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GREEN TAMIL NADU MISSION

Forest and Tree Cover

Increase in Green Cover
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GREEN TAMIL NADU MISSION
India State of Forest Report 2021

RECORDED FOREST AREA

3320 SQ. KM

Very Dense Forest
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Carbon stock

(as per India State of Forest Report 2021)

CARBON STOCK

2019
YEAR

2021

GROWING STOCK

195
190
185

E 180

Cu

£ 175
170
165

160

194.06

2017

GROWING STOCK

173.27

2019
YEAR

174.4

2021



GREEN TAMIL NADU MISSION

Proposed Action Plan 2021-31

Forest Land - Farmlands
4500 sq.kr? __ ) 6000 sq.km

Forest & Tree Cover increase is projected

as:
Ur.ban &j * Forest Cover (3.46%)
Peri Urban Tank e Trees on Farmlands (4.6%)
2000 sg.km Foreshore * Urban & Peri Urban (1.54%)

2000 sq.km * Tank Foreshore & other lands (1.54%)




GREEN TAMIL NADU MISSION

Various landscapes covered

(2021-23)
Govtland Foreshore

1  |Coastal Forest 48~ Institutiona % 2
2  |Fallow Land 161 7%
3  |Tank Foreshore 326
4  (Institutional Land 4492
5 |Govt Land 5767 “rorest
6 |[Degraded Forest 12062 Farm Lands
7  |Farm Lands 38695 o3%

Total 61551




GREEN TAMIL NADU MISSION
2021-23

DETAILS OF PLANTING 9 STATUS OF GEOTAGGING
0.26 Crore seedlings
Other Departments & 0.05 CR

Individuals

8%
0.68 Crore

seedlings
RD & PR

1.1 Crore seedlings

TNFD
= FD

= AGRI
= Public

1.1 Crore seedlings
Agri Dept
*RD & PR yet to upload geotagged planting data for 68 lakhs



GREEN TAMIL NADU MISSION
Approved District Annual Action Plan 2023-24 (7.5 Crore seedlings)
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85.12 CR

Funds Allocated

2021-2023

GREEN TAMIL NADU MISSION
FUND UTILISATION

68.27 CR

Funds Utilised

14

2023-2024

*11.88 CR

An interim amount
of Rs. 75 Crore funds
requested vide
GTM/04/2022 dated
08.07.2023

Funds Allocated Funds Utilised

*Savings from the previous year



GREEN TAMIL NADU MISSION

Green Employment

2023-24

B Men B Women
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GREEN TH MISSION
smems  Tomil Nodu Forest Department

2021-2023

Forest Department : 1,04,02,373
Other Dept/Orgs | 1,14,33,720
Plant A Tree : 5,00,768

.

# Home =2 Reports - % Planting =

2023 - 2024

Forest Department : —
Other Orgs:—
Public: -

w

= Users = i=Lists - Z Finance - BB Monltoring - i= Other ~

Green Tamil Nadu Mission Summary

2860Cr F‘I.an:'mg| 10 Years | Total Green Cover ta g

10 YEAR MISSION

2024 -2025

Forest Department : —
Other Orgs: --
Public: -

b 4

2025 -2026 2026 - 2027
Target: 25Cr Target: 25Cr | Achieved :
Forest Department : — Farest Department : —
Other Qrgs: — Other Orgs: -
Public: - Public: =
w

4067

VOLUNTEERS

14661

PUBLIC USERS

More info @

GOVT. DEPARTMENTS

AT

E VIEW DETAILS

More info @

TRUST REGISTERED

o@e
2

123

E VIEW DETAILS

59

2027-2028

Forest Department : --
Other Orgs: -
Public: -

b 4

NGO REGISTERED

122

=2 VIEW DETAILS

CERTIFICATES ISSUED

More info &

OTHERS REGISTERED PUBLIC USERS
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Mangrove planting - Cuddalore

15



Other Departments

R & PR , Cuddalore

T o R S Y

igays Dept, agaiand




Public Participation
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GREEN TAMIL NADU MISSION
NURSERIES IN POSITION (DEPARTMENT WISE)

2023-24
DRDA-722 FD - 674
Private - 3290 ' ’; ﬁ A Horticulture - 58
Agriculture - NGO - 24

Revegye - 24 ) S Others - 79

Total number of Nurseries in 38 districts - 1931



Donor Nursery — Nanmangalam, Chennai

funded by Hyundai/CPCL/ Kothari Petrochemicals/INATCO Pharma & others
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PUBLIC AWARENESS
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THE TIMES OF INCAA, COIMBATORE
FRIDAY, JUNE 30, 2023

TIME!

10 lakh free saplings to
improve green cover

Drive To Stimulate Govt's Carbon Neutral District Initiative

1

FHmesgroup.com
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{‘3 GREEN TAMIL NADU MISSION

urbaser Afforestation of Dump Yards in Chennai

SUMEET

@ ﬂ U;‘: Hams Fage | Green Tari Nadt - % |

* MoU signed with Urbaser Sumeet |, . o LT
(empanelled with Greater Chennai [@esmss o v v s v o =0

||||||

Corporation) on 7t July 2023

Chesnnal

Sivanthi Matriculation 3 (WL -] Chennai Cerporation par

Higher Secondary School (4.4 Arnal Therasa 15thst

Address: Dot nos, 14 Seedlings

ESeedlings Planted On : 06/08/2023

Planted On : 03062023

Ave, Sriram Nagar,

4 Szadlings

Planted On: 05,06

 Green Tamil Nadu Mission to provide
seedlings free of cost for planting on | .

Chennal Corparation CPT Palytechnic College

reclaimed dumpyards for mitigating |

Planted 00 770612022

1, I .
Planted On:05/06/201 SR Van s & Seadlings

heat island effect and pollution T

Government Primary Chennal COmaeation Park
!
Schoo [ 5
| b
Thoraipakkam Chennai S‘ !
b
12 Seadlings

Planted On : 17/07/2023

Puzhuthivakiam, Salgji
Napar
10 Seedlings

PlantedOn: 1507073 i




GREEN TAMIL NADU MISSION

Maragadha Pooncholai

Sanctioned Amount

amount Utilised
(Rs in Cr) ( Rsin Cr)

1 2022-23 10.72 2.37

2 2023-24 9.05

*11 sites to be identified *works being streamlined



GREEN TAMIL NADU MISSION

Rehabilitation of Coastal habitats (BLUE CARBON initiative) - Components

¥ b
Planting of Restoration of Raising & planting

of Palmyra,
Casuarinas,
Cashew

Mangroves (new Mangroves

(degraded area)

area)

e

Awareness Documentation & Monitoring
creation Preparation of &
micro-plan Evaluation

X

Restoration of sea

Study of feasibility
of restoration of

grass
sea grass & coral
reef

C_\‘éz,-"

Rehabilitation of
Coral reef

Baseline studies of
Blue carbon
Monitoring

(before & after
planting)




GREEN TAMIL NADU MISSION

Rehabilitation of Coastal habitats — BLUE CARBON initiative

The restoration of degraded mangrove eco system

Extent (Area in ha)
450

400

350

300

250

200

150

100

50

0
2023-24 2024-25 2025-26

H Extent ( Areain ha) 425 350 350



GREEN TAMIL NADU MISSION

Namakku Naamae Thittam

 QGuidelines for implementation, Operational framework and Model
Estimate uploaded on the web portal.

* Provision for voluntary participation created on the web portal

» State Coordinator / Zonal Coordinator selected for facilitating NNT




GREEN TAMIL NADU MISSION

Assisted Natural Regeneration and Artificial regeneration inside/outside RFA

* |nstruction issued vide GTM/783/2023 dated 19.06.2023 for annual
restoration plan for five years by December 2023 (Commencement of work
from July 2024), use of wide range of climate resilient species, use of treated
water and solid waste

* Rapid Assessment and Regeneration Survey

* ANR/AR with the help of Private institutions and local communities

4500 sg km of degraded forest patches identified

 The ANR/AR is expected to increase the forest cover by about 3-4%



Rs.375 lakh sanctioned for 5 nos of Hi- Tech

nursery (Rs. 75 lakh/ each) ' Integral Components:

Mother plant Area -1 gty

Mist Chamber -1 gty

Hardening Chamber — 1 gty
Open Nursery — 1qty

Storage cum working area — 1qty
Clonal propagation — 1 lakh

Iron stands (5000n0s)

_ +  5suijtable locations identified
» SF Krishnagiri
» SF Tirunelveli
» Pudukottai

» Perambalur

» Cuddalore

V NCN. N e\

~

i




GREEN TAMIL NADU MISSION
Dial a Tree (proposed)




Convergence under GTM

Mangrove plantations — MS Swaminathan Foundation,
Forest Department, Revenue Department, NGOs, Tribal
youths

Maragadha Pooncholai — Rotary Action Club for
implementing green infrastructure component

Rehabilitation of dumpyards — Urbaser Sumeet

33



GTM - WAY FORWARD (for making it as people’s movement)

1) DIAL A TREE — Free delivery of seedlings to willing
households.

2) Carbon Development Project with the assistance of
TNAU, Coimbatore.

3) Enhancement of livelihood opportunities of raising of
seedlings through VFC’s, SHGs etc with a buy back
guarantee.

4) Interdepartmental convergence and NGOs coordination

34



GTM - WAY FORWARD

Use of treated Municipal water and solid waste for GTM
planting

10000 seedling in each of the 6000 panchayats to be raised,
planted and geotagged as a livelthood improvement measure.

Concurrent Monitoring & Evaluation
(TNAU, Coimbatore -Proposal submitted to the Government)

Third Party evaluation
(NABCONS, New Delhi — Proposal submitted to the Government)

35
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Tamll NadU DISTRICT LEVEL WORKSHOP

: ON CLIMATE CHANGE
Climate Change

Mission

TAMIL NADU
CLIMATE
CHANGE
MISSION

Department of Environment and Climate Change
Government of Tamil Nadu




TAMIL NADU CLIMATE CHANGE MISSION

) = .~ Hon'ble Chief Minister launched Tamil

GG S&MeuFea mhm G
OSTLES afigm

Nadu Climate Change Mission at a

total outlay of Rs.500 Crores on

09.12.2022

TNCCM Department of Environment and Climate Change, GoTN



Tamil Nadu Climate Change Mission

The Mission will work towards

v Reducing Greenhouse gas emissions

v" Emission reduction by use of efficient public transport
v Promote Use of clean and green energy

v'  Eco-alternative solutions to single use plastic

v' Sustainable practices for disposal of solid waste

ENVIRONMENT

v' Creating awareness on Climate change

TNCCM Department of Environment and Climate Change, GoTN



Baseline Studies FY 2021-2022

Reducing Emissions

from Mass Transport
by IIT Madras

b

Carbon Enrichment
By CCCDM, Anna
University

TNCCM

Waste to Energy

Climate Smart

Rehabilitation of Villages

by CCCDM, Anna coastal habitats by WRI, Bangalore
University by NCCR, Chennai T
. A —_— 222

|

Sustainable Habitat:

Energy saving measures.
by Ela Green, Chennai

Climate literacy
by citizen consumer
and civic action

group

Department of Environment and Climate Change, GoTN



Projections on Tail pipe emissions for 2030

B Iy 158,15,049
™o kg of CO, per day

m\t&, I 26% §

e S o™ e NN 33%8

Baseline study

on Reducing

Emissions from

Mass Transport

Percentage of Emission

s P
Please Prefer

Public Transport

Metro have the least impact even when
operated at 50% occupancy :

TNCCM Department of Environment and Climate Change, GoTN



CARBON ENRICHMENT

BIOMINING SITE DETAILS /’
Perungudi ﬂl(ioo
o 275 AcTes 0.5 kg Bio Earth I kg soil from

from Biomining site Madurapakkam R

Bio Earth

. Soil Organic Carbon
(30-35% of legacy waste)

Soil Fertility

35 years , ¥
Water Retention
@' Soil Organic Carbon = 4.9% Nutrient Availability

*RF- Reserve Forest

TNCCM Department of Environment and Climate Change, GoTN



13% 26%

B pa - : A | s
%iz’@{gf%”) S8 9610 Woat Risposel, SRS Commercial buildings

o
2 0/ 0 %’ | 1duﬁs ani/o
Wastewater Construction

E Q:.ﬂzv;ﬁeij u
i : 2%

Public Transports
Rge":! 3“'{’3 P!atﬂrazs:ﬂs lk @'

sifE

TNCCM Department of Environment and Climate Change, GoTN



Measures to be taken for Energy Efficiency in buildings

Energy Consumption in Different Building Typologies

Residential Buildings
IT offices

Educational Institutions _
B Energy Consumption KWH/Sq.M/Yr

B EPI Bench Mark KWH/Sq.M/Yr

Hospitals
[
Hotels Energy consumption
exceeding benchmark
offices
o] 200 400 600

Awareness & Capacity building

* Encourage research and innovation

* Awareness campaigns and training programs

* Foster partnership to enhance capacity building efforts

* Recognizing buildings for their energy efficient practices

TNCCM

WAY FORWARD

ooo
e 11 g
Em New buildings [[;n-_ Existing buildings
* Integrated design approach * Retrofits
(Workshop & Awareness)

* Adoption of ECBC
* Awareness on green ratings &
design tools

IS

Monitoring & Reporting

sl

 Establish online dashboards

* Regularly collect and analyse energy consumption data
* Publish periodic reports highlighting the progress

* Periodically review and update the action plan

Department of Environment and Climate Change, GoTN



__ CLIMATE LITERACY
@ AWARENESS LEVELS

The term “Climote Change” ‘ GHG and human activities Government Initiatives
_____ - .l 1] o)
cllmat_e seich 94.8% GHG i G i HIVE‘
L S O @ INITI
ya =jnatL re
ail :
Knowledge
Awareness A=
Difference : i
Shvough ¢ ‘ oo on Climate -
92 8% 58 5% Change cids
school text weather & Vs ’ in mitigation |
books = climate Climate g

@ RECOMMENDATIONS

o , 1@% Students

Curriculum with climate aspects and
AR practical components.

% 0l Teachers

"

\ Training of Trainer and nomination as
_Climate Change Champion.

Youth Government Officials

Inclusion of climate change in training
and provision of online courses.

Orientation on climate change and
involvement of youth from Community
Climate Change Clubs.

TNCCM Department of Environment and Climate Change, GoTN



TAMIL NADU CLIMATE CHANGE MISSION 2022-2023

Stakeholders workshops on integrating Rehabilitation of Coastal Habitats for Carbon Enrichment Programme
capacity building workshop for local Climate Change Adaptation through eco
communities, government line departments Friendly Solutions

Sustainable Habitat Energy Climate Literacy and Climate Smart Villages Climate Resilient Green

and Private Buildings

TNCCM Department of Environment and Climate Change, GoTN



TNCCM

Climate Clubs

The government of Tamil Nadu has created 11,469 eco clubs in

various schools of Tamil Nadu

To educate young minds about the climate change, its impacts,
and to move forward towards adaptation and mitigation

measures.

The government intends to rejuvenate and remodel the existing

eco-clubs as Climate Clubs.

These Clubs shall be engaged in regular Club activities,
interactive sessions, experimental learning, conducting quiz

competitions etc.

Department of Environment and Climate Change, GoTN



CHIEF MINISTER’ S GREEN FELLOWSHIP PROGRAMME

» Research best practices adopted by
other districts, states and countries on

Environment and Climate Change

= Assisting in designing innovative new
policy solutions and citizen engagement

strategies

= Establish institutional feedback
mechanisms for comprehensive policy

improvement.

» Use of technological tools for reporting

and delivering of Environmental services

TNCCM Department of Environment and Climate Change, GoTN



PASUMAI PALLIKOODAM THITTAM (GREEN SCHOOLS PROGRAMME)

k il CLIMATE CHANGE ANG FORESTS,
VERNMEN (L

=y

Government of Tamil

L [ o
UN Environment Pr

Collahow

Nadu &

! @ngc

For the first phase 25 schools are selected — (20

Lakhs per school)

Torchbearers for other schools to follow the

footprint
Renewable Energy source — Solar
Garden — Native trees and Herbs

Waste management & Plastic free zone

Department of Environment and Climate Change, GoTN



Carbon Neutral Hubs

» Four locations, Coimbatore, Nilgiris, Rajapalayam and Rameshwaram
were selected for transforming into Carbon Neutral Hubs.

» Various Stake holders were active participants of the workshop to bring in
numerous ideas for the action plan to achieve Carbon neutrality in their

respective districts

1 ::E:Hinl IHN-H |

- i &
..:i_|i:_.j!ll§'.-’ﬂl1|lﬁ:.l v

Carbon Neutral Workshop, Coimbatore

TNCCM Department of Environment and Climate Change, GoTN



DISTRICT CLIMATE CHANGE MISSION

. » The District Collectors — Chairperson of the District Climate Change
Tamil Nadu Mission
— %— =

District Climate
Change Missions

 The District Forest Officers - District Climate Officers

The District Climate Change Mission shall work with all line
Departments

Role of District Administration

» Identification and prioritization of sectors in districts vulnerable to
climate change.

 Formulation of specific climate change mitigation and adaptation
strategies.

» Preparation of District Climate Change Mission Documents.

TNCCM Department of Environment and Climate Change, GoTN



Tamil Nadu - Governing Council

The Government has issued orders for setting up Tamil
Nadu Governing Council on Climate Change with Eminent
Scientist, Experts from International Organizations, Chief
Secretary and Secretaries to Government, Hon’ble Ministers

and Stake Holders from various sectors to

i.  Provide a policy directive to the Tamil Nadu Climate Change Mission
ii.  Advise on Climate Adaptation and Mitigation Activities

iii. Approve Tamil Nadu State Action Plan on Climate Change

iv. Provide guidance to the State Climate Change Missions and District Climate

Change Missions on implementation of various Climate initiatives.

TNCCM

Department of Environment and Climate Change, GoTN



Climate Studio

* An exclusive Climate Change Research Center set up
at Centre for Climate Change and Disaster

Management (CCCDM) at Anna University

* It develops regional climate scenarios using Regional
climate models, sectoral impacts and vulnerability

assessments based on continuous assessment reports of

IPCC.

Drought Risk - Baseperiod (19258 -2014) Drought Risk - Mear Century (2021 - 2050)

=z

= Lo
Index {0=1) -2

TNCCM Department of Environment and Climate Change, GoTN



TNGCC - Tamil Nadu Green Climate Company

Tamil Nadu Green Climate Company

Steering Tamil Nadu to a Climate Smart State

Green Tamil Nadu Mission Tamil Nadu Climate Change Mission Tamil Nadu Wetland Mission

Identify sectoral priorities
like Transport

.\ ldentify sectoral priorities like Sustainable
waste management

Identify sectoral priorities like
Energy Transition

Work closely with communities on climate literacy &

Grassroots Climate Actions

TNCCM

TNGCC Mandate

©O0®0

Access Tamil Nadu Climate
risks & Vulnerability

Forge Local, National and Global
partnership for Climate Action

Conceptualize and setup financing
models for climate project

Preparing a comprehensive pathway to a
Resilient & Climate Smart Tamil Nadu

Department of Environment and Climate Change, GoTN



Tamil Nadu's Climate Actions has been
decentralised to District levels and further down to villages

so as to buildup a people’s movement to combat climate crisis.

TNCCM Department of Environment and Climate Change, GoTN
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Thank You

TNCCM Department of Environment and Climate Change, GoTN



Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Swiss Agency for Development
and Cooperation SDC
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CapaCITIES

LOW CARBON « CLIMATE RESIIENT « CTTY DEVELDPMENT

Tamil Nadu Climate Change Mission

Building Climate Resilience in Tirunelveli City

Climate Stakeholder Workshop, Tirunelveli
15th February 2023

4,

south pole econcept

group Loc;l SRR - Research / Consulting / Evaluation
for Sustainability




ICLEI — Local Governments for Sustainability gy i

A global network of more than 2500 local & regional governments
committed to sustainable urban development

2500 24
125+

L oy e ——
R N

LOW EMISSION MATURE-BASED ECGLITABLE RESILIENT CIRCULAR
DEVELOPMENT DEVELOPMENT AMD PEQOPLE- DEVELOPMENT DEVELOPMENT
CEMTERED
DEVELOPMEMNT
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Project Phases Capa

LOW CARBON « CLIMATE RESIIENT « CITY DEVELCPMENT

Phase 1 (2016-2019) " B

Objective: Lowering greenhouse gas emissions growth path and increasing resilience to ;\_
climate change in 4 Indian cities through CRCAP tif :

Public Sector Partners:
Municipal Corporations of Coimbatore, Rajkot, Siliguri and
Udaipur

Siliguri
Population: 513,264 (2011 Census)
Area: 41.9 sq. km, 'A-k

RN v v i
\ L\\ 5I|IEI ri ﬂu\-—u—"'"‘ - ,_,-. o 3

;-__r,

Udaipur
Population: 451,100 (2011 Census)
Area: B4 sq. km.

e . @ Udaffbr, F i ™ %“H_;_.. '—\,_,_.,-" }J . -,f;‘ flu_..rll
:opul;r;;n: s,ks?u,ooo (2011census) | - GUIARAT: | g ) AR & o 2 _'.-};*'"‘-T. /
> 2 Ll 5o INDIA )L < WESKBENGAL | |
Phase 2 (2019-2023) S e S A Qe
. . 3 . . . - 5 ot o :_."'k__‘“_ Vg B vy 7| :j : ,,‘/ . lr
Objective: Mainstreaming climate action in 8 Indian cities and 2 states I /L :
= 2 "" -] 4

Fi b 4 .
Vadodara ,- A //
Population: 1,670,806 (2011 census) “..J’ 7 1

by enhancing capacities to develop climate resilience infrastructure e

Population: 1,286,678 (2011 Census)

Area: 161.86 sq. km. Area: 220.23 sq. km, i
;/(h'--! ‘.l /""ns“f r

9 h I

bt ‘_~’, /
Public Sector Partners: VR
Municipal Corporations of Coimbatore, Rajkot, Siliguri, 4
Udaipur, Tirunelveli, Tiruchirappalli, Vadodara, and Colmbatore ' ‘ T TAMIL NADU | Tiruchirappati

. . Population: 1,050,721 {2011 Census) Coimbatehe Population: 915,569 (2011 census) 4

Ahmedabad and State Government of Gujarat and Tamil Aes2sTs k. W= Avea: 159.98 5q. ki,
Nadu . e | Tirunetven

Population: 473,637 (2011 census)
Area: 108.65 sq. km.

@ CapaCITIES Phase | Cities ® CapaCITIES Phase Il Cities
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Climate Change and Cities Capatiiit

Good news Bad news

Climate Change is a global phenomenon and all

countries, developed or otherwise need to take Cities function as economic
: oh . o} engines, accounting for more than Cities consume over
actions urgently to limit climate change to 1.5 °C 80 st , ; D'thl.l'ds
/o product (GDP)
of the world's energy,

and account for

over 70%

of global CO2 emissions.

mmﬂ

Need of the hour: Sustainable Urban Development considering
Climate Change Mitigation and Adaptation aspects

Climate Resilience = Climate Change Mitigation + Adaptation
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Preparation of Climate Resilient City Action Plan i

/I"-u
<3
Ca_p_a

ENT » CITY DEVELOPMENT

Climate Resilient Cities Action Plan — Prepared using the ClimateResilientCities (CRC) Methodology updated to
include Net-Zero Scenario Planning and Target Setting in line with the Gol’s target of Carbon Neutrality by 2070

Status of Climate Resilient Cities Action Plan for Tirunelveli City:
v' City Profile and Gap Analysis — Completed

v' GHG Emission Inventory (2021-22) — Completed
v'  Climate Vulnerability and Risk Assessment — Completed

v' CRCAP with Net-Zero Scenario Actions & Targets — Draft Completed.



GHG Emission Inventory of Tirunelveli
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Capa

SIIENT « CITY DEVE

LOBMENT

Sector-wise GHG Emission in Tirunelveli Municipal Corporation, (2021-22)

GHG Emissions Baseline (2021-22) = 0.73 Million tCO2e

Per Capita Emission: 1.32 tCO2e

B Residential Buildings

B Commercial and Institutional
buildings/facilities

B Manufacturing Industries and
Construction

@ Transport

Waste

Tirunelveli M.Corp 2017-18 2018-19 2019-20 2020-21 2021-22
Energy Consumption (GJ) 55,33,939 56,18,026 57,87,734 49,79,827 60,04,395
GHG Emission (tCO2) 6,76,583 6,80,066 6,92,386 6,36,6278 7,29,704
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Climate Risk and Vulnerability Assessment of Tirunelveli CaiES

LOW CARBON « CLIMATE RESIIENT « CTTY DEVELDPMENT

Heat Hotspot areas Flood Vulnerable Locations



Technical Assistance to Tirunelveli on Flood Management i
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N+ CLIMATE RESLIENT « CTTY DEVELOBMENT

Watershed Assessment and Flood Early Warning and
Management System

Watershed Assessment of Flood Vulnerable Locations
in Tirunelveli to identify structural and nature-based
solutions

Preparation of a city-wide watershed management
plan

Feasibility study to deploy Flood Early Warning and
Management System in Tirunelveli for Thamirabarani
river

Feasibility study for deploying Flood Early
Waring System for Thamirabarani river



Streamflow Estimation at Ungauged Basins

—

Stream flow Map N |*
(1992 Flood Event Peak daily flow) A

Thamirabarani Basin Tirunelveli, Tamil Nadu

@ fE/

«.) @ Ressvoirs

| > 2000

|Legend
!D River Basin
[ Municipal Boundary
) CWC River Station
——— Reaches
¥ Check Dams

Stream Flow (m3fsec)
<1000
1001 - 250.0
I 2501 - 5000
I 5001 - 10000
I 1000.1-15000
I 5001 - 20000

e Flow Divection

TARU

T
o,

-------




Flood Inundation Map for 1992 flood
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CTTV DEVES
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N

Flood Inundation map

AMajor Event(1992 Flood)

Tirunelveli, Tamil Nadu

Legend
]:] Corpration Boundary

|:| Ward Boundary
I 1685 Cum

Datum:WGS 84
IUTM zone: 42 N
[Source: Taru Digital Lab.

Prepared by,
B vy




Warnings for different water levels upstream
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CTTV DEVELORMENT

50
80
100
150
170
200
214
250
500
750
1000
1250
1500
1649

0.38
0.60
0.75
1.13
1.28
1.51
1.62
1.89
3.77
5.66
7.55
9.43
11.32
12.45

67.38
67.60
67.75
68.13
68.28
68.51
68.62
68.89
70.77
72.66
74.55
76.43
78.32
79.45

Safe

Warning

Danger (2017, 2021
flood)

3&4

2,3,4,11,12,29 &
46

2,3,4,10, 11, 12,
13, 28, 29, 30, 31,
44, 45, 46 & 47

<68.13

68.13-68.88

68.88-74.54

>74.54



Feasible Locations for fixing Realtime Flood Warning Sensors

Al

&)
AR s
Capa
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................

River flood Warning Sensors
Thamirabarani - Basin Tirunelveli, Tamil Nadu

—

Sivaiapen brodge

<

plklu i arm Wk iy bl \/\

N
Locations of Proposed A F

Legend

f

[ Municipal Boundary |

VK Puram bridge near Madura
Coats

Manimuthar bridge near the
dam outlet

Pananjadi - Ambasamudram
Road Kovikulam bridge

Kallidaikurichi- Ambasamudran
Road bridge

Mukkudal-Veeravanallur Road
bridge

Azhvarkurichi to
Ambasamudram Road bridge

Pottalpudur-Azhvarkurichi Road
river crossing bridge

Gopalasamudram bridge

All Papanasam outlet streams
confluence before the bridge

The first crossing after
Manimuthar Dam

The crossing after Gadana and
Ramanathi confluence

The crossing after the
confluence of streams from
Papanasam and Manimuthar

Crossing after confluence of
Gadana and Thamirabharani

Upstream of Gadana river

Upstream of Ramanathi

Downstream of Pazhavur and
Suthamalli check dam

\\’\— %  Sensor Locations Junction—Kokkirakulam New Inside city
v,_;——f'{ SRR river bridge

Edoe TH0h0 10Km : i

’ TARU 10 Sivalaperi bridge Downstream of city




FEWMS Implementation in Tirunelveli
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Flood Early Warning and Management system
Components:

+ Automatic Water Level Recorders in 10
identified locations in Thamirabarani river
basin

+* 1 Automatic Weather Station (AWS) & 3
Automatic Rainfall Gauging Stations (ARGS) in
4 zones of city

+* 50 Cameras in Flood Vulnerable Areas in the
city

+» System Integration and Software
development for the Flood Early Warning and
Management system, and integration with
ICCC, Tirunelveli Smart City

10 identified
AWLR sensor
locations in

Thamirabarani
river basin (in
consultation with
Water Resources
Department,
TNPWD

Identified  Automatic
Weather Station (AWS)
location at WTP of
Ariyanayagipuram

Headworks Project river
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Climate Change
Vulnerability and Risk

Tirunelveli District

by
Dr. R. Malarvizhi M.E., Ph.D.

Climate Studio
e*a

Centre for Climate Change and Disaster Management,
Department Of Civil Engineering, Anna University, Chennai




Climate and
Climate change

WHY IT SO IMPORTANT

Climate Change is REAL

and witnessing the
impact worldwide.




Climate Change - A Scientific A

) i % SSP 5 % SSP 3

The Intergovernmental Panel on Climate Change (IPCC) 2 | sussoncratensesdomnse ighhalenges

@ Fossil-fueled Regional rivalry

='“-,- g development ARocky Road

o Taking the Highway
has released five assessment reports since 1988: s Tl

g -E Middle of the road
A First Assessment Report (FAR): 1990 R * SSP1 X SSPA

© Sustainability Inequality

g Taking the GreenRoad A Road Divided
Second Assessment Report (SAR): 1995 = -

Socio-economic challenges
for adaptation

Q Third Assessment Report (TAR): 2001

Global Surface Temperature Change

SS5P5-8.5

Q Fourth Assessment Report (AR4): 2007

58P2-45

L Fifth Assessment Report (AR5): 2014

1950 2000 2050 2100

L Sixth Assessment Report (AR6): 2021




Climate and
Climate change

Sep

po

@ed_hawkins

Global temperature change (1850-2020)

Dec
o “an
A
%
0.0°C
=
Y
A
$
unp HadCRUTS5.0

Baseline: 1850-1900



Climate Stripes of Tamil

1950 1975 2000




PROJECTION OF REGIONAL
CLIMATE SCENARIO

ELMATE MODELLIW SECTORAL VULNERABILITY

Identification of Suitable GCM for Indian ASSESSMENT

Scenario

CADASTRAL LEVEL RISK
INFORMATION

Development of Ready Available of

Cadastral Data - District/Block wise Process based Simulation of 17 River Basins in ) KNOWLEDGE DISSIMINATION
Heat Islands & Alr Quality impacts . . :
S Tamil Nadu
Carbon Sink enhancement & Urban Green ; i . AT e Hydrological Estimation of 17 River Basins for CAPACITY BUILDING
cover management 2t : ~ - P future scenarios
Sustainable Solid Waste Management . ' { » Adaptation plan for water resources

AGRICULTURE

Shoreline mappin LULCA & Detalls of Crop Yield, leading varieties
s in all agro climatic zones

Cadastral level study on 5ea level rise ' Obtaining Climate data for Modelling & Crop
Ve AN T Simulation using DSSAT - Agro Climate Zone

Climate Change Vulnerability on Coastal '_ £ wise/ District Wise
Ecosystem
Vulnerability Assessment in Agriculture Sector

High Performance Computing System

NO. OF CORES:

288

STORAGE

Supporting Climate Resilient Sustainable -~
128 GB RAM 200TR

Development Planning




District Profile - Tirunelveli | DSTRCTPROFIE |

|
[T

Livelihood I Census 2011

Area: 3876 sq.km  No. of Blocks: 9 No. of Villages: 204 Corporation: 1

Municipalities: 3 Panchayat Unions: 9  Town Panchayats : 17




Land use/Land cover (LULC)

,:r*'_t %

‘ K\I-:L'Mﬂ LAM
o A

Agricultural land

- Built-up land
- Forest
- Wastelands
B oer bodies
- Wetlands

b
et N
{7y Muilmmuml

LULC (%)

0%

Water Resources:

o Major River Basin: Nambiyar (37.46%) a
(62.42%)

o Major river - Peyar, Ullar, Karaiyar, Servalar, Pamp
Varahanatha, Ramanathi, Jambunatha, Gadana
Karunaiyar, Pachaiyar, Chittar, undar,
Hanumanathi, Karuppanathi and Aluthakanniar

o  Water Systems: 8 dams and 875 tanks

uws
Agriculture:
o Net area sown - 67556 ha
o Cropping intensity - 110.9%

Forests:
o Moderately Dense Forest: 349.79 sq.km
o Very Dense Forest: 343.19 sq.km

Sustainable Habitat:
o Built up area 279.45 sq.km (NRS
o Tirunelveli Corporation Area: 1



Temperature (°C)

Climate Projection - Temperature

Observed Temperature Trend (1951-2020)

Annual average Maximum Temperature : 32.0 °C
Annual average Minimum Temperature : 23.2 °C

32

30

28

26

22

20

Maximum Temperature
Increased by 1.34°C

Minimum Temperature
Increased by 0.6°C

e Maximum T emperature e Minimum T emperature
= = = Linear (Maximum Temperature) = = = Linear (Minimum Temperature)

Source: IMD

Temperature Projections with reference to baseline (1985-2014)

Increase in Annual Average
Near Century (2021-2050) 02
Mid Century (2051-2080) 0.5
End Century (2081-2100) 0.7

Near Century (2021-2050) 04 \
Mid Century (2051-2080) 08
End Century (2081-2100) 1.1




Climate Projection - Rainfall \

Observed Rainfall Trend (1951-2020)

Annual average Rainfall : 1041.7 mm

30
25
20 '
15 |
10 |

1500

Rainfall (in mm)

1000

Number of years

Normal Excess Deficient Scanty

Rainfall

Percentage Change in Annual
Average Rainfall (%)




CLIMATE CHANGE IMPACTS - WATER RESOURC

Base period (1985-2014)

Period

Near Century

Saseperiod

6.4

3.0

Very Low

294

20

Low

ﬁ*‘v ‘v&‘ Qf ‘ﬁ‘ -@‘ﬁ‘

Tirunelveli Drought Risk

Near Century (2021-2050)

53.5

40 60
Area in Percentage

Drought Risk
mew Moderate === High . ‘fery High

Period

an 100

Baseperiod = {1985-2014)
Mear Cantury = [2021-2050)

MNear Century

Basepenod

18 30 km

17.0

41.3

20

Very Low

fxsf’é“f@ﬁﬁﬁ

Tirunelveli Flood Risk

\

4.5

552 @

40 B0 80 100
Area in Percentage

Flood Risk Baseperiod = {1985-2014)
Low e Moderate = High = \ery High Mear Century = (2021-2050)




FRI_BP (1985-2014)

S kT

Flood Risk Index
BP (1985-2014)
[JVery_Low
[ClLow

I Moderate
[ High

[ very_High

FRI_FP SSP2-4.5 (2021-2050)

Flood Risk Index

FRI_FP SSP5-8.5 (2021-2050) A

SSP2-4.5 (2021-2050)

EVery_Low
ElLow

M Moderate
W High

= Very_High

Highest 24-hour-rainfall in Tamil Nadu

Date

Place

Rainfall (in cm)

14 Nov, 1992

Kakkachi (Tirunelveli)

96.5

18 Dec, 2023 Kayalpattinam 94.6
(Thoothukudi)

9 Aug, 2019 Avalanchi (Nilgiris) 91.1

10 Nov, 2009 Ketti (Nilgris 82

Flood Risk Index
SSP5-8.5 (2021-2050)
[Very Low
CLow

- Moderate
B High

[ very_High

\




CLIMATE CHANGE IMPACTS - AGRICULTURE

Base Period| Near Century

(1985-2014) | (2021-2050)

Major Crop

Black gram

‘ Groundnut



CLIMATE CHANGE IMPACTS - FOREST BIODIVEI

Base period (1985-2014)

Near Century (2021-2050)

S. S.
No Reserve forest No Reserve forest

1 COURTALLAM 9 PAPANASAM

2 GANGAIKONDAN 10| SIVALAPERI

3 KALAKKADU 11 THALAIYUTHU

4 KALAMALAI 12| THERKUMALAI EAST

5 KOLUNDHUMAILAI 13| THERKUVEERAVANALLUR

6 MAHENDRAGIRI 14| VALLIYUR

L MANPOTHAI 15|  VIRAPULI

8 MELAPATTAM 16 |  WOLF HILL

Baseline Near
Forest period Century Area
types (1985- (2021- changes
2014) 2050)

Area in sq.km

317.28 290.71 26.57(-)

Evergreen

Deciduous 372.58 | 278.54 94.04(-)

Thorn ‘l 71.59 192.19 120.61(+)




CLIMATE CHANGE IMPACTS - COASTAL ECOS

T350E

#°15'0"N RE200'N BP25'0"N

2100"N

TTA00"E

T1°400"E

T7°450"E
i 3

77°45'0"E

17°5000"E

TT°500"E

3 N

. - 3 Coast Lengthin __ i i
. SL.No District Block Name u m LorEsn Mle .
1 Tuvei Pbon [ g [0W ] 00 | o |10 | o | 19 |3
1 Vallioor 1040 | 000 | 000 | 000 [ 72 | 317 | 000 | 000
3 Tirunelveli — {Total S0 000 | 000 | 604 | 2593 | 1557 358

Land loss and Land gain Assessment for Tirunelveli- (1992-2022)

% Land loss : 38.28 (ha)

197



CLIMATE CHANGE IMPACTS - URBAN

ANNUAL AVERAGE DAYS WITH DISCOMFORT CONDITIONS
URBAN GREEN COVER IN TIRUNELVELI CITY

Total Annual No of days exceeding 2701 - Baseline (1985-2014)

5%

TREE COVER

© % § § ¥ ¥ ¥

o Longtude

Lattude
&

™ WL Wt wt

Longiude

Tirunelveli city — 7% Open Space is available
Need to demarcate potential areas for afforestation

Discomfort days increasing across northern coastal regions (100-125 days), o )
activities — for City Master Plans

projected to increase (200-300 days) per year




} 24 8 Indicators

17 Goals with targets upto
specific timeline

2 3 1 unique indicators

GLOBAL INDICATOR FRAMEWORK: GOAL ORIENTED

13

Indicators repeat under two or
three different targets

Goals and targets (from the 2030 Agenda for
Sustainable Development)

Indicators

Goal 1. End poverty in all its forms everywhere

1.1 By 2030, eradicate extreme poverty for all people
everywhere, currently measured as people living on
less than $1.25 a day

1.1.1 Proportion of the population living below the
international poverty line by sex, age, employment
status and geographic location (urban/rural)

1.2 By 2030, reduce at least by half the proportion of
men, women and children of all ages living in poverty in
all its dimensions according to national definitions

1.2.1 Proportion of population living below the
national poverty line, by sex and age

1.2.2 Proportion of men, women and children of a
ages living in poverty in all its dimensic
according to national definitions

Statistics Division, Departm

airs, United Nations



SECTOR TO FOCUS ?

Tamil Nadu State Action Plan
on Climate Change

National Action Plan on Climate

Change (NAPCC), 2008

1.National Solar Mission VULNERABLE SECTORS
2 National Mission for Enhanced Energy Efficiency 1. Sustainable Agriculture

3.National Mission on Sustainable Habitat 2. Water Resources
4.National Water Mission 3. Forest And Biodiversity

4. Coastal Area Management

6.National Mission for a Green India

5. Energy Efficiency
6. Sustainable Habitat

7 .National Mission for Sustainable Agriculture

8.National Mission on Strategic Knowledge for Climate Change
/. Knowledge Management



Climate Survey and

Fill up the

Session Feedback

Climate Baseline - A Survey :

Be a Respondents in our survey who proved to be truly climate literate.
Email *

Valid email address

This form is collecting email addresses. Change settings

Name/@Lwf*

Short-answer text

Phone Number *

Scan me for Climate Survey sotanswertod




Connect with us.

Email
dr.malarvizhiramaswamy22@gmail.com

Centre for Climate Change and Disaster
Management
@Climate Studio

Call us
7904485989 - Dr. R. Malarvizhi



Climate Smart Agriculture

Dr. S. Srinivasan., Dip. In Water Management (Israel), Water Resource
Monitoring, Climate forecast and Hydrological Modelling (Dept. of Global
Environment and Disaster Prevention Sciences, Japan)

Professor and Head
Dept. of Crop Physiology and Biochemistry
Tamil Nadu Agricultural University
V.O.C. Agrl. College and Research Institute, Killikulam

International Plant Nutrition Institute Awardee — 12 times
FAO — Plant Nutrition Awardee — 1 time



Climate is affected by many factors

ABIOTIC FACTORS:
Ocean Currents
Solar Radiation
Evaporation

Volcanic Activity

BIOTIC FACTORS:
Transpiration
Respiration
Photosynthesis

Decomposition



What is the contribution of different
sectors in India to climate change?

(Sources of greenhouse gas emissions
in India)

Energy Land use
61% changes
1%

Wastes Industrial

2% processes
8%



What sectors of agriculture in India

contribute to climate change?

Manure Rice cultivation
management 23%
5o Crop residues

1%

Emission from
spoils

12%

Enteric
fermentation
59%



tation strate

Assisting farmers in coping with
current climatic risks

Intensifying food production
systems

Improving land and water
management










Alternate Wetting and Drying
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Demystifying the concept of
Climate Change




1. What is Climate Change ?




Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

More heat escapes Less heat escapes

into 5FBEEF ﬂ into space




Causes and Effects of Climate Change

Rapid industrialization <} Rising temperatures
Energy use Rising sea levels
Agricultural practices A ~ Unpredictable
Deforestation weather patterns
Consumer practices R b R Increase in extreme
Livestock S . weather events
Transport oy Land degradation
Resource extraction . F b Loss of wildlife and
Pollution biodiversity

Displaced people. Poverty. Loss of livelihood. Hunger. Malnutrition.
Increased risk of diseases. Global food and water shortages.

<
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2.Is Climate Change

True ?




Climate Scientists' say... The American Public? says...

“No" or
“Don’t know” “Yes"”

“Yes”
s N O‘I

————— ‘Proportion of peer-reviewed papers that stated a 2Question asked of Americans (18+): Assuming global warming
position on the reality of human-caused global is happening, do you think it is caused mostly by human
_____ warming and said it is happening and human caused activities; caused mostly by natural changes in the environment;

)




GILOBAL WARMING
WAS CREATED BY

-ME CHINESE!

[ AND You CALL
ME A LOON/
)

www.greenhumcu r.Com
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IPCSG ARG SYNTHESIS REPORAT

The IPCC Synthesis Report report
warns that what is currently a one-
in-a-century event with regards to
storms, sea level rise and flooding,

will become an annual event in
many places unless the world cuts
carbon immediately.



3. Who is responsible for

Climate Change ?




Anthropogenic emission
Emissions of greenhouse gases (GHGs), precursors of
GHGs and aerosols caused by human activities. These
activities include the burning of fossil fuels,
deforestation, land use and land-use changes (LULUC),
livestock production, fertilization, waste management

and industrial processes
© v
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Share of emissions
[ UsA eu [l cChina [jRussia [l]Japan [ india ] Restof World

Total Emissions 1750-2021
2021

Source: Global Carbon Project - Getthe dats - Created with Datawrapper




Per capita emissions

Metric tons of carbon dioxide per person, 2021

UsA

EU
India 1.93

Source: Global Carbon Project » Get the data - Cregted with Datawrapper




Percentage of CO:2 emissions by world population

Richest 10% responsible for almos 1alf of total lifestyle
consumption emissions

Poorest 50%
responsible for
only around 10%
of total lifestyle
consumption
emissions

EM Enghish (United States) .?)Help -
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4. What is the status of

Climate Change now?




Global greenhouse gas emissions and warming scenario

- Each pathway comes with uncertainty, marked by the shading from low to high emissions under each scenario.
- Warming refers to the expected global temperature rise by 2100, relative to pre-industrial temperatures.

Annual global greenhouse gas emissions
in gigatonnes of carbon dioxide-equivalents

150 Gt

No climate policies
41-48°C
> expected emissians in a baseline scenario

if countries had not implemented climate
reduction policies.

_ Current policies
R i 15

- emissions with current climate pelicies in
place resuit inwarming of 2.7 to 3.1°C by 2100,

Greenhouse gas emissions
up to the present Pledges & targets (2.4 °C)

=»emissions if all countries delivered on reduction
pledges result inwarming of 2.47C by 2100,

2°C pathways
1.5°C pathways

1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Data source: Climate Action Tracker (based an national palicies and pladess as of May 2021). Lastupdated: July 2021
CurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the authors Hannah Ritchie & Max Roser.




1.5°C 2.0°C 3.0°C

Wheat, rice, maize Agricultural yields Fish species go
and soybean production fall rapidly extinct locally
suffers




5. What is the solution for

Climate Change?







