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“Weather” ---- “Climate”

Weather is the temperature, precipitation and wind,
which change hour by hour and day by day.

Climate is the average weather and its variations
over time.

Long Term Weather Patterns of a region.

Climate Change




Climate Literacy

People of all backgrounds What Is Happening
should participate. wour Climate?

* Scholar, Worker, Artist,
Homemaker, Grandmother, a
Just Born....

Basically you have to be a
responsible, aware, living

being.

Look to mainstream yourself and your role / profession to Climate Change.



Climate Literacy

A Climate Literate Person
will:

v Understand the principle of
Climate System:s.

v Knows the scientifically credible
Climate information.

v' Communicates about Climate
Change “scientifically”.

v Makes informed and

responsible decisions w.r.t.
Climate Change.

What Is Happening
woou Climate?



Climate Literacy

On symptoms, should not check up
until the Doctor gives a negative
report. When tested positive, we
should take treatment.

« Simplest Climatological parameter: Temperature

* Sustained increase in Temperature: Melts ice,
Changes rainfall patterns, displaces humans,
animals and plants, and a lots more.



Global Warming - Greenhouse Effect




The Greenhouse Effect
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Global warming potential of greenhouse gases over 100-year timescale
(GWP100)

GWP measures the relative warming impact of one unit mass of a greenhouse gas relative to carbon dioxide. A GWPw value
of 28 therefore means one tonne of methane has 28 times the warming impact of one tonne of carbon dioxide over a 100-year
timescale. These figures do not include climate change feedback effects.

Nitrous oxide (N:0) I 265
HFC-152a | 138

Methane (CH.) | 28

Carbon dioxide (CO:) 1

0 5,000 10,000 15,000 20,000

Source: IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution of Working Groups |, Il and 1l to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY






COZ parts per million

440
420
400
380
360
340
320
300
280
260
240
220

Carbon Historical Graph

Global CO, Levels

For 650,00b-years, atmospheric CO; has never been above this line ... until now 1950 ——»

*current CO, level —>»
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YEARS before today (0 = 1950)
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* as of July 2013



Global CO2 atmospheric concentration

Global mean annual concentration of carbon dioxide (CO-) measured in parts per million (ppm).

f World
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Source: NOAA/ESRL (2018) QurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY



Global CO, Emissions: 36 Gigatons
(2018)

Emissions in gigatonnes of carbon dioxide
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Who emits the most CO,? Our Wor
Global carbon dioxide (CO:) emissions were 36.2 billion tonnes in 2o17. in Vata
Asia

North America
19 billion tonnes CO, 6.5 billion tonnes CO,
53% global emissions 18% global emissions
China |

9.8 billion tonnes CO,
% global emissions

2

audi Arabia ailanc

lion tonnes lizn tonnes

South Korea
on

aInternational aviation
& shipping

1.15 billion tonnes
3.2%

Africa South America Oceania
1.3 billion tonnes CO, _1 A billion tonnes GO

. 0.5 hillion tonnes CO,

3.7% global emissions  3.2% global emissions 1.3% global emissions



Annual CO, Emissions, 2017

No data

0t

100 million t

50 million t

500 million t
250 million t

1 billion t

Source: Global Carbon Project; Carbon Dioxide Information Analysis Centre (CDIAC)
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ = CC BY
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Percentage of CO, Emission by Countries

o




CO, Emissions Per Capita, 2017
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Source: OWID based on CDIAC; Global Carbon Project; Gapminder & UN
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ » CC BY




CO, Emissions Per Capita, 2017
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Source: OWID based on CDIAC; Global Carbon Project; Gapminder & UN
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY




Total CO2 emissions 2017 (gigatons)

T T T T T
10000 8000 6000 4000 2000

0

2017 CO2 Emissions per person (tons/person)
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Running total of global fossil fuel CO, emissions since 1751
(showing four periods of equal emissions)

billion
tonnes

1573

2007 to 2018

1991 to 2006

1968 to 1990

1751 to 1967

1750 1800 1850

Data source: CDIAC and globalcarbonproject.org
created by: @neilrkaye




Climate Change Effects!
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Ocean Acidification Extreme Weather Wildfire A



Temperature

* Human activities have led to over 1°C of global
warming above pre-industrial levels.

* Goal under Paris Agreement: < 2°C degree
(1.5(\/‘:\

Global mean temperature difference from 1850-1900 (° C)

1.2
1.0- \
0.8 VY
0.6

0.4

0.2-

0.0

-0.2

1850 1875 1900 1925 1950 1975 2000 2025
Year Cromn Copyright. Source Met Office



10 of the
hottest years

on record
were in the
last 15 years

2019

Warmest
decades are

in the most
recent times

1890s 1910s 1930s 1950s 1970s 1990s 2010s



Changes in temperature in last decade (2010 — 2018)
Change in temperature (in ° C)
-026-028
028-039
o 039-052
0.52-069
069-093

The regon around
Japur saw the
highest increase in
temperature at
093 degrees

Despite a moderate increase

e n temperature, Vidarbha in
Mumbai O oy Maharashtra is the most

yderabadh vulnerable region to climate

change in India, according to
the World Bank The r s
deeply agranan and lacks the
nfrastructure, in terms of
electricity and irrigation, to
cope with any Increases in
temperature

(] Chennai



Water Resource

Oceans 97.5%

(Saltwater) -

Freshwater 2.5%
——

Ice caps and glaciers 79%

Groundwater 20%

Other Freshwater Sources 1%

Water in soil 38%

Water in rivers

Water in living

Water vapor .
organisms

in atmosphere



Rainfall

" .

Annual Rainfall of India: 600 mm

Annual Rainfall of Puducherry: 1200 mm



1.5 billion people live in
the catchment areas of the
Ganga, Brahmaputra and
the Indus depend on
glacier-melt for water for
drinking and irrigation
purposes.
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l=t= ‘!
{F‘i‘j} 600 million people face high-to-extreme
'* water stress.

f 75% of households do not have drinking
water on premise. 84% rural households
do not have piped water access.

| W
4 S
of India o3
Faces
High to
Extremely

70% of our water is contaminated: India
is currently ranked 120 among 122
countries in the water quality index.

The Water Consumer

Industry
m X 1-30/0
Baseline Water Stress
H I g h (withdrawals/available supply) Energ\f
Low (<10%) 0'30/0
Water‘ Stress Low to Medium (10-20%) Other
Medium to High (20-40%) 6.5 %
- o

B High (40-80%)
. Extremely High (>80%) PO .
- : mestic
B Arid & Low Water Use Irrgation -
% 6.6%

85.3%




Rainfall based agriculture problems
due to Climate Change

* Increased frequency, severity of droughts.

* Increased irrigation water demands due to
increasing temperature.

* Salination of ground water due to coastal
Ingress.

e Direct flood damage to crops.



Decadal Storms, Floods and Droughts
in India in the last century

INCIDENCE OF FLOODS,
STORMS & DROUGHTS IN INDIA

140




The Cost of Climate Disaster

Incidence of floods, storms, droughts
B Number affected by these events, millions
B The damages - what they cost ($ Billions)

g 600 135.00
E 2
) ;
£ 450 210125 =
s 2
8 =
£ 300 6750 8
o v
B &
g 150 3375 3
G o
: 0 000 =

O O O O O O O O O O O %

a Y PFTODORFopa s g

228333 RIIS S

SARRRRRRRRR S

i



Wildfires




Australian Bushfire
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Quick Facts on the World's Drylands

Drylands Cover 41 percent of the earth’s surface.
Inhabited by 30% of the world’s population (2.5 billion)
Grow 44% of the world’s food.

Support 50% of the world’s livestock.

Account for the majority of the world’s poor.

Drought has affected 330 million people in India this year.
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Desertification 1n India

o 96 million hectares (29%) of India's area is under
degradation.

o India has lost 31% of grassland area in a decade.

o India has witnessed an increase in the level of
desertification in 26 of 29 states between 2003-05 and
2011-13.

o More than 80% of the country’s degraded land lies
in just nine states.
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Sea Level Rise by Century

Inches:
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Where Most People Are Affected by Rising Sea Levels

Number of people per country living on land expected to be under sea level by 2100

@ 10-50 million

@ 1-9 million

@ 500,000-999,000
100,000-499,000
< 100,000

No data

* assuming a rise in sea levels of 50-70 cm (2° C temperature increase/not taking
into account ice sheet instability)

@ @ @ Source: Scott A. Kulp & Benjamin H. Strauss: New elevation data triple estimates of t t- t V=
@statistaCharts global vulnerability to sea-level rise and coastal flooding, Nature Communications S a IS a /|



Ocean Acidification

* QOcean acidification refers to decreasing levels of
pH 1n the ocean, which makes the sea more acidic.

e Jtis the long-term change 1n seawater chemistry
due to the absorption of carbon dioxide from the
atmosphere.



Impacts of Ocean Acidification




Impacts of Ocean Acidification

* Since the begimnning of the Industrial Revolution, the pH of
surface ocean waters has fallen by 0.1 pH.

* This change represents about a 30% increase 1n acidity. Ocean
acidification levels are projected to grow 1449% by 2100.

* Lven if CO4 emissions were drastically and immediately cut, the
eftects of ocean aciditication and climate change have legacy
eftects in the ocean for thousands of years.
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Paris Agreement: Post 2020 Framework

ParisFrance %

TR CEOMECOUL | —

e, i W G

® (Objective:  To limit temp rise to 2°C and make efforts towards 1.5°C

»  [quity: CBDR-RC
= NDC: All countries to submit Nationally Determined Contributions
®» Market Mechanism: Provides scope for market based measures.

® Fnance & Technology: Developed countries obliged to provide finance and
technology to developing countries.

® ‘[ransparency: Framework to track both action and support of countries

® Global Stocktaking : To assess collective progress in line with objectives.
First stocktaking in 2023; every 5 years thereafter.



ey SUSTAINABLE S,
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« UN launched the 2030 agenda on Sustainable

Development Goals to bring sustainable development
in the mainstream.

e To build a more sustainable world over the next 15
years.

* There are 17 goals and 169 targets specific targets to
be achieved by 2030.

* Reaching the goals requires action on all fronts —
governments, businesses, civil society and people
everywhere all have a role to play.
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NO GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND i 1 0 REDUCED 1 RESPONSIBLE
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India’s Nationally Determined Contribution(2015)

I. To propagate a healthy and sustainable way of living.
2. To adopt a chimate friendly & cleaner path.

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

4.  To achieve about 40 percent 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,

.C.ru

equivalent through additional forest and tree cover by 2030.

6. To enhance investments in development programmes in sectors vulnerable to
climate change.

7.  To mobilize domestic and new & additional funds from developed countries.

8. To build capacities, create domestic framework and international architecture
for quick transfer of chmate technology.
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Puducherry

OVERALL PERFORMANCE

India Score Puducherry Score

AVERAGE PERFORMANCE BY SDG

2018 2019




The Alternates... The Future...

Wind Power Solar Power Fuel-Efficiency
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India’s Installed Power Capacity Mix
(V)

India’s installed power capacity: 371 GW (June 2020)

Puducherry’s Power Consumption: 465 MW

Renewables (including Large Hydro) comprise ~36.2% of India’s total installed capacity, with solar accounting
for ~9.8%. Among renewables, solar accounts for ~27.2% of the installed capacity

Muclear Lignite Diesal
LB‘H_,I I'EHFD.HE

Gas : .-'#
6.7% J

Wind Power 10.1%

Waste to Power 0.04%

Data from CEA, MNRE, Mercom India Solar Project Tracker (Installed Caopocity as on 21 Mar 2020) Source: Mercom India Research
-



500 Dalta: CEA | | | . Jfolk.uio.ngﬁroberan
— Indian electricity capacity development Coal/Lignite 193.8
< from Independence in 1947 to today.
g Renewables here excludes large Hydro.
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Department of Science, Technology and Environment
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