess the
climate risks to Agriculture and how to enhance the adaptation strategies. He carried over the
programme with the lecture on “Climate Change Impacts on Natural Resources in Tamil Nadu”. He
briefed the climate variability trends on the future period with a brief on IPCC reports and its inter-
disciplinary approaches to managing the climate change impacts on a global scale that fits in with the
state of Tamil Nadu. He highlighted the vulnerability of natural resources and linked the Sustainable
Development Goals (SDG). He insisted on the futuristic adaptation measures of agriculture with
indigenous knowledge on farmer perception.

Thiru. S. Shankarasubramaniyan, the Deputy Director of the Commissionerate of Agriculture
in Chepauk, Chennai, delivered a presentation titled "Status of Agriculture in Tamil Nadu." In his
presentation, Shankarasubramaniyan provided an overview of the current state of agriculture in the state
of Tamil Nadu. He emphasized the importance of aligning agricultural practices and policies with three
specific Sustainable Development Goals (SDGs) set by the United Nations. The first goal, SDG 1 (No
Poverty), aims to end poverty in all its forms everywhere. Shankarasubramaniyan highlighted the role of
agriculture in reducing poverty by providing a stable source of income and employment for a significant
portion of the population in Tamil Nadu.The second goal, SDG 2 (Zero Hunger), focuses on ending
hunger, achieving food security, improving nutrition, and promoting sustainable agriculture.
Shankarasubramaniyan discussed the challenges faced by the agricultural sector in Tamil Nadu in

meeting the food demands of the growing population and ensuring that everyone has access to nutritious



and sufficient food. The third goal, SDG 13 (Climate Action), calls for urgent action to combat climate
change and its impacts. Shankarasubramaniyan emphasized the need for adopting climate-resilient
agricultural practices in Tamil Nadu to mitigate the effects of climate change on crop production, water
availability, and overall food security. In summary, Thiru. S. Shankarasubramaniyan's presentation
highlighted the current status of agriculture in Tamil Nadu and stressed the importance of aligning
agricultural practices with the Sustainable Development Goals of No Poverty, Zero Hunger, and Climate
Action to ensure a sustainable and resilient agricultural sector in the state.

Prof. Dr. N. K. Sathyamoorthy, Professor & Head, Agro Climate Research Centre, Tamil Nadu
Agricultural University, Coimbatore explained the “Climate Change Adaptation Plan for Agriculture”
lecture. provides valuable insights into the challenges and opportunities faced by the agricultural sector
in Tamil Nadu due to climate change. His focus on incorporating organic matter amendments such as
leaf green manure, vermicompost, and panchamitham as adaptation strategies underscores the
significance of adopting sustainable practices to bolster resilience against climate change. These
organic amendments play a crucial role in enhancing soil health, improving water retention capacity,
and increasing nutrient availability, ultimately leading to improved crop productivity and reduced
susceptibility to climate extremes.

Dr. R. Rengalakshmi, Director of Ecotechnology at MSSRF, imparted insights into the practical
implementation of climate change adaptation measures in agriculture within Kolli Hills and the
Thiruvannamalai district. She emphasized the significance of various elements such as farm ponds,
agroforestry, community seed banks, and advanced weather and pest forecasting systems in the realm
of agriculture. Integrated agroforestry, a key adaptation strategy, has been successfully employed in Kolli
Hills, resulting in the transformation of 1000 acres of barren land into productive agro-forestry areas. The
farmers in Kolli Hills have diversified their cultivation to include crops such as jackfruit, mango, cashew,
lime, orange, coffee, pepper, clove, and silver oak. Dr. Rengalakshmi also delved into additional
adaptation strategies like greening the hillocks, providing picture-based risk management services, and
implementing ecosystem-based adaptation methods.

Dr. S. Nagoor Ali Jinnah, former Chief General Manager at NABARD, imparted his
knowledge on climate adaptation initiatives and opportunities for the agriculture sector. He highlighted

the importance of the 4 Es—Earth, Economy, Equity, and Ethics—and the 3 Ps—Productivity, Price, and



in climate-resilient agriculture. He emphasized the water stress in Tamil Nadu, noting that 96% of
surface water is already exploited, with 68% of blocks in the state classified as overexploited. Dr. Jinnah
advocated for climate-smart agriculture as a means to build resilience among farmers, sustainably
increase agricultural production and incomes, and reduce greenhouse gas emissions. He elaborated on
various adaptation interventions and the availability of international funds to support these efforts. He
also provided examples of NABARD-funded projects across India that are focused on climate-proofing
watersheds, promoting climate-smart agriculture for sustainable livelihoods, enhancing the capacity of
small and marginal farmers, and conserving coastal resources.

Prof. Dr. K. Alagusundaram, Chief Executive Officer of the Tamil Nadu Food Processing &
Agri Export Promotion Corporation (TNAPEX), delivered a presentation on climate change adaptation
strategies for agriculture. He provided an overview of the current state of agriculture and climate change
conditions in Tamil Nadu. He also elaborated on the necessary adaptation measures that farmers and
agricultural departments should implement to address climate change challenges.

Prof. Dr. A. Merlin Sheela, Associate Professor, Centre for Environmental Studies, Anna
University shared the knowledge on “Climate change impacts on Agriculture and food supply”. She gives
an introduction about Earth energy budget, Milankovitch cycle, atmosphere and green house gas
emission. She briefed the global challenges for Agriculture and food security and emphasized the El
Nino Southern Oscillation impacts on global yields of major crops. She highlighted the precision
agriculture and adaptation strategies.

Dr. R. Geetha, Project Scientist and Ms. S. Sathyapriya, Project Associate specializing in
Climate Modeling at CCCDM, Anna University, delivered an informative presentation. She
provided insights into climate modeling and future projections. Geetha discussed the
Intergovernmental Panel on Climate Change (IPCC) reports, highlighting the socio-economic
pathways outlined in the Sixth Assessment Report (AR6). Additionally, she explained global climate
models and the concept of downscaling, shedding light on the anticipated climate variability. This
included projected changes in temperature and rainfall patterns for three distinct time periods: near-
term (2021-2050), mid-century (2051-2080), and end-century (2081-2100).

Dr. L. Balaji, Project Scientist , Dr. R. Malarvizhi, Project Associate in Water resources at
CCCDM, Anna University and Mr. S. N. Ahamed Ibrahim, Project Associate in Sustainable Habitat at

CCCDM, Anna University, shared the Climate Risks and Vulnerability Assessment of River Basins in



Tamil Nadu. She delivered the hydrological behavior of 17 river basins was modeled using an
appropriate hydrological model under the SSP2-4.5 scenario. Flood and drought assessments were
conducted for these 17 river basins, focusing on critical sub-basins under district-specific threat,

incorporating indigenous knowledge to develop concomitant adaptation strategies.

Dr. S. Pavithrapriva and Mr. P. Praveenkumar, from CCCDM at Anna University,
Chennai, led a session focused on "Risk and Vulnerability Assessment on Agriculture.”" Based on
crop yield and cultivable to identify the cropping zone in Rice, Maize, Sorghum, Blackgram and
Groundnut. The simulated the crop yield for future period projected impacts on major crops in the
region. The discussion also explored the varieties utilized and projected crop yields using a Crop
Simulation Model. Additionally, the presentation provided a comprehensive overview of risk
assessment methodologies based on the IPCC Assessment report, emphasizing the importance
of conducting risk assessments. The presentation also delved into the components of risk,
including Hazard, Exposure, and Vulnerability (Sensitivity and Adaptive Capacity), explaining each
component in detail.

Dr. S. Pavithrapriya, Project Scientist and Mr. P. Praveenkumar, Project Associate,
Agriculture, Centre for Climate Change and Disaster Management, Anna University, Chennai discoursed
the lecture on “DSSAT crop simulation model”. This interactive session featuring the DSSAT crop
simulation model, a detailed discussion took place on the changes in crop yield on a district-wise basis
using an interactive portal. The session included demonstrations of DSSAT tools, encompassing crop
management, genetic coefficients, weather, and soil. The various components of the crop module, from
the sowing stage to harvest, were elucidated during the presentation. Participants actively engaged in a
hands-on DSSAT modeling session, utilizing their respective district-specific data to run the model and
analyze the generated outputs.

Outcomesand Impacts

Knowledge dissemination is the primary outcome of this project where the training manual
was released and distributed through this programme. The success of four capacity-building
programmes that have covered all 36 districts of Tamil Nadu across Tamil Nadu, excluding Chennai
and the Nilgiris, attended the programme. It has helped to get insight into the climate change and
agriculture risk assessment. The program aimed to equip participants with the knowledge and

scientific methods to



assess climate change risks to agriculture. Fifty-Nine participants from 36 districts September 21-22,

2023, October 12-13, 2023, November 9-10, 2023, and February 22-23, 2024

CAPACITY BUILDING PROGRAMME
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The Key Outcomes of the Capacity Building Progamme are
» Understanding the fundamentals of climate change and climate change impact
» Conceptualizing vulnerability, hazard, exposure and risk
» Interactive exercise on Crop model on climate risk assessment of Agro climatic Zone of Tamil

Nadu
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Report on the Capacity Building Program

Climate Risk Assessment and Adaptation Plan of Tamil Nadu- Agriculture September 21 & 22, 2023

The Centre for Climate Change and Disaster Management, Anna University with financial
support from the Department of Environment and Climate Change, Government of Tamil Nadu has
conducted a two-day Capacity Building Program on “Climate Risk Assessment and Adaptation Plan of
Tamil Nadu- Agriculture” on September 21 & 22 2023 to Deputy Director of Agriculture and
Agriculture Officers at Climate Studio, Conference Hall. Fourteen participants from Chengalpattu,
Coimbatore, Cuddalore, Erode, Kanchipuram, Kanyakumari, Ariyalur, Krishnagiri, Perambalur,
Sivangai, Thanjavur, Theni, Thiruvannamalai and Thiruvarur. attended the training programme.
Training Programme Proceedings

The inaugural function of the training programme on “Climate Risk Assessment and
Adaptation Plan of Tamil Nadu” was on September 21st, 2023. Prof. Dr Kurian Joseph, Director,
Centre for Climate Change and Disaster Management, Anna University, Chennai welcomed all the
participants of the capacity building programme. He gave an outline of the Operationalization of
Climate Studio and highlighted the importance of agriculture and its climate risks.

The two-days training programme had nine technical sessions of 45 minutes duration each
with lectures delivered by eminent speakers who are experts in the field, academicians and agriculture
sector officials. Followed by a practical training of more than three hours at the laboratory, Climate
Studio.

Dr. Kurian Joseph, Director, Centre for Climate Change and Disaster Management, Anna
University welcomed the Chief guests and participants for the valedictory session of two days capacity
building programme. Prof. Dr. A. Ramachandran, Emeritus Professor, CCCDM, Anna University has
presided over the programme by welcoming the chief guest and participants as the representative of
this programme. Dr. K. Alagusundaram, delivered the valedictory address and empowered this training
programme and shared the NICRA project, Dr. K. Palanivelu, Professor, Centre for Climate Change and
Disaster Management, Anna University thanked the members on the dais, the organisers, and the

participants and wished the programme great success.
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Report on the Capacity Building Program
Climate Risk Assessment and Adaptation Plan of Tamil Nadu- Agriculture October 12 & 13 2023
Introducton

The Centre for Climate Change and Disaster Management, Anna University with financial
support from the Department of Environment and Climate Change, Government of Tamil Nadu has
conducted a two-day Capacity Building Program on “Climate Risk Assessment and Adaptation Plan of
Tamil Nadu-Agriculture” on October 12 & 13 2023 to Agriculture Officers at Climate Studio, Conference
Hall. Fifteen participants from Ariyalur, Cuddalore, Erode, Kallakurichi, Krishnagiri, Mayiladuthurai,
Perambalur, Ranipet, Thanjavur, Thiruvannamalai, Thiruvarur, Thoothukudi, Tirupathur, Villupuram,
Viruthunagar attended the training programme.

Training Programme Proceedings

Prof. Dr Kurian Joseph, Director, Centre for Climate Change and Disaster Management, Anna
University, Chennai welcomed all the participants of the capacity building programme. He gave an
outline of the Operationalization of Climate Studio and highlighted the importance of agriculture and its
climate risks. The two-days training programme had ten technical sessions of 45 minutes duration each
with lectures delivered by eminent speakers who are experts in the field, academicians and
agriculture sector officials. Followed by a practical training of more than three hours at the
laboratory, Climate Studio.

During the valedictory session of the two-day capacity building program, Dr. Kurian Joseph,
the Director of the Centre for Climate Change and Disaster Management at Anna University, extended
a warm welcome to the esteemed chief guests and participants. Prof. Dr.R. Nagendra, Expert Member
(Retd.), National Green Tribunal, delivered the valedictory address, he empowered this training
programme and shared the agriculture importance and impact of climate change Expressing his
gratitude, Dr. K. Palanively Professor at the Centre for Climate Change and Disaster Management,
Anna University, commended the dignitaries on the dais, the organizers, and the participants, wishing

the program resounding success.



Climate Risk Assessment and Adaptation Plan of Tamil Nadu - AGRICULTURE (12-13 October 2023)

Capacity Building Programme - Supported by Department of Environment and Climate Change, Gavernment of Tamil Nadu
Organized by Centre for Climate Change and Disaster Management, Anna University




Report on the Capacity Building Program
Climate Risk Assessment and Adaptation Plan of Tamil Nadu- Agriculture November 9 & 10, 2023
Introduction

The Centre for Climate Change and Disaster Management, Anna University with financial
support from the Department of Environment and Climate Change, Government of Tamil Nadu has
conducted a two-day Capacity Building Program on “Climate Risk Assessment and Adaptation Plan of Tamil
Nadu-Agriculture” on November 9 & 10, 2023 to Agriculture Officers at Climate Studio, Conference
Hall.  Fifteen  participants  from  Ariyalur,  Cuddalore,  Erode,  Kallakurichi,  Krishnagiri,
Mayiladuthurai,Perambalur,Ranipet, Thanjavur,Thiruvannamalai, Thiruvarur, Thoothukudi, Tirupathur and
Viruthunagar attended the training programme.

Prof. Dr Kurian Joseph, Director, Centre for Climate Change and Disaster Management, Anna
University, Chennai welcomed all the participants of the capacity building programme. He gave an
outline of the Operationalization of Climate Studio and highlighted the importance of agriculture and its
climate risks. The two-day training program comprised nine technical sessions, each spanning 45
minutes, featuring lectures delivered by eminent speakers who are experts in their respective fields,
including academicians and officials from the agricultural sector. Subsequently, participants engaged in a
practical training session lasting more than three hours at the Climate Studio laboratory.

Training Programme Proceedings

During the valedictory session of the event, Prof. Dr. Kurian Joseph, Director of the Centre for
Climate Change and Disaster Management (CCCDM) at Anna University, warmly welcomed the
esteemed dignitaries and all the participants in attendance. The session commenced with two
participants ~ sharing  their  feedback  and  experiences  from  the  comprehensive
program. Prof. R. Murugesan, Professor, IRS presides the programme highlighting the importance of
agriculture and water resources climate change challenges. Dr. Nagoor Ali Jinnah, Former Chief General
Manager, NABARD delivered the valedictory address, shared the valuable knowledge and fund
available for NABARD. Dr. K. Palanivelu, Professor, CCCDM expressed gratitude to the guests,
participants, and the CCCDM team for their efforts in addressing climate change and promoting

sustainable agricultural practices through the successful program.
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Report on the Capacity Building Program
Climate Risk Assessment and Adaptation Plan of Tamil Nadu- Agriculture February 22 &
23, 2024

Introduction
The Centre for Climate Change and Disaster Management, Anna University with financial

support from the Department of Environment and Climate Change, Government of Tamil Nadu has
conducted a two-day Capacity Building Program on “Climate Risk Assessment and Adaptation Plan of
Tamil Nadu-Agriculture” on February 22 & 23, 2024 to Agriculture Officers at Climate Studio, Conference
Hall. Fifteen participants from Ariyalur, Cuddalore, Erode, Kallakurichi, Krishnagiri, Mayiladuthurai,
Perambalur,Ranipet, Thanjavur, Thiruvannamalai, Thiruvarur, Thoothukudi, Tirupathur, Villupuram,
Viruthunagar attended the training programme.

Training Programme Proceedings

Prof. Dr. K. Palanivelu, Professofentre for Climate Change and Disaster Management, Anna
University, Chennai welcomed all the participants of the capacity building programme. He gave an
outline of the Operationalization of Climate Studio and highlighted the importance of agriculture and its
climate risks. The two-day training program comprised nine technical sessions, each spanning 45
minutes, featuring lectures delivered by eminent speakers who are experts in their respective fields,
including academicians and officials from the agricultural sector. Subsequently, participants engaged in a
practical training session lasting more than three hours at the Climate Studio laboratory.

During the valedictory session of the event, Prof. Dr. Kurian Joseph, Director of the Centre for
Climate Change and Disaster Management (CCCDM) at Anna University, warmly welcomed the
esteemed dignitaries and all the participants in attendance. The session commenced with two
participants ~ sharing  their  feedback  and  experiences  from  the  comprehensive
program. Dr. A. Ramachandran highlighting the importance of traditional crop varieties and
indigenous  agricultural practices for sustainable farming amid climate
change challenges. Thiru. S. Shankarasubramaniyan delivered the valedictory address, shared the
valuable knowledge he gained through the training program. He highlighted the crucial issue of
overusing fertilizers in modern agricultural practices. Dr. K. Palanivelu, Professor, CCCDM
expressed gratitude to the guests, participants, and the CCCDM team for their efforts in
addressing climate change and promoting sustainable agricultural practices through the successful

program.
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SUMMARY
These programs facilitated capacity building among officials from the agricultural department,

equipping them with the necessary tools and knowledge to propose future adaptation actions at the district
level. By drawing upon their understanding of existing challenges and local contexts, the officials were
empowered to develop targeted strategies tailored to the specific needs of their respective regions. The
training sought to foster a collaborative environment where participants could actively engage, exchange
insights, and collectively contribute to enhancing the resilience of agricultural systems in the face of
climate change.

Ultimately, by equipping participants with a comprehensive knowledge base and cutting-edge
scientific tools, these training programs aimed to empower stakeholders to develop and implement
effective strategies. This approach not only addressed the immediate impacts of climate change on
agriculture but also laid the foundation for long-term sustainability and resilience, ensuring food security
and the well-being of farming communities in the face of a changing climate.

Improving crop productivity involves implementing crop management practices like efficient water,
soil nutrient management, and integrated pest management. Adopting micro-irrigation, fertigation,
drought/flood resistant varieties, and high-yielding crop varieties is crucial. Soil conservation through
agroforestry, organic farming, minimum tillage, mulching, and integrated farming systems is essential.
Water conservation can be achieved through farm ponds, rainwater harvesting, mulching, and growing
water-efficient crops. Climate profiling agronomic practices like crop rotation, changing sowing dates,
direct seeded rice, and mixed cropping build resilience. Intensive cultivation, optimum fertilizer use, soil
fertility enhancement with organic manures, and integrated nutrient management promote sustainable
agriculture. Implementing these strategies holistically can boost productivity while conserving resources

and adapting to climate change.
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CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
TAMIL NADU - AGRICULTURE

Organised by the Centre for Climate Change and Disaster Management (CCCDM), Anna

University and funded by the Department of Environment and Climate Change,
Government of Tamil Nadu

Agenda

Day 1 (September 21, 2023)

INAUGURAL SESSION
9:30-9.45 AM REGISTRATION

Welcome Address
9.45-10:00 AM Prof. Dr. Kurian Joseph
Director, CCCDM, Anna University, Chennai

Climate Change impact on Natural resources in Tamil Nadu
10:00 — 11:00 A.M | Prof. Dr. A. Ramachandran D.Sc.
Emeritus Professor, CCCDM, Anna University, Chennai

11:00 - 11:15 A.M | TEA BREAK
TECHNICAL SESSIONS
SESSION - I: Status of Agriculture in Tamil Nadu
11:15-12:15P.M | Thiru. S. Sankarasubramanian, Deputy Director of Agriculture
SESSION - II: Climate Change Impact on agriculture and food supply

Dr. A. Merlin Sheela, Associate Professor,
Centre for Environmental Studies, Anna University, Chennai

1:15-2:15P.M LUNCH

12:15-1:15P.M

SESSION - 111: Climate Modelling and Projection
Dr R. Geetha, Project Scientist- Climate Modeling, CCCDM, Anna
2:15-300P.M  oniversity &

Mrs. K. Sathyapriya, Project Associate, Climate Modeling, CCCDM,
Anna University

SESSION — IV: Climate Risk on water resources in Tamil Nadu

Dr. L. Balaji, Project Scientist-Water resources, CCCDM, Anna University
3:00 - 3:45 P.M &
Dr. R. Malarvizhi Project Associate-Water resources, CCCDM, Anna University

3:45-4.00 P.M TEA BREAK
SESSION - V: Risk and Vulnerability Assessment on Agriculture & Demonstration
of crop modelling- Cereals
Dr. S. Pavithrapriya
Project Scientist, CCCDM, Anna University, Chennai
4.00—5.00 P.M &
Mr P. Praveenkumar
Project Associate, CCCDM, Anna University, Chennai



CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
TAMIL NADU - AGRICULTURE

Day 2 (September 22, 2023)

SESSION - VI: Climate Risk and Sustainable Agriculture
_ ) Prof. Dr. Kurian Joseph
9:30 - 11:00 AM Director, CCCDM, Anna University, Chennai

11:00 -11:15 A.M TEA BREAK

SESSION - VII: Risk and Vulnerability Assessment on Agriculture - Millets, Pulses &
Interactive Portal - Hands-on Training at Climate Studio

Dr S. Pavithrapriya

Project Scientist, CCCDM, Anna University, Chennai
11:15-1:15P.M &

Mr P. Praveenkumar

Project Associate, CCCDM, Anna University, Chennai

1:15-2.15P.M LUNCH

SESSION - VIII: Climate Change Adaptation Plan for Agriculture

Dr. N. K. Sathyamoorthy
Professor & Head

2:15-3.15P.M Agro Climate Research Centre
Tamil Nadu Agricultural University
Coimbatore-641 003

SESSION —IX: Case studies - Climate change Adaptation in Agriculture

) Dr.R. Rengalakshmi
3:15-400PM Director, Ecotechnology, MSSRF

4.00-4.15P.M TEA BREAK
VALEDICTORY SESSION & CERTIFICATE PRESENTATION: 4.15-5.00 P.M
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
“Operationalization of Climate Studio”
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
215 & 22™ September 2023

on
CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU-
AGRICULTURE
REGISTRATION FORM
S. No Name Designation District Phone number Email id Signature
T. Sheela , > .
1 Agriculture Officer C;\.Q,vu L R ALLiLgsp o, aoQa M\ m ena @ i, /41@&/
Vi kR hhdsy24t, JEITL | LR
D. Punitha D : 7
P, eputy Director of . _ 1 .
’ Agriculture COIMB AToRE RasssEadt [Hapniming fcas® P Tl
- f
3 J. Ulagammai Deputy Director of (‘,u.dda(O\RL %4 224175 PH Cud o I\CD i
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M. Santh i : : e x
A anthamani Deputy Director of EYOJ.S- 0 265237053 | P oqi Y @ 9 Mc\ﬂ\w GL\ M_
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R. Kaviyaselvi _
5 Agriculture Officer K@ﬂ(ﬂAPMM 152 ¢@159b0. C[J{a/{clgfm@amj,wm vq g
1
M.R. Vani Deputy Director of . . =5
6 Agriculture Kan ‘(gcg(r.u_mocrc, Y200l T8l | MTVIAAR @%mctc.'{l’) . w
K. Srinivasan Deputy Director of . o ] ‘ ‘
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) A2
M. Selvi Deputy Director of SINA SANGA 2b295ctrao | Jdacis @ gmsdl - Com- %/ 3
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T @ Shanthi Deputy Director of i ' N -
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CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU-

PROGRESS THAOUGH RAUWLEDGE

AGRICULTURE
REGISTRATION FORM

S. No Name Designation District Phone number Email id Signature

C. Pachaiyappan Deputy Director of
12 Agriculture =
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O. Vijayalakshmi Deputy Director of .
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G. Poovalingam Deputy Director of '
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
“QOperationalization of Climate Studio”

Funded by Department of Environment and Climate Change, Government of Tamil Nadu

215 & 22™ September 2023

on

CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION

PLAN OF TAMIL NADU - AGRICULTURE

ATTENDANCE SHEET
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
“Operationalization of Climate Studio”

215 & 22™ September 2023
on

PLAN OF TAMIL NADU - AGRICULTURE

Funded by Department of Environment and Climate Change, Government of Tamil Nadu

CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION
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CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
TAMIL NADU - AGRICULTURE

PROGRESS THROUGH KNOWLEDGE

Organised by the Centre for Climate Change and Disaster Management (CCCDM), Anna
University and funded by the Department of Environment and Climate Change,
Government of Tamil Nadu
Agenda

Day 1 (October 12, 2023)

INAUGURAL SESSION
9:30-9.45 A M REGISTRATION
Welcome Address
9.45-10:00 AM Prof.Kurian Joseph
Director, CCCDM, Anna University, Chennai
TECHNICAL SESSIONS
SESSION - I: Climate Change Impacts on Natural resources in Tamil Nadu

Prof. Dr. A. Ramachandran D.Sc.
Emeritus Professor, CCCDM, Anna University, Chennai

11:00-11:15 AM TEA BREAK
SESSION Il Status of Agriculture in Tamil Nadu

11:15-12:15P.M  Nominee from Directorate of Agriculture, Chepaug, Chennai

SESSION - I11I: Climate Risk and Sustainable Agriculture

) _ Prof. Dr. Kurian Joseph
12:15-115P.M Director, CCCDM, Anna University, Chennai
1:15-2:15P.M LUNCH

SESSION - 1V: Climate Modelling and Projection

Dr R. Geetha, Project Scientist- Climate Modeling, CCCDM, Anna
University &
Mrs. K. Sathyapriya, Project Associate, Climate Modeling, CCCDM,
Anna University
SESSION - V: Risk and Vulnerability Assessment on Agriculture & Demonstration of
crop modelling- Cereals

Dr S. Pavithrapriya

Project Scientist, CCCDM, Anna University, Chennai
3:00- 3:45P.M &

Mr P. Praveenkumar

Project Associate, CCCDM, Anna University, Chennai
3:45-4.00 P.M TEA BREAK

SESSION - VI: Case studies - Climate change Adaptation in Agriculture

Dr.R. Rengalakshmi
4.00 -5.00 P.M Director, Ecotechnology, MSSRF

10:00 - 11:00 A.M

2:15-3:00 P.M



CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
TAMIL NADU - AGRICULTURE

PROGRESS THROUGH KNOWLEDGE

Organised by Centre for Climate Change and Disaster Management (CCCDM), Anna
University and funded by the Department of Environment and Climate Change,
Government of Tamil Nadu
Agenda

Day 2 (October 13, 2023)

SESSION - VII: Risk and vulnerability Assessment on Agriculture

9:30 — 10:30 A.M Dr. K. Alagusundharam, Chief Executive Officer, Tamil Nadu Food
' ' ' Processing & Agri Export Promotion Corporation (TNAPEX)

SESSION — VIII: Climate Change Impact on agriculture and food supply

Dr. A. Merlin Sheela, Associate Professor (Sr. Grade), Centre for
Environmental Studies, Anna University, Chennai

11:15-11:30 AM TEA BREAK

SESSION —IX: Climate Risk on water resources in Tamil Nadu

Dr L. Balaji, Project Scientist-Water resources, CCCDM, Anna
University

11:30-12:00 A.M &

Dr. R. Malarvizhi Project Associate-Water resources, CCCDM, Anna
University

SESSION —X: Risk and Vulnerability Assessment on Agriculture - Millets, Pulses

Dr. S. Pavithrapriya

Project Scientist-Agriculture, CCCDM, Anna University, Chennai
12:00-1:15 AM &

Mr. P. Praveenkumar

Project Associate-Agriculture, CCCDM, Anna University, Chennai

1:15-2.15P.M LUNCH
SESSION - X: Interactive Portal - Hands-on Training at Climate Studio

Dr. S. Pavithrapriya

Project Scientist-Agriculture, CCCDM, Anna University, Chennai
2:15-3.30 P.M &

Mr. P. Praveenkumar

Project Associate-Agriculture, CCCDM, Anna University, Chennai

3.00-3.30P.M TEA BREAK
VALEDICTORY SESSION & CERTIFICATE PRESENTATION: 4.15-5.00 P.M

10:30-11:15 A M
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT

Operationalization of Climate Studio

Funded by Department of Environment and Climate Change, Government of Tamil Nadu

12t & 13™ October 2023

AGRICULTURE

ATTENDENCE SHEET

4%1«*"#& CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU

FROGRESS THAOUGH RAOWLEDGE
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT

Operationalization of Climate Studio
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
12™ & 13" October 2023

AGRICULTURE

ATTENDENCE SHEET

CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU

PHOGRESS THAOUGH RNOWLEDGE
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CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
TAMIL NADU - AGRICULTURE

PROGRESS THROUGH KNOWLEDGE

Organised by the Centre for Climate Change and Disaster Management (CCCDM), Anna
University and funded by the Department of Environment and Climate Change,
Government of Tamil Nadu
Agenda

Day 1 (November 9, 2023)

INAUGURAL SESSION
9:30-9.45 AM REGISTRATION
Welcome Address
9.45-10:00 AM Prof.Kurian Joseph
Director, CCCDM, Anna University, Chennai
TECHNICAL SESSIONS
SESSION - I: Climate Change Impacts on Natural resources in Tamil Nadu

Prof. Dr. A. Ramachandran D.Sc.
Emeritus Professor, CCCDM, Anna University, Chennai

11:00 - 11:15 A.M | TEA BREAK

SESSION 11 Status of Agriculture in Tamil Nadu

1115 — 12:15 P.M Thl!’u. S. Sankarasubramgnlyan, Deputy Director, Directorate of
Agriculture, Chepauk, Chennai

SESSION - 111: Climate Risk and Sustainable Agriculture

. _ Prof. Dr. Kurian Joseph

12:15-1:15P.M Director, CCCDM, Anna University, Chennai

1:15-2:15P.M LUNCH

SESSION - 1V: Climate Modelling and Projection

Dr R. Geetha, Project Scientist- Climate Modeling, CCCDM, Anna
University &
Mrs. K. Sathyapriya, Project Associate, Climate Modeling, CCCDM,
Anna University
SESSION - V: Climate Risk on water resources in Tamil Nadu
Dr L. Balaji, Project Scientist-Water resources, CCCDM, Anna
University
3:00 - 3:45 P.M &
Dr. R. Malarvizhi Project Associate-Water resources, CCCDM, Anna
University
3:45-4.00 P.M TEA BREAK
SESSION - VI: Risk and Vulnerability Assessment on Agriculture & Demonstration of
crop modelling- Cereals
Dr S. Pavithrapriya
Project Scientist, CCCDM, Anna University, Chennai
4.00 - 5.00 P.M &
Mr P. Praveenkumar
Project Associate, CCCDM, Anna University, Chennai

10:00 - 11:00 A.M

2:15-3:00 P.M



CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
TAMIL NADU - AGRICULTURE

PROGRESS THROUGH KNOWLEDGE

Organised by Centre for Climate Change and Disaster Management (CCCDM), Anna
University and funded by the Department of Environment and Climate Change,
Government of Tamil Nadu
Agenda

Day 2 (November 10, 2023)

SESSION - VII: Climate Change Impact on agriculture and food supply

Dr. A. Merlin Sheela, Associate Professor (Sr. Grade), Centre for
Environmental Studies, Anna University, Chennai

SESSION - VIII: Risk and Vulnerability Assessment on Agriculture - Millets, Pulses

Dr. S. Pavithrapriya

Project Scientist-Agriculture, CCCDM, Anna University, Chennai
10:30-11:00 A.M &

Mr. P. Praveenkumar

Project Associate-Agriculture, CCCDM, Anna University, Chennai

11:00 -11:15 AM TEA BREAK

SESSION -IX: Interactive Portal - Hands-on Training at Climate Studio

Dr. S. Pavithrapriya

Project Scientist-Agriculture, CCCDM, Anna University, Chennai
11:15-12:15 A.M &

Mr. P. Praveenkumar

Project Associate-Agriculture, CCCDM, Anna University, Chennai

SESSION —X: Case studies - Climate change Adaptation in Agriculture

9:30-10:30 A.M

Dr.R. Rengalakshmi
Director, Ecotechnology, MSSRF

1:15—2.15P.M | LUNCH
SESSION — X: Climate Adaptation intiatives and Opportunities for Agriculture Sector

Dr. S. Nagoor Ali Jinnah
Former Chief General Manager, NABARD

3.30-4.00 P.M TEA BREAK
VALEDICTORY SESSION & CERTIFICATE PRESENTATION: 4.00 - 5.00 P.M

12:00-1:15 AM

2:15-3.30 P.M
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
Operationalization of Climate Studio

227 & 237 February 2024

REGISTRATION FORM

Funded by Department of Environment and Climate Change, Government of Tamil Nadu

CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU
AGRICULTURE

PROGRESS THROUGH KNOWLEDGE

¥

S.NO Name Designation Office Address Phone No. Email ID Signature
= £
1. | S. Tamilmani Agricultural Officer | Ariyalur M1s5e282- 1238 ,.MMM“”VAMN * n!%\unm\ﬂ?
: Q4 appan . undiiodu
2. | D. Ayyappan Agricultural Officer | Chengalpattu Abss193b3 e i 6 %\mWﬂn
real . Com,
. . @ ]
3. | I. Jayanthi Agricultural Officer | Cuddalore <15 #2075 ,u@rmmia n @ @ %%
gmail.com !
\ a
4. | M. Jeevakala Agricultural Officer | Dharmapuri 7 i
7865754524 @G- o (0. v
. SV A paddy ©
5. | N. Ponnurasan Agricultural Officer | Kallakurichi ryC Mm WQn.\ Shs @ Voo ﬂﬁr
%301 -9
6. | C. Bharathi Agricultural Officer | Kanchipuram 163984 6418 bhavathiagchinna & @Wc
Q%Q. {. o e 212 :
7. | A. Aero mo:_ﬁw Fred Agricultural Officer | Krishnagiri @wk_r 8456322 Qesvsonia 8 N..mwm_ o g




CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
Operationalization of Climate Studio

22" & 237 February 2024

AGRICULTURE

REGISTRATION FORM

Funded by Department of Environment and Climate Change, Government of Tamil Nadu

S.NO Name Designation Office Address Phone No. Email ID Signature
8. | V. Kalaiselvan Agricultural Officer | Namakkal QhteeF 49 [Nk G =] S I
&n&s‘ﬁ v Go g oy
9. | T. Venkateswaran Agricultural Officer | Perambalur 8907529574 V5h :sss.m 24 & G\Mmﬂﬂ.
goai} Com
10.| A. Sathiyaseelan Agricultural Officer | Ranipet | Salliyaseelon %
R : i
11. | Z&. Anbalagan Agricultural Officer | Salem IMB92Y D Y2 aranbygp . - L
I2Y0 Y27 .8@%:6.; [l 9 &J/ﬂﬁf
12. | C. Kavitha Agricultural Officer | Thiruvallur Kavi 62K 2604 @ froa, ) )
A5 FJed0qa4b .%Fma / m@&@& "
13.| [E Vasanthak Agricultural i i S e
E. Vasanthakumar gricultural Officer | Tiruvannamalai RO48 222902 19021999 @bqs%%r £N£
. K . Sae sslwovive@
14. | M. Thiyagu Agricultural Officer | Vellore ? 9445 19180 sl %ﬁyﬁq
15. | R. Prabliusankar Agricultural Officer | Villupuram : Sonkax Pt @ s
& 7362241 3 Feror] tow € a\w‘-a




CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT

Operationalization of Climate Studio

Funded by Department of Environment and Climate Change, Government of Tamil Nadu

9% and 10t November 2023

CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION

PLAN OF TAMIL NADU - AGRICULTURE S
REGISTRATION FORM
S.NO. Name Designation Office Address Email ID Phone No. Signature
‘ 9 @w j;)aﬁ d“ﬂ"’t"v
1. K.Subraman{an j:grlc;lltural Officer, |y aqrealée” | idaariyalur@gmail.com 8072646160 |l =
riyalur Digaler b <
£F
. O/ Hssis
5 | A Aathavan éﬁ(rilg;l:rl;al Officer, J ,L%gi'zsm af- adacud2023@gmail.com 7904014247 WQ?,
T~ frolidotio e (2) | 7 I
. Ofo Assisshove . L
3. | K.E. Sivaprakash é;g()rcliceultural Officer, p;w&oﬁi jéﬁ;;;tr adagopil23@gmail.com 9489490095 ﬁ/‘/‘/}/
Exode OF 77" G/ <3
- Yo #seiskunt
A 1 : Scmlbvat . .
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) Ofo Jbiq# director
5. | sPriyatharsini Qirslgﬁgglﬁ? Officer, ;miyi e ;J; plfidakrishnagiri2018@gmail.com 8754320752 %&}
By _S‘h\a_g'i il
Agricultural Officer, |° & senns”
6. | V.Suganya Mi“;’li dlli’iﬁurai 06T, | gopel; F° adasirkali@gmail.com 8072220767 s
Y May:lach\ffwv‘wi Cd‘o
. 9/0 Joint directo>
7. | A.Shanmugasundaram ?iﬁf;‘ggfﬂfl Officer, fg,fk;%: Lﬁmw jdapblr@gmail.com 9677799938 a@"

Complex. ?fﬁnm.bﬂfw




CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT

Funded by Department of Environment and Climate Change, Government of Tamil Nadu

Operationalization of Climate Studio

9t and 10" November 2023

CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION

PLAN OF TAMIL NADU - AGRICULTURE T
REGISTRATION FORM
S.NO. Name Designation Office Address Email ID Phone No. Signature
. Oly Asackash a\\‘ttm&cv&
Agricultural Officer, —y o .
8. | R. Ashok RaGineT Aol ¢ Wedessat™, ey ranipetjda@gmail.com 8870932819(_& it s,
- 0/o- Joirk Wireehor o
9. |D.XKannan e nenuRl OIGSER 4 Vadtucthdispdatmatni@gmail.com 9095581534 .
Thanjavur ﬁ@'f ED" 3
[iVVh'd o9\ [
Agricultural Officer /0 Am Pesesrol )
10. | S.Priyanka & . A eulbure kﬂpﬁﬂm’a" adakpt12@gmail.com 8610105879 . 23
Thiruvannamalai Aokt to @ﬁ’ s al
T iuvenmn oen bou )
- 0/ AM"‘ Phve cthoa
11. | R. Sureshkumar | Agricultural Officer, Kviotfive . | adandm2010@gmailcom | 8754629397 LGk AL
Thiruvarur N mml ama w AP N
T yuvd vy v ~ bl ey 0
: i % Auvlait Dietor °f
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S. Rohithra oothukudi Tuosthubuds @ mm L
. 0 AQST.DVimechr o
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13. | S. Velu Tivupathur mw{ (ol | adamadhanur@gmailcom | 9489923724 R <
napi fine 635 Folp e
. Q/D M'!nnf Diteeror $
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
Operationalization of Climate Studio
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
9t and 10" November 2023
CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION

PLAN OF TAMIL NADU - AGRICULTURE
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
Operationalization of Climate Studio
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
9% and 10 November 2023 B
CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION
PLAN OF TAMIL NADU - AGRICULTURE
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CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
TAMIL NADU - AGRICULTURE

Organised by the Centre for Climate Change and Disaster Management (CCCDM), Anna
University and funded by the Department of Environment and Climate Change,
Government of Tamil Nadu

Agenda

Day 1 (Feburary 22, 2024)

INAUGURAL SESSION
9:30-9.45 AM REGISTRATION

Welcome Address
9.45-10:00 AM Prof. Dr. Kurian Joseph
Director, CCCDM, Anna University, Chennai

TECHNICAL SESSIONS
SESSION - I: An Outlook of Climate Change Research in Tamil Nadu

_ _ Prof. Dr. A. Ramachandran D.Sc.
10:00 - 11:00 AM ' Emeritus Professor, CCCDM, Anna University, Chennai

11:00 - 11:30 A.M | TEA BREAK
SESSION - II: Status of Agriculture in Tamil Nadu

11:30 — 12:30 P.M Thl_ru. S. Sankarasubramaniyan, Deputy Director, Directorate of
Agriculture

SESSION - I11: Climate Modelling and Projection

Dr. R. Geetha, Project Scientist- Climate Modeling, CCCDM, Anna
University &

Mrs. K. Sathyapriya, Project Associate, Climate Modeling, CCCDM,
Anna Unive

1:30 - 2:30 P.M LUNCH

SESSION - 1V: Climate Risk and Sustainable Agriculture

2:30 - 3:30 P.M Prof. D_r. Kurian Joseph, Director, CCCDM, Anna University,
Chennai
3:30-4.00P.M TEA BREAK
SESSION - V: Risk and Vulnerability Assessment on Agriculture & Demonstration
of crop modelling- Cereals
Dr. S. Pavithrapriya
Project Scientist, CCCDM, Anna University, Chennai
4.00-5.00 P.M &
Mr. P. Praveenkumar
Project Associate, CCCDM, Anna University, Chennai

12:30-1:30 P.M



CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN
TAMIL NADU - AGRICULTURE

Day 2 (Feburary 23, 2024)

SESSION - 1V: Climate Risk on water resources in Tamil Nadu
Dr L. Balaji, Project Scientist-Water resources, CCCDM, Anna
University

9:30-10:30 A.M &
Dr. R. Malarvizhi Project Associate-Water resources, CCCDM, Anna
University

SESSION - VII: Risk and Vulnerability Assessment on Agriculture - Millets, Pulses &

Dr S. Pavithrapriya

Project Scientist, CCCDM, Anna University, Chennai
10:30-11:15 AM &

Mr P. Praveenkumar

Project Associate, CCCDM, Anna University, Chennai

11:15-11:30 A.M TEA BREAK

SESSION — VIII: Interactive Portal - Hands-on Training at Climate Studio

Dr S. Pavithrapriya

Project Scientist, CCCDM, Anna University, Chennai
11:30 - 1:30 P.M &

Mr P. Praveenkumar

Project Associate, CCCDM, Anna University, Chennai

1:30-2.30 P.M LUNCH
2:30-3.30 P.M Feedback and Interactive session with participants
3.30-4.00 P.M TEA BREAK

VALEDICTORY SESSION & CERTIFICATE PRESENTATION: 4.00 - 5.00 P.M
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
Operationalization of Climate Studio
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
227 & 237 February 2024
CAPACITY BUILDING PROGRAM ON CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU
AGRICULTURE

PAOGAESS THROUGH KHOWLEDGE

REGISTRATION FORM

S.NO Name Designation Office Address Phone No. Email ID Signature
= =
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CENTRE FOR CLIMATE CHANGE AND DISASTER MANAGEMENT
Operationalization of Climate Studio

22" & 237 February 2024

AGRICULTURE

REGISTRATION FORM

Funded by Department of Environment and Climate Change, Government of Tamil Nadu
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ANNEXURE-II
FEEDBACK FROM PARTICIPANTS



CAPACITY BUILDING PROGRAMME
CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU -
AGRICULTURE '
Organized by Centre for Climate Change and Disaster Management, Anna University
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
215 & 22" September 2023 at Climate Studio, Anna University, Chennai PROGRESS THROUGH KNOWLEDC

Training Evaluation

Please tick according to the performance: (V')
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CAPACITY BUILDING PROGRAMME
CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU -
AGRICULTURE
Organized by Centre for Climate Change and Disaster Management, Anna University
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
21 & 22" September 2023 at Climate Studio, Anna University, Chennai PROGRESS THROUGH KNOWLEDC
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CAPACITY BUILDING PROGRAMME
CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU -
AGRICULTURE
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CAPACITY BUILDING PROGRAMME
CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU -
AGRICULTURE
Organized by Centre for Climate Change and Disaster Management, Anna University
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
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CAPACITY BUILDING PROGRAMME
CLIMATE RISK ASSESSMENT AND ADAPTATION PLAN OF TAMIL NADU -
AGRICULTURE
Organized by Centre for Climate Change and Disaster Management, Anna University
Funded by Department of Environment and Climate Change, Government of Tamil Nadu
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Training Evaluation
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CAPACITY BUILDING PROGRAMME
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CAPACITY BUILDING PROGRAMME
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FEEDBACK —ADAPTATION ACTIONS AT DISTRICT LEVEL
1. What are all the Climate risks affecting agriculture?

m Drought = Flood = Other risk

Flood during the North east monsoon and drought during the south monsoon. Pest and

disease due to flood and drought it affects the crop yield.

2. Which crops are most affected by climate change in Tamil Nadu?

M Rice

W Maize

= Groundnut
Blackgram

H Cotton

m Sugarcane

m Other

Based on the participant’s feedback, Rice is highly vulnerable to climate change followed by

Maize, Black gram, Sugarcane, Groundnut and other crops (Redgram and vegetables)

3. How to improve the productivity of crops at district level?
1. Crop management practices- water, soil nutrient management. Fertilizer application
dosage and IPM technologies
2. Optimum use of fertilizer, water, proper drainage facilities, integrated pest and disease
management

3. Intensive cultivation



4
5
6.
-
8
9

Micro irrigation, Fertigation

Drought and flood resistant varieties

Soil fertility improvement

. Adopting high yielding varieties

Paddy alternate wetting and Drying, Direct seeded rice

Integrated nutrient & pest management & crop change

10. Sustainable agriculture

4. Soil conservation strategies followed at district level

2 e o

o a k~ w N PF

9.

1
2
3.
4

Agroforestry, Organic farming

Minimum tillage, Soil cover, mulching

Integrated Farming system

Increase soil fertility through green manure crops and green leaf manure crops
Ploughing and raising bunds

Increased use of organic manures like leaf manures, growing high, spread rooted crops
like vetiver in bunds to avoid erosion

Crop rotation, Soil amendments addition, optimum use of chemical fertilizers

Water conservation strategies followed at district level?

Constructing farm ponds and check dams as water management structures

Rain water harvesting

Mulching and percolation pond for ground water table rises

Interlinking of small lakes and rivers

Encouraging the growth of palm trees

Utilizing earthen bunds for water retention and growing water-efficient crops for water
conservation

Micro irrigation

Climate profiling of agronomic practices followed at district level?
Crop rotation
Changing the sowing date
Changing the cropping pattern
Direct seeding of rice cultivation in Thanjavur, Madurai, Thiruvarur, Pudukkottai,

Villupuram, Tirunelveli and Pudukkottai



5. Mixed cropping
6. Convert the rice to millets in Tirunelveli, Thiruvannamalai and Ariyalur

7. Maize and Pulses are converted into coconut plantation crop

10.What are the gaps in policies & programmes for climate risks related to

agriculture?

Farmers unable to follow up the adaptation strategies

Develop policies and programs that are tailored to the specific needs of farmers
Create solutions that are context-specific and responsive to the diverse needs of farmers

Individual field level insurance

o~ w0 DN PE

Strengthening the infrastructure of agricultural markets by providing more storage
facilities, better transportation, and better communication systems. Enhancing the

extension services provided to farmers, such as training, advice, and support.
11.Suggested future adaptation actions at district level?

1. Future assessment of weather-based prediction needed

2. Enhance awareness of climate change issues among all Tamil Nadu departments

3. Advanced weather forecasts should inform seasonal cropping programs to optimize crop
selection and avoid the cultivation of flood-incompatible crops like millets, pulses, and
oilseeds

4. Implementing and Monitioring of agricultural scheme in the Village-level.

5. Developing flood and drought tolerant varieties

6. Establish a climate management cell at the district level

7. Enhancing groundwater storage

8. Incorporating a multi-level cropping approach

9. Strategically rotating crops to enhance resilience to drought and flood stresses



11.Please write your comments regarding this training:

o

1. More practical and models are interested and new and sessions was good

2. Good. But not enough time to deliver the message.

3.

4. Training is very useful; it gives an eye opener for the impact of climate changes in future

5 days training is required to get the knowledge

agriculture

This training gave us a better awareness about climate change impacts

. Very informative and need of the hour a good initiative



ANNEXURE-III
LECTURE DETAILS
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Disasters and Risky world

-

P4 Gg,,m.;s;;?'

5
SA-52,626

Climate change and Natural resources

) % 1 Philippines - 7,893
Prof ARAMACHANDRAN D.Sc Mult-Hazard \ R . oo
Average Annual Loss (AAL) hos SR ndia-9425 ‘5
. . P : Wi
Anna University e e ‘ indonsia- 357 P AN,
. <6 Peru-4,038 ; ﬁ, &
Brazil - 4,508
e " Madagascar-243
o ‘
. >3.300

Country wise CO, Emissions Origin of Problem - Increased GHGs

Period Atmospheric Concentration
5,000,000+
1,000,000-5,000,000
300,000-1,000,000 CO2 Methane NOy
100,000-300,000
50,000-100,000

20,000-60,000 Before 1800 AD 280 PPM 750 PPB 270 PPB

5,000-20,000
|| 1.000-5.000

[ 0-1.000 1800 AD 300 PPM 775 PPB 280 PPB

2023 AD 420 PPM 1650 PPB 310 PPB

(In thousands of tonnes per annum)
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Maximum Temperature Projections for Tamil Nadu Under

SSP2-4.5 (MID PATHWAYS) and SSP5 8.5 (BUSINESS AS USUAL) Scenarios

A

Temperature Projections Under SSP5 8.5

Annual Rainfall Projections for Tamil Nadu Under
SSP2-4.5 (MID PATHWAYS) and SSP5 8.5 (BUSINESS AS USUAL) Scenarios

Increase in Annual Maximu
Temperature
Projection Period With reference to baselit

SSP24.5
Scenario

SSP58.5

Rainfall Projections Under SSP2 4.5

Scenari
Near Century 04 0.6
(2021-2050)
Mid Century 1.3 1.7
(2051-2080)
End Century 17 35
(2081-2100)

The northern districts such as Chennai,

and y i and
Mayiladuthurai is projected to have

maximum increase by the end of the century

Scenario

Rainfall Projections Under SSPS 8.5

infall (%)
Near Century 4 7
(2021-2050)
Mid Century 1" 18
(2051-2080)
End Century 16 26
(2081-2100)

The coastal districts such as Cuddalore,

and y i and
Mayiladuthurai is projected to have

maximum increase by the end of the century




Final Vulnerability Assessment will be drawn
indexing with SDG 231 Indicators under 17 Goals

Water

Flood

Drought

Ground water depletion

\AA%

Agricultyre
Crop yield

>
> Cropshit
>

pest

Forest & biodiversity
> Species migration and shift
> Forestfie

Sea &Coastal

S
A

a:
> Sea level rise
> Acidification
> Salinity
> Coastal ecosystem
Health
> Vector bome disease
> Viral and bacterial disease
> Heat stress

23-03-2024

Conclusion

Futuristic Adaptation Measures

Flexible financial mechanism for Agriculture

* Dissemination of knowledge on climate change
» Farmers perception and Indigenous knowledge




CLIMATE RISKS
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AGRICULTURE
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We are close to
surpassing the global
temperature riseof

climate 1.5 degrees,that

change

“Safe and Just Space "to keeps ussafe.
live well is between the

Ecological Ceiling and

the Social Foundation.

M Beyond the boundary
1 Boundary not quantified

At the moment we
transgress both
lines. While
Billions of people
still live in the hole .
in the middle, We BRI
have breached the Ll
outer boundary in
several places.

o
@
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Y@

Inc,
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Source: 9 dit i of y ies according to Rockstrém et al. 2009, 12 dis i of social ies
according to Raworth 2017, based on government priorities at Rio+20 and later UN Conferences.

Sustainable Agriculture ?7??
(Food and Agriculture Organisation (FAO, 1992)

“Ensures the basic nutritional requirements of present and future
generations, qualitatively and quantitatively, while providing a
number of other agricultural products.

Provides durable employment, sufficient income and decent living
and working conditions

Maintains and, where possible, enhances the productive capacity of the
natural resource base as a whole, and the regenerative capacity of
renewable resources, without disrupting the functioning of basic ecological
cycles and natural balances, or causing contamination of the environment.

Reduces the vulnerability of the agricultural sector to adverse
natural and socio-economic factors and otherrisks

SDGs-A blueprint for a
better worid by2030

UNITED NATIONS
SUSTAINABLE
DEVELOPMENT
SUMMIT 2015

25-27 SEPTEMBER

People every where to have a decent life inPeace and Partnership.
Prosperity is shared and our Planet is protected

DECENT WORK AND
ECONOMIC GROWTH

o

13 Sov M owwrz
D\l Hreo

16 P[AII JUSTIGE PARTNERSNPS -
WR THE GOALS
INST!TUTII)NS

x.@

SUSTAINABLE
DEVELOPMENT
G<ALS




A sustainable food system (SFS) is a food system that delivers
food security and nutrition for all in such a way that the economic,
social and environmental bases to generate food security and
nutrition for future generations are notcompromised.

%

| ransporting
Tradin g

Transporting/
Trading

bt
hs

B

Disposing/
Reusing

End hunger, achieve food security and improved
nutrition and promote sustainable agriculture

Food is lost or wasted along the entire value chain

Producti Handling Processing Distribution o
and Storage and Packaging and Market Consumption

Challenges to Food System
Sustainability

During or After leaving the During industrial During distribution In the home or
immediately after farm for handling, or domestic to markets, business of the
harvesting on the storage, and processing and/or including at consumer,including
farm transport packaging wholesale and restaurants and + Tadking Glimate Hbaliar Hiche 2 R e
retail markets caterers

Food loss and waste occurs more ‘near the fork’ in developed regions and
more ‘near the farm’in developing regions

Source: WRI analysis based on FAO. 2011. Global food losses and food waste—extent, WORLD RESOURCES INSTITUTE
causes and prevention. Rome: UN FAO.

Change

Protectthe
environment
Preserve biodiversity

Redlice food losses
and’'waste
Biobased Circular:
Economy:

TP

What you eat is
healthy for you

address’underweight/
overweight
« Food affordability
+~Social rights workers
infood chain
«“Improve animal
welfare

T

What you eat
supports local
economy

farmers; fishers &
aquaculture
producers
| > New business & job
|- ‘opportunities
»-Justtransition (Leave
no-one behind)

ES

What you eat has been
produced in a way that
minimises waste




TARGET 2-1 TARGET 9.2 [TARGET 2-3]  [TARGET 2-4]

e

SDG2—Four national Level Indicators

National Level Indicators 2030target | Curre
nt
DOUBLETHE SUSTAINABLE FOOD Status

UNIVERSAL ACCESS TO = O LT NITYAND EBEDHE%‘_T‘O,NAND Food Subsidy : Ratio of rural households covered 1.29 1
EéFoEDAND AHIRID™S MALNUTRITON PRODUCERS. " PRACTIES under public distribution system to rural households

where monthly income of highest earningmember is
TARGET 2-5 TARGET Q‘AI TARGET 2.8 TARGET 2.C less than Rs.5,000

Stunting: Percentage of children under age 5 years 21.03 384

who are stunted

Anaemia among women: Percentage of pregnant 235 50

women aged between 15 & 49 years are anaemicin

India

ENSURE STABLE FOOD
COMMODITY MARKETS

ANDITINEL( ACOED5TO Agricultural Productivity: Rice, wheat and coarse 5,018 2509
cereals produced annually per unit area(kg/Ha)

MAINTAIN THE GENETIC
DIVERSITY INFOOD
PRODUCTION

GENE BANKS

change-relateq A
2\ a?a,.
s

2030 Targets for sustainable -
food production o

wildfice -
v oo
ocoan
fostwave i difcation bisdwarsity
S glacial and
Sl parmafrost retreat 'n
s ? increasi Sl dusartification
oyalems soa laval risa

EXTREME WEATHER EVENTS SLOW ONSET PROCESSES

i

“Options that * Options that' S+ Options that build 1
enable’ people’“to préepare”people’ to people’s capacity.
foresee nisks~and absotbfrespond 16-3 to 7 “adjust”“to
prepare for shocks with j- changing
hazards; therefore minimum:~impact S conditions and

salinisation

Reduce by 50% the overall Reduce nutrient losses by at
use and risk of chemical least 50% while ensuringno
pesticides and reduce useby deterioration in soilfertility;
50% of more hazardous this will reduce use of
pesticides fertilisers by at least 20%

Transformative
capacity
| - Options that

| promotesysteric
changesto create

Reducesales of Achieve at least 25%

.y . agricultural landunder
antimicrobials for organic farming and a

farmed animals and in significant increase in
aquaculture by 50% organic aquaculture

an enabling
environmentfor

| community
adaptation -~ and
resiliencebuilding

on-their lives and
livelihoods

reducing the
impacts

evolving risks




PROBABILITY OF A

o
= oumrncat X /| MPACT

EVENT OR TREND

VULNERABILITY:

(V) Hazad

(Ikelhood
X maghiude)

X Vulnerability

Sensitviy : Adaptive
capacity

Hazard: the threatening event, including its
probability and geographical extent

RESPONSE the elements present in affected

areas, such as citizens, flora & fauna, buildings

or infrastructure

Vulnerability: the resistance or lack of resistance

of these exposed elements to the hazard

Building Agricultural Resilience

Enhanced understanding of the role of natural
resource base (water and soil)

Understand Potential Exposures : Focus on
extremes aswell asmean changes

Understand Sensitivities :Define critical thresholds
& interactions

Enhance Adaptive Capacity : Climate-ready crops &
production systems

Agriculture and Climate Risk

Agriculture account for 17% of global

Sustainable GHG emissions.
Food Production

Agriculture sector is both driving

Global Waming and facing high risks
linked to climate change.

Improving  the resilience  of

agricultural  systtms to climate

Sustainable change requires protection of the

Proceamas natural resource base (water & soil)

Distritation and development of new strategies,
tools, and practices for adaptation

Increased Biotic Stresses
Will Significantly Affect Agriculture

Insect pests
» Greater numbers, increased insecticideresistance
»  Geographic ranges increases & decreases

* Imports fromforeign sources

Pathogens
» Host-pathogen response changes (plants, insects,non-crop
reservoirs)
 Cultural control measures may be lessreliable
» Extreme events canspread

* Weeds
* Increased vigor, herbicideresistance
» Geographic range increases & decreases




Features of Modern Agricultural
Systems

* Favor large farms, new seed varieties, crop
monocultures and mechanisation, often at the
expense of ecological principles.

* Requires higher inputs of pesticides and herbicides to
guarantee against crop failure.

* Reduces the amount of organic matter returned to the
soil, decreasing productivity over time, whilst the
leaching of nutrients creates a vicious circle demanding
more and more fertilisers

» Water quality is affected by agricultural activities,
fertiliser and pesticide = runoff, salinisation and
alkalinisation, and through other toxic substances
which bio-accumulate affecting human health.

= Diminishingreturns
toiintensive
production

«Unstability ofthe

market
»Unfait competition
» Inducedinequalifies
< Demographic
dislocations

= Health and safety
hazards

Agricultural andagro-
industrial residues

+ Excessive useof
fertilizers and
pesticides

v Plastic’and other
debris in.marine
systems

|+ Othertoxic and non-

toxicwastes

Mismanagement &

Misuse of Technology

* Heavyuse ofinputs;
energy and
chemicals

+ Building ofresistance
ininsect species
Elimination of
naturatenemies

+ Faulty construction
and managementof
SErVices

+ Eaulty allocation of
land

The Decline of
Agricultural Biodiversity

osio ol uictin

) dhversty vt specis (gentic dvesty)

") diversity o speces (numberof specis) |
e UNFAO estimates that P oty st 5ol et |

_ /j fank, ]
p ““;C
I ’I’A Uflised et are n e EJ
£ covets 40 % of the total lanc s,
Ofthe 100 gobally | \mﬂ“
o e agriultil. 100N ).
cops, dlvering bt =
Loss of agricultural bio- ““;“’QML: il g—1
diversity leaves entire [l v
1 il Bl ot ot arnd 2% of te lobl renho.se gas eniesons,
s ditetly tibuted o paliaecos. 33 Kool egatet sl
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How can we produce more food while protecting
biodiversity?

GWU() Righet  THE GEORGE WASHINGTON UNIVERSITY
EORWARD

KEY PRINCIPLES FOR SUSTAINABILITY IN

FOOD AND AGRICULTURE

* Improve efficiency in the use of resources

» Optimizing water use inagriculture
+ Increasing nutrient use efficiency in crop production systems
* Developing precision livestock productionsystems
* Reducing food loss and waste throughout the supply chain.

« Conserve, protect and enhance natural resources
* Reducing soil loss and degradation
+ Mobilizing genetic diversity forcrop improvement

« Enhance the resilience of people, communities and

especially to climate change and market volatility

+ Early and rapid detection and prevention of plant and animaldiseases
+ Early and rapid detection of foodbormepathogens

* Protect and improve rural livelihoods, equity, and social well-

ing

» Promote responsible and effective govemance mechanisms




Increase productivity, employment and
value addition in food systems

Facilitate access to
productive
resources, finance
and services

Connect
smallholders to
markets

Build producers’

diversification of knowledge and

production and develop their
income capacities

Encourage

Sustainable agriculture
Efficient use of inputs (Water)

Improving water conservaton and  ° Floodirrigation
storage measures — Simpleand cheap

selection of drought tolerant crop — 50%of water wasted
species * Dripirrigation
using reduced-volume irrigation systems — Low pressure andvolume
. systems

managlng crops to. reduce watgrl.oss W sy
Selection of species and varieties that the root zone
are well suited to the site and to — Approx. 70%efficiency
conditions on the farm; s

» Sprayirrigation

Diversificaion of crops (including ~ Upto35%of water lost due

livestock) and cultural practices to to evaporation

enhance the biological and economic » Low-energy sprayirrigation

stability of the farm — Nozzle very close toground
— Upto 0%efficiency

Sustainable agriculture
Efficient use of inputs (Soil)

* Healthy soil is essential for the production of cropsto feed
both humans and livestock. Excessivetillage, overgrazing, soil
exposure, removal of organic matter and compression from
machinery amongst many other factors combine to damage
soil, reducing its fertility
Soil conservation, some methods
* Temacing
 Contour planting
» Strip cropping with covercrop
« Alley cropping, agroforestry
» Windbreaks or shelterbeds
» Conservation-illagefarming
* No-till
* Minimumtillage

Preserving Soil Fertility
Organic fertilizers :
Animal manure, crop residue, bone meal and compost
Nutrient available to plants only as material decomposes
Slow acting and long lasting

No synthetic
fertilizers Organic

1 fertilizers

No GMOs

\

No
agrochemicals

Reducing the use

Crop rotation of non-renewable
i, W,y / resources
, - ORGANIC FARMING <} .
P 3 Use of local
i Lower energy / : . o Fosoittoes
i use \

Lower water |
consumption |

| Reduced soil
loss

T Increased soil s i
Larger floral. faunal organic matter | Improved soil
and microbiological | water holding |

biodiversity capacity




Integrated Pest management Practices

] Deep ploughing in the summer to
expose the insect pupas so they
dry in the sun.

[ Use light traps and bonfires to
attract moths

[ Use of sticky boards to attract
and catch insects that suck plant
juice

] Hand-removing leaves on which
many insect eggs have been laid.

[ Setting pheromone fraps (which
use substances that attract
insects)

[J Using biological pesticides such as
neem seed-kemel extracts and
chilli-garlic extracts

[ Planting trap crops such as castor
and marigold.

Cultivation \
practices

Pheromone
traps

Biological controls

» Amethod of pest control that involves the use of
naturally occurring disease organisms, parasites
or predators to control pests is referred to as a
biological control

» The pest species typically does not evolve

genetic resistance to the biological control agent
the same way it does to pesticides

* Nematodes and fungi as biological control
agents
* Nematodes are  effective  against e
mosquitoes, corn  borers,  weevils,
grasshoppers, and locusts
* Problems with biologicalcontrol
+ Attack of an unintended host
» Make sure it does not become a pestitself

“Spiders are Important
Insect Predators

Technological innovations to
achieve multiple wins

* Yield enhancing technologies (e.gr Remote sensing,
precision agriculture)

* Improved, climate-resilient varieties (e.g. Drought Tolerant
Maize)

* Nutrition-driven and nutrition-sensitive technologies (e.g.
Biofortification)

« Alternative proteins to reduce GHGs, environmental
impact, health risks

* Gene editing for seed improvements

« Bigdata and analytics to lower transaction costs,improve
monitoring

Technologies for Sustainable Agricultural
Development

Pre & post
harvesting
technology

Energy saving

Biotechnology technology

Environment
protection
technology

Internet/Intranet Technology

Informati(_)n e_md GS&RS
Communication

technology technology




Protect and Enhance Natural
Resources

Enhance soil health and Protect water and
restore land manage scarcity

Reduce losses,
encourage reuse and
recycle, and promote

sustainable
consumption

Mainstream biodiversity
conservation and
protect ecosystem

functions

Sustainable Famrming Practices

» GPS-guided tractors and drones for more
efficient and targeteduse of resources like
water, fertilizers, and pesticides.

« better irrigation systems, rainwater harvesting, and the
adoption of drought-resistant crops.

« water-saving techniques like drip irrigation and sensor-
based soil moisture monitoring.

Climate-Smart ° Promoting climate-resilient cropvarieties
. and reducing greenhouse gas emissions
Agriculture from agriculture.

Sustainable Famrming Practices

« Promote agroforestry practices that integrate trees and
cropson the same land.

« This approach canenhance biodiversity, sequestercarbon,
and provide additional sources of income for farmers.

 Encourage crop diversity to reduce monoculture farming,
which deplete soil nutrients and increase vulnerability to
pests and diseases

i « Support regenerative agriculture practices that focus on
m@neratlve restoring and enhancing ecosystem health. This includes

Mricu‘ture cover cropping, rotational grazing, and composting

Facilitate access to productive
resources, finance and services

Providing small-scalefarmers Bringing rural youth back into
with accessto affordable, agriculture to be promoted by

quality seedsand planting investing in mechanizationand
materials of suitable crop advanced technologies in rural
varieties. locations.

Reducing a community’s Producer organisations to help
reliance on distant markets, smallholders accessan array of
intermediaries and food price services, including improved

fluctuations to be met by market information and food

decentralising accessto safety guidelines, aswell as
resources, finance and focusing on value-added
technology. production and marketing.




Improve livelihoods and foster
inclusive economic growth

Promote secure
tenure rights for men
and women

Empower people and
fight inequalities

Use social protection
tools to enhance
productivity and

income

Improve nutrition
and promote
balanced diets

Enhance the resilience of people,
communities and ecosystems

Prevent and
protect against Prepare for and
shocks: enhance respond to shocks
resilience

Srengthen
ecosystem
resilience

Address and adapt
to climatechange

Adapt Governance to
New Challenges

Enhance policy dialogue Strengthen innovation
and coordination systems

Strengthen the enabling

Adapt and improve environment and
investment and finance reform the institutional
framework

SDG2-Centrally Sponsored Schemes/Central
Sector Schemes (CSS)

* Rashtriya Krishi Vikas Yojana (RKVY); and Krishi Unnati Schemes
» Mission for Integrated Development of Horticulture (MIDH)
* Integrated Scheme on Agriculture Census & Statistics
* IntegratedScheme on Agriculture Cooperation
* IntegratedScheme on Agricultural Marketing
+ National Food Security Mission
+ National Mission on Qilseeds & Oil Palm (NMOOP)
+ National Mission for Sustainable Agriculture (NMSA)
+ and National Mission on Agriculture Extension & Technology
(NMAET)
* Pradhan Mantri Fasal Bima Yojana (PMFBY)




SDG2- Centrally Sponsored Schemes/Central
Sector Schemes (CSS)

+ Rasthriya Pashudhan Vikas Yojana (White Revolution),
* National Livestock Mission (NLM)
 National Programme for Bovine

 Breedingand Dairy Development, and Livestock Health and Disease
Control Programme.

* Interest subsidy for short term credit of farmers
+ National Programme of Mid Day Meal in Schools
* Price Stabilisation Fund
+ Targeted Public Distribution System (TPDS)

+ National Food Security Act (NFSA), passedin 2013
» Antyodaya Anna Yojana

National Mission For Sustainable
Agriculture (NMSA)
One of the eight Missions outlined under National Action

Plan on Climate Change (NAPCC).

Soil health managementand
synergizing resource
conservation

Integratedfarming

Improved crop
seeds, livestock
and fish cultures

‘Improvedfarm ‘Nutrient
practices’ management’

‘Markets’
‘Credit support’ ‘access to
information’

‘Ag'icultural
insurance’

‘livelihood

diversification’.

B i [0 S "¢ Agricultural Productivity
= == -Interventions
sz ol | [opd co...
Investments to increase soil health
nqauvcelb;f:l;::g :%;ﬁm; (e.g., fertilizers, agroforestry)

biodiversity above
& below soil

Chemicats poltute
precious water
systems

Artificial fertilizer is
one of the causes of
“dead zones”

Large scale industrial
agriculture has a
negative effect on
our biosphere

=] =]2]3
e 8§ aman O “oimam 9

=
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arganic farms

Superior water
holding capacity

Certified &
recognizable for
consumers

Provision of improved seeds and
planting material

Investments in small scale on-farm
water management for agriculture
(e.g. water harvesting, conservation,
irrigation technology)

Agriculture and irrigation extension
services with a special focus on

Chemicat: FH .
 ardinges =K i reaching women farmers
workers lives S '
bl s . .
Pestcides can bave 5 [T ogaric products have bigher Research in agriculture
R i H P | ielsofmiens
~ | -
'E [ S e Develop agriculture support systems
; dliate smart (early warning systems)

10
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‘Changes in the Atmosphere:
| ‘Composhion, Circuiation | |

CENTRE FOR ENVIRONMENTAL STUDIES

ANNA UNIVERSITY, CHENNAI — 600 025

sy

Climate Change Impact on Agriculture & Food e il m\m lat
Supply T | % } ;»,:m..

Cryosphore:
Sea ice, lco Shosts, Glaciers.

Changos in the Ocean Changos infon the Land Surtace:
Circulation. Sea Level. Bisgeochemistry Oragraphy. Land Use. Vegatation, Ecosystoms

Dr. A. MERLINE SHEELA
ASSOCIATE PROFESSOR

Schematic view of the components of the globalclimate system (bold),
their processes and interactions (thin arrows) and some aspects that may
change (bold arrows).

Climate Change 2001: The Scientific Basis; IPCC 2001

hat is climate change Anthropogenic Climate Change

adiative
) ) . " Black carbon
. Climate change refers to long-term shifts in temperatures and ; ol forcing can absorb 1 million
. ! - Scattering effect Absorbing light ~ times more energy than
Wter patterns cooling effect Warming effect the same mass of
= ..( carbon dioxide.

Cloud interactions

Fossil, fuel burning - .
coal, oil, natural gas Aerosol — soot, coal ash, smoke

Water vapour

. Condensation Condensation
— —

Aerosol

Cloud nucleation, in which aerosols act as surfaces where water may collect in the
atmosphere
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Calculating Radiative forcing Earth’s Energy Budget

coming solar reflected thermal outgoing
TOA TOA

Stefan-Boltzmann Law R
[T 340

(340, 341)
Heat rate through radiation mode can be calculated
by Stefan Boltzmann Law which is

ﬁene_rgy_t’hat is -

g=¢0 T4 A 4 absorbed wor released a " allfospheric

Where Y during a phase change X - B indc
q = heat transfer per unit time (W) -
& = emissivity power
0 =5.6703 108 (W/mPK*) - The Stefan-Boltzmann 1 4

Constant ; f ryﬂemed
T = Surface temperature in Kelvin (K)
A = area of the emitting body (m?)

reenhouse
|atent heat

imbalance

06 B

©.2.1.0)

sensible heat is heat
exchanged by a body
which  changes  the

of the body

Milankovitch cycles: Role in Earth’s climate

Atmosphere

> Most unstable and rapidly changing

The Milankovitch cycles include: > Composition has changed with evolution of the Earth

>The Earths dry atmosphere is composed of
>nitrogen (N,, 78.1% volume mixing ratio),

* The shape of the Earth’s orbit ':
known as eccentricity

« The ang|e at Earth’s axis IS‘—‘ ‘ Obliquity ofthe Earth >oxygen (0,, 20.9% volume mixing ratio, and argon (Ar, 0.93% volume mixing
. tio).
tilted with respect to Earth’s ) - ratio)
orbital plane, known as
obliquity

These gases have only limited | Trace gases, such as carbon dioxide (CO,), methane (CH,), nitrous

e The direction in Earth’s axis interaction with the oxide (N,0) and ozone (0O5), which do absorb and emit infrared

. . . . . P radiation.
Of rotatlon IS pomted, known mcomlr)g solar ra.dlatlon. and thev These so called greenhouse gases, with a total volume
as precession. do not interact with the infrared mixing ratio in dry air of less than 0.1% by volume, play an

radiation emitted by the Earth essential role in the Earth’s energy budget
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Ozone in the lower part of the atmosphere, the
troposphere and lower stratosphere, acts as a o + The most variable component of the
greenhouse gas. K X .
. atmosphere is water its various phases
Beside these gases, the A
. p . are vapour, cloud droplets, and ice
< Higher up in the stratosphere there is a natural atmosphere also contains solid crystals
layer of hlgh ozone concentration, which absorbs and liquid particles (aerosols) and |« water vapour is the strongest
solar ultra-violet 0 o) L .
radiation clouds, which interact with the greenhouse gas.
S . i i i iati For these reasons and because the
< In this way this so-called ozone layer plays an !ncommg and outgomg radiation transition between the various
essential role in the stratosphere’s radiative O, in a complex and spatially very
. . phases absorb and release much energy,
balance, at the same time variable manner ) :
filteri t thi tentially d . f f water vapour is central to the climate and
r;c?irela?ign ou IS potentially damaging torm o % o™ o™ oo its variability and change

Annual Greenhouse Gas Emissions by Sector

Industrial
processes

Natural and anthropogenic drivers of climate change

16.8%

Power stations
21.3%

Transportation fuels
14.0% [

Waste disposal
and treatment
3.4%

Drivers:
Increased emissions of
carbon dioxide and other
greenhouse gases

. Human system Human N ral Natural syst
Agrcutural 1 g Land use and ST =) ek
byproducts 10.0% piamass buming interactions system System interactions

Human population growth, Increased greenhouse gas

et et Resdanta commerci s

Fossil fuel retrieval, 11.3% 10.3% 9; fh ial, commercial, . Fre) ! heat energy in atmosphere
processing, and distribution ' ' and other sources

Feedbacks:

Increased temperatures,
extreme weather events, sea
level rise and precipitation

206% 29.5% 40.0%

variability.
8.4%
19.2% 91% 06w 65%
12.8% : 18.1% 26.0%
Carbon Dioxide Methane Nitrous Oxide

2% of total) 1% of total) (9% of total)
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IPCC Sixth Assessment Report

* Human activities are causing climate change, and the planet is
irrevocably headed towards warming by 1.5 degrees Celsius over pre-
industrial times in the next two decades

* The report predicts that based on existing commitments by countries
to curb their emission, the world is on track for global temperature
warming by at least 2.7°C by 2100, calling it ‘Code red for humanity’.

* The report also mentions that unless extremely deep emission cuts
are undertaken by all countries immediately, the 2015 Paris
Agreement goals are unlikely to be met.

* The report recommended that countries should strive to achieve net-
zero emissions — no additional greenhouse gases are emitted — by
2050.

* Increase in frequency and severity of hot extremes

* The increase in rainfall will be more severe over southern parts of
India

* Rain could increase by 20% on the southwest coast compared to the
1850 — 1900 level

* Floods, glacial lake outbursts
* Decline in glacier volume

* Regional mean sea level rise in South Asia Heat waves -
Forest fires

Warming in Indian Ocean

* Changes in monsoon precipitation (More severe rain is expected over
southern India in the coming decades. The report says the presence
of aerosols and particulate matter due to human activity has
influenced rainfall events in the Indian subcontinent)

* Rise in sea level — frequent and severe coastal flooding (Across the six
Indian port cities of Chennai, Kochi, Kolkata, Mumbai, Surat, and
Visakhapatnam, 28.6 million people would be exposed to coastal
flooding if sea levels rise by 50 cm)

* The global mean sea level in the Indian Ocean is rising at 3.7 mm
annually.

* Extreme sea-level events, that previously occurred once every 100
years, will now be seen nearly every year

Glacier melting

* Glaciers in the Hindu Kush Himalayan (HKH) region will keep shrinking
and the snow cover will retreat to higher altitudes.

* Heatwaves and humid heat stress will be more intense and frequent
in the 21st century

* Northern India, specifically the Indo-Gangetic Plain, was one among
three large agricultural regions along with the US Midwest and
Central Valley, where high ammonia concentrations were seen due to
large-scale biomass burning

* India’s geography makes it extra vulnerable to extreme climate
events. The geography of India is such that it is surrounded by the
warm tropical waters of the Indian Ocean on all three sides and the
melting Himalayas on the north.
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Land under Agriculture in India
» The use of land under agriculture depends on

som @india.in.pixels

* Soil type
* Irrigation facilities
¢ Climate
anoos
s000
w000
20008
1000
and under cutivaion tand under forest tand under pasture
Percentage of land under agriculture and related
sectors
CARE PRACTICES
Child care
Feeding practices.
Nutrition education
SOCIO-ECONOMIC FOOD AVAILABILITY Food preparation
AND POLITICAL (trends and levels) Eating habits
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Market conditions (v ty) NUTRITIONAL
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Uvelihood systems
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Markets
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Cultural attitudes
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Purchasing power
Market integration
Access to markets

UTILIZATION
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HEALTH AND SANITATION
Health care practices
Hygiene

Water quality
Sanitation
Food safety and quality

Conceptual Framework of possible causes of low food consumption and poor
nutritional status (FAO, 2000)

Climate Change

Pest and Diseases
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Role of Agriclture for climate change

In 2018, global emissions due to agriculture (within the farm gate and 200
including related land use/land use change) were 9.3 billion fonnes of 180
CO:2 equivalent (CO2eq)

Methane and nitrous oxide emissions from crop and livestock activities
contributed 5.3 billion tonnes of CO2eq in 2018, a 14 percent growth 140
since 2000 120

Livestock production processes such as enteric fermentation and
manure deposition on pastures dominated farm-gate emissions, together 100

generating 3 billion tonnes of CO2eq in 2018 80 l I I I

- Land use and land use change emissions were 4 billion tonnes CO2eq in 60 -
2018, caused mainly by deforestation 62.9, billion tonnes CO2eq) and
drainage and burning of organic soils (1 billion tonnes CO2eq). They 40

decreased globally by 20 percent since 2000

From drainage and fires of organic soils increased by nearly 35 percent
since 2000

20

(Source: FAO, 2018) S5 5 5 o 9 s

Heffer and Prud’homme, 2016

Wetland rice fields represent globally 15-20% of the annual
= China anthropogenic CH, emissions, and about 4% of the global CH,
emissions

= India

= United States Water Regime

= Brazil

= Pakistan Cropping season

Canada emission from paddy field Soil temperature

[
|
France ‘
[
|

= Indonesia [ Factors affect methane

ROW Fertilizer application

Heffer and Prud’homme, 2016 Agricultural practices

— A A A N




Control of methane emission

Alternative flooding-drying

Cultivars with few unproductive tillers

Small root system

High oxidative ability, and harvest index
Excessive application of organic amendments

Application of potassium, biochar, nitrate, sulfate, ferric iron,
urease, and nitrification inhibitors

Conservation tillage
Precision agriculture
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Control release urea

Fertilizer Nutrient

Fertilizer Coating
Care Membrane

‘anting

Dimensions of climate change risks
— Affects food production

Food safet
Foodborne diseases

> Impacts the livelihood

> Food price increases
> Poor people not buying food

+ Change in the nutritional quality of food
« Low protein ad vitamin concentrations

Stability of food WESSSSSSSSN . |ncreased frequency of extreme events
supply > Increased climate variability

Global warming

Weather extremes

§ 3 4

Direct effect on crop Indirect effects Socio-economic
g rowth effects

1.Change in
morphology
2. Changein

Los_s_ in soil Food security
fertility and demand
Incidence of trade Policy
cost-benefit

physiology
3. Change in
phenology

flood, drought,

pests ratio
Sealevel rise




Climate and agriculture

* 'Agriculture’ is the main occupation for 50 percent of population in India.
Agriculture and allied sectors contribute 15.4 per cent of the Indian GDP
(OECD, 2017).

* Farming activities are carried out by the selection of crop which is specific
to suit climate, soil type, resource availability, etc.

* Therefore, farming production and productivity is completely dependent
on climatic conditions

* Weather disruptions, like changes in temperature, precipitation and solar
radiation, affect the agriculture ecosystem including livestock, arable and
hydrology sectors.

* As per the global report prediction, a loss of 10- 40 percent in crop
productivity is estimated for 2100
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Threat to food security due to Pests (climate related)

Invasive pests

Species such as fall
armyworm, which feeds on
crops that include maize,
sorghum and millet, have
already spread due to
warmer climate.

Others, such as desert
locusts, which are the
world’s most destructive
migratogy pests, are
expected to change their

migratory  routes  and
geographical distribution.

Impact of atmospheric CO, increase on agricultural insect pests
/*‘}\ 1. altered C:N ratio
\ A s —_—
A qudiy foige
LEEEES S S S
4. decrease in pest consirnptor rites
abundance l

I
@Mﬂg b

1

HOW DOES TEMPERATURE INCREASE AFFECTS INSECT PESTS?

A K
o o

/TN
Ok

LAY
»

Increased number of
generations

&

Increased overwintering
survival

Expansion of
geographic range

Desynchronization of

insects and their natural
enemies

2%

Outbreak of plant
diseases transmitted by
insects

T~

Loss of synchrony with
the host plant
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Crop yield loss

. Climate change may affect the production of maize (corn) and
wheat as early as 2030, according to a new NASA study.

projected increases in
temperature, shifts in rainfall
patterns, and elevated surface
carbon dioxide concentrations
from human-caused
greenhouse gas emissions.
These changes would make it
more difficult to grow maize in
the tropics, but could expand
wheat’s growing range.

/

>pupulations

Y s D
Normal A - q o
q El- Nin ndition La Nin: ndition
AT o Conditio a Nina conditiof
. J ‘ J
Permanent east-to-west g

The strength of trade winds . . .
diminishes, causing warm water Trade winds intensify,

to be redirected eastward, resulting in a greater push
towards the western coastlines of

winds known as trade winds
blow westward along the
equator in the Pacific
Ocean, moving warm water

of warm water toward Asia
from South America toward the Americas \ p
Asia, according to NOAA ‘ ‘
( . : )
( ) The upwelling of cold water On the coast of the Americas,
‘ Ocean Upwelling ‘ diminishes upwelling increases, causing more

cold nutrient-rich water to rise to
the surface

Supports phytoplankton &\
microscopic organisms —
which are a crucial energy
source for large animal .
) Ocean productivity decreases \
. )
Ocean productivity ‘

increases

J
{ Affects phytoplankton ‘

growth

El Nino effect on weather

Ocean )

temperatures Weakening of

in the Central Changes in ogscon Indian

and  Eastern Atmospheric circulation monsoon
Pacific Oceans patterns (XL the tends to be
rise above Indian weaker
normal

subcontinent

El Nifio is an oscillation of the ocean-atmosphere system in the tropical Pacific having important
consequences for weather around the globe.”

El Nino takes place every 2 to 7 years and last for months to two years




El Nifio has a substantial impact on our

weather patterns as elevated ocean 12
temperatures cause the Pacific jet
stream to shift southward from its
normal position

India: Below-average rainfall
Drought condition
A decline in summer crop

In India
stronger
monsoon

Winter
temperature
increased
than normal
in the
northern
regions and
cooler in the
southern
regions

El Nino effects on Indian Agriculture
e ————————————

Reduced Rainfall

« Crop
failure

VR
+ Water
scarcity

Yield

R decrease
* Increased food

cost
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El Nino occurrence in India

Between 2001 and 2020, India saw seven El Nino years

Four El Ninos resulted in ht (2003, 2005, 2009-10, 2015-16)

Kharif or summer-sown farm output decline by 16%, 8%, 10% and 3%,
stoking inflation.

Impacts of El Niflo Southern Oscillation on the global yields of major crops

El Nifio minus neutral

B Significant-positive impacts I Significant-negative impacts No yield data are availale
[71 Insignificant-positive impacts I insignificant-negative impacts I Non-cropland

lizumi et al., 2014
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La Nifa minus neutral

M Significant-positive impacts

M Significant-negative impacts
t-positive W ir gative impacts

No yield data are availale
I Non-cropland

Solutions to Climate Change

Forest Conservation

X i B SN 7 [
International Cooperation Adapting to climate Sustainable Agriculture

Precision Agriculture

1) Efficient resources management through variable-rate
application of nutrients, agrochemicals, and water

2) Reducing crop yield losses during harvesting

3) Minimizing environmental risks (i.e., reduced greenhouse
gas emissions and nutrients leaching), and

4) Optimizing footprints of the farming inputs (e.g., carbon
sequestration and soil organic matter)

A catch crop aims to catch or take up
nutrients that could potentially leach out
of the soil, principally nitrogen, and
convert inorganic nutrients into organic
~ forms which are more resistant to
. ; : #%% leaching and also provide nutrition for the
Any crop that is grown | Soil biome, augment soil organic matter,
between two main crops |@nd improve soil structure.




Relay cropping

- Relay cropping is a method of multiple cropping in which one crop is
seeded into a standing second crop well before the second crop is
harvested.

- Relay cropping is a complex set of res
capable of improving
- soil quality,
- increasing net return,
« increasingland equivalent ratio, and
« controlling weed and pest infestation.

Rice-cauliflower-onion-summer gourd is one type of relay crop grown in
India.

Sead Clover

Seed Cered

Cropinsping  Afer Cereel
Herbicde
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Cover crops

- Any non-cash crop grown in addition to the primary cash crop

- These crops have the potential to increase soil organic matter and
fertility, reduce erosion, improve soil structure, promote water
infiltration, and limit pest and disease outbreaks.

Potential pest management strategies for mitigation and adaptation to new environmental

conditions

sealdl] + Mitigation and adaptation strategies

« Pest population dynamics
« Global information system for invasive species

Lower treatment thresholds
iversity conserval

mprovement of cl | formulations

Adaptation strategies

- Direct sowing

« Climate-resilient crops (planting drought-tolerant crops)
« tolerant variety of chickpeas
« wilt and sterility mosaic-resistant pigeon pea

« Early planting

« Early maturing crop species
« early maturing variety of soybean

« Crop diversification

« ashift from the regional dominance of one crop to regional production of a number of
crops, to meet the ever-increasing demand for cereals, pulses, vegetables, fruits, oilseeds,

fibers, fodder, grasses -

« Rainwater harvesting
+ Market responses
« Income diversification and credit schemes
- Developing meteorological and forecasting capability
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Case studies - Climate Change
Adaptation in Agriculture

CAPACITY BUILDING PROGRAMME
CLIMATE CHANGE RISK ASSESSMENT AND ADAPTATION PLAN TAMIL NADU — AGRICULTURE
CCC&DM, Anna University, Chennai
22 September 2023

R.Rengalakshmi
M S Swaminathan Research Foundation

Adaptation
* Process of adjustment to the actual climate and its effects

* Plays a key role in reducing exposure and vulnerability to
climate change in natural systems.

* Adaptation is subject to hard and soft limits. A hard adaptation
limit is when no adaptive actions are possible to avoid
intolerable risks while in a soft adaptation limit options may
exist but are currently not available to avoid intolerable risks
through adaptive action.

Early Warning Systems and Climate Information
Systems -EWS for All by 2027 (CoP 27) — Different
time and spatial scales (Medium Range Weather
Forecast — bi weekly — at block and District level

Farm Level measures: Cultivar adjustment; planting
date adjustment; adjusting planting date; irrigation
optimization (AWD/DSR); soil

improvement; fertilizer optimization; other
management adaptations at system level within farm
and across the landscape, Restoration of coastal and
hydrological processes, introduction of heat-

and drought-adapted genotypes into high-risk
populations, increasing the size and connectivity of S
habitat patches, agroecological farming, : B
agroforestry etc o

Case 1: FARM PONDS+: Suitable to the regions — frequency of dry spells and drought are increasing: Tiruvannamalai district

Ecosystem-based Adaptation (EbA): EbA is definedas / \

the use of ecosystem management activities to ok, 3
increase the resilience and reduce the vulnerability of
people and ecosystems to climate change.
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()

————+ Stream —

Farm Ponds Types — a) surface farm pond; b) spring fed farm pond; c) offstream farm pond

Inlet Channels and Stone works in
the spill way

Designing Farm Ponds

+ Design parameters— Mean Annual Rainfall and its

spread, Soil type, Infiltration rate, Slope of the
catchmentarea, drainage pattern

+ Farmpond location is crucial - water from the major

part of the catchment area drains to farm ponds —
accordingly, land management needs to be done

+ Design with asilt trap system helps to reduce the post-

construction management

SOIL and Average annual rainfall

* Areas receive an average annual rainfall ranging from

500 to 750 mm — Construction of farm ponds with 500
m3 capacity

* Vertisol/Black soil area where mean annual rainfall is

above 750 mm - constructing 500-1000 m3 capacity
farm ponds without lining

3 Ak 8.6  Aarvarg ard selocvon of wis for famm pond lcaton i fam catchment wes

th et ogm

CWR* Critical stages Water requirement(mm) for
(mm) critical irrigation in kharif
~ 30mm  50mm
Cereals  Sorghum 450  Booting, 40-55 90 150
Blooming 55-65
Milky Dough Stage 65-80
Maize 450 Tasseling 40-65 90 150
Silking 66-95
Grain development 96-105
Pulses Redgram 200  Flowering 35-40 60 100
Pod setting 55-65
Chickpea 200 Late vegetative phage 35-40 30 50
Black gram 200  Fowering 35-40 60 100
Pod setting 55-65
Green gram 200  Flowering 35-40 60 100
Pod setting 55-65
Oil seed Ground nut 400  Flowering, 30-45 90 150
crops Peg Formation 45-55

Pod Development 60-80




This initiative led for the formation of
farmers’ producer organization “Kolli Hills
agri-bioresource Producer Company
Limited” covering 583 tribal farm families.

C Integerated A forest

ase 2

»About 1000 acres of unused and barren land were converted into fertile
land & now additional 1000 acres are under development

»Farmers have cultivated multiple crops such as jack, mango, cashew,
lime, orange, coffee, pepper, clove and silver oak that ensured long-term
income opportunities from their own land

»215 mini percolation ponds and 17 common wells were established in
four panchayats that helped these farmers with irrigation, livestock
management and household consumption

»About 138.58 tons of vegetables and 83.62 tons of millets were
harvested by farm families and increasing local consumption

» 150 on-farm, off-farm and non-farm small-scale enterprises are

l‘ established

»Around 8401 training days were organized leading to skill empowerment
of the farm families.
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.

“Multi-story mixed farm to increase income,
enhance nutrition supply, and ensure
environmental sustainability.”

.

500 farm families in the northern and southern
panchayats

Promoted, Jack, Nutmeg, Mango, Acid lime, Sapota,
Pomegranate. Amla, Goava, Moringa, Fodder Crops,
Vegetables

Soil conservation and Water Resource Development
Health and Women Development

Institutional Development

Training and Capacity building

Community based production, precleaning and
marketing

.

Mobile App

Sustainable and Scalable Risk

Case 3 : Picture Based Advisories Bundled
with Picture Based Insurance for
Management Services

* The picture-based monitoring of crop
phenology for advisory and insurance
and services is an innovative tool to
improve agricultural risk management in
crop cultivation in partnership with
CABI.

Pilot tested — 1000 farmers with HDFC services

PICTURE BASED ADVISORIES - SEEING IS BELIEVING 2019-2020

Smallholder farmers in India are Season 1: Kharif 2019

increasingly — exposed to  extreme
weather events and biotic stress (pests,
diseases, nutrient disorders, weeds etc.).

* Planning stage-Learnings for the next
season and understanding farmer’s
expectations

- 25villages- PBA + Plant clinics

In this context, picture-based 1 clir
25 villages- Only Plant clinics

monitoring of crop phenology to extend
necessary advisory support and - A total of 1059 farmers were registered

msgraﬁce 1 sgr\li1ces to u:\prove - Village sessions were conducted to
agricuttural - risk management . was familiarize the farmers to the concept of
initiated. PBA and PBI

- Risk surveys conducted- crop loss due to
pest and disease is more at individual
level

Target farmers: Pudukottai —and
Thanjavur Paddy and Groundnut
cultivators.

- 1180 overview images & 373 close up
Methodology: ~ Picture  validation, images received.

advisory dissemination, loss assessment  _ 4309 of registered farmers have sent the
and insurance pay out. repeat pictures.




PICTURE BASED INSURANCE 2020-2021
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Damage level No.of insured farmers who received the payout based on the
damage category
< 20% damage 20-50% damage 50- 75% damage (Total
Damage category 37 136 2 175 Stem Borer — Paddy Pest 2::;\:‘;:5;'::&?(;9 Case 4: Community
Insurance amount Rs RS ol aalias Seed ban kS:
. Rs. 14,28,000 Rs. 39,000
received 0 o s, 10,500 6. 15,500 14,67,000 ﬁl E)latfot [Tm for .
ernative see

systems for small
millet landraces

Major Learnings
* Field agent model was adopted where the local
volunteers helped to take the images.

Seed banks adopt the traditional practice of seed
exchange to promote the use of quality seeds,
managed by the local community at the village level.
It has been demonstrated as a suitable model to
promote traditional varieties and landraces of
under-utilized crops.

* The synergy of PBA + Plantwise helped the farmers
to confirm the problem and follow the subsequent
recommendations at closer time interval.

Gram Pod Borer-
Groundnut Pest (Feeding
leaves in circular Patches)

Tikka Leaf Spot —
Groundnut Disease
(Yellow Leaf spots, Light
& dark brown patches)

* PBA showed promising experience by farmers and
way forward for the remote advisories

Seed Systems and Seed bank

They are in a degraded state R
causing severe losses in
crucial ecosystems services —
runoff, soil erosion and
flooding which are affecting
local biodiversity and farm
lands

¢ Understanding How formal and informal seed
systems operate to plan for seed support

The good catchment area
becomes bad and the surface
runoff and soil erosion results
in increased siltation of water
bodies downstream

Case 5: Greening
of Hillocks, Tiruvannamalai dt,

Tamil Nadu - EbA
¢ Preparing a database of farmers who are amtt fad

growing traditional varieties J

Built the capacity of implementing officers and community on the scientific
planning and implementation of activities

GIS and Remote sensing tools were used to map and plan for the afforestation and
land management measures

Based on slope 4 zones were categorized and appropriate Key activities were
implemented — rockfill dams, sunken pits, staggered contour trenches with mounds
for planting locally adapted tree species etc in upstream and compartmental
bunds, agro forestry, injection wells, farm ponds, percolation ponds etc in the
downstream

¢ Variety-sensitive seed support: Providing agro-
ecological matching of varieties to physical
environments and farmers’ preferences

e Establishment of village-based ‘Seed Bank’ with
the necessary training and awareness — use and
resupply of seeds with locally developed norms

Decision support systems developed for upscaling in other similar ecosystems
and rules




Key results

Decision support system Degraded hills — Before treatment in 2019 Hills after treatment in 2022 \
a @&
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Key learnings

1. Adaptation technologies — bundled with support services for higher level of
adoption

2. System oriented — for a transformative changes
3. Building on the traditional practices supports in quicker adoption — CSBs

4. Support mechanisms for the farmers to invest in some of the hard
structures as well as community-based infrastructures

5. Digital technologies offer innovative farmer centric solutions

THANK YOU.....




Status of Agriculture in Tamil Nadu

S.SANKARASUBRAMANIAN

Deputy Director of Agriculture (Training)
Commissionerate of Agriculture

Chennai

Normal Rainfall

937.5 mm
Source - Season and Crop Report, 2021-22
Dept. of Economics & Statistics

1. Total Geographical area
2. Net Area sown

3. Area sown more than once
4. Total cropped area

5. Cultivable waste land
(23%)

+ Current fallow
+ Other fallow-18.636 Lakh Ha

+ Culturable waste

- 130.33 Lakh Ha
- 49.089 Lakh Ha (38%)
- 14.392 Lakh Ha (11%)
- 63.481 Lakh Ha
- 30.105 Lakh Ha

- 8.005 Lakh Ha

- 3.464 Lakh Ha

Sum of Net area sown & Cultivable Waste land - 79.194 Lakh Ha (49.089 +

30.105)-(60.8%)

6. Area not suitable for cultivation - 51.136 Lakh Ha (39.2%)
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mil Nadu Agriculture at a glance

Zones

MATIC ZONES OF TAM

Districts
covered

NADU

Characters of the zone

North Eastern

Kanchipuram, ~ Chengalpattu,  Tiruvallur,
Cuddalore, Villupuram, Kallakurichi Vellore,
Ti 1 a A A

Tir

Coastal Area or Dry tract. Annual Rainfalll is
1105 mm. Soils found in this zone are Red Sandy
loam, Clay loam and Saline coastal Alluvium.

North
‘Western

D} i, Krishnagiri, Salem and kkal

Dry tract. Annual Rainfall is 875 mm. Major

(Part)

soils are Calcareous Soil.

Western

Erode, Coimbatore, Tirupur, Theni, Karur
(Part), Namakkal (Part), Dindigul, Perambalur
and Ariyalur (Part)

Dry tract but fertilize soil. Annual Rainfall is 715
mm. Red loamy and Black Soil are the major
soils.

Cauvery Delta

Thanjavur, ~Nagapattinam, Mayiladuthurai,
Tiruvarur and parts of Tiruchirapalli, Karur,
Ariyalur, Pudukkottai and Cuddalore

Receives more rainfall in North East Monsoon.
Annual Rainfall is 985 mm. Soils found in this
zone are Red loamy and Alluvium.

Southern

Madurai, Sivagangai, Ramanathapuram,
Virudhunagar, Tirunelveli, Tenkasi, Thoothukudi!

Dry Tract. Annual Rainfallis 857 mm. Black soil,
Coastal alluvium and Red Soils are the major
soils.

High Rainfall

Kanyakumari

‘Annual rainfall is 1420mm. Saline coastal,
Alluvium and red loam are the major soils.

Hilly

‘The Nilgiris and Kodaikanal (Dindigul)

Annual rainfall is 2124 mm. Lateritic is the
major soil




Land Holdings in TN

Big Farmers
(>5 Acres
5.95 Lakh - 8%)

Small Farmers
(25 - 5 Acres)
119 Lakh - 14%)

Marginal Farmers
(<2.5 Acres)
62.24 Lakh - 78%)

79.38 Lakh

Total Operational
Land Holding

92 % - SF & MF operating
62% of land holdings

Average Land Holding in TN - 1.87 Acres (0.75 Ha)
Source- Agricultural Census - 2015-2016 by Dept. of Economics & Statistics

Agricultural Crops Area 5 Year Trend

In Lakh Ha

S. No Crops 2018-19 {2019-20(2020-21{2021-22|2022-23
1 Paddy 17.21 19.07 20.36 22.17 21.59
2 Millets 9.24 9.61 9.8 9.55 9.24
3 Pulses 8.50 8.24 8.02 8.02 7.91
4 Cotton 1.35 1.70 1.12 1.48 1.73
5 Sugarcane 1.66 1.31 1.28 1.48 1.59
6 Oilseeds 3.90 4.09 4.73 4.33 4.17
7 Horticultural Crops 11.43 12.01 12.93 13.23 13.03]
Total Area 53.29 56.03 58.24 60.26 59.26

Demand & Production of major Food Crops in TN

Total
Demand
(Lakh MT)

Millets

Rice

Pulses

“Oilseeds Vegetables

Total 6 8 52
Production (0] 1
(Lakh MT) 79- 7.66 0.63
*Excluding maize ** Excluding
production of tapioca
28.27Lakh MT production of
Source: 30.55Lakh MT
7 ICMR 6
2 oy 2021.22, Statistics
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Agricultural Crops Production 5 Year Trend

In L.MT
::; Crops 2018-19(2019-20|2020-21|2021-22|2022-23
1 Paddy 61.31 72.65 68.81 79.06 75.57
2 Millets 37.08 36.31 34.7 35.92 36.31
3 Pulses 5.51 6.06 4.73 4.99 5.03
4 Cotton (L.Bales) 3.20 4.18 2.43 3.02 3.19
5 Sugarcane (Cane) 170.96 141.19 132.84 161.67 176.58
6 Oilseeds 9.40 10.75 10.63 10.83 9.49
5 years trend of Productivity of Agricultural crops

In Kg/ Ha

::; Crops 2018-19(2019-20(2020-21|2021-22|2022-23
1 Paddy 3,562 3,809 3,379 3,566 3,500
2 [Millets 4,012 3,777 3,541 3,761 3,930
3 Pulses 648 735 590 622 636
1 Cotton (in terms of Lint/Ha) 404 419 369 347 313
2 Sugarcane (cane - MT/Ha) 103 108 104 109 111
3 Oilseeds 2,410 2,628 2,247 2,501 2,276
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FOOD GRAIN-AREA, PRODU

ON YEAR WISE TREN

___ Trend of food grain production for the past 10 years
e
\ 180.00 127.95 119.97
11385 115,02
160.00 10713 116.91 *
_m Seco Third  110.03 .
HED : 108.24
" 103.90
i 120.00
Oilseeds Maize Papaya
Groundnut Paddy . 100.00
" Pear Food Grains
Sugarcane Pineapple . o 52.38
N Plum Nutri-Cereals 5
Aonla Radish j
[TENE] i Sapota (Ragi, Bajra, 60.00
Tapioca P Varagu, Thenai) 000 37.55 36.92 39.74
Jack Cloves Carrot - 3495 388 5.
P - - 38.74 %
Cabbage Chrysanthemum Coconut 20:00 \2220) — = u
Green Chillies Jasmine 0.
Marigold e 2013-14 2014-15 2015-16 2016-17 2017-18. 2018-19 2019-20 2020-21 2021-22 2022-23
S — —e—AREA (L.Ha.) ~+~PRODUCTION (L.MT)
Source: T)Agricultural Statistics at a Glance, 2022 2) 3 Advance Estimate 2021-2022 -23 Final Estimate 10

3/23/2024

HONOURABLE CHIEF MINISTER’S VISIO

Challenges/Intervention

» Fragmentation and lesser land holdings / Cluster approach

. » Labour shortage / Mechanization

(a) To take steps to bring an additional area of 11.75 lakh
hectare under net area sown so as to increase the present
cropped area from 60% 1o 75%

« Input cost / New age fertilizers

» Marketability / Collective marketing &value addition

(b) An area of 10 lakh hectare of present double cropped area
will be increased into doubled i.e. 20 lakh hectare in the
nextten years.

* Technology adoption / Motivation

{c

Tamil Nadu will be brought within the first three positions * Lack of synergy in public extension / Team building
inthe country in agricultural productivity in crops like food
grains and commercial crops such as coconut, cotton,
sunflowerand sugarcane.




Thrust areas

« Bringing back fallow land into cultivation
* Organic farming

« Integrated Farming System

* Micro irrigation

« Agro forestry

* Market linkage

« Collective marketing

3/23/2024

THANK YOU




Adaptation strategies

Agriculture
(&

change in

23-03-2024

Climate Change and Climate

Variability

Climate change

—
Climate variability
Weather
—>
hours days months years decades centuries.

* Weather: Changes within a short period

+ Climate: Ave. weather over a period & large area

* Climate variability: Reversable deviation from the
normal

* Climate change: Irreversible changes over a period

Change in Air Temperature Since 1880
o6

04
climate
g change
& o2
E climate
g variability
é o
5 o2
on annual
——— Syearmean

06— . . - . . 3

M0 190 1920 1940 1se0  1s80 2000 2020

#ZMetOffice  CO, at Mauna Laa now reaching 50% above pre-industrial levels

o
(o}

50%increase
A7ppm Ty

Pre-industrial

/278 pm

/

1760 1780 1600 1820 1840 1860 1680 1900 1920 1940 1960 1980 2000 2020

June2020 416.60 ppm
June 2021 418.94 Ppm
June2022 420.99 ppm
June 2023 423.68 ppm

CO, (parts per million)

Global CO, level at
Mauna Loa Observatory

Mauna Loa, the world's largest volcano,
Located on the south-central island of Hawaii, U.S.,

spherié Cdz at Mauna Loa Observatory

GHC emission from different sectors (MT CO,)

2000

<+————— ENERGY

1500

10087 | (6.8%)

13784 (5.3%)

1000151931 (7.5%)

i +=— INDUSTRY

(6.2%)

57.73
(3.0%) 190473  .177.03

- oo S —"
165.31 - | WNCAD

1732 (B.7%

(37.8%)
500
N . i . . s
Electricity Transport Residential Other ~ Cement lon&  Other Agriculture Waste  Gross  LULUCF  Net
I Energy Steel  Industry Emissions Emissions
sst (o o700
i (2.0%)
350 (13.0%) 33441
6087 et 50 |
300 (@08%) 10.49
212.10 244
201 Gaawy  (O7%)
......... 50
200
150 : i
Agricultural sector Land Use, Land-Use
100 R o Change and Forestry
s e (LULUCF)
20752
Livestock  Manure Rice Soils  Buming of Total 250 =
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15 - 25 yield
reduction in India

IPCC VI AR 2022

DroughtIncidence  Area prone to floods (%GA) Cyclone-proneness

Corpt ©

Source: CRIDA (ICAR), 2020
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Vulnerability of Indian agriculture to Climate Change (2021-2050)

TNDIA
Vulnerability of Agriculture to Climate Change

Vulnerability Index

Very Low
Low
<o Medium %
o High
[ very High ';3
A

Source: CA Rama Rao et al (2013)”

Shift in onset of monsoon over the past ) years e e e e e o et (10 2010

1951-1980

18601980 1870-2000 P 18802010

* Monsoon onset week was shifted from 1950 to 2010

Quantity increased during NEM but decrease in SWM

« Shift has both temporal and spatial variation

« Two weeks earlier onset in southern districts of TN * Rainy days decreased from 68 to 48 days, drasticin SWM

* One week earlier in north western and western TN. +  Frequency of >50 mm is once in 17 events & >100 mm is

once in 155 events.
* Delayed a week at Coastal, WZ and North eastern TN.
Chance of deficit rainfall occurs once in every four years
and excess rainfall is once in eight years.

Increasing intensity of rainfall, shift in rainfall season, gty

hence more emphasis should be given on soil moisture < Decrease in rainy days is an alarming one, which will be
AR, resulted in poor distribution of rainfall and reduction in

LGP.
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Long period Seasonal Average 1980 - 2010

ey ) Y A A Y P ER B E A 2

Ave.mm 189 229 591 1085 2017 753.0 861.4 659.1 3658 334.8 163.5 44.6 3593.3

Long period Seasonal Average 1980 — 2010

amm South West Mensoon North East Mensoen M

BvaRmm 369.3 2639.3 3593.3

[Standard Week 1951-80 | 1961-90 | 1971 —-2K | 1981 -10 Proposed week

Premonsoon sowing week

Rainy season start week 15 16 15 15 15 15
Rainy season end week 50 49 50 50 50 50
Length of growing period 38 36 38 38 38 38
Wet spell start week 20 22 21 21 21 21

a7 45 45 47 45 a7

Wet spell end week

Future climate projections under RCP 4.5 and RCP 8.5 scenario over Tamil Nadu (V. Geethalakshmi)

ROPAS:ColWet  RCPAS:CoolDry  RCPAS: HotDry  RCPAS: HotWe  RCPAS: Middie
BN oS Canksh2 Mccem cvcc-on

Northeast Monsoon - RCP 4.5 Northeast Monsoon - RCP 8.5

04 o 25 i Gy P85 G T s, s

KCPES:ColWet  RCPAS:ConlDry  RCPAS:HoDry  KCPAS: HotWer

: o [ gy

NEM rainfall deviation (%)

CanEsh2 occes

‘ a
’ f H
GEpLES canpsi emccon a2 80

Hovwer

ammocs
Cooimiet Cooton Hory Mido RCPRSColWt RCPRS oty RCPRSolDny  RCPRG AN RCPAS e
z IROCS GIDLESM HadGMZAO

Fr¥:

RCPAG CoVr RCPASCouy  RCPASI Moy RCPAS: o RCPAS: Ml
BNUENS Coswid

Temperature Effects on Crop Yield

Crop Topt, | Tpa°C Yield Yield Yield at 32°C | % decrease (28
°C at Ty, t/ha | at28°C,t/ha t/ha 10 32°C)
Rice 25 36 7.55 6.31 2.93 54
Soybean 28 39 3.41 3.41 3.06 10
Dry bean 22 32 2.87 1.39 0.00 100
Peanut 25 40 3.38 3.22 2.58 20
Sorghum 26 35 12.24 11.75 6.95 41

Extreme events

Drought: Prolonged periods of low precipitation can lead
to drought conditions, causing soil moisture deficits and

water shortages for irrigation.

Floods: Excessive rainfall and flooding can saturate

fields, erode soil, and damage crops and detrimental.
® Lead to the spread of diseases and pests

= Post-flood soil contamination can impact the quality

and safety of produce.
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NOAA national weather service: heat index

. Tempera-

N fure | 80°F  B2°F  84°F | 86°F 88°F | 90°F | 92°F 94°F | 96°F  98°F 100°F 102°F 104°F 106°F | 108°F 110°F
Ee\a%\ (27°C) | (28°C) (29°C) (30°C) (31°C) (32°C) | (33°C) (34°C) (36°C) (37°C) (38°C) (39°C) (40°C) (41°C) (82°C) (43°C)
umidy

Heat wave & Cold wave

= High temperatures causes heat stress in plants S e

40% 80°F | B1°F | 83°F | 85°F | 88°F | 01 94°F
(27°C) | (27°C) | (28°C) | (29°C) (31°C) | (33°C) (34°C) (36°C) (38°C) 4 8

= Causing reduced photosynthesis W BT BT GF ST 9F  QF %F 00F
(27°C) (28°C) (29°C) (31°C) (32°C) (34°C) (36°C) (38°C)
5% | GIF BF G5 8T GIF O5F 99 103°F
(27°C) (28°C) (29°C) (31°C) (33°C) (35°C) (37°C) (39°C)
55% 81°F B4°F  86°F  89°F 83°F 97°F 101°F 0°
(27°C) (29°C) (30°C) (32°C) (34°C) (36°C) (38°C) 4
6% | BF BB O B 0 9
(28°C) (29°C) (31°C) (33°C) (35°C) (38°C)
5% | ©2F B 8 | BF B 00 g | 136
(28°C) (29°C) (32°C) (34°C) (37°C) (39°C) 8

= Wilting, and decreased fruit set.

= Frost and freeze events can damage sensitive crops

= Lead to significant yield losses, especially during

critical grOWth stages. 0% | 8 | 8°F [ S0°F | 65°F | 100°F 6
(28°C) (30°C) (32°C) (35°C) (38°C)
75% 84°F | 83°F | 92°F | O7°F 103°F
(29°C) (31°C) (33°C) (36°C) (39°C) 6°

Hailstorms

80% 84°F | 89°F  94°F 100°F
29°0)|@2°C) (4°C) (88°C)

85% 85°F  90°F | 96°F  102°F
29°0)| (2°C) @6°C) (89°C)
86°F  91°F  98°F

0% | (30) (38T @7°0)
6°F | D 100°F

%% @00 @0 @0
67F | BF 103°F

100% | s1e0) @°0) (39°C)

* Physically damage crops, leading to yield losses

* Reduced marketable quality.

* These events are particularly detrimental during

flowering and fruiting stages.

Key to colors: D Caution D Extreme caution . Danger . Extreme danger

Climate smart crops or genotypes tolerant to Crop weather models for develo
ought, flood and and high temperature techn for climate v:

Adaptation ’ e
strategies

Include native millets in alternate cropping system Revalidate crop water requirement worked 1970’s
Vater requireme :

Pear




Use of organics : Effect of heat stress on seed yield (g plant™) in Cowpea
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Water slows and is
absorbed into soil

CROSSCUTTING ISSUES m Inteprati

ender m Attracti

Water Management - Insitu conservation

Treatment AT AT+2°C Mean
T1 13.99 11.15 12:57
T2 1436 (12.13 13.25
T3 9.91 8.05 8.98
T4 11.73 8.78 10.25
T5 843 6.97 7.70
T6 7.93 6.46 7.20
Mean 11.06 8.92 9.99
T t Tt
SED 0.09 0.16 0.22
T~ Treatment fuctor -~ Temperature factor T*~Interaction AT~ Ambient Temperature . 0.32%* 0.46*
NS - Non significant(P<0.05) *Significant ** Highly significant AT + 2°C — Ambient Temperature + 2°C N o
‘ermicompost + Soil drenching with 2 litres of Jeevamirtham at 30, 45 & 60 DAS
ermicompost + Foliar application of 3% Panchagavya at 30, 45 & 60 DAS
T3: RDF + Foliar application of 40ppm NAA at flower initiation and 50% flowering stage
‘Tg: RDF + Foliar application of 0.2 ppm Brassinolide at flower initiation and 50% flowering stage
'5: Vermicompost alone
Tg: Recommended Dose of Fertlizer (RDF) ~ Check
[ CLIMATE-SMART VILLAGE: WATERSHED MANAGEMENT APPROACH
CLIMATE SoIL CROPS WATER NEW LIVELIHOODS
Entry point activity: Entry point activity: Entry point activity: | Entry point activty: | & MARKET LINKS
Watershed committee formation | Soil health test Farmers’ interviews | Geospatialanalysis | EMtry point activity:
W nstall weatherstations, rain | ™ Improve fertility: reduce | Inroduce dimae-smart | MBuildstructures | Selfhelp group formation
gauges and equipment to collect | syntheticfertiliser orops andvarieties to harvest rainwater | ™ Diversification of
data on rainfall, air and soil M Green manure that are drought and increase Iivelihoods through farm
temperature, moniter run-off " ermi Y and heattolerant, groundwaterlevels | enterprises —sellingfruits,
rate, soil loss in watershed, ete. a LIEp @mpwt:ng disease-resistant, M {Jse techniques vegetables, venmicompost
® Train farmers to monitor Tf""k siit ) early maturing, like drip irrigation | M Livestock/poltry/
and use data and make Maisture conserving gg;féee':;gd;h?mve for water use fisheries' integration
cropping decisions techniques 4 efficiency ™ fgroforestry
——— | W 10 ad-bed fLirTOMS. augmentincome
™ Zerotillage

Cultural/agronomical Mechanical Agrostological
Addition of organic matter, Basin listing, Pasture,
Summer ploughing, Subsoiling, Compartmental Strip cropping with grasses,
Contour farming, Bunding, Ley farming,
cover crops, Ridges and furrows, Vegetative barriers
mulching, Broad bed furrow,
strip cropping, Contour bunding, graded bunding,
cropping systems, Bench terracing
Tillage practices
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- Crop rotation with legume
[EE S and green manure crop

. . Atmosphere _ . .
A piece of sloped plane that has been cut into Minimum tillage or zero-tillage

Atmospheric N,

+  Promotes minimum disturbance of soil structure and organic
matter found in the soil by increasing the decomposition of plants

a series of successively receding flat surfaces

Biological

or platforms, which resemble steps, for the Nisegen y .. ’{\ it
f ffective farming. . "
prrposes o more efiective farming B\ [ s ] ; *  Higher infiltration caused by the vegetation present in the soil.

+  Organic matter increases and enhances the cycling of nutrients.

+ Less resistance to root growth due to improve structure, allowing
crops to germinate and develop faster with additional soil
moisture.

Crop residues in combination with reduced and no tillage

+  Increase soil organic matter content and microbial activity present
in the soil.

Terrace Farming

e : + Reduce soil evaporation as plant residues increase soil moisture.

Mishra et al., 2009

Life saving irrigation/Efficient use of resources
Drip system/M.icro irrigatl Table 3. Effect of drip-fertigation on yield. economics. water-use efficiency (WUE) and soil organic carbon (SOC) under long-dus:
pigeonpea

Drp-fertigation Grain yield Net returns WUE Agronomic _ SOC(
Increase water-use efficiency (at stages) (kg/ha) (7°000/ha) (kg/ha-cm) efficiency 0-15 cm 1530 cx
(kg gram/
Partial-root zone drying (PRD) maximizes water use =P
efficiency by adding water only on half of the root ‘ Raiabd 2858 664 582 10.6 027 0.18
zone. Drip®r 3419 749 66.9 169 031 023
B . . DripPed 3.092 644 60.1 32 028 0.19
Redu?e soil erosion and macronutrient losses from ‘ DripBreed 3468 76.1 651 174 032 0.25
leaching. Irrigation® 7o 3262 745 60.2 15.0 029 022
CD (P=0.05) 225 7.01 44 26 021 0.17

Promote weed control as water is locally applied. ‘ Br. Branching: pod. pod formation

Reduce the risk of diseases that occur under damp
conditions.

PREGISION
TiLLAGE.

Fig. 2. Tiption sclilulisie sited witly ovealaid spiuklos sl las Toveli (asiision llaps)




23-03-2024

1500

1000

so0

One life saving Sprinklerirrgn Sprinklerirrgn
Irrgn as & whenreq (pod+seed)

e Control mmm Precision tillage

Mormal lregn
{pod +seed)

% Increase

aptation strategies for Land degradation and greenhouse gas emissions

“* Subsoiling
«* Crop rotation, crop association and fallow and Legumes
«* Grass strips
< Mulching
«* Minimum tillage or zero-tillage
«* Crop residues in combination with reduced and no tillage
«* Bio-fertilizers

Greenhouse gas
«* Split fertilization
«» Wetting/Drying rice

+* Machine transplanting

“*SRI

Direct seeded rice

O Direct seeding method can be an alternate for flooded

conventional system for mitigating the methane emission.

QO Direct seeding can be done in either in wet soil or dry soil

(Alam et al., 2020). Absence of anaerobic — Less emission of CH,

Square Planting
of single seedling
8 wider Spacing
(25 x25 cm)

Younger 3 Cono weeding

(4 times from
(14 days old)

N application

‘A Promising Soldtion

0 Dry season

Application of living organisms to seeds, plant surfaces
and/ or soil.

Reduce the environmental impacts (from volatilization

and leaching) from chemical fertilizers which have a high FURAID  TwoAWD  One WD [
macronutrient concentration. = ropm—
Improve nutrient availability for plants and increase
yields.
‘Wetting/Drying rice
FURAWD  TwoAWD | OneAWD o

Reduces rice water requirements by 30 percent.

Mitigation Potential and Yield-Scaled Global
Warming Potential of Early-Season Drainage from a
Rice Paddy in Tamil Nadu, India

Reduces weed development by reducing water inputs
necessary for the expansion of weeds.

Early Alternate Wetting and Drying treatment
reduced mett issions by 35.7 to 51.5 %)

(

\




Effect of treatments on yield and methane Emission of Rice (mg /m?/day)

SRl rice cultivation under Inorganic farming + Azolla 250 Kg/ha recorded higher yield with lesser metha

Methane Methane Methane
i Emission i Emission i Emission
Grain g orain - pc Grain - gc
el ratio =t ratio =t ratio
(kg/ha) , W (ke/ha) : y (ke/ha) , |
T, 4386 16 67.7 1103 3350 15 648 974 3463 14 769 1164
T, 5167 22 625 1016 585 23 589 907 5053 24 737 1046
T 4821 17 636 963 3675 16 596 83 3775 15 708 1026
T, 5523 22 59.4 91.5 5387 24 55.6 853 5237 24 65.1 994
Ty 5034 17 529 853 3900 16 519 79.6 3993 18 603  90.6
T 5678 22 474 836 5esp 24 498 758 5460 25 566 854
T, = SRI Organic farming, T, = SRI +Inorganic faming, T,— SRI Org + BGA, T.- SRI+ Inorg + BGA, Ty SRI+ Organic + Azolla, | - Vegetative stage, Il — Flowering stage

Te = SRI Inorganic + Azolla
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Influence o

0.2442 0.3941 0.4238 181
_ 0.1598 0.3218 0.4018

0.1634 0.3498 0.4237

0.1754 0.3338 0.4077

0.1864 0.3585 0.3892

_ 0.1561 0.3179 0.3788

0.1611 0.3375 0.3933 m
I T I N

N,O Emissions

d

Study revealed that application of T, fly ash

alone with r ded dose of fertilizers showed greater
reduction in greenhouse gases throughout the crop stages. Fly ash with Silica Solubilizing Bacteria and Gypsum

with Silica Solubilizing Bacteria also reduced GHG.

Management practices on NH, Volatilization loss from croplands (Pan et al., 2022)

Category Factor Parameter Factor favors NH; volatilization
Agricultural practices  Fertilization + Crop selection and its dose level. + Timing of applying urea or animl urine?
+ Types of fertiizer (g, granulated + Urea and animal urine favor volatilization®

fertlizers).

+ Modification to fertiizer
Method of application + Broadcasting vs subsurface application.  + Recommended depth for injection is 3-5 cm?
+ Deep injection.
+ Spraying or sprinkling
Cultivation system  » Clean tillage/No-tilage. + Notillage farming favors'
+ Mulch/Sword. + Crop residue on the soil surface favors®
+ Fallow rotation.
+ Type of land-use

Soil properties pH + Fertilizer hycrolysis. + High scil pH favors (especially calcareous soils|®®
- Nitrification by bacteria
Fertlity + Nitrogen content (or total ammoniacal Initial mineral nitrogen content in soil should be
nitrogen), considered®,
- Organic matcer (soil humus layer,  Low clay and organic matter favors®.
buffering and sorption ability). + Low CEC favors®
+ Cation exchange capacity (CEQ)
Moisture + Texture [drainage) * Initially moist soil followed by crying?®
Microbials +The mobility and availability of nitrogen. * Introgucing bicfertilizers?” or mixed
 Nitrfcati itrfication processes jsms® could reduce
Meteorologicl Preditation + Rainfall + No rain or irigation after application favors?
conditions + Humidity  Greater relative humiity of the air favors®®
Temperature + Solar radiation. + High temperature (2g, the peak temperature of the
+ Seasonal effect day) favors>™*
* Daily temperature difference
Wind speed + Wind speed/Wind erosion  Hich wind speed favors'

surface water runs
off from upslope and
collects in the hole.

crops, vegetables, trees,
or other useful plants
excess water runs

B
soil in hole enriched with  lllustration: David Clode.
compost, manure, biochar, . B.App.Sc. (Hort.).

rock dusts, etc. https://reforestation.me

Zaiis a conventional soil rehabilitation management practice where organic matter is buried in a

small pit to help restore fertility and conserve water in the soil.
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pecific nutrient

management peciric nutrient management

Site-specific nutrient +  Provides economic benefits for farmers from lower input
Site specific nutrient managements (SSNM) management (SSNM) costs (fertilizers) and yield enhancements. A ent
I -, + Reduces GHG emissions (N,O) through a more efficient use Management
of nitrogen.

Tools and techniques

L J
Indigenous
g/ nutrient supply
7/ -
RN W e
Leaf colour chart i = —— 5 -
RiceXpert ice crop manager i e
nutrients. e

Balanced use of nutrients

Soil Test & Yield Target based Fertiliser Prescriptions (STCR-IPNS) Validation experiments/Field Demonstrations: Response ratio (Fertilizer Use Efficiency) and fertilizer savings
Rice (SRI) Response ratio (kg kg?)
S.No Crop Soil/SoilSeries | Blanket/ Blanket + STCR-IPNS
River alluvium (Noyyal - PM@125 ¢k ‘"§§M"‘Tg’1‘§°§‘ lsh:?; *
Soil : i FN = 4.63T-0.56 SN-0.90 ON 1. |Rice ‘Alluvial (Noyyal) 973 1552
series) FP.O. — 1.98T —3.18 SP — 0.99 OP 2. |Sorghum Red sandyloam 10.67 1624
Season : Rabi FK2 05 = 257T-0.42 SK-0.67 0K 3. Pearl millet ;J.\xedl))luk calcareous 9.87 11.08
o 21 1 2~ T 4 - - (PN palayam)
NPK (kgha)+ GM @ 6.25t ha! + NPK (kgha') + FYM @ 12.5t ha! + 4. |Fingermillet :‘:;:::ﬂ:;m 6.68 8.32
lut!
Initial soil test values (kgha™!) | Azospirillum @ 2kgha'+ PSB@ 2kg | Azospirillum @ 2 kg ha!+ PSB@ 2 kg 5. |Foxtilmillet |Mixed black calcareous 1052 13.33
g B (PN palayam)
ha ha! 6. |Littlemiller Red sandyloam 5.71 9.60
SN SPp SK FN FP,0s FK,O FN FP,0; FK,0 (Irugur)
7. Barnyard millet |Mixed black calcareous 11.03 11.92
200 18 300 159 58 25* 157 56 25* (PN palayam)
- . 8. Maize Red sandyloam 10.80 12.31
220 20 | 350 148 52 25 146 50 25 (Palavidurhiy
240 22 400 137 46 25° 135 44 25° 9. |Greengram :‘*—*dm)dﬂm 263 494
260 24 450 126 39 25* 124 37 25* 10. |Blackgram Mixed black calcareous 3.20 4.13
" " (PN palayam)
280 Z3 p00 L B3 25 L12 il 25 v Fertilizer saving: Fertiliser Nitrogen 19 kg ha'for rice under Kadambady soil series; in termsof Urea :
*maintenance dose 276.37 tonmes for an area of 6703 ha, if soil available Nitrogen is 200kghat




Soil health cards

The soil health card evaluates the health or quality of a soil as a function of its

characteristics, water, plant and other biological properties.

The card is a tool to help the farmer to monitor and improve soil health and give an
indication on how much fertilizers need to be applied for the crop that will be grown

in the ensuing season.

Over use of chemical fertilizer could be avoided, at the same time any secondary or

micro nutrient deficiency could also be rectified to maintain the soil health.

Utilising Organic manure

Organic manure

Nutrient content (%)

N P K
FYM 1.76 0.24 1.50
Vermicompost 1.00 0.16 145
Neem cake 1.97 0.15 1.05
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Safeguarding the wetlands which sequester largest
stores of carbon on the planet

Crop diversification and alternate cropping system
with lesser Energy requirement

Integrated Organic
Farming System (IOFS)

Marshes Swamps Bogs Fens

(a) Forest ecosystem

[Facior | Process (b) Agroforestry ecosystem

Natural conditon or It disturbance
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(0) Agricultural ecosystem

Intensive human disturbance and
mechanicalacily

Aquter

i
Severe funoff srosion, and nutent losses,
fiom e sysiem

Carbon sequestration
Root systems stabilize the ground
Reduce soil erosion.

.

Improves soil health
Contributing to efficient and self-
sufficient use of water.

.

.

Agroforestry Models Developed by ICAR

Canopy cover reduces evaporation

Institutes/Unive as per agroclimatic
zones

Coconut (Cocus nucifera)

Guava (Psidium guajava)

Mango (Mangifera indica)

for North Eastern agro-climatic zone of

Tamil Nadu Zones

Weather Based Crop Insurance for Risk

Management In Agriculture

Weather Based Crop Insurance Scheme in Tamil

Nadu

» WBCIS is being implemented in Tamil Nadu from
Kharif 2008 onwards in selected districts viz., SiNo
Salem, Dharmapuri, Perambalur, Ariyalur,
Virudhunagar, Coimbatore, Villupuram and
Dindugul

Implementing Agency Distits
Dhamapur Peranbal, Ay, Saem, Viudhunagar.

Agiutral nsurance Companyof Lt

CICH.nbar Generl siarce Canpany
IFFCO-TOKIO General Insurance Company

Viputan,Divig.

Coimbatore, Thirppur.
»>2010-11 Rabi onwards the scheme is extended to

Tiruppur, Tirunelveli and Theni districts

Cholamandalam MS General Insurance Company Tiruneveli
§ | HOFC-ERGO General Insurance Company Then.

* Crops Covered: Onion, Tomato, Chillies, Gherkins.
Tapioca, Turmeric, Banana, Jasmine, Rose,

WBCIS Implementing Agencies in Tamil Nadu
Tuberose and Grapes are presently been covered

1N
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Performance of WBCIS in selected States of India
Nagaraja ez al, 2015

Indicators Used to Measure the Performance
S.No. Farmers Claims Average Area Claims Paid(Rs) / Gross
State Benefited Settlement Insured (Hect. Premium Collected (Rs)
Ratio (%) | Ratio (%) Per Farmer) (%)
1 Rajasthan 49.9 97.2 137 57.5
2 Bihar 59.6 65.8 1.02 37.9
3 Andhra Pradesh 70.0 99.9 1.63 74.2
4 Maharashtra 247 99.0 0.97 53.1
5 Madhya Pradesh 77.9 92.4 1.66 47.6
6 Karnataka 67.0 99.3 1.23 51.0
7 Uttar Pradesh 49.3 29.2 0.80 12.1
8 Gujarat 343 100.0 0.83 38.3
9 Haryana 56.0 233.7 1.68 86.1
10 Orissa 68.3 100.0 1.45 56.8
All 18 States 521 89.2 1.30 51.3

Source: Calculated from Table. 14.12 (b)- Agricultural Statistics at a Glance-2014, p.351.

An illustration of Ganganagar Tehsil of Ganganagar District jasthan for Wheat crop is given below

| Block: Gang
| Sowing: Standard Sowing Period |

| District: Gar ar

| Crop: Wheat

[ Sum Insured per Hectare (Rs.) [ 22,500 |
[ Sum Insured per Acre (Rs.) | 9,000 |

Reference Weather Station: IMD/ Automatic Weather Stations (AWS) at Ganganagar
COVER 1: Heat or Rise in Mean Temperature Ganganagar District in Rajasthan for Wheat crop

STANDARD SOWING PERIOD
Period (Fortnight) JanA™ [ Jan2™ |FebA™ |Feb-2” |MarA" | Mar2"FN
FN FN FN FN FN

Fortnightly Trigger

Temp. (°C) > 12.86 13.59 14.95 16.31 19.72 22.91

Rise in Fortnightly Payout (Percentage of Sum Insured)

Mean temp (°C)

0.00 0.00 0.00 0.00 0.00 0.00

2.0 0.00 0.00 0.00 3.82 4.31 4.31
3.0 0.00 0.00 0.00 6.76 6.57 6.57
4.0 0.00 3.99 3.53 9.92 8.39 8.39
5.0 4.66 5.70 4.92 12.68 9.52 9.52
6.0 6.60 7.04 9.20 15.17 10.78 10.78

AICIL, website

«Cover Objective: To cover anticipated yield loss due to rise in atmospheric temperature
*Cover period: 1 January to 31% March

Integrated pest management. Pest management o= sV
under climate change S
Using available early warning system for insect pest. climate and
insect pest Increased
populations food
Biological control measures. security
Implement risk
e L L Devel
Utilization of indigenous traditional knowledge base potental strategies and
adaptation reduce potential
e
for Pest control. o
B - . Reduced
Soil solarization technique. Insect pest
pressure and
) ) . st increased
Breeding for pest, disease and drought resistance various yhinetic agricultural
nsecicides productivity
varieties. pest populstone
implement

Careful tracking of geographical distribution of pest. Important
research

domains

]

b (s
4y
tocherica
fadjust the timing deieid
Phytosanitary regulations to prevent or limit the “'wm,.m
3

introduction to risky insect pest.

ro advisories & Early warning

systems

11



23-03-2024

Figure 1: Thinning the crop

Drought:

* Reduce plant population (up to 15%) to minimize the transpiration .

* Need based intercultural operations - dust mulching to check the evaporation losses
and for efficient soil moisture utilization.

* Adoption of mechanical weed control.

+ Control/minimize the insect and pest incidence with Panchagavya and
Jeevamirtham

+ Traditional and drought tolerant crops /varieties

* Mulching with dry leaves, grasses and other organic farm waste to lower the sub
surface temperature and evaporation losses.

e Insitu practices like field leveling, bunding, trenching, terracing and fallow
ploughing to arrest runoff losses of water and top soil.

*  Exsitu water harvesting practices like farm ponds, community tanks, watersheds and
pools can prove a life saver.

Agro advisories for heat wave

* Increase the frequency of irrigation

« Irrigate only during the evening or early morning
* Use sprinkler irrigation

* Provide crop residue mulch

 Ifyour area is prone to heat wave - wind/shelters breaks/Alley crop:

Agro advisories for Cold wave

* Increase the frequency of irrigation with very minimum water

« Sprinkler irrigation to release latent heat of fusion by releasing
heat into the surrounding air through condensation of water
droplets.

Irrigate only during the evening, dry soil more prone to frost

* Mulches helps during cold wave but detrimental long duration
frost

Do not disturb the soil, loosen surface reduce the conduction of
heat from lower surface

Burning of semi dry biomass to create smoke

Area prone to cold wave - wind/shelters breaks/Alley crops

Do not apply nutrient to soil during cold weather, plant could not

uptake

Advisories for torrential rain and flood

Advise raised bed cropping in flood prone areas

Provide adequate drainage and water harvesting to farm ponds /
common tanks

Provide bunds/drench against slopes / along the contour to reduce
erosion capacity of water

Crisscross ploughing at regular interval to drain water safely & reduce

erosion capacity of water
Inward ring basin around the trees to harvest water in the root zone
Keep 5 cm water in recently sown nursery to avoid seed displacement.

Harvest the crops that at physiological maturity.

19



Agro Advisories for Heavy wind and Cyclone

* Provide adequate support to tall growing crops if WS increases

If temperature increases >42°C, chances of local squally wind is more.

Proper pruning, thinning, training, propping, dethrashing and
support should be given

Wind break and shelterbelts in wind prone areas

Provide mulches to reduce wind erosion

* Avoid irrigation in tall growing crops if heavy wind is anticipated.

Provide adequate drainage facilities if cyclonic storms expected
* Protect animal shed to withstand the heavy wind.

* Keep gunny bags all around poultry sheds

23-03-2024

Early Warning Systems

* Information about weather forecasts and trends

* Helps preparing in advance for extreme weather events, such as heavy rainfall,

storms, or heatwaves.

Risk

Early Warning System

Example: Flood

Monitoring

Dissemination and

Response

Knowledge and Warning Communication Capability

Evacuation

Hazard Rainfall RadiofTV acuale

Y (@)

. 8 -
e =

Elements Search &

atRisk River Level Telephone Resoue

00 wp = wb W =b g

0 o

Vulnerabiliies

Warning
Decision

Household
Warning

=&

Crop Efficient zone

Over the years, because of change in rainfall pattern, depletion of groundwater, reduced LGP there is
spatial shift in crop potential.

Uneconomic crops are grown by the farmers need to be replaced by the economically beneficial crops to
achieve and sustainability.

* Reassess efficient crops for the present soil and climatic condition.

Crop Efficient Zone

Relative Spread Index (RSI) Relative Yield Index (RYI)
% of the total cultivable area in the district
RYI= x100
Area of selected crop expressed as % to the total
cultivable area in the State

Mean yield of selected crop in a district (t/ha)

RSI= x100
Mean yield of selected crop in the state (t/ha)
()]

[ [ [so Wl |

Web based “TNAU Moisture Adequacy Index” Software

SOPBETE G et LOSMme SPSD, BETana

Tamil Nadu Agricultural University, Coimbatore

TNAU Moisture Adequacy Index (MAI) Calculator

MAIGALCULATOR CONTACT

» MAI is one of the important indices for agricultural drought assessment.

» TNAU MAI calculator is capable of calculating MAI for district and block level.

website
aas.tnau.ac.in/mai

» Weekly rainfall value alone needed. Database is having normal PET values
> Any period, Yearly / Seasonal / monthly / weekly MAI could be calculated

» Useful for scientist, students, DoA officials & State Disaster management dept.

WiN 2018

- sum2018

swM 2018
e

[ [P
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Region specific climate change impact, mitigation and adaptation research instead of country / state as a whole

RCP4.5: CoolWet  RCP 4.5 CoolDry RCP 4.5 HotDry RCP 4.5 HotwWet
NU-EM cesys CanESM2

RCPA5-NearCentury | RCPAS—MidCentury | RCP4.5—End Century

0 so 40 30 -20 -16 o 10 20 30 40 50

Spatial response of maize to future climate

60

-sep. 20

District (100km) Block (27 km)

Village (3km)

Block (27 km)

1 0|

Numerical Weather Forecast

Weather Forecast / Early warning of extreme events

TNAU's District Level Seasonal Forecast |l TNAU’s Village Level Medium Range Forecast

‘South West Monsoon 2022 (Jun. — Sep. 2 Norih Fast Monsoon Foreesst 2032 ]
Forecast for Tamil Nadu

S22

e,
[

* Since 2014, the only SAU issuing seasonal forecast ~ «

Since, 2011, the only SAU issuing medium range forecast

* District wise, twice during last week of May and * All revenue villages of TN @ 3km resolution for next 6 days
Sep. for SWM and NEM, respectively * Updated daily in open domain “http://tnau.ac.in/vIf
* Accuracy is 60 - 70% .

Accuracy is 70 — 80%, list the intensity of rainfall

23-03-2024

TNAU - Weather Forecasting Services
TNAU - Village Level Medium range Forecast

% At 3 km resolution, 35640 points in TN
¢ Next 6 days - Daily and Hourly scale
++ Forecast in both Map & Table View
¢ Forecast Accuracy 70 — 80%
+“+ Seven weather parameters
» Rainfall & Wind Speed (2m & 10m)

» RH, Max. & Min. Temperature

oo .40..35 g W P e by, 00-075
g 4 Mo D, b Db Forca Uiy

+ Forecast for all revenue villages
+ Public domain @ free of cost
< List of rainfall expected villages
+* Easily locate extreme rainfall

¢ Can be linked to Uzhavan App

http://aas.tnau.ac.in/vlf/

iversity/

'AGRO,CLIMATE RESEARCH CENTRE
COIMBATORE 21641003

T —
Mangpparai Thanjavur
oemTED | peenayy
% 3

& - Latitude Longitude
, | 8.645181150670358  77.885548570255¢

Patukkottai
UL QGam e

; Karaikudi
Madurai ~ 2MIEG%
o ( . wgleon
28 /|65 %/ |0 ; =, L ST
F o Sveena
= EA B o TR
; [

J
View ul

Details - 1 * Ramanathapuram!
H sivakesi GITORTELTD Rameswaram
l . dasmd 5 7 ‘7 TGz

w e

(a4

Tirunelveli
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IMD’s GKMS — AMFU & DAMU Centers

AGROCLIMATIC ZONES OF TAMILNADU

TN - GKMS - CENTERS

2 Awrus

© DAMUs

* Nine GKMS &. 11 DAMU centers

* Weather based block level agromet advisories
* Twice in a week as SMS thro’ mKisan

+ About 12.61 lakh farmer in TN receiving SMS

Farmers Connection Technologies

TNAU — Automated Agro Advisory Services

pased Agrg
et 4,1%

%3
Q » %,
s [$ <,
j copane S,
s 2.
S %

Nutiest o

.. Climate
.. Resilient
. Farming

* Weather based, farm specific, crop and stage specific advisories

* 108 crops, 6 stages, 54 weather perils

* 48000 farmers registered and receiving SMS through mobile

App
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Heavy wind speed warning advisory from ACRC, TNAU

Advisory

+ anefime
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CLIMATE MODELING AND PROJECTIONS

Presented by

Dr. R. Geetha, Project Sci

Ms. K. yapriya , Project A

Climate Modeling Team, Centre for Climate Change and Disaster Management, Anna University

CLIMATE

WEATHER @ CLIMATE

SHORT-TERM STATE OF
THE ATMOSPHERE OF WEATHER

Can change within Average weather over
minutes or hours many years in one
specific place

Intergovernmental Panel on Climate Change
(IPCC)

FAR SAR TAR AR4 ARS SR15 MR AR6
L) L) L L) L ° e o * o
IPCC - jointly UNFCCC Kyolo Adaptation  2°Climit Paris Agreement UNFCCC i
estzbished by Ll ! Agreasneal g:ggf o How the IPCC prepares its reports

WMO and UNEP

Stocktake

82019 | 202
e o o ‘o
1470s-1980s 1890 2001 201312014 2016-2022

SHARED SOCIO ECONOMIC PATHWAYS (SSP)

n N
SSP overview SSP matrix
A
Shared socioeconomic pathways
e . 1 SSP1 SSP2 SSPI SSPA  SSPS  Previous
£ = * ST: 5 y 'a'«'sxsv;:!I o o e L
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GLOBAL CLIMATE MODEL

+ Global Climate Models(GCM) provide projections of future
climate

+ Climate change impacts occur at regional and national
scales requires high resolution projections

» Downscaling provides finer details of climate projections

23-03-2024

Climate Model Intercomparison Project 6
(CMIP6)

el (=

A= j_:s_s_G_F: j;;r.
WCRP &' CMIP6

GLOBAL CLIMATE MODEL -VISUALIZATION

& & o [Ermoronimeesta

e rastey et e vy
| b

Daily Maximum Near-Surface Alr Temperature
o
om |
© - -

- TP Rl
! - i
| 4 Dady Maximum Near-Surface Ar Temperature (K)
| 250 a2 2 2

s 24 s 2000

Downscaling of Global Climate Models

Two main approaches for downscaling climate model outputs are

100 x 100 sq.km

25 %25 sq.km
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STATISTICAL DOWNSCALING DYNAMICAL DOWNSCALING
OBSERVED CLIMATE GCM OUTPUT * A Regional Climate Model (RCM) is used
with GCM outputs to create higher spatial
resolution data via dynamical
downscaling.

Tosserven = F(Tecm)

* RCMs can simulate the past or
predict/project the future regional climate

Statistical downscaling methods use the empirical relationship between large-scale

circulation based predictor variables and regional climate variables * They require spatially detailed topography

and land-use datasets as input data, as
It is based on the assumption that the statistical relationship between large-scale GCM well as initial and boundary
outputs and observational data established for the present-day climate remain unchanged conditions(which are generally created
in future climate from GCM outputs)

High Performance Computing System

NO. OF CORES:

———y

MEMORY. STORAGE-
128 GB RAM 200TB




Issues for Agriculture in the 215t Century

* Food security

« Climate related risks |

« Increased demands for agricultural products
« Increased water scarcity
» Rapid changes in land use and cropping patterns

* Information needed for decision making (crop choosing, sowing a
« Gap between information needed and that created by traditional

agronomic research

» Need for integration of knowledge

23-03-2024

Outline

Q Crop simulation model (CSM)

O Crop simulation model concepts
0 CSM Applications

O DSSAT - Overview

O DSSAT Components

Crop simulation model

G xEx M Interactions in Agricultural Systems

v A crop simulation model is a

computational tool or software program
designed to mimic and simulate the
growth, development, and yield of crops
within an agricultural system
These models integrate various factors
such as weather conditions, soil
properties, crop genetics, and
management practices to simulate how a
crop would respond and evolve over time
under different scenario:
By utilizing mathematical algorithms and
equations, crop simulation models
provide insights into how crops interact
with their environment and respond to
changes, enabling researchers,
agronomists, and farmers to make
informed decisions  about  crop
management, resource allocation, and
risk assessment.




Crop simulation models
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Calculate or predict crop growth and
yield as a function of:

—soil conditions

— weather conditions

—crop management
— genetics

DSSAT

[ Decision Support System for Agrotechnology Transfer (DSSAT)
is a software application program that comprises crop
simulation models for over 42 crops (as of v4.6).

[ DSSAT is supported by data base management programs for
soil, weather, and crop management and experimental data,
and by utilities and application programs.

[ The crop simulation models in DSSAT simulate growth,
development and vyield as a function of the soil-plant-
atmosphere dynamics

Model available

* DSSAT - The Decision Support System for Agrotechnology
Transfer (DSSAT)

* INFOCROP

* WOFOST - FORTRAN version of the WOrld FOod STudies
(WOFQST) crop simulation model

* PCSE - Python Crop Simulation Environment (PCSE/WOFOST)
* ApsimX - ApsimX is the next generation of APSIM

DSSAT-CSM-Components
T Primary Modules | | Secondary Modules
- - —— Main
=Er
: = )=
nput L]
Sa et =
&= { ey |
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DSSAT - Tools [ b e

MINIMUM DATA

The Minimum Data Set (MDS) refers to a minimum set of data
required to run the crop weather models & crop model simulation &
outputs.

Evaluation requires:

USite weather data for the duration of the growing season

USite soil profile & soil surface data

UCrop management data from the experiment

UObserved experimental data from the experiment

T TS Em:.em
Cop e e § e
Crop management ' l‘é i::,,,
Graphical display GW"' |lg bkt
Soil data- S build LR S
™
Weather Man - b I : ;«m.
Experimental - X Build 9 | m: o
3 weather
G Build & L:ﬂ-;;
® “
Potatons Arivee
et
s
Reference
Weather data

The minimum required weather data includes:
ULatitude & longitude of the weather station

UDaily values of incoming solar radiation (MJ/m-day)
UMaximum & minimum daily air temperature(cC)

UDaily total rainfall (mm)

Weather Man

> Weather Man is a tool for importing, analyzing, and

exporting daily weather data for use in crop simulation

modelling and other activities.

> This includes quality control and filling gaps in data through

generated values that match the statistical properties of the

rest of the data set.




Soil Data

Soil profile data by soil horizons include:

upper and lower horizon depths (cm),
percentage sand, silt, and clay content,
1/3 bar bulk density,

organic carbon,

pH in water,

saturation, androot abundance information.
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Genetic Coefficients

> S Build provides a simple tool for creating and modifying soil profile properties
required to simulate crops in DSSAT.

> S Build can be used to edit or add profiles via a user-selected soil file (Soil.sol or
*.sol), which contains data on the soil profile properties.

> These data are used in the soil water, nitrogen, phosphorus and root sections
of the crop models.

> S Build is a Windows program that allows the user to enter data into tables,
freeing the user from possible formatting errors associated with entering data
directly into an ASCII file. Given basic data on soil texture by depth, the

program can estimate missing data via pedo transfer functions.

« Species parameters and functions

Defines the response of a crop to environmental conditions, including temperature,
solar radiation, CO2 and photoperiod, as well as plant composition and other
functions and parameters

« Ecotype coefficients

Defines coefficients for groups of cultivars that show similar behavior and
response to environmental conditions.

« Cultivar coefficients
Cultivar and variety specific coefficients, such as photothermal days to flowering &
maturity, sensitivity to photoperiod, seed size, etc.

* GenCALC and GLUE

Management and Experimental Data

Management data includes information on o
et e
planting date, dates when soil conditions were | ===/ —
o
measured prior to planting, planting density, o -
row spacing, planting depth, crop variety, e -

irrigation, and fertilizer practices. These data are

ot st e

needed for both model evaluation and strategy )

[—
analysis. . e
Pulogh, Harwet v L .
[ it
. . X [
In addition to site, soil, and weather data,
Pt Layst
experimental data include crop growth data, soil -
Planting date e E
water and fertility measurements. These are the Row spacing
observed data that are needed for model Crop variety

. Irrigation
evaluation.

Soil condition prior to planting

Planting depth
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SSAT Sens

conveniently entering crop measurement data 7 . == > DSSAT Sens is a sensitivity analysis tool that allows a user to check the sensitivity

AT Create is the Experimental Data Utility for

The tool can create two types of crop

) of the model to changes in input parameters.
measurement files:

1. Afile > In a standard sensitivity analysis all inputs are kept the same except for one or

Summary, primarily end of season two inputs that are changed at a fixed interval from a starting to an ending

average performance (A) data, and
value.
critical phenological observations, such

as flowering data and maturity date. > In the DSSAT Sens tool the user selects the input parameter that he/she wants

2. Tfile to change, its initial value, the interval, and the number of iterations.

Time series (T) observations, such as leaf > DSSAT Sens then creates a new crop model input file.
area index measured multiple time

) . > Inputs that can be changed include cultivar selection, cultivar coefficients, crop
during the growing season, growth

. " " ul :
ZeaeasBansnelonansbonnnafovansinnenn

management including planting date, spacing and plant density, soil profile and

analysis data, including leaf, stem, and
A e Cate COSSATA Rk TR KA

reproductive biomass, soil moisture at =

AR TV A WOWA RS W

different depths over time, and many | s s comes s s

weather data.

b

others.
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asy Grapher

Easy Grapher is a graphing and analysis program .It allows users to manipulate

time series and cross-validation graphs for all simulation runs and calculates

validation statistics. Easy Grapher can:

> Create time-series graphs;

> Display measured data in simulation graphs;

> Create evaluation graphs, e.g. graph simulated data (x) against measured
data (y) for overall runs; and

> Calculate evaluation statistics such as RMSE, E, EF and d (degree of

agreement), and display them on a validation graph.
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> GBuild is a plotting tool for data visualization that provides users with the
capability to easily plot graphs that are routinely used during the development

and validation of crop models. Different graphic options give different views of

the research results.

> GBuild lets one compare data from experimental measurements with results

from simulation models.

> Additionally, GBuild calculates statistics based on experimental and simulated
data. The output can be seen on the screen, printed, and can be saved in a file.
> It also provides the possibility of exporting the data into an Excel spread sheet,

or to a text file. The program is leads the user through a series of steps to graph

the desired results.

> Gen Select is the user interface to define the inputs for the Genetic Coefficient

Calculator GENCALC.

> After a user selects a crop and cultivar, GENCALC will show all experiments and

treatments associated with this cultivar.

> The user then select the appropriate treatments, preferably the non-stressed

treatments, for model calibration using GENCALC

LUE Select

GLUE Select is the user interface to define the inputs for the Genetic Coefficient Estimator
GLUE.

GLUE stands for Generalized Likelihood Estimator and uses a pseudo-Baysian method for
estimating the values and associated uncertainty for each cultivar or genetic coefficient.
A very large number of simulations are required to be able to obtain an accurate estimate
for the cultivar coefficients.

One of the requirements is that the crop model input data are complete and that the
treatments that are being used for model calibration were not exposed to any water or

nutrient stress and pests, weeds, and diseases.
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