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PREAMBLE

The State Planning Commission, Government of Tamil Nadu had sanctioned an amount of Rs.
2,01,250/- (Rupees Two Lakh One thousand two hundred and fifty only) to the Centre for
Climate Change and Disaster Management for conducting two-days Seminar on “Reducing
Emission through increasing green cover and carbon sink in Tamil Nadu: A way forward” vide

Proc .Roc. No: 976/SPC/LUD/2020 dated 23.03.2020. Due to COVID-19 restrictions, the

seminar was conducted in the year 2021-2022.

The objective of the programme was to address the goals of the Green India Mission (GIM) to
respond to climate change by a combination of adaptation and mitigation measures, which will
help to enhance carbon sequestration and sinks and adaptation of wvulnerable

species/ecosystems to the changing climate and adaptation of forest-dependent communities.

Two events were conducted under this programme:

e A webinar on the theme, “Reducing Emission through increasing Green Cover and
Carbon Sink in Tamil Nadu: A way forward” on 21 January 2022 in Microsoft Team
Platform.

e Training programme on “Estimation of Carbon sequestration and Carbon sink” was
held on 11" and 12" February, 2022 for Forest Range Officers and Foresters at Guindy

National Park Auditorium.

The following topics were covered during the Webinar on “Reducing Emission through
increasing Green Cover and Carbon Sink in Tamil Nadu: A way forward”:

e Climate Change - India’s NDC and Tamil Nadu State Action Plan on Climate
Change by Dr. Jayanthi Murali IFS, Special Secretary to Government, Environment &
Climate Change, Department of Environment, Climate Change & Forests, Govt. of
Tamil Nadu

e Climate Action — Global Outlook by Dr. Kurian Joseph, Director, CCCDM, Anna
University, Chennai

e Regional Climate Scenario and Cadastral Level Modelling by Dr. K. Palanivelu,

Professor, CES, Anna University, Chennai
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e Status of Forests and Green Cover in Tamil Nadu by Thiru. Anurag Mishra IFS,
Additional Principal Chief conservator of forests, Department of Forests, Govt. of
Tamil Nadu

e Biodiversity of Tamil Nadu by Dr. S. Jayakumar, Professor and Head, Department of
Ecology and Environmental Sciences, Pondicherry University,

e Carbon Sequestration and Carbon Sink Estimation: Dr. A. Ramachandran, DSc,
Emeritus Professor, CCCDM, Anna University, Chennai

More than 100 participants from various academic and research institutes, industry and
government participated in the Webinar and gave positive feedback for the programme.

Two days Training programme on “Estimation of Carbon Sequestration and Carbon Sink™ on
February 11", 2022 to Forest Range Officers and February 12", 2022 to Foresters at Guindy
National Park Auditorium were conducted. The main aim of the programme is to impart
knowledge and provide the scientific methodology to estimate carbon sequestration and ways

to enhance the carbon sink specifically in the forest areas.

Key deliverables from the Programme

» Wide awareness created on the important policies related to carbon and climate change
viz. the Kyoto Protocol, National Action Plan for Climate Change (NAPCC),
Intergovernmental Panel on Climate Change (IPCC), India’s NDCs on reducing
emissions intensity of its GDP by 33 to 35% by 2030 from 2005 levels, national
missions focussing on climate change and need for enrichment of soil carbon in forest.

» Hands on Practical training on carbon stock estimation provided to Forest Range

Officers (14 nos.) and Foresters (14 nos.).

Recommendations

It is recommended to take up carbon stock estimation for different forests in Tamil Nadu and

carry out activities needed for enrichment of carbon sink including soil carbon.
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PROCEEDINGS

I. Webinar on Reducing Emission through increasing Green Cover and
Carbon Sink in Tamil Nadu: a Way Forward: January 21, 2022

The Centre for Climate Change and Disaster Management, Anna University with financial
support by the State Planning Commission (SPC), Government of Tamil Nadu has conducted
a one-day webinar on “Reducing Emission through Increasing Green Cover and Carbon

Sink in Tamil Nadu: a way forward” on 21 January, 2022 through MS team platform.

Climate change, caused due to increased anthropogenic activities and resultant emissions of
greenhouse gases, is now widely recognized as major environmental problem. India's
Nationally Determined Contributions (NDC) towards Climate Justice guarantees low carbon
growth through reducing emissions intensity and enhancing forests Carbon Sink through
additional forest and tree cover. The Green India Mission (GIM) is one of the eight missions
under National Action Plan for Climate Change (NAPCC), Government of India aims to
increase the forest cover, improve its quality and ecosystem services including biodiversity.
Moreover, GIM aims to enhance carbon sequestration of about 100 million tons carbon dioxide
equivalent annually. In this context, numerous challenges that are to be addressed includes
urbanization, industrialization which require sector wise and region wise inventory of GHG
emissions and carbon sinks. Based on this background, the aim of this webinar is to address
the goals of GIM to respond to climate change by a combination of adaptation and mitigation
measures, which help to enhance carbon sequestration and sinks, adaptation of vulnerable

species/ecosystems to the changing climate and adaptation of forest-dependent communities.

The following topics were elaborated during the webinar to achieve the objective:
» Climate Change - India’s NDC and Tamil Nadu State Action Plan on Climate Change
Climate Action — Global Outlook
Regional Climate Scenario and Cadastral Level Modelling
Status of Forests and Green Cover in Tamil Nadu

Biodiversity of Tamil Nadu

YV V. V V V

Carbon Sequestration and Carbon Sink Estimation
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1. Webinar Proceedings:

Dr. Kurian Joseph, Director, Centre for Climate Change and Disaster Management, Anna
University, Chennai welcomed the delegates, participants and provided the panoramic view of
the present scenario in which the webinar is conducted. Dr. A. Ramachandran, DSc, Emeritus
Professor, Centre for Climate Change and Disaster Management, Anna University, Chennai
gave a brief about the webinar and enlightened the participants with the basics of carbon
capture and storage, Kyoto Protocol and need for enrichment of soil carbon in forest. Prof. Dr.
R. Velraj, Vice-Chancellor, Anna University inaugurated the webinar and delivered the
Inaugural address briefing about the National Action Plan for Climate Change (NAPCC) and
motivating for the significance of tree plantation. Thiru. A. Udhayan IFS, Chairman, Tamil
Nadu Pollution Control Board, Government of Tamil Nadu delivered the Presidential address
highlighting about the carbon dioxide sequestration, green growth and common but

differentiated responsibility.

Dr. Jayanthi Murali IFS, Special Secretary to Government, Environment and Climate Change,
Department of Environment, Climate Change and Forests, Government of Tamil Nadu has
delivered the Keynote address on Climate Change and India’s Nationally Determined
Contributions (NDCs) and Tamil Nadu State Action Plan on Climate Change (TNSAPCC).
She expounded about the key features of the Intergovernmental Panel on Climate Change
(IPCC), salient features of India’s NDCs on reducing emissions intensity of its GDP by 33 to
35% by 2030 from 2005 levels, national missions focussing on climate change and showcased
the fund flow for climate change research. Dr. S. Kanmani, Director, Centre for Environmental
Studies delivered the felicitation address and emphasized on the need for inter-linkages of the

various environmental sectors with the climate change for better solutions.

The one-day webinar had 5 technical sessions of 45 minutes duration each with lectures
delivered by eminent speakers who are experts in the field, academicians, forest officials and

Tamil Nadu government representatives.

Dr. Kurian Joseph, Director, Centre for Climate Change and Disaster Management, Anna
University, Chennai delivered the technical session I talk on “Climate Action-Global Outlook”.
Professor elaborated about the Green India Mission (GIM), which is the main theme of the
webinar. He also gave insights about the mind-sets for sustainability, sustainable development,
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sustainable development goals (SDGs), especially on climate action SDG 13 and its inter-
linkages with other sectors, carbon sink, climate change adaptation, carbon management ways,
climate actions for green cover and carbon sink enhancement. Followed by the technical
session II talk on “Regional Climate Scenario and Cadastral level modelling” delivered by Dr.
K. Palanivelu, Professor, Centre for Environmental Studies and Adjunct faculty of Centre for
Climate Change and Disaster Management, Anna University, Chennai. Professor, illustrated
about the regional climate models, Representative Concentration Pathways (RCPs), climate
change projections and climate models. He showed real-time case studies of climate change
studies on the various sectors of Tamil Nadu with spatio-temporal maps and climate

projections.

Thiru. Anurag Mishra IFS, Additional Principal Chief conservator of forests, Department of
Forests, Government of Tamil Nadu delivered the technical session III talk on “Status of
Forests and Green cover in Tamil Nadu”. He highlighted about the India’s State of Forest
Report, forest cover mapping and assessment of forest and tree cover. Dr. S. Jayakumar,
Professor and Head, Department of Ecology and Environmental Sciences, Pondicherry
University, Puducherry delivered the technical session IV talk on Biodiversity of Tamil Nadu.
He elaborated about the ecosystem services, bio-climatic conditions over forests, inter-linkages
of biodiversity and climate change and forest fires. He showed the virtual tour of the Eastern-
Ghats. Last technical session V on “Carbon sequestration and carbon sink estimation” was
delivered by Dr. A. Ramachandran DSc, Emeritus Professor, Centre for Climate Change and
Disaster Management, Anna University, Chennai. Professor detailed about the organic carbon
and dovetailed with soil for enhancing plant growth. He also highlighted about the core

concepts of carbon sequestration to the participants.

Dr. A. Merline Sheela, Assistant Professor (SG), Centre for Environmental Studies, Anna
University, Chennai proposed the vote of thanks. Dr. S. Sri Shalini, DST-Women Scientist and
Dr. Divya Subash Kumar, Project Associate, Centre for Climate Change and Disaster
Management, Anna University facilitated as the Master of Ceremony for the webinar. The
webinar was attended by more than 100 participants from around various universities, colleges,

government departments, non-governmental organisations and industries.
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1030-1035AM

L Jamuary 21", 203
INAUGURAL SESSION: 10.30 AM to 1140 AM

217, 2022
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Dr. Kurian Joseph

Director, Centre for Climate Change and Disaster Management
(CCCDM), Anna University, Chennai
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About the Seminar
Dr. A Ramachandran D Sc.
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I1. Training on - Estimation of Carbon sequestration and Carbon sink
- February 11" and 12, 2022

The Centre for Climate Change and Disaster Management, Anna University with financial
support by the State Planning Commission (SPC), Government of Tamil Nadu has conducted
two days Training programme on “Estimation of Carbon Sequestration and Carbon Sink” on
February 11", 2022 to Forest Range Officers and February 12, 2022 to Foresters at Guindy

National Park Auditorium.

The training programme address the goals of GIM to respond to climate change by a
combination of adaptation and mitigation measures, with a specific focus on understanding the
ways of carbon sequestration in forestry sector. The main aim of the programme is to impart
knowledge and provide the scientific methodology to estimate carbon sequestration and ways
to enhance the carbon sink specifically in the forest areas. The Forest range officers (14 nos.)
and Foresters (14 nos.) of Tamil Nadu Forest Departments are the participants of the training

programme.
1. Training Programme Proceedings:

The inaugural function of the training programme on “Estimation of Carbon Sequestration and
Carbon Sink” was on February 11", 2022. Thiru. Syed Muzammil Abbas, Principal Chief
Conservator of Forests & Chairman, Arasu Rubber Corporation, Department of Forests,
Government of Tamil Nadu inaugurated the training programme and highlighted the
importance of carbon sequestration in forestry and in oceans. Dr. Kurian Joseph, Director,
Centre for Climate Change and Disaster Management, Anna University, Chennai welcomed
the dignitaries and briefed about the training programme by edging through sustainable mind-
set for effective action at field. Dr. A. Ramachandran, Emeritus Professor, Centre for Climate
Change and Disaster Management, Anna University ensured that the programme will instigate
the real time methodology to estimate carbon sink in Forests and how to enhance the soil

carbon.

Thiru. Ashok Upreti IFS, Principal Chief Conservator of Forests and Head of Forest
Department, Department of Forests, Government of Tamil Nadu, presided over the programme

and emphasized the role of forest department, in taking action towards enhancing the forest
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cover which will improve the carbon sequestration. He briefed about the Tamil Nadu Green
Mission, the Wetland Mission and the Climate Missions, which are to be operational through
the special mode of Green Climate Company. Thiru. Anurag Mishra, Additional Principal
Chief Conservator of Forest, Department of Forests, Government of Tamil Nadu, motivated
the forest officers to consider the hands-on session as Training of Trainers, and take forward
the message of enhancing carbon sink in soil upto regional level and upscale to district level

for a holistic execution.

Tmt. K. Geethanjali IFS, Conservator of Forests, Chennai Circle, Department of Forests,
Government of Tamil Nadu, delivered the felicitation address and signified this training
programme as a benchmark action to connect the climate change science and the Forest
Department to facilitate ground level scientific implementation. Tmt. S. Sudha IFS, Head of
Division (Land Use), State Planning Commission, Chennai felicitated the Forest department
and the CCCDM, Anna University for organising the training programme jointly with the SPC
for addressing the significant role of carbon sink to tackle climate change. Thiru. E. Prasanth
IFS, Wild Life Warden, Chennai, Department of Forests, Government of Tamil Nadu, thanked
the members on the dais, the organisers, the SPC and the participants and wished the

programme great SUCCess.

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

National park.

Thiru. A. Udhayan IFS, Chairman, Tamil Nadu Pollution Control Board, Government of Tamil
Nadu delivered the technical session I talk on “Estimation of Soil Carbon stock in Natural
Forest”. He elaborated about the components of the terrestrial carbon stocks and
comprehensively deliberated about the extent of carbon in the forests. He detailed the carbon
sequestration and forest soils, and explained the different methods available for the estimation
of soil carbon. He also presented the real-time study results of carbon estimation conducted at
Javadi hills and showed the profile of soil organic carbon distribution in the Javadi hills. He
emphasized about the need for mapping of soil organic carbon in forests for effective

afforestation and carbon sequestration.
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Followed by the technical session II talk on “Estimation of Above Ground Biomass Carbon
stock in Forestry” delivered by Thiru. Anurag Mishra IFS, Additional Principal Chief
conservator of forests, Department of Forests, Government of Tamil Nadu. He illustrated about
the carbon pools in the forest ecosystem. He briefed about the various methods for the above
ground biomass carbon estimation. The different sampling techniques available were explained
in-detail. He elucidated about the circumference at breast height (CBH) measurement for the
estimation of above ground biomass carbon. Based on this CBH technique the practical training

at field was conducted.

Dr. A. Ramachandran DSc, Emeritus Professor, Centre for Climate Change and Disaster
Management, Anna University, Chennai delivered the technical session III talk on “Carbon
Sink: A Way Forward”. He explicated about the forestry in 21 century. The mechanisms of
carbon sequestration and carbon sink was demonstrated to the participants. The soil organic
profile in various forest ecosystems was exhibited. He highlighted about the soil organic carbon
in the forests. He also accentuated on the accurate assessment of forest degradation, need for

appropriate soil amendments and soil and water conservation.

2. Practical Training at Guindy National Park Field

Based on the technical sessions, the hands-on training was provided to the participants on the
estimation of carbon stock at forests. Dr. A. Ramachandran DSc, Emeritus Professor, Centre
for Climate Change and Disaster Management, Anna University, Chennai trained the
participants for the estimation of the forest carbon sequestration and carbon sink at the field.
The soil sampling technique along with slicing of the soil layers for carbon sample analysis
was demonstrated by Thiru. A. Udhayan IFS, Chairman, Tamil Nadu Pollution Control Board,
Government of Tamil Nadu. Thiru. Anurag Mishra IFS, Additional Principal Chief conservator
of forests, Department of Forests, Government of Tamil Nadu conducted practical exercise to
measure and calculate the above ground biomass carbon at Guindy National Park forest by
CBH measurement method. The training worksheet for the above ground biomass carbon

estimation was shared among the participants for hands-on experience on carbon estimation.

Dr. S. Sri Shalini, DST-Women Scientist and Dr. Divya Subash Kumar, Project Associate,
Centre for Climate Change and Disaster Management, Anna University facilitated as the

Master of Ceremony for the training programme.
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Training programme for Foresters on February 12t
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4. Training Worksheet
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REDUCING EMISSION THROUGH INCREASING GREEN COVER

AND CARBON SINK IN TAMIL NADU: A WAY FORWARD

* Organised by Centre for Climate Change and Disaster Management (CCCDM), Anna University
and fiunded by State Planning Commiszion (SPC), Government of Tamil Nadu

HANDS-ON TRAINING PROGRAMME TO FOREST RANGE OFFICERS ON
ESTIMATION OF CARBON SEQUESTRATION AND CARBON SINK

Agenda

5. Training Programme Agenda on February 11t 2022

Skl

rr——

February 11%, 2022

INAUGURAL SESSION: 10.00 A.M to 11.30 AM

10:00 - 10:05 A M

Welcome Address

Dr. Kurian Joseph

Director, Centre for Climate Change and Disaster Management
(CCCDM). Anna University, Chennai

10:05 - 10:15 AM

About the Training Programme
Dr. A. Ramachandran D.Sc.
Emeritus Professor, CCCDM, Anna University, Chennai

10:15 - 10:30 A M

Inaugural Address

Thiru. Syed Muzammil Abbas IFS

Principal Chief Conservator of Forests &
Chairman, Arasu Rubber Corporation

Department of Forests, Government of Tamil Nadu

10:30 - 10:50 A M

Presidential Address

Thiru.Ashok Upreti IFS

Principal Chief Conservator of Forests and Head of Forest Force
Department of Forests, Government of Tamil Nadu

10:30 - 11:10 A M

Special Address

Thiru Anurag Mishra

Additional Principal Chief Conservator of Forests
Department of Forests, Government of Tamil Nadu

11:10 - 11:20 A M

Felicitation Address

Tmt. K. Geethanjali IFS

Conservator of Forests, Chennai Circle
Department of Forests, Government of Tamil Nadu

11:20-11:25 AM

Felicitation Address

Tmt. 5. Sudha IFS

Head of Divizion (Land Use)

State Planning Commission, Chennai

11:25-11:30 AM

Vote of Thanks

Thiru. E. Prasanth IFS

Wild Life Warden, Chennai

Department of Forests, Government of Tamil Nadu
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TECHNICAL SESSIONS ON CARBON SEQUESTRATION

SESSION - I: Estimation of Soil Carbon stock in Natural Forest

11:30-12:15P.M

Thiru. A. Udhayan IFS
Additional Principal Chief Conservator of Forests &
Chairman, Tamil Nadu Pollution Control Board

SESSION — II: Estimation of Above Ground Biomass Carbon stock in Forestry

12:13-1:00P M

Thiru. Anurag Mishra, IFS
Additional Principal Chief Conservator of Foreats
Department of Forests, Government of Tamil Nadu

SESSION — III: Carbon Sink: A Way Forward

Dr. A. Ramachandran D.5e.

1:00-1:45 P M Emeritus Professor
CCCDM, Anna University, Chennai
1:45-230P.M LUNCH BREAK

SESSION — V: Practical Training at Field

2:30-430P.M

Dr. A. Ramachandran D.5c.
Emeritus Professor
CCCDM, Anna University, Chennai

Thiru. Udhayan IFS
Additional Principal Chief Conservator of Forests &
Chairman, Tamil Nadu Pollution Control Board

Thiru. Anurag Mishra, IFS
Additional Principal Chief Conservator of Forests
Department of Forests, Government of Tamil Nadu

4.30-35.00P.M

Feedback from Participants
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6. Training Programme Agenda on February 12, 2022

REDUCING EMISSION THROUGH INCREASING GREEN COVER

AND CARBON SINK IN TAMIL NADU: A WAY FORWARD

Organised by Centre for Climate Change and Disaster Management (CCCDM). Anna University @
and fimded by State Planning Commission (SPC), Government of Tamil Nadu s

HANDS-ON TRAINING PROGEAMNME TO FORESTERS ON ESTIMATION OF
CARBON SEQUESTRATION AND CARBON 5INK

Agenda

s

=

February 12%, 2022

10:00 - 10:20 AM

Welcome Address
Dr. Kurian Joseph

Director, Centre for Climate Change and Disaster Management

(CCCDM), Anna University, Chennat

10:20 - 1045 AM

About the Training Programme
Dr. A. Ramachandran D.5c.

Emeritus Professor, CCCDM, Anna University, Chennai

10:45-11:00 AM

BREAK

TECHNICAL SESSIONS ON CARBON SEQUESTRATION

SESSION — I: Estimation of Above Ground Biomass Carbon stock in Forestry

11:00 - 11:45 AM

Thiru. Anurag Mishra, IFS
Additional Principal Chief Conservator of Forests
Department of Forests, Government of Tamil Nadu

SESSION — II: Carbon Sink: A Way Forward

Dr. A. Ramachandran D.5c.

11:453-12:30PM | Emeritus Professzor
CCCDM, Anna University, Chennai
2:30-130PM LUNCH BREAK

SESSION — ITI : Practical Training at Field

1:30-430P M

Dr. A. Ramachandran D.5c.
Emerituz Profeszsor
CCCDM, Anna University, Chennai

Thiru. Anurag Mishra, IFS
Additional Principal Chief Conservator of Forests
Department of Forests, Government of Tamil Nadu

430-300PM

Feedback from Participants
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7. List of Participants

Training Programme
On

Carbon Sequestration & Enhancement of Carbon sink on Forestry

Date: 11th February 2022.
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Venue: Guindy National Park, Chennai.

SL:
No Name

Designation

Address

Contact Details
(E-mail 1d & Mobile No)

Signature
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Training Programme
~ On

Carbon Sequestration & Enhancement of Carbon sink on Forestry

Date: 11th February 2022.

Venue: Guindy National Park, Chennai.

SL:
No

Name

Designation

Address

Contact Details
(E-mail Id & Mobile No)

Signature
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Training Programme
© On

Carbon Sequestration & Enhancement of Carbon sink on Forestry

Date: 11t February 2022.

Venue: Guindy National Park, Chennai.

SL:
No

Name

Designation

Address

Contact Details
(E-mail Id & Mobile No)

Signature
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Training Programme
- On

Carbon Sequestration & Enhancement of Carbon sink on Forestry

Date: 12th February 2022.

Venue: Guindy National Park, Chennai.
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SI:
No Name

Designation

Address

Contact Details
(E-mail Id & Mobile No)

Signature
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Training Programme

~ On

Carbon Sequestration & Enhancement of Carbon sink on Forestry

Date: 12t February 2022.

Venue: Guindy National Park, Chennai.

SL:
No

Name

Designation

Address

Contact Details
(E-mail Id & Mobile No)

Signature
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ANNEXURE

SANCTION FROM THE STATE PLANNING COMMISSION

PROCEEDINGS OF THE MEMBER- SECRETARY, STATE PLANNING

Proc Roc No:976/SPC/LUD/2020

COMISSION, CHEPAUK, CHENNAI - 600 005

PRESENT: Thiru Anil Meshram, LLA.S.,
Dt.23.03.2020

Sub: SPC -TNSLURB - Work Plan for the year 2019-2020 - Approval of
Seminar on “Reducing Emission Through Increasing Green Cover and
Carbon Sink in Tamil Nadu: A Way forward” by Centre for Climate
Change und Disaster Management, Anna University, Guindy, Chennai-
Release of first Installment amount santion order” issued ~ regarding

Ref: 1.  G.0. No. 58, Planning, Development & Special Initiatives (SPC)
o Department, Dated: 10.02.2011 .
2. From the Director, Centre for Climate Change and Disaster
Management, Anna University, Chennai, E-mail dated:
Dec 3 2019
3. Minutes of the TNSLURB meeting held on 12,12.2019
4.  From the Director, Centre for Climate Change and Disaster
Management,Anna University,Chennai, letter dated: 18D3.2020
5. Invoice No. CCCDM/SPC/Seminar/2020 Date: 18.03.2020
ORDER:

The Tamil Nadu State Land Use Research Board (TNSLURB), has decided to
conduct a seminar entitled “Reducing Emission Through Increasing Green Cover
and Carbon Sink in Tamil Nadu: A Way forward” for the year 2019-20. The above

seminar has been entrusted to the Director, Centre for Climate Change and Disa
Mangement (CCC&DM),

ster

Anna University Guindy, Chennai — 600025 at a cost of
Rs.2,01,250/- (Rupees Two Lakhs One Thousand Two Hundred and Fifty Only)
and the duration of the seminar is Two Days.

The payement would be made as follows:

N

Installment | Financial Amount Re xs
No. Year (In Rupees) m— T
1. 2019-20 | 1,61,000.00 | Initial Payment to tbe released upon sigming
(80%) * | TOR~ ‘ ‘
2, 2020-21 | 20,125.00 | On receipt of scminar completion report. This
(10%) , | report will be placed for dlscuss:un. .
3. 2020-21 20,125.00 | On receipt of final Seminar report incorporating
{10% the suggestions made by the SPC - 20 copies
together with the soft copy in st'c‘ This ?mount
T includes 5% perfromacnce security (details are
g0 ? set out in parall below)
(Rupees Two Lakh One Thousand Two
Total | 2,01,250.00 | iy, dred and Fifty Only) B
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2. The Terms of Reference (TOR) duly signed by the Director, Centre for Climate
Change and Disaster Management (CCC&DM), Anna University, Guindy, Chennai,
has been received vide reference 4™ cited. As per the Terms of Reference, it has been
agreed to release a sum of Rs.1,61,000/- (Rupees One Lakh Sixty One Thousand
only) to the Director, CCC&DM, Anna University, Guindy, Chennai as initial payment
on signing the TOR for the year 2019 -2020, corresponding invoice also received vide
reference 5% citied.

3. Hence, in pursuance of the powers issued in G.O. first cited, sanction is
hereby accorded for a sum of Rs.1,61,000/- (Rupees One Lakh Sixty One Thousand
only) being the first installment amount for conduct a seminar entitled “Reducing
Emission Through Increasing Green Cover and Carbon Sink in Tamil Nadu: A Way
forward”. The Accounts Officier, SPC is hereby authorized to draw and disburse an
amount of Rs. 1,44,900/- (Rupees One Lakh Forty four Thousand and Nine Hundred
Only) through ECS to the Director, Centre for Technology Development and
Transfer (CTDT), Anna University, Chennai to the following Bank Account.

Bank and Name of the Branch | State Bank of India,
Anna University, Chennai
A.U. College College Campus,
Sardar Patel Road, Guindy,
Chennai-600 025

Bank Account No 30061247489

MICR Code 600002039

PAN No. AAALA1314K

GST NO. 33AAALA1314K1ZQ

‘4. The Accounts Officier, SPC is authorized to draw and remit an amount of
Rs.16,100/- (Rupees Sixteen Thousand and One hundred only) being the 10% of the
TDS for Rs. 1,61,000/- in to the Government Account vide U/S 194 J of Income Tax
Act.

5. The Director, CCC&DM, Anna University, Guindy, Chennai is requested to
send a stamped receipt for Rs.1,61,000/- (Rupees One Lakh Sixty One Thousand
only) and Utilization Certificate for the first installment amount. Further it is also
requested to send a Seminar Completion Report to Tamil Nadu Land Use Research
Board of the State Planning Commission at the earliest.

40

T T e T T e T T e T T T e T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T B T T T T T R O Ty T T R T T T T R TR TR TR TN T TR TR T TN T DTS TR I T TR TN T TN T T TR TN TR TR TR TR IN TR DL TR TR IR TR DL TR TR IR TR DL TR TR IN TR DL TR TRIN TR DTS TR IR TR DTN TR IN TR DL TR TRIN T DR TR TR IR TR TR TR T B T

O B B O O O O O O O O O T O O P G T G T T T G T GGG GGG L EEF TS



One-day Webinar
on
Reducing Emission through Increasing Green Cover
and Carbon Sink in Tamil Nadu: A Way Forward

Climate change
and
India’s NDC and TNSAPCC

—"““HVH"[%
2

Dr. Jayanthi Murali I.F.S.
Special Secretary, E&CC,ECC&F Department, GoTN

N

~ N
UNFCCC

%C\
\\/"l C ,\g United Nations Framework
AN—/4

Convention on Climate Change

« UNFCCC established an international environment
treaty to combat "dangerous human interference with
the climate system" in part by stabilizing green house
gas concentrations in the atmosphere.

- Signed by 154 states at UN Conference on
Environment and Development (UNCED), informally
known as the Earth Summit, held in Rio de
Janeiro from 3 to 14 June 1992.

« Secretariat at Bonn from 21 March 1994.

Intergovernmental Panel on Climate Change
(IPCC)

+ Inter governmental body of UN
responsible for advancing knowledge
on human-induced CC.

+ Established in 1988 by WMO & UNEP
& endorsed by UN General Assembly.

+ Headquarter in Geneva, Switzerland,
comprised of 195 Member States .

+ Comprehensive scientific information

information on anthropogenic CC
(natural, political & economic impact,
risks & response options).

+ Does not conduct original research
nor monitor CC, but rather undertakes
a periodic, systematic review of all
relevant published literatures.

Sixth assessment cycle
of IPCC to be completed
in 2022,

Nationally Determined Contribution (NDC)

+ 19th COP Warsaw (2013): All countries required to prepare
INDCs and present them before COP 21 in Paris.

+ 20th COP in Lima (2014):Further clarity on form of INDC:
not mitigation centric and can include other components as per
country priorities.

+ 21th COP in Paris (2015): UNFCCC created a mechanism for
Intended NDCs to be submitted

96 garties agreed to aim to limit global warming to less than
2 °C, and try to limit the increase to 1.5 °C.

Paris Agreement into force on 4 November 2016 in those
countries that had ratified the Agreement, and other
countries had ratified the Agreement since.

Countries were given freedom and flexibility to_ensure
nationally appropriate climate change mitigation and
adaptation plans.

INDCs became NDC as countries ratified Paris
Agreement.

+ 22nd COP in Marrakesh (2016): focused on NDCs and their
implementation.

4




Salient features of India's NDC

To propagate a healthy and sustainable way of living
based on traditions , values of conservation and moderation.

To adopt a climate-friendly and a cleaner path at
corresponding level of economic development.

To reduce emissions intensity of its GDP by 33 to 35 % by
2030 from 2005 level.

To achieve about 40 % cumulative electric power
installed capacity from non-fossil fuel based energy
resources by 2030.

To create an additional carbon sink of 2.5 to 3 billion
tonnes of CO, equivalent through additional forest and tree
cover by 2030.

To adapt better to CC by enhancing investments sectors
vulnerable to CC-a%{icuIture, water resources, Himalayan
region, coasts, health & disaster management.

To mobilize domestic & additional funds from developed
countries to implement mitigation and adaptation actions.

To build capacities, create domestic framework and
international architecture for quick diffusion of climate
technology in India and for joint collaborative R&D

How are India’s NDC different from
other countries?

« India’s NDC has strong focus on CC adaptation.

« Of 8 Missions outlined in India’s NAFCC, 4 efforts
are focused on adaptation efforts - sustainable
agriculture, increasing water use efficiency,
sustainin Himalayan ecosystem and creating
sustainable habitats.

+ India is able to dedicate same level of focus and
effort on adaptation on as large a scale.(NAFCC
projects).

« Financial implications of CC goals are outlined, in
addition to outlining its plan for developing and
enabling technology transfers to facilitate
India’s NDC achievement.

6

NATIONAL ACTION PLAN ON CLIMATE CHANGE

EIGHT MISSIONS:
+ National Solar Mission

- National Mission for Enhanced Energy
Efficiency

+ National Mission on Sustainable Habitat
+ National Water Mission

+ National Mission for Sustaining the
Himalayan Ecosystem

+ National Mission for a Green India
+ National Mission for Sustainable Agriculture

+ National Mission on Strategic Knowledge on
Climate Change

TAMIL NADU
STATE ACTION PLAN ON CLIMATE CHANGE(TNSAPCC)

* Year 2015-2020
+ Endorsed by MOEF&CC,GOI on 31st March 2015

VULNERABLE SECTORS IDENTIFIED IN TNSAPCC

» Sustainable Agriculture Stte Acton lan on ifmats Ghangs o Tomi Nod St
- Water Resources

- Forest and Biodiversity
» Coastal Area Management

+ Energy Efficiency, Renewable
energy and Solar Mission

+ Sustainable Habitat

Govermment of Tamil Nadu
214

+ Knowledge Management




TNSAPCC: COMPOSITION OF THE STEERING COMMITTEE

Chairman: Chief Secretary,Government of Tamil Nadu

Member Secretary: Director of Environment, Government of Tamil Nadu

Members: 1.
2
3
4
5.
6
7
8
9

10.
11.
12.
13.
14.
15.
16.

ACS to Govt., E,CC&F Department

. ACS to Govt., Finance Department
. ACS to Govt., Planning, Development & Special Initiatives Department
. Principal Secretary to Govt., Energy Department

ACS to Govt., Industries Department

. ACS to Govt., Public Works Department/water resources

. Principal Secretary to Govt., Health & Family Welfare Department

. Principal Secretary to Govt., RD&PR Department

. Principal Secretary to Govt., Agriculture & Farmers welfare Department

Principal Chief Conservator of Forest(HoD)

Chairman & Managing Director, Tamil Nadu Energy Development Agency
Member Secretary, State Planning Commission

Director, CCCDM, Anna University

Director, IRS, Anna University

Director, Madras School of Economics

CGM/0IC, NABARD, Regional Office

REVISION OF TNSAPCC

India submits its INDC in line
ith Copenhagen Consensus
dParis Agreement

PM council on Climate change
Announces 8 national missions

Revisiting

States were asked to formulate strategies
State specific climate action pla of SAPCC
Tamil Madu SAPCC prepared

States have been asked to re-examine
their state specific action plans in line with the INDC

And see how much they are able to contribute
10

Principle
1

To demonstrate

METHODOLOGY FOLLOWED

Principle PR
2 Prln;:lpla

To assess and
Develop a long

ambition and show real :
commitment of progress made term climate
the State to by the State in action plan
address issue addressing (2030) and
of CC and State specific policy aligned to
State's vulnerability . INDC with
contribution to based on 'mplen'gﬂ‘stla;lon
India’s NDC priorities set fr:lmework

out in SAPCC

PROCESS FOLLOWED FOR REVISION OF TNSAPCC
Consultation with concerned line departments

Inception Workshop and finalisation of data collection
format

Appointment of nodal officers from each department for
assisting revision of SAPCC

Format for data collection was shared with all concerned
Line Departments

Line Departments were followed up several times for stock
taking data

Draft report was prepared from available data on all
Sectors relevant in TNSAPCC




COMPOSITE VULNERABILITY INDEX

Composite Vulnerability Index (CVI)
63 indicators

Social Economic Agriculture Water Health/Climate

Vunerabilty ~ Vulnerability ~ Vulnerability ~ Vulnerability ~ Vulnerability

30 5 1 9 8
Indicators Indicators Indicators Indicators Indicators

CURRENT VULNERABILITY INDEX

District Current Composite Vulnerability - Tamil Nadu

Current Vulnerability
Index

Very High Vulnerable:
Ramanathapuram,
Vellore, Villupuram,
Krishnagiri and
Nagapattinam

(5 Districts)

High Vulnerable:
Dharmapuri,
Thoothukkudi, Ariyalur,
Cuddalore, Virudhunagar
and Sivaganga

(6 Districts)

DIFFERENCE BETWEEN TNSAPCC AND
REVISION OF TNSAPCC

Sectors in SAPCC Sectors in Revision of SAPCC

Sustainable Agriculture Sustainable Agriculture

Water Resources Water Resources
Coastal Area Management Coastal Area Management
Forestry and Biodiversity Forestry and Biodiversity

Energy Efficiency, Energy Efficiency,
Renewable Energy and Renewable Energy and Solar
Solar Mission Mission

Sustainable Habitat Sustainable Habitat
Knowledge Management Knowledge Management
Vulnerability, Disaster
Management & Mitigation
Health and Gender
SDG’s ; Monitoring &
Evaluation =

TNSAPCC Framework 2.0 (2021-2030)

State Climate Adaptation & Financial Monitoring &
profiles - Mitigation Allocation -  Evaluation -
Understand Strategies- Address fffet‘_::";_e .
climate data eDelineation of sectoral State nstitutiona
strategies, linkages with  Priorities Mechanism
e Overview of the fpescrs .
State  Priority Adaptation e Sectoral * a;%?,?é:g &
) Actions  to implement focus , Implementing
e State climate strategies(Agriculture, funding agencies
profile Water resources, Forest structure and
& Biodiiversity, Coastal
scale (stock
Area Management) A . X
: taking) *Specific project
¢ CC Risk & «Priority Mitigation Blokssslogand
Actions to implement e Proposed time frame for
Assessment of strategies (Enhanced budpget implementation

ik Energy Efficiency &
vulnerabilities Solar Mission,
Sustainable habitat)




PROPOSED ALLOCATION OF BUDGET IN
SECTORS IN TNSAPCC 2.0

CHALLENGES DURING PREPARATION OF TNSAPCC 2.0

Proposed From i it . e Data requirement from R
B I climate information sectoral line departments to
( 2031_9.(;:)) Sta::)eu/dcgeer;tra system to aid assess climate risks
(In Crore) available decision-making e Fragmentation of data
( In Crore) o Baseline data )
Sustainable Agriculture 71,731.94 58,426.94 « Revised SAPCC work towards
Water Resources 19041.84 16728.00 Mainstreaming SDG’s & establishing clear linkages with
L . SDG/ND Is.
Forest & Biodiversity 2834.44 2301.44 NDC targets into SAPCC R Crfc/ial stigg:wilrds exploring
Coastal Area Management 4776.10 2626.58 sectors synergies in sectors and
development plans J
Strategic Knowledge for 280.87 271.68

Climate Change Climate budgeting- financial

h - r_oadm_ap _ _e_ncapsulating

Enhanced Energy Efficiency  98,056.68 42522.31 Comprehensive financial availability for each
& Solar Mission 2:23?:'"?_“?2:;;;3: g; proposed activity along with
financep 4 clear identification of its

Sustainable Habitat 127,489.33 98,021.77 sources in  sectoral line
departments )

Total 324,211.20 220,898.72 v~

Way forward....
Way forward....
At COP 26, Hon’'ble Prime Minister has made following key

Announcements (Panchamrit): | Updating important  schemes

1. India will take its non-fossil fuel capacity to 500GW by 2030. and programmes in line
Departments.
2. India will achieve about 50% cumulative electric power 2. Incorporating ISFR 2021 data.
installed capacity from non-fossil fuel based energy
resources by 2030 by help of transfer tech low cost 3. Incorporating details from
international finance like GCF. important documents.

3. India will reduce the total projected carbon emissions by

one billion tonnes from now to 2030. 4. Placing SAPCC 2.0 in State Level

Steering Committee for onward
4. Reduce Emission Intensity of GDP by 45% by 2030 from submission to MoEF&CC, Gol
2005 level.

5. By year 2070, India will achieve the target Net Zero.
, . . . . India’s First Weather Hazard and
Hon ble Prime Minister emphasised on the need for sustainable Vulnerability Atlas released by
lifestyles through a mass movement. Ministry of Earth Sciences

Lifestyle for Environment(LIFE) @




THANK YOU




CLIMATE ACTION
THE GLOBAL
OUTLOOK

Dr. KURIAN JOSEPH
Professor of Environmental
Engineering and Director
Centre for Climate Change and

CEG Campus, Anna University
Chennai-600025

Disaster Management (CCCDM)
Department of Civil Engineering

FIVE MINDSETS FOR
SUSTAINABILITY

Earthly mindset
— to define genuine sustainability challenges

* Analytic mindset

— to find solutions to sustainability challenges
* Careful (Precautionery) Mindset

— Dealing with uncertainty
 Collaborative mindset

— interaction with different actors and interests
 Action mindset

— translation of understanding into judgments, decisions,
commitments and, eventually, actions

We are close to

1M Beyond the boundary
1 Boundary not quantified

climate 1.5 degrees, that

“Safe and Just Space "to il keeps Us safe.

live well is between the
. oy A,

Ecological Ceiling and = oot fooy
A : FOUI

the Social Foundation. Loct FUNDano S o,

B 0LOGICAL Cyy 8

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

Come  yonea™
d

uopon®”
e

&

i

Source: 9 dimensions of planetary boundaries according to Rockstrom et al. 2009, 12 dimensions of social boundaries
according to Raworth 2017, based on government priorities at Rio+20 and later UN Conferences.

surpassing the global
temperature rise of

THE BOUNDARIES ARE INTERDEPENDENT

To produce food,
people need to
convert land, use
it sEacs water and nitrogen
Sy, % . and phosphorus.

ciimate change

e "RONMENT~

< ClL iy

But doing this to
excess results in
biodiversity loss, and
contributes to climate
change.

It can also undermine
water availability — all
of which undermine
the potential to grow
Source : Kate Raworth, Oxfam. kraworth@oxfam.org.uk  food.

Doughnut Economics: Seven Ways to Think Like a 21st Century Economist, Kate Raworth. Chelsea
Green Publishing, White River Junction (2017), 309 pages, ISBN: 9781603586740




SDGs -A blueprint for a
better world by 2030

UNITED NATIONS
SUSTAINABLE

’—\
55> DEVELOPMENT
ﬁ ; SUMMIT 2015

JE Sustainable 550
i Development /0

25-27 SEPTEMBER

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

3 /AND WELL-BEING 4 E.llmll‘["'m
/e

'DEGENT WORK AND
[ECONOMIC GROWTH

17 Bevecans

&

SDG13 and other SDGs

SDG1-No Poverty

« Climate change will
reduce poor people’s
livelihood assets, for
example, health, access
to water, homes, and
infrastructure.

= Poor people more
vulnerable to climate
change and disasters

« Adaption to climate
change and reducing
the risks of disasters
and shocks is critical

~eClimate change is
~ projected to alter
~ regional food security
~» Sustainable and

climate-smart
agriculture is a key

solution in the fight -
to limit average

temperature increase
to below 2°C.

SDG3-Good Health and
Well-being

eincreases in  heat-
related mortality and
iliness associated with
heat waves due to
increased weather
variability, changes in
frequency and intensity
of extreme weather
events  (heat-waves,
cold spells, heavy

rainfall, storms,
droughts), and
changing patterns in
infectious disease
distribution.

SDG13 and other SDGs

SDG4 —Quality SDG6 -Water and
Education Sanitation

SDG13 and other SDGs

SDG7  -Affordable
Clean Energy

SDG9 —Industry,
innovationand
infrastructure




SDG13 and other SDGs

SDG12 —Sustainable
Consumption and
Production

SDG10 - - Reduced

SDG13 and other SDGs

. SDG16: Peace, justice
SDG14 - Life below and
water L
strong institutions

SDG13 and other SDG17

SDG17: Partnerships for goals

= Global climate change is a global issue and response
requires global cooperation, especially to help
developing countries to adapt to the adverse
impacts of climate change.

 Providing financial support, technology transfer, and
capacity building for those countries that need it the
most - particularly the Least Developed Countries
(LDCs) and the Small-Island Developing States
(SIDS).

SDG-13-Climate Action- Targets

13.1: Strengthen Resilience 13.A: Implement

and Adaptive Capacity to | the UN Framework

Climate Related disasters Convention on
Climate Change
(UNFCC)

13.3: Build Knowledge and
Capacity to meet Climate

Change




UNFCC : Rio Summit 1992 to the 26th Session
of the Conference of Parties (COP 26)-2021

Kyoto Protacel: 1997
(Entered o force: 16 Feb. 2005)

Rio Earth Summit: 1992

Adoption of
UNFCCC:
Developed country
Parties should lead in
combating climate
change; equity and
CBDR-RC

More responsibilities

COP-15: 2009

First quantification of
climate finance; flow of
USS 100 billion per
year by 2020 by the
developed countries to
the developing nations

funds to enable

developing countries
1o take greater action
Formalized the setting,
w of the GCF

COP-21: 2015

Paris Agreement: a new Agreement in the shape of a treaty
‘was adopted to enhance the implementation of the
Convention, including its objectives. irrequires all Parties to
put forward their best cfforts through NDCs and to strengthen
these efforts in the years ahead. The Agrecment also provides
for enhanced transparency of action and support through a
transparency framework. Finance mechanism was agreed
under Article 9

COP-13: 2007

Long term
‘cooperative action in
‘both mitigation &
adaptation with
adequate, predictable
and sustainable

financial resources

COP-17: 2011

Agreed to a profocol,
another legal
imstrument or an.
agreed outcome with
legal force.

COP-24: 2018

New rules of
accounting and a
framework for climate

COP 26 :2021 has
taken forward the
discussions and India
Committed to

1. Increase non-fossil
energy capacity to
500 GW (gigawatts)
by 2030.

Meet 50 percent of

energy

requirements from
renewable energy

(RE) by 2030.

Reduce the total

projected carbon

emissions by 1

billion tonnes (BT)

by 2030.

4. Reduce the carbon
intensity of the
economy by less
than 45 percent.

5. Achieve netzero

Source: Various COP Decisions. GCF — Green Climate Fund

carbon by 2070

At 1.2°C of global warming, with current pace,
we will hit 1.5°C in 2033 and 2°C by 2060.

.
* Annual Average

~20°Cby 2050\ , 2 -~
Ten-Year Moving Average P o
- - - - Continuation of Trend Since 1980 o S
~15°C by2033\/, —;‘

Global Temperature Report for 2021 Ve 15 g2
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Data from Berkeley Earth (www.BerkeleyEarth.org) o
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CLIMATE CHANGE: AN OVERVIEW

Width of shape
around the e
indicated the degree
ofvriabilty of the
estimates

No climate action

poles—410ASC | Kadmn L
varmer

Historical Carbon
Emissions

Curent cimate action 030K nceasenexreme
policies-3.1t37° il

warmer Riskof ol mass.
extictons
Promised (pledged)

polies~261032°C Gl updecine
warmer

Malor Amaton i back

Willons atrikof lsing
homes dutosea levlise:

2Cwarmerthan today
— Upper end of Paris.
Agreementn 2015
Maor risk to most coral reefs
Food production losses.

Extreme heat waves with
severesodalImpacts

.
15°Cwarmer than
today~ Goal of Paris
Agreement in 2015

All India annual mean
temperature may
increase by 1.7°C-2.02°C
by 2030s under different
scenarios and by about
2°C-4.8°C by 2080s

India annual
precipitation increase by
1.2-2.4% by 2030s under
different scenarios and
by 3.5-11.3% by 2080s,
relative to the pre-
industrial base

It is likely that the
frequency of heavy
precipitation events and
dis: like cyclone will
increase in  the 21t
century over many areas
of the India especially
peninsular area.

Climate Action Universe is Broad

Elean Bna Energy & Material Environmental Environmental
ay Efficiency Resource Mgmt. Services
Power Generation Water » "
Solar Advanced Materials D ification Protection
Wind Advanced coatings Wastewater treatment. Land conservation -
Clean coal (sequestration, Lightweight substitutes Distribution and Environmental restoration
infrastructure) Solvents and biodegradables management jlimberland
Other clean power - ;:;e:;znses
generation (Geothermal, Building Efficiency Agriculture @i
hydro, biomass, wave/tidal, Building management incl. Irrigationinn
methane capture, nuclear) green data centre mgmt Clean pesticides
Heating & cooling systems Consumer food purity Business Services
Cleantech Infrastructure Lighting systems Seeds Insurance
astr P Timberland Logistics
Supply chain management Micro generati icro CHP Green focused banking
Waste Management Microfinance
Power Storage Recycling Consultancy/advisory
Battery and fuel = Toxin Intellectual property
cells Power Grid Efficiency Energy from waste Weather
r (including smart Land r iati
Transport & Sustainable grids) .
Biofuels Smart metering Choices
Low carbon transportation Storage « Choose fresh, seasonal produce grown locally (reduce the carbon

Bio-diesel, ethanol Infrastructure

DECISION SUPPORT SYSTEMS AND
STAKEHOLDER PARTICIPATION CRITICAL

Eat less meat and dairy
Cut back on Flying (Video Conferencing)
Walk or cycle or use Public Transport
Reduce energy use and Bills
Respectand protect

Voice and Votes

+ Make the voice heard by
decision makers on Energy,
Environment, Green spaces,

Reduce consumption and Waste

waste
management




National Solar
Mission

National Water
Mission

National Mission on
Enhanced Energy
Efficiency

National Mission for
Sustainingthe
Himalayan Eco-system

National Mission on
Sustainable Habitat

National Mission for
a Green India

National Mission for National Mission on Strategic Knowledge

Sustainable Agriculture

for Climate Change.

http://pmindia.nic.in/

National Mission for Green India (GIM)

hed in February, 2014 wit|

«safeguard the biological resources of our nation and associated livelihoods against the peril of
adverse climate change

=recognise the vital impact of forestry on ecological sustainability, biodiversity conservationand
food-, water-and livelihood-security.

Increased forest/tree cover on 5 m ha of forest/non-forestlands and improved
quality of forest cover on another 5 m ha (a total of 10 m ha).

Improved ecosystem services including biodiversity, hydrological services and
carbon sequestration as a result of treatment of 10 m ha.

Increased forest-based livelihood income of about 3 million households living in
and around the forests.

Enhanced annual CO2 sequestration by 50 to 60 million tonnes in the year 2020

National Mission for Green India (GIM)

Enhancing quality of forest cover and
improving ecosystem services

«Eco-restoration of degraded open forest
«Restoration of Grasslands

Ecosystem restoration and increase
in forest cover

«Rehabilitation of Shifting Cultivation areas
«Restoring Scrublands

«Restoration of Mangroves

«Restoration of abandoned miningareas

Enhancing tree cover in Urban and
Peri-Urban areas

= Open spaces/green spaces like parks/wood lots

= Diffused planting such as on avenues and in
households

= Institutional lands, especially lands belonging to
or allotted to business/industrial houses and
educational institutions

Agro-Forestry and Social Forestry

Restoration of Wetlands

Cross-cutting Interventions

«Improving fuel-use efficiency and promoting
alternative energy sources

«Community Livelihood Enhancement

«Community Conserved Areas and Sacred
Groves

«Understanding, identifyingand protecting
areas/catchments of hydrological
importance:

Strengthening Institutions for
Decentralized Forest Governance

Improving investment climate for
farmers

Forests are much more than
Timber and Carbon

« Carbon Sink « Forests are vital for maintaining
the hydrological cycle and
regulating water flows and sub-
soil water regimes, recharging the

Food security:

« fruits, flowers, leaves, stems, aquifers, maintaining the flow of
seeds, roots, tubers, mushrooms, water in rivers and rivulets
etc.

- Organic matter to maintain the Livelihood security of local
fertility, structure and water- communities

holding capacity of soils .
« fuel wood, fodder, small timber,

Biodiversity and medicinal plants, and artisan
raw material like canes and

« Forests are home to 80% of the bamboo, that are crucial to
country’s biodiversity (FAO 2010). livelihood ~security of forest-

dependant communities




How forest management helps tackle
climate change -Mitigation?

Carbon Sequestration
through increases in forests and
trees and forest carbon stock
enhancement

How forest management helps tackle
climate change -Adaptation?

Strengthening adaptive
capacity of trees and forests
especially in fragile forest
ecosystems

Forest Threats and Management

« fires, pests and diseases, poor management and harvesting,
overexploitation, grazing and other disturbances.

Forest management activities include:

 sustainable practices of forest managementand use
« integrated fire management

« management of forest health and vitality

= management of forest biodiversity

= management and extension of protected areas

For more information:
www.fao.org/forestry/sfm

Temperature and precipitation control
where forests are found

As climate gets warmer
and drier forests are
= replaced by
E o] i covimempenn woodland/grasslands and
. . e thEN deserts.
2 Increased temperatures
E 191 . and levels of
51 Foodland 5 atmospheric carbon
i Crassland ontane dioxide, and changes in
20 i o precipitation and in the
Jropical =l frequency and severity
25 Tare of extreme weather
events are having
30

50 100 150 200 250 200 350 400 450 notaplg impacts on the
Mean anmual precipitation fm} condition of the world’s
forests




FOCUS ON MANAGE FRAGILE FOREST FINANCING FORESTS’ CONTRIBUTION
ECOSYSTEMS TO CLIMATE ACTION

Voluntary Carbon Markets

Forest ecosystems particularly vulnerable to climate change

Adaptation Fund of the Global Environment Facility

REDD (reducing emissions from deforestation and forest
degradation in developing countries) + Partnership

Bilateral and NGO funding

Management measures are often critical to reduce their —
vulnerability and facilitate their adaptation to climate chang Forest Investment Program (FIP) of Strategic Climate Fund

16 1

Forest Carbon Partnership Facility (FCPF)

for Ecosystem Services? URBAN GREEN SPACES AND
POLLUTION ABATEMENT

* |Incentives offered to farmers or landowners

in exchange for managing their land to Reduce air pollutants directly when
H H H t ki ticl
provide some sort of ecological service. g e ElE
Defined Buyer (one or Seller (one or Voluntary Reduce the levels of noise
Ecosystem more people) — more people) — depending on their quantity, quality i i
searcey willing to pay willing to and the distance from the source of = Integrate with Solid Wastt::
(“product”) provide noise pollution. Management (use 0
Carbon Market————— - compost) and Sewage
Biodiversity Mkt D Treatment (utilisation of
Watershed MKt Biodiversity and nature
o~ cons_ervation - rep_roduction of
Private ‘ | Mixed Schemes | species and conservation of plants Ensure that the Tree
 Transactions | ! public Schemes (Gov'tas | ‘ Root do not Damage

! buyer or intermediar | sewer and Buildings
el 0 Better storm water management Leaf litter Managegment




To conclude... Climate actions for Green cover
and Carbon Sink enhancement must ...

Provide synergiesand be
balanced with other national
and local objectives such as

THANKS




& Global Climate Models

Schematic for Global

Regional Climate Scenarios and Mathematical Atmospheric Model
. Representation of
Cadastral Level Modelling the Climate System
based on its
physical, chemical =

and biological
components in the
form of a computer
program

Prof. K.PALANIVELU
Centre for Environmental Studies
Anna University, Chennai

21-1-2022 E mail : kpvelu@annauniv.edu 21-01-2022
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@ Grid Resolution @ Regional Climate Models

Spatial resolution specifies the horizontal size of the grid RCM-a high resolution climate model that covers a

cells (in degrees of latitude and longitude or in km). limited area of the globe (5,000 x 5,000 km) with
horizontal resolution of 50 km or less

Temporal resolution refers to the size of the time steps used o )
GCM are regionalized by developing RCMs through

in modgls; how oﬂeq (in S|mul_ated or "model time") Downscaling-The process by which coarse-resolution GCM

calculations of the climate variables are calculated. outputs are translated into finer resolution climate
information, so that the?/ better account for regional climatic

influences, such as local topography.

@ Dynamically using RCMs (PRECIS, REGCM etc)

@& Statistically (SDSM)-statistical relationships developed

and simulation done
* Pattern Scaling

@

21-01-2022 21-01-2022




@ Climate projection/Climate scenario

Y
e

A climate projection is the response of the climate system to different greenhouse gas
scenarios, often based upon simulations by climate models.

Climate projections are distinguished from climate predictions in order to emphasize
that climate projections depend upon the emission/concentration/radiative forcing
scenario used, which are based on assumptions, that may or may not be realized, and
are therefore subject to substantial uncertainty not related to the climate system. A
climate change projection is the difference between a climate projection and the
current climate. Climate scenario is often used synonymously with climate projection.
A climate prediction or climate forecast is the result of an attempt to produce a most
likely description or estimate of the actual evolution of the climate in the future, e.g. at
seasonal, inter-annual or decadal time scales
¢ While seasonal forecasts are routinely issued in some regions, climate predictions at
longer time-scales In the same way as weather forecasts depends on the initial state
of the atmosphere, climate predictions depends on an accurate description of the
initial state, mainly in the oceans.

&
&

&
&

21-01-2022

%
jremn e e §

Forecast Subset of prediction, anything you predict for the
future is forecast

Predictions Done for past, present and future

Projections A probabilistic statement that it is possible that
something will happen in the future if certain conditions
develop. The set of boundary conditions that is used in
conjunction with making a projection is often called a scenario,
and each scenario is based on assumptions about how the
future will develop

@ Scenario SRES’s RCP’s and SSP’s
Recommended by IPCC

* AR4 - SRES (Special Report on Emission Scenarios)
- Emissions A1F1, A1B, A1T1, A2. B1, B2

* AR5 - RCP (Representative Concentration Pathway)
- Concentration produce radiative forcing values in year
2100 compared to pre-industrial values of +2.6, +4.5,
+6.0 & +8.0 W/m?
RCP2.6, RCP4.5, RCP6.0, RCP8.5

* ARG-SSP 1to 5

21-01-2022

21-01-2022
Importance of Climate Scenarios @
|Soan s e}
To raise public awareness about climate change Toprovide inputs for impact, vwinerability
and adaptation assessments
What of climate scenarios
‘What climate information s of e e acenerios |
the mast interest to the public?
‘scales, and for which variables?
Information about common Senstivity amalysts -
features of climate variables 1 ¥ analysis g Synthetic scenarios )
across the country Coarse resolution,
Assessment of _ ‘common varial
1 potential mpacts ¥ Analogue scenarios
Multi-decadel, average Fine resolution,
changes in common comprehensive set|
i i of varial
climate variables. D::m“ suppor o c"“::‘m"::‘:a :;;.g I mﬂ::ﬂm" o
Information about extreme i uncertainty rprasented exreme events
weather events in particular T
regions/areas
food production T humanhealth
Changes in frequency and » : ey
int:u?iry uft-ghm n:‘:«m watet resources, { econpstems !
21-01-2022 extreme weather events

coastal zones infrastructure and settiement




@ Anthropogenic Emission and Temperature Change

e Global mean surface
temperature increase as a

Cumulative total anthropogenic €O, emisions from 1870 (GIC0,)
W0 w0 W wm  we w0 mw

function of cumulative total .
global carbon dioxide (CO,)
emissions from various lines of
evidence

e Multi-model spread over the
four RCP scenarios and fades
with the decreasing number of
available models in RCP8.5

e Based on the baseline period
(1860 to 1880),

RCP 2.6 rise up to 2°C,

Temperature change relative to 1861-1880 {°C)

150

RCP 6 rise at 3°C and
RCP 8.5 rise at’4°C

Cumlative total anthropogenic €O, emissions from 1870 (G1C)

o
o RCP 4.5rise at 2.5 °C y
o
o

21-01-2022

21-01-2022

Representative Concentration Pathways (RCPs)

approximate total radiative forcing in year 2100 relative

to 1750: Representa_tive
RCP2.6 (2.6 W m-2,co, €( CONC. 475 PPM’ potmeraye (Reps), was
RCP4.5 (45wm-2,co, €q cONC. 630 ppm Used forthe ARS
RCP6.0 (6.0 w m-2, co, €q conc. 800 ppm simulations
RCP8.5 (s.5wm-2, co, €q conc. 1313 ppm)

6.0 r r Mean over
2081-2100

= historical
— RCP26
40 T Rcras

€ 20 B
£
lwgg
00 o F
e
2
20 . .
1950 2000 2050 2100

Global surface temperature change for the end of the 21st century is
projected to be likely to exceed 1.5°C relative to 1850 -1900 in all
but the lowest scenario considered, and likely to exceed 2°C for the
two high scenarios

Global CO, emissions (GtCO,) for all IAM runs in the SSP database
separated out by SSPs

—, 140
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g
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= 25
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@ CO, Emission and Temp

21-01-2022
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In the relatively sustainability-focused SSP1, emissions peak between 2040 and 2060 — even in
the absence of specific climate policies, declining to around 22 to 48 giga tonnes of CO, (GtCO,)
per year by 2100. This results in 3-3.5 C of warming by 2100.

In the “middle of the road” SSP2, emissions continue to increase through the end of the century,
reaching between 6 5GtCO, and 85 GtCO,, with resulting warming of 3.8-4.2 C.

Models show a wide range of possible baseline emissions for the “regional rivalry” , with most

runs showing increases up to around 76-86 GtCO, by 2100 with warming of 3.9-4.6 C.

Despite its high inequality, emissions are relatively low in due to rapid technological progress
on low-carbon energy sources. SSP4 emissions range from 34 GtCO, to 45 GtCO, by 2100, with
warming of 3.5-3.8 C.

Finally, the high-growth energy-intensive SSP5 shows the most overall emissions of any SSP,
ranging from 104 GtCO, to 126 GtCO, in 2100, resulting in warming of 4.7-5.7 C.
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@ Projected Global Temperature Change under AR5 and ARG6 scenarios 5" @ World -Climate pro, iecti() n

== RCPZE RCPRS.
rature (1986- 200510 2081-2100)

Comparing IPCC AR5 and AR6 warming projections

Projected likely (ARS) and very Likely (AR6) warming between the 1850-1900 and 2081-2100 periods.
6 Coupled Model Intercomparison Project Phase 5

(CMIP5) multi-model mean projections

(a) change in annual mean surface temperature
and

(b) change in annual mean precipitation, in
percentages, and

(c) change in average sea level.
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® 24

. l 21 Changes are shown relative to the 19862005
: fa period. The number of CMIP5 models used to
calculate the multi-model mean is indicated in the . }
upper right corner of each panel. : Te,
0 f -
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PRECIS-Providing Regional Climate For Impact Studies

X PrEce 162 &1

Flo oo Tools  Configuration Monitor

Z PRECIS =

MetOffice

Exper. Name: aexso13
RuniD: abeab i
Region India_cccar PRECIS
Resolution:  0.22° (25 km), 180 x 164

MetOffice

RCM: HadRM3P
GCM: HadCM3Q13 (aexso)
Scenario:  SRES A1B

Start 1969/12/1

Length: 130 years, 1 month, 0 days

Calendar: 360 day year

" Hourly and Daily sur upper | paihe
P air data plus climate meaning

Description:  asxso SRES A1B
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pu—, India (Climatic Zone wise)

®

21-01-2022

Six major climatic zones of India with state S
wise distributions £

(limatic Zone Total Area (SqKm) State Name

Peninsular 6,39,098 Andhra Pradesh, Kamataka, Tamil Nadu, Kerala, Gioa

West Central 13140 Madhya Pradesh, Maharashira

North West 6,29846 Punjab, Haryana, Rajasthan, Gujarat
North Central 571020 (Oriss, Bihar, Utar Pracksh

North East 270130 West Bengal, Sikkim, Assam, Nagaland, Meghalaya Manipur, Tripura, Mizoram
Northem Hill 418239 Jammu & Kashmir, Himachal Pradesh, Arunachal Pradesh

India 36,9801 Six climatic zones including 25 major staes

©

21-01-2022

Frequency distribution (% of days) for the daily rainfall events over the
whole India during (a) JJAS (Jun-Sep) and (b) OND (Oct-Dec) periods

" b
- JIAS (®) OND
80
” 710
2%9 o P
£ o 204 Present(1975-2008) §
; - a4 183 gy W Future(2080s) 3 5o
§os 125 134 s b w0
jo ’ § o
* s ¥ 1 a4 £ 2 157 160
23 15 ;. 78 i
g oo Bim 2 -

(0-2) (24) (4-6) (68) (8-10) (10-12H12-14}{14-16)(16-18) >18 10-2) a4 46) 168)
Rainfall in mm/day Rainfail in mm,/day

Present({1975-2005)

® Future(20803)
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India

@ For the whole India, the projections of
maximum temperature from all the six
models showed an increase within the
range 2.5°C to 4.4°C by end of the century
with respect to the present day climate
simulations.

@ The annual rainfall projections from all the
six models indicated a general increase in
rainfall being within the range 15-24%.

¢ Maximum expected increase in rainfall is
projected over the West Coast, and central
and northeast regions of India

@ Extreme rainfall events also indicate an
increase of 2-5% over the whole India

(Bal et al, Asia-Pac. J. Atmos. Sci., AT R e bl
52(4), 353-369, 2016) — —

R L
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Projected Changes in Temperature Over
India

CORDEX South Asia multi-
RCM ensemble mean
projections of annual
average surface air
temperature changes (in
°C) over India for the mid-
term (2040-2069) and
long-term (2070-2099)
climate relative to 1976—
2005 under RCP2.6,
RCP4.5 and RCP8.5
emission scenarios. The
estimates of all India
averaged ensemble mean

projected changes are

H Krishnan, R., et al. Assessment of climate change over the Indian region: a report of the ministry of
shown in each panel carthseences MOES) s Spinge Newre 2000

21-01-2022

Projected Changes in Precipitation Over R
India —

Multi-Model Ensemble RCP4.5

(MME) change (%) in m-
annual, JJAS and OND "’"3\% (&i %
108 ’ v ) :

rainfall as projected by

Near Future RCP8.5
) Arel CP8)

Ve

B vl (COROET) ) Al NEX)

¥

) LIAS (M) ) JIAS {COADEX) 0 JAS NEX) 8 LIAS lCuPs) ©) JIAS (CORDEX) s e

CMIP5, CORDEX-SAand s &
NEX-GDDP models for w% {ﬁ {% e&{{ 8:?{ é % z

near future with respect somews  Soceoser  apsesy QLS AmoowEy | ADGHD
to 1976-2005 from Ma&{ %{ %{ %:{
RCP4.5 and RCP8.5 o . b : i
scenario T T —

50 -40-30 -20-10 0 10 20 30 40 S0

Krishnan, R., et al. Assessment of climate change over the Indian region: a report of the ministry of
earth sciences (MOES), government of India. Springer Nature, 2020.
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Tamil Nadu Details

@ Population: 72,138,958 (6 % of the country)

@ Area: 130,058 Square Kilometers

@ Capital of the State: Chennai

@ Vulnerability Coastal Length: 1076 Km

@ Economy: Second Largest economy of India.

© 42% of population employed in Agriculture

@ Present Climate:

-Warmer summers, with temperature ranging from 23 ° C and 33° C

-The principal rainy seasons are SW (June-Sept) and NE (Oct-Dec)
monsoon seasons, with an annual rainfall of 950 mm.

21-01-2022

Seven agro-climatic zones of Tamil Nadu st
with district wise distributions £

Agro-climatic zone Total area (sq. km)/vulnerable District name
area (%)

Norheastern 31194554 Tiruvallur, Chennai, Kancheepuram, Vellore,
Th i Vilk Cuddal

Nonhwestern 18,271//48 Dharmapuri, Krishnagiri, Salem, Namakkal

Western 15,678/77 Erode, Coimbatore, Karur, Dindigul, Tirapur

Southem 36,6557 P Theni, Sivaganga, Virudhnag:
R I Th i, Tirunelvelli,
Madurai

Cauvery delta 249432 Perambalur, Trichy, Ariyalur, Nagapattinam,
Than javur, Thiruvarur

High rainfall 1684/0 Kanyakumari

High altitude 2549/45 Nilgiris, Coimbatore
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G Climate Modeling for Tamil Nadu.

ANNUAL RAINFALL PROJECTIONS BY THE
END OF THE CFNTITRV

General tendency is a decrease in
annual Rainfall when taken Tamil
Nadu as a whole

*The decrease is about 4% from the
baseline .

«Significant exceptions being over
some pockets of western hilly areas
and Kanyakumari district where an
increase of 15-30% from the
baseline is seen.

*Extreme coastal areas also indicate

é Climate Modeling for Tamil Nadu.

TEMPERATURE PROJECTIONS BY THE
END OF THE CENTURY

*An average increase of 3.1 degree
Celsius over Tamil Nadu by end of
this century.

*Maximum temperature show a
increasing gradient from coast to
interior ranging between 2.2 to 3.4
degree.

*A Maximum increase of 3 degree
is projected over east coast.

. o m
21:01-2022 an increase in rainfall of about 7%

Bal, P, et al, 2016 jectic “Tamil Nadu,
ERECIS L2350, 00 523,035,

using

21-01-2022
Bal, P.K., etal 2016, Climate change projections for Tamil Nadu, India: deriving h on i bya PRECIS. Theorotical
and applied climatology, 123(3-4). pp.523-635.
Projected Changes for Temperature and
Rainfall in different season ==
[ T —
——tamine 2020z ——2Usis 20tz s
— e
B |
s 2
o 2
. 1
- o- o e 0 0 I
* For the whole Tamil Nadu state, projections by end of the century indicate warmer summers, Maximum
temperature increasing by about 3.1 °C
* During Mar- May, the model projections indicate an increase in the percentage of days with temperature
above 45 °C with a larger reduction in the percentage of days recording less than 30 °C
+ Erratic rainfall (above 25mm/day) during the NE monsoon (October-December) season may occur,
212012022 when compared to SW(June-Sept) monsoon by end of the century.




g Climate Extremities Projections

Daily extremes of maximum temperature

- 1970-2000

s 2070-2099.

Temperature (°C)

100
% | JIAS  presentiono.2000 I OND
g i 80 uPresent:1970-2000
£ Future 20702100 570 \Future 20702100
3w : § a0
i 50 | 3 60
HE fo
Ew f%
| i
o £ i
| 10
o B S 5l : |
o8 515 1525 25+ o5 515 1525 25+
21-01-2022 i Moderat Hig et Lo Moderate dmmq)‘ Very high
Rainfall (mm/day) / -

@ Tamil Nadu

€ Maximum temperature projections for Tamil Nadu for the periods 2010-
2040,2040-2070 and 2070-2100 are 1.0, 2.1 and 3.1 °C respectively.

€ Minimum temperature projections for Tamil Nadu for the periods 2010-
2040,2040-2070 and 2070-2100 are 1.1, 2.4 and 3.1 °C respectively.

# Annual rainfall projections for Tamil Nadu for the periods 2010-
2040,2040-2070 and 2070-2100 are -2.0, -1.0 and -1.0% respectively.

@ For the whole Tamil Nadu state, projections by end of the century
indicate warmer summers; maximum temperature increasing by about
3.50C

# Rainfall indicates in general a decreasing tendency , decreasing by about
4% of the existing annual mean by the end of the century. A slight
decrease during the SW monsoon (June-Sept) and an increase during the

21012022 NE monsoon (Oct-Dec) reference to baseline periods (1970-2000)

Projected Climate changes in Tamil Nadu
using PRECIS

¢ Increase of

2.0°C in 2050’s
3.1°C in 2080’s

Decrease of
1% in 2020's
2% in 2050’s

21-01-2022

é Ensemble RegCM Models based on AR5 (CORDEX)

Mid Century End Century

RCP 4.5

Projected Maximum
Temperature for Mid and End-
Century RCP 4.5 and RCP 8.5

with respect to baseline 1980-
2010

Source: climatevulnerability.in

RCP 8.5

21-01-2022




@ Ensemble RegCM Models based on AR5 (CORDEX) @ Ensemble RegCM Models based on AR5 (CORDEX)  {ot
id Century nd Century ¢,
Projected Change in different seasonal Rainfall under RCP 4.5 with respect to baseline
- 1980-2010
:: Mid Century
€ , 3 =
Projected Minimum Temperature for
Mid and End-Century RCP 4.5 and e
RCP 8.5 with respect to baseline ;
1980-2010
End Century
Source: climatevulnerability.in & i [
2
w‘-‘e--um:n crun-:- [tY) N " N ; - -‘Source: cli;r;atevu-llr:erabili;;.in
21-01-2022 21-01-2022  — ® e

g
B

Cadastral level Climate Projection for Thanjavur District @

g Ensemble RegCM Models based on AR5 (CORDEX)
using RegCM Modelling

Projected Change in different seasonal Rainfall under RCP 8.5 with respect to baseline 5 :
i Centry 1980-2010 | : :

JanFeb (Winter) Mar-Agraday (Pra-mensscn) JunJulAug-Sep (Mensoon)  Ocl-Nov.Dee (Post-monsoon)

Maxium Temperature range during Minimum Temperature range during
i) NC - 33.7 to 34.4 C i) MC—33.7 to 34.6 C i) NC — 24.7 to 25.5 C i) MC - 25 to 25.8 C
and iii) EC — 34.4 to 35.1 C and iii) EC — 25.3 to 26.4 C

End Century

e s Rainfall range during
Source: cllmatevulnerabllltyﬂ i) NC — 850 to 1690 mm ii) MC — 1065 to 790.3 mm and
I 21-01-2022 iif) EC — 790 to 1290 C

21-01-2022
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Global Changes, Local Impacts

Although climate change is global,
the ecological impacts are often local.

What’s happening in your backyard?

Impacts on...

21-01-2022

— Grow More Trees

Shad
1 Actas a \ ane
Noise Barrier Support
[ Act \ - / Eco System
ct as a Air, B2 i ol
Pollution Sink~ / Oxygen

Cooling™ Food
Greenary . ¥ S Fodder
Organic \ More Rain
Fertilizer

Fuel Furniture

Prevent Soil Erosion

Health Agriculture Forest ‘Water resources.
Weather-reiated Forest composition
Water st Inundation of Loss of habitat and
21012022 L . s Geographic rangs e Gonsiallands Species
rnganm Iomands additional costs to Cryospher
Air-qualty respiraiony Farast noaie Compemon it vetss ‘protoct conetal i glabios
@ Conclusi

21-01-2022

e Modeling- Climate knowledge creation and sharing

e Limitation-Required finer level of climate data with high
resolution is needed for climate projections

e Developing Strategies for Action( Adaptation)

e Climate Resilient- Green Cover increase - Naturally
Sequestrar CO,

e Remote Sensing with GIS plus AI & ML will play a major
role in future




Mother Earth -- Our Home

It has water, oxygen and a hospitable climate
Let us preserve and sustain it

201202 Thank you !




Status of Forests
and
Green Cover

n

Tamil Nadu

Anurag Mishra

APCCF & Research Scholar

Centre for Advanced Studies in Botany
Madras University

Outline of the Presentation

* Why India’s State of Forest Report (ISFR)
* History

* Terminologies

* Forest Cover Mapping

* Growing Stock and Carbon

* Trees outside Forests (TOF)

* Time:40 - 45 min

Why India’s State of Forest Report(ISFR)

* Primary data on Forests and Tree cover resources

* Used for policy formulation and planning & management of
forests

* Investment in forestry sector

* Will be useful as and when finance mechanism for Carbon
storage and sequestration is in place

* Reference document for students and researchers

History of Assessment of

Forest and Tree Cover
* Forest Survey of India(FSI): Under Ministry of Environment,
Forests and Climate Change(MOEFCC)
* First State of Forest Report — 1987
* State of Forest Report 2021 — 17th
* Biennial
* IRS Resourcesat 2- LISS-11I
* Resolution 23.5 m, Digital, Scale- 1:50,000
* Minimum mappable area- 1 ha




Terminology

* Forest Cover: All lands more than 1 ha, irrespective of
ownership and legal status, with a tree canopy density of
more than 10%

* Recorded Forest Area(RFA):Area recorded as forests in
government records i.e. Reserved Forests, Protected Forests
and Unclassified forests

* Tree Cover: Tree patches of size less than 1 ha outside RFA.
* Trees outside Forests(TOF): Tree patches outside the RFA.

Terminologies

LAND TOF

|

RFA
Tree Cover
(<1ha)

Forest Cover
(>1ha)

Forest Cover

Forest Cover Mapping

* Wall to wall forest cover mapping
* Monitor forest cover changes: Country level, state level and
district level

* Forest cover density wise information- Very Dense forests-
VDF (>70 %), Moderately Dense Forests -MDF(< 70 % but >
40 %), Open Forests-OF (< 40 % but >10 %)

* Forest cover information: Altitude and slope wise
* 306 scenes, Oct to Dec 2019




Forest Cover Mapping

* Hybrid approach

* Digital image processing, visual image analysis, post
classification comparison, ground truthing, validation by
state forest department, incorporation of post field
corrections

* Ground truthing at 3400 points
* Information of collateral sources
* Knowledge of analysts

Challenges in Mapping

* Coastal areas and North-eastern areas

* Hill areas with deep hill shadows

* Mixing of bushy and agricultural crops with adjoining forests
* Haze

* Forest vegetation under decay

* Young plantations

Statistics for Forest Cover Mapping

(sq km)

Country |Geogra- Change
wrt

2019

India  32,87,469 99,779 3,06,890 3,07,110 7,13,789 21.71 +1540
TN 130,058 3,593 11,034 11,792 26,419 20.31  +55

* 81.22 of forest cover is within RFA

Statistics for Forest Cover Mapping

* VDF has decreased by 12 sq km, MDF has increased by 4 sq km and OF
has increased by 63 sq km in TN.

* VDF has decreased by 10 sq km, MDF has increased by 2 sq km and OF
has increased by 23 sq km in TN in RFA

* VDF has decreased by 2 sq km, MDF has increased by 2 sq km and OF has
increased by 32 sq km in TN outside RFA

* Cause of worry is decrease in VDF

» Disaster like Tropical Cyclone, Global warming, forest fires etc

¢ Loss of nutrient material because of exploitation of forests over the years
¢ Inadequate fund allotment for rehabilitation of forests




Mangroves (in sq km)
* Bio-shield against natural hazards
* Represents coastal bio-diversity
* Community is dependent for livelihood
* Carbon storage
* Despite disaster, stable (9 out of 14 coastal districts)

Country |VDF Change
/State Mangrove | wrt 2019

India 1475 1481 2036 4992 + 17
TN 1 27 17 45 + 011

Growing Stock and Carbon

* Volume of all living trees.

* Indicator of productivity and sustainability of forests.

* Basis for biomass and carbon stock

* In view of REDD and REDD+ it becomes very important.
* 2017 onwards, 5 Km X 5 Km grid based methodology

* Grids are numbered 1 to 5 for forest area

Growing Stock and Carbon

* Every cycle, grids are selected systematically.
* Grids having specific number are surveyed in a specific year
* Revisit time to same grid is 5 years

* 60,000 sample plots (18,000 in Forest and 42,000 non forest
areas)

* Circular plots are being used for sampling in forest areas

* Difficulty in laying square plots in forest areas due to terrain
and vegetation

Growing Stock

Volume of Growing Stock (m |Growing Growing
cum) Stock in stock in
Forest TOF

Forest TOF Total (cum/ha) (cum/ha)
India 4388.15 1779.35 6167.50 56.60 8.40
TN 92.27 82.21 174.48 39.79 7.80

* Growing stock in forests has shown a decrease of 4.70 m cum but TOF
has shown an increase of 5.91 cu m although TOF area has shown a
decrease.




Carbon Stock(in 1000 m ton)

India 23,19,910 7,18,852 47,665 1,07,251 40,10,168  72,03,846
(32.50) (10.07) (.67) (1.5) (56.18) (100.92)

™ 60,459 20,671 1,198 3,102 1,29,183 214,613
(22.88) (7.82) (.45) (1.17) (48.90) (81.22)

Fig in bracket is in m ton/ha

Trees Qutside Forests

History

* Forest Survey of India(FSI)- Inventory of TOF resources
from 2002

* Tree cover first figured in State of Forest Report 2001
(Published in the year 2003)

* Country was divided into 14 physiographic zones
* Based on physiography, soil, climate and vegetation
* 60 districts are randomly selected

- Current Methodology

*2017 onwards, 5 Km X 5 Km grid based methodology
* Grids are numbered 1 to 10 for TOF
* Every cycle, grids are selected systematically.

* Grids having specific number are surveyed in a specific
year

* Revisit time to same grid is 10 years
* Separate Methodology for TOF(Rural) and TOF(Urban)




TOF (Rural)

* High resolution satellite data (LISS IV 5.8 m)
* 2017 onwards , Multi spectral Sentinel-Il (10m) is used.
* Masking of recorded forest areas or green wash areas

* Classified into land use classes such as settlement, water
bodies, tree cover, agriculture and other land use classes

* Three strata of TOF - Block, Linear, Scattered
* Area for Block and Linear through classified image

TOF (Rural)

* Area which does not support tree vegetation-Un-culturable
Non Forest Area calculated(Water-bodies, rivers, river-beds,
snow-covered area etc.)

* It helps in calculating area of scattered trees

* Sample sizes for Block, Linear and Scattered strata

* Non-hilly districts: 35, 50 and 50

* Hilly districts: 35, 50 and 95

* Sample points were randomly generated for each stratum

TOF(Rural)

* Sample plot for block .1 ha square plot, for linear 10 m X 125
m

* For scattered: 3ha square plot (Non hilly areas), 0.5 ha for
hilly areas

*Dbh, crown diameter, species name and category of
plantation

TOF(Urban)

* Geo-referenced boundaries of urban areas not available
* Urban Frame Survey (UFS) blocks

* National Sample Survey Office (NSSO)

* Well defined boundaries

* Formed on the basis of population (600-800) or number of
households (120-150)

* The sample blocks from each class of town (strata) were
randomly selected based on the size

* Complete enumeration of all the trees of dbh > =5 cm




Statistics of TOF- Coverage

Country | Geographi Forest % of Increase/
/State cal Area cover Geographi | Decrease
(sq Km) outside cal compared
RFA Area to 2019
(sq km) (in sq km)
India 32,87,469 95,748 1,97,159 2,92,907 8.91 -933
Tamil 1,30,060 4,424 8,888 13,312  10.24 -293
Nadu

* Growing stock shows an increasing trend as compared to
2019. It is 7.8 cum/ha in 2021 as compared to 7.18 in
2019.

TOF of Tamil Nadu

* ISFR design for growing stock and TOF estimation is for generating
national level estimates

* Generating state level estimates for GS and TOF will have less
accuracy

* So FSI did a study on TOF in 2014

* TN was stratified based on Agro-climatic zone

« 7 agro-climatic zones

* TOF was generated based on data from 18 districts.

TOF of Tamil Nadu

« Each agro-climatic zone was represented

* For each agro-climatic zone and district: estimated stems, volume,
stem/ha and volume /ha according to species and diameter class for
rural and urban area

mnml

Estimated stems(million) 170 200
Estimated volume (million cum) 55 10 65
Estimated yield (million cum) 3.3 0.7 4.0

Top 5 species- Rural

* Cocos nucifera

* Borassus flabelliformis

* Azadirachta indica

* Mangifera indica

* Areca catechu




Top 5 Species-Urban

* Cocos nucifera

* Azadirachta indica

* Borassus flabelliformis

* Areca catechu
* Prosopis juliflora

Way Forward

* National and State Forest Policy- 1/3 of the Geographical area should
have forest and tree cover

* Given the population density of 555 persons/sq km in TN, RFA can’t
be increased beyond current level 17.83 % of GA.

* It prompted to concentrate on outside RFA

* TN government started Tree Cultivation in Private Land (TCPL)in the
year 2007.

* Later on in JICA supported Tamil Nadu Biodiversity Conservation and
Greening Project, emphasis on TCPL

Way Forward

* TCPL can’t be only ecological activity, it has to be economical activity
* It should support farmer’s livelihood

* Successful tree planting will also halt the process of forest
degradation

* Majority of forest fringe villages are dependent on Fuelwood, Green
fodder and Grazing on forests

* Despite natural hazards in past , growing stock in TOF has increased

* Forest soil has to be taken care by increasing SOC which will support
forest cause.

Thanks for your attention




Biodiversity of Tamil Nadu

Biodiversity of Tamil Nadu

Biodiversity

» Biodiversity: The variety and variability among the living beings on the earth.

;..
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PROFESSOR

DEPARTMENT ECOLOGY & ENVIRONMENTAL SCIENCES
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Biodiversity of Tamil Nadu Biodiversity of Tamil Nadu

Why is biodiversity important? Tamil Nadu
Ecosystem Services:

'CONSTITUENTS OF WELL-BEING .
ECOSYSTEM SERVICES Ecosystem Services
Security
PERSONALSAFETY
SEQURE RESOURCE ACCESS
';:;:‘m';?mm SECURITY FROM DISASTERS
B Healthy ecosystem
e Basic material
for good life
Supporting Regulating - ADEQUATE LIVELIHOODS
- CLIMATE REGULATION - SUFFICIENT NUTRITIOUS FOOD
“FLOOD REGULATION

ELTER
- DISEASE REGULATION - ACCESSTO GOODS
-PRIMARY PRODUCTION || \ATER PURIFICATION

Geographical area: 1,30,060 sg.km.

Provisioning

Variety of habitats

Elevation >2600 m

Rich Biodiversity Rainfall ~900 mm

Health

Temperature —8°-31 ° C
No. of Districts — 32

No. of Hill Districts — 5
No. of Tribal Districts - 6
Coastal line >1000 km

P “Sencir AoBENG
AesHe “AEssTo e AR Proper management

AND WATER

B ‘f‘(“f‘m"“ Good social relations.
WOTOAL RESRET Deeper understanding

LIFE ON EARTH - BIODIVERSITY ABILITY TO HELP OTHERS
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[Arrow's color Arrow's width
[potential for mediation by socioeconomic factors intensity of linkages between ecosystem services and human well-being ThOrOUgh knowledge on

— — Sir0ng structure and function of
s icdium Medium different ecosystems
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S Jayakumar, Pondicherry Un yakumar, Pondicherry Univ




COz-equivalent (ppm)

Biodiversity of Tamil Nadu

TAMIL NADU ’

Floral Diversity
» Floral diversity ~ 5600 species (India-17,672)
» (~ 530 endemic species, 230 red listed species)
» ~ 1550 medicinal plants,
260 species of wild relatives
Pteridophytes — 184 species (India -1022)
Gymnosperms
Fungi
Lichens
Algae
Bacteria

Biodiversity of Tamil Nadu

India - Global warming & Forest Cover

IPCC Representative Concentration Pathways

» Nationally Determined Contribution

/RCP8.5 (NDC) to UNFCCC -

2000 2020 2040 2060 2080 2100

nar, Pondicherry University

» India should create 2.5 to 3 billion
fonnes of CO, equivalent through
additional forest and tree cover by
2030

» India committed (COP 26 at Glasgow,
2021) to reduce carbon emission by 1

billion tonnes by 2030.

Biodiversity of Tamil Nadu

TAMILNADU B FOUI’]O' DIVGI’SITY

Terrestrial fauna — 1898

Freshwater fauna — 595
Marine fauna — 2247
Fresh water fishes — 165
Amphibians — 76
Reptiles - 177

Birds — 454

Mammals - 187

Biodiversity and Climate Change

Link between Climate and Biodiversity

S Jayakumar, Pondicherry University




Biodiversity and Climate Change
Link between Climate and Biodiversity

All the biological events of every organism is dependent on
Season.

Season —the temperature and humidity of air
For Eg.

W oo ponscneny unnecsy

Biodiversity and Climate Change

Link between Climate and Biodiversity

Photoperiodic induction
Minimum number of days — LD/SD — ability to form bud

b Eg. Mexican sunflower, Tithonia speciosa, -

' needs long nights of about 14 hours for two
- to three weeks — to form flower buds

@ S Jayakumar, Pondicherry University

Biodiversity and Climate Change
Link between Climate and Biodiversity
Rhythms of nature are living processes
Why does a plant flower when it does?

Photoperiodism Vernalisation

long-day plants Low temperature
short-day plants High temperature
day length indifferent plants

W <o ponscnery unnecsy

Biodiversity and Climate Change

Link between Climate and Biodiversity

Vernalisation - many plants must pass through a period of fairly low

temperatures before they can flower

Composition of LD /SD + low/high temperature varies for different
plants

In temperate climates the majority of plants are long-day (flower in

the summer).

In the tropics, they are mostly short-day (flower in winter)

@ S Jayakumar, Pondicherry University




Biodiversity and Climate Change

Link between Climate and Biodiversity

. \ Highly Sensitive:

This plant will never flower in days of 16 hours or
more—it just vegetates, and grows to an enormous

size. But if it has just one day 15 hours long or

less, it starts flowering, and goes on doing so even

if the days revert to 16 hours

“Not all plants are sensitive”

(Xanthium pennsylvanicum)

W oo ponscneny unnecsy

Biodiversity and Climate Change

Impacts of Climate change on Biodiversity

Change in climate — not uniform
Climate change — change in start and length of seasons
Increased extreme weather events
Change in season affects — species and Ecosystem
Species — affects climate envelope of all species
Plants — seed germination, establishment, growth, flowering, pollination
and seed dispersal, ultimately population
Birds and insects — migration, egg laying and breeding
Animals — reduced food, increased competition, reduction in population
size
Ecosystem level
Distribution, composition and function

@ S Jayakumar, Pondicherry University

Biodiversity and Climate Change

Impacts of Climate change on
Biodiversity

W <o ponscnery unnecsy

Biodiversity and Climate Change

Impacts of Climate change on Biodiversity

Population size of each species varies
Endemic species — specific climate envelope — low

population size THE RED LIST CATEG

Thestened

Plants can not migrate

Red listed species — more vulnerable

More invasive species — less biodiversity
Change in species composition

Affects Ecosystem structure and function
Change in climate cannot favor all the species

@ S Jayakumar, Pondicherry University




Biodiversity of Tamil Nadu

Global warming & Forest Cover

» Changes in temperature and rainfall patterns

» Flowering, Pollination

» Seed dispersal, Germination and Establishment

» Population, community, ecosystem and biodiversity
» Coral bleaching, Sea-Surface Temperature

» Shift in vegetation pattern observed

Mountain species will fa

Biodiversity of Tamil Nadu

India - Categorization of Climatic Hotspots

S Jayakumar, Pondicherry University

Categorization of Climatic Hotspots

P hange (4T in degree C) in compared ta
1860-1900 base spatial distribution over 15°C is classified into following:
1. High- increase of 1510 21°C
2. Very Migh- Increase of 211033°¢
3. Extremely High - increase of 3.3 10 51°C
& Critical - Ingrease of 5 106.6°C
Precipitation change (change in precipitation gresterfless than +/-20%
LLe. & in %) in 2030/2050/2080 compared 1o 1960-1990 base is
classified inta following
1 High-20%1026%

% to 32%
igh- 32% 10 38%
% 1o 41%
Thereafter, 2 composite score combining the temperature and
precipitation variables were computed assigning 75% weightage to
temperature and 25% to preciphtation and classified into following

High- 075103

Very High-310.4.25

Extremely High - 4.25 10675

Critical - 6.75 to 875

2

Biodiversity of Tamil Nadu

» Mountain species will face extinction

—

s Jayakumar, Pondicherry Univ

Biodiversity of Tamil Nadu

India - Forest cover area under hotspot in 2030/2050/2085
with RCP 4.5 and RCP 8.5 models

(in 5q km)

Hotspot Classes

RCP 4.5

Year 2030
RCP 85

Year 2050

RCP 4.5

RCP 85

Year 2085

RCP 4.5

RCP 85

High
Very High

Extremely High

Critical
TOTAL

314969

448367
1552

367334
330602
6899

0

704835

260883
343726
100569

11804
656094
37196
o
705094

0
0
566442
138736
705178

Jayakumar, Pondicherry Univ

Table 111
Forest cover
area (sq km)
under
hotspots in
2030/
20502085
with RCP 4.5
and RCP 8.5

- models
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India - Climate change exposure hotspot map of forest cover | |
India - Climate change exposure hotspot map of forest cover

i choiga D okt s o Pl B Chimate Changs Lepaiurs Hotipat Ma of Forest Cover
sa

5 scenaio

akumar, Pondicherry Ur

Biodiversity of Tamil Nadu Biodiversity of Tamil Nadu

India - Climate change exposure hotspot map of forest cover

India - Projected Climate change exposure hotspot areas in forest ecosystem

Cuomts Change Urpssare Wotipot Map of forest Coves

brrmsstiors s g s cclsoms o [Frmpenrmurs o Prrvpastion Combimed) n 2083 vnter RGP 8.3 Scemerss

(Tomperatiors et Precipitation Comined) in J0KS undes ACP 4.4 Scrmario

S Jayakumar, Pondicherry Un S Jayakumar, Pondicherry University




Biodiversity of Tamil Nadu Biodiversity of Tamil Nadu
India - State-wise distribution of hotspot in 2020 under RCP 4.5 and RCP 8.5 Scenarios

Projected area (sq. km.) of hot spots over TN Forests with
various degree of severity

Forest Projected area (sq. of hot spots over Tamil Nadu Forests wi

g:;:rr various degree of severity
SFR RCP 4.5 RCP 8.5
Zgwm Hot spot with increasing degree of severity from high fo critical ~ Hot spot with increasing degree of severity from high to critical

High VHigh  Ext. critical  Total %For  High VHigh  Ext. critical  Total % For
High Cover High Cover

26364 7826 0 0 7826 30 21594 0 0 21594 82
26364 26364 0 26364 100 26364 0 0 26364 100
26364 3672 22692 26364 100 26364 26364 0 100

S Jayakumar, Pondicherry University

Biodiversity of Tamil Nadu Biodiversity of Tamil Nadu
Forest fl ) Forest fire in India

» Types of fire ———— T Tamil Nadu
» Intensive fire — reduces richness, diversity, abundance, :
» Promotes set of species

» Reduces ecosystem function

Pakistan

S Jayakumar, Pondicherry Univ § Jayakumar, Pondicherry University




Biodiversity of Tamil Nadu

orest cover in different fire prone classes

Category

Forest cover
(in sq km)

% of Total Table 5.9

forest cover Forest cover

Extremely Fire Prone

20,074.47

in different
281 fire prone

Very Highly Fire Prone
Highly Fire Prone

56,049.35
82,9007

7.85 classes

1.61

Moderately Fire Prone

94,126.68

1319

Less Fire Prone

4,60,638.36

64.54

Total

713,789.03

100.00

umar, Pondicherry Univ

Biodiversity of Tamil Nadu
India - Forest cover under different fire prone classes

Extremely Fire prone

Very Highiy Fire Prone

Forest cove
of tate &
UTs under cover | Forest cover
ferent fire

prone dasses

Anchva pradesn | a8
Arunachat pradesh o0
e
I I on
Chhattisgarh | i
oeini o0 |

insqm) cover Cover | _cinsakm)
sgtsm s | wsoms

537 | wazoas
530 w7287
000

000

000

000
[
000

o

70556

2530

Toe

352018 . 352207 T0azssz

Biodiversity of Tamil Nadu

Biodiversity of Tamil Nadu
Mudumalai — Impact forest fire

13.24.3 Fire Prone Forest Areas

Forest Cover under different classes of forest fire

proneness s given in following table.

Table 13.24.9 Forest Fire Prone Classes

(insq km)

Figure. 13.24.4 Fire prone forest areas
under different fire prone classes

Fire Frequency Map of Mudumalai Tiger Reserve

Sl | Forest Fire Prone Forest % of Total
No. | Classes Cover | Forest Cover

Tamil Nadu 1. | Extremely fire prone 0.00 0.00
Fire prone forest area EREIEIRES 3878 015

3. | Highly fire prone 17000
4. | Moderately fire prone | 1.910.9%
5. | Less fire prone 23,999.28
Total 26,419.00

LEGEND
I remely Fire Prone
I Very Highly Fire Prone
Highly Fie Prone
Moderately Fre Prone ? 10 Kiometers
Less Fire Prone
Water-bodies
£ International Boundary
I~ state Boundary
P~ District Boundary
(o] capital

Fip L Sy i ey plats 8 orei fnd Buaniy mip 15 e (9982013

S Jayakumar, Pondicherry Univ § Jayakumar, Pondicherry University
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Forest fire in Tamil Nadu Forests

Table 1
Description of site characteristics; fire frequency, fire retum interval (FRI). year of burn, area burned and tree stem density.

Cass code Fire frequency class  Year of occurrence No.ofplots  FRI(year) Area (dry deciduous  Basal area (SD) Tree density

forest) (%) (mha ') (5D) (ha™')

Unburned (control)  Never burned in past 15 year o 3681(219) 407 (4163)
81 Burned once 2009 2070 (721)
B2 Burned twice 2002, 2010 3653 (1009)
B Thiice bumed 2002, 2007, 2012 2548 (0.90)

B Four time bumed 2000, 2002, 2007, 2012 18.04 (859)
85 Five time buned 2000, 2002, 2007, 2010, 2012 3 6 1212 (269)
85 Six time burned 2000, 2002, 2004, 2007, 2010, 2012 1420(235)  210(1000)

Thank you

Basat Area mha!)

Rl 651ip = 1001

Fire Frequencies

with (A), 1 cm) and (8) basal area.

s Jayakumar, Pondicherry Univ




- ;ak'?bbn Sequestration
- and Carbon Sink

Dr. A. Ramachandran D. Sc.
Emeritus Professor
Centre for Climate Change and Disaster Management
: ~ Anna University
nnai-600025

Country wise CO. emissions 2016
the burning of fossil fuels

5,000,000+
1,000,000-5,000,000
300,000-1,000,000
100,000-300,000
50,000-100,000
20,000-50,000
5,000-20,000
1,000-5,000

0-1,000

- © " (In thousands of tonnes per
o 5 annum)

Kyoto Protocol - 1997

Energy efficiency

Decarbonization of the energy system

zero carbon energy sources (gas, nuclear, biomass, wind, solar).

CO, Capture and storage

Carbon Sequestration

Reducing other GHGs from Waste management

2015 — A Landmark on Environment

* New York Transforming our world: the 2030 Agenda for SDGs
with 17 Goals was adopted at the UN (September 2015).

* Paris Agreement on Climate Change (December 2015)

* India’s Nationally Determined Contribution (NDC)




India’s Nationally Determined Contribution
MITIGATION COMPONENT

* To Reduce the emissions intensity of its GDP By 33 - 35% by 2030 from 2005
level.

« Increase the Share of Non Fossil Fuel to achieve 40% by 2030

ENHANCING FORESTS CARBON SINK

 To Create additional carbon sink of 2.5 -3 billion tonnes of CO, equivalent through additional forest
and tree cover (680 - 817 MT-C)

ADAPTATION COMPONENT

* Vulnerable sector in Climate Change such as Water, Agriculture Forestry, Costal Ecosystem,
Health, Etc.

* Transfer of Technology, R&D, Lifestyle Management

India’s INDCs
To create Opportunity to Enhance CS
o REDD-plus
o National Agro-forestry Policy (NAP)
o Joint Forest Management

o National Afforestation Programme

Carbon sequestration and Carbon Sink

Photosynthesis equation 6H, O (water) + 6CO, +
sunlight energy = C4H;,O5 (glucose) + 60, (oxygen)
glucose = carbon storage.

The Carbon stored are eventually sinked in to the soil
permanently by death and decomposition by the
Microbes, in two forms

Humic and Fulvic acids

Increased SOC will provide rich biodiversity and
wild life

o NHAI
) Soil Organic Carbon ,
Soil Water Holding
\ Aggregation - Capacity

Increases . .
Enhanced Liberates Minerals
Carbon

Sequestration

auxin content

Provides

Microbial
inoculums to sub-
0Ge soils

w4 Proliferation




Soil Organic Carbon in different Forest

S0C0.2t00.3 %

G

S0C0.2t0 0.8 %

SOC > 5%

Thorn Forest M Deciduous Forest

CRITICAL ISSUE OF FOREST CARBON SINK IN TAMIL NADU

Total area of degraded forest : 11.07,300 ha

(42% of total forest cover).

2,32,000 ha
Very Vulnerable degraded forest:

(21% of the degraded forest)

Total Carbon requirement @1.2 tonne/ha: 7,85,000 tonnes
(Available mean SOC: 0.21% ;
Needs additional 0.79% to make it up 1%)

43,61,000 tonnes

. . . o
Required Organic material @ 18%C: (4.36 Million tonnes)

We can meet these requirements from MSW (Biodegradable)

CONCLUSION

» Needs of Carbon Enrichment Program
» Demonstratable and verifiable long term projects
> Integrating Climate Change based Water

» Management and AR Program

L)
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