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Warmer World -
Part I: climate change bases
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The topics I'd like to talk to you about

» Introduction to climate
» Climate system, climate & meteorology, greenhouse effect, climatic factors

» Climate change

» Present and Recent Past Data: temperature and precipitation
» Global Phenomena but Locally More Intense Causes

» Causes of climate change
» Modelling climate change

» Models Projections in the Future

» What to do to contrast climate change?
» Adaptation and mitigation
» Collective level: international cooperation and individual level agreements
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The climate system
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Climate and meteorology

«Weather iIs what you get, climate Is what you expect»

WEATHER CLIMATE
It is defined by Statistical analysis, in terms of
instantaneous conditions (or average values and variability,
averaged over short periods, of the average meteorological
from minutes to weeks) of conditions of a given region,
the atmospheric variables as and based on data available for
temperature, pressure, a sufficiently long period of
humidity, cloudiness, time (at least 30 years, WMO —
precipitation, wind, etc., in a World Meteorological

given place Organization)
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| Climate and meteorology
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Climatic Factors
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Example: influence of climatic factors on
vegetation distribution
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The statistical nature of climate
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The greenhouse effect

* The greenhouse effect is a process that
occurs when gases in Earth's atmosphere
trap the Sun's heat.

* This process makes Earth much warmer
than it would be without an atmosphere.

* |t is called greenhouse effect because
there are similarities with what happens
in a greenhouse!

* In the daytime, sunlight shines into the
greenhouse and warms the plants and air
Inside.

* At nighttime, it's colder outside, but the
Ereenhouse stays pretty warm inside. That's N

ecause the glass walls of the greenhouse A RN
trap the Sun's heat. 9

* The greenhouse effect is one of the
things that makes Earth a comfortable
place to live.
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Earth without greenhouse effect: -18 °C

With natural+anthropic greenhouse effect: +15 °C

The Greenhouse effect
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Example of climatology
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Example of climatology
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Example of climatology

Departure of Global Temperature From Average, 1880 - 2018
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Temperature time series, from 1850 to the present
The different regions of the earth have not all warmed up in the same way
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Temperatures in Italy
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e Aumento piu sensibile nel periodo estivo e autunnale al centro-sud e isole

e Dal 1951 netto aumento delle ondate di calore, alcune molto forti (Agosto 1999, Agosto
2003, Giugno 2007, Luglio 2017)

e E diminuito il numero (ma si verificano ancora) delle ondate di freddo intenso: inverni
1985 e 1986, febbraio 2012, febbraio/marzo 2018
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Analysis of 28.3 years of data acquired on the roof of the Institute of Physics, Turin University

Source: Stefano Ziero,
«Verification of the
thermal series of quasi 30-
years of the Department of
Physics, batchelor thesis in
physics, Univ. of Torino,
2020
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Temperatures in Turin

the station of the institute of physics
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On 30 years:
Jun: +1,1 °C
Aug: +2,1 °C
Jul: +2,6 °C
Oct: +2,0 °C

Year: 1,3 °C
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Rainfall in Italy

ANNUAL FREGIFITATION | Annual precipitations on Po river basin 1923-2013 |
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WHAT IS THE CAUSE?

Human activities are the dominant cause
of the warming observed since the
second half of the 20t century.

(Fifth Evaluation Report of IPCC — IPCC ARS)
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And we've known that for over a century...

In 1895 Arrhenius presented to the Stockholm
Physical Society a document entitled "On the
influence of carbonic acid in the air on soil
temperature”, where an energy balance model
was described that considered the radiative
effects of carbon dioxide (carbonic acid) and
water vapour on the Surface Temperature of the
Earth

In the article Arrhenius argued that changes in
carbon dioxide could have greatly affected the
Earth's thermal balance

His calculations estimated that the temperature of
the Arctic regions could increase by about 8-9 °C if
the concentration of carbonic acid had increased
by 2.5-3 times,

He also estimated that, with concentrations of 55-
62% of current ones, temperatures could have
decreased by 4-5 °C in the mid-latitudes
(glaciations)

In 1900 there were 300 ppm of CO,

Svante August Arrhenius
(1859 —1927)

Swedish chemist and physicist
Nobel Prize in Chemistry in 1903
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[FIFTH SERIES.]

AP RIL 1896,

XXX On the Influence of Carbonic Acid in the Air wpon
the Temperature of the Ground. By Prof. Svaste
ARRHENIUS *,

L. Iatroduction : Observations o Langley on
Atmospherical Absorption,

GREAT deal has been written on the influence of

the absorption of the atmosphere upon the climate.
Tyndail t in particalar has pointed out the enormous im-
portance of this question,  To him it was chiefly the diurnal
and annual variations of the temperature that were lessened by
this circumstance.  Aunother side of the question, that has long
attracted the attention of physicists, is this: Is the mean
temperature of the ground in any way influenced by the
presence of heat-absorbing gases in the atmosphere > Fouriers
maintained that the atmosphere acts like the glass of a hot-
hiouse, because it lets through the light rays of the sun but
retains the dark rays from the ground. This idea was
elaborated by Pouillet § ; and Langley was by some of his
researches led to the view, that “ the temperature of the
earth under direct sunshine, even though our atmosphere
were present as now, would probably fall to —200° C., if
that atmosphere did not possess the quality of selective

N

" Extract from a paper presented to the Royal Swedish Academy of
Sciences, 11th Dacember, 1895. Communicated by the Author.

t ¢ Heat a Mods of Motion," 2nd ed. p. 405 (Load., 1865).

I Mém. de U'de. R, d. Sci. de U'Inst. de France, t. vii. 1827,

§ Comptes rendus, t. vii. p. 41 (1838),

Lhil. Mag. S. 5. Vol. 41. No. 251. April 1896, 8
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Milestones in Climate Science 400
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Source: All events are from Spencer Weart's

The Discovery of Global Warming

unless noted otherwise: Hulburt calculates CO2 sourcees identified.

wvavaip.org/history/climate/timeline htm. 4°C warming from doubling  Models describe Earth systems,

* Pierehumbert, Principles of Planetary Climate of CO2 with H20 feedback, feedbacks, carbon cycle and climate

** Nature, 15 March 2001 and refutes Angstrom
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Callendar, 1938

THE ARTIFICIAL PRODUCTION OF CARBON DIOXIDE 223

§51.510.4:550.521.3: 551.524.34
THE ARTIFICIAL PRODUCTION OF CARBON DIOXIDE
AND ITS INFLUENCE ON TEMPERATURE

By G. S, CALLENDAR

(Steam technologist to the British Electrical and Allied Industries
Rescarch Association,)

(Communicated by Dr. G. M. B, DoesoN, F.RS.)
[Manoecript received May 19, 1%07-read Febroary 16, 15:4]

SuMMARY

By fuel combustion man has added about 150,000 million tons
of carbon dioxide to the air during the past half century. The author
estimates from the best available data that approximately three
quarters of this has remained in the atmosphere,

The radiation absorption coefficients of carbon dioxide and water
vapour are used to show the effect of carbon dioxide on ** sky radia-
tion."" From this the increase in mean temperature, due to the
artificial production of carbon dioxide, is estimated to be at the rate
of 0'003°C. per year at the present time.

The temperature observations at 200 meteorological stations are
used to show that world temperatures have actually increased at an
average rate of 0003°C. per year during the past half century.
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Charles David Keeling’s first
observations, 1958-60

* Unequivocal evidence
that CO, concentrations
are rising steadily
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Globally averaged greenhouse gas concentrations
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Epochal increases in greenhouse gases

m Greenhouse gas emissions have
increased since 1750, with a

strong acceleration over the last

e

40 years, leading to an
unprecedented increase in

temperature.
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https://www.esrl.noaa.gov/gmd/ccgg/trends/
https://www.esrl.noaa.gov/gmd/ccgg/trends_ch4/
https://www.esrl.noaa.gov/gmd/ccgg/trends_n2o/

Who is the
responsible?

Ipcc ARS
Radiative forcing of the

different greenhouse gases
Total forcing: 2.3 W/m?
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United States
Australia
Canada
Netherlands
Japan
Germany
China

United Kingdom
Spain

France
Sweden
Brazil

India

Uganda
Rwanda
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Somalia

CO2 emissions per capita
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www.economicshelp.org | Source: World Bank - EN.ATM.CO2E.PC - Accessed 27 Oct 2017.
Metric tonnes per capita
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Italy 5.3
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Where does anthropic CO, come from

Where humanity’s (02 comes from

Q1% 33.4 billion metric tonnes Q@% 3.3 billion metric tonnes
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Where does anthropic CO, come from, and where does it go?

Where humanity’s COZ comes from With this rate of growth in

91% 33.4 billion fatric fonnes 9% 3.3 billion metric tonnes emissions, oceans and vegetation
o - are not able to effectively remove
L - g e ‘ gl CO, from the atmosphere, as in
Fossil Fuels & Cement 2010,/ #8888 Land Use Change past centuries and millennia

@
{ i €

47% 4.1 billion metric tonnes per year

i i

7Y

Atmosphere % Land

Where humanity’s (02 goes
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Climatic models
tools to understand the climate and predict its future evolution

Schematic for Global
Atmospheric Model

Horizontal Grid (Latitude-Longitude)

 DIAGNOSTIC tools: useful
for doing attribution
"exercises" (understand
the cause of a change
that has been considered
as statistically significant)

Vertical Grid (Height or Pressure)
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* PROGNOSTIC tools: to
make future climate
projections) based on
natural climate variability
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https://www.gfdl.noaa.gov/climate-modeling/
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Models show anthropogenic contribution to warming

- | Anthropogenic and Natural Forcings

observations

0.5 |-

Temperature anomaly (°C)

0.0 ! - -
models . ‘ | models ' '
=05 | - 05 K i
I | Pinatubo 1 I Pinatubo 1
" Santa Maria Agung El Chichon “ " Santa Maria Agung El Chichon
-1.0 L L " 1 M A " 1 M A i | A M " LA . M A 1 A 1.0 A " A | " A A 1 A A N | A A A 1 A " 1 "
1900 1920 1940 1960 1980 2000 1900 1920 1940 1960 1980 2000
Year Year

(IPCC, 2007)

Not one, but many models.
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Future projections and emission scenarios

The future climate projections performed with the models are
based on a set of possible "scenarios" that the society can
undertake in terms of future greenhouse gas emissions, population
growth, etc... called Representative Concentration Pathways (RCP)

(a) CO, emissions (b) CH,4 emissions

200 ! ' _ 1000 ! ' — Historical WGl scenarios categorized by 2100
800 T emissions  CO,-eq concentration (ppm), 5 to 95%
. >1000
— 100 = e RCP scenarios —
= = oo LR = o
o~ =t —_—
= = RCP6.0
S S — Repas 530580
= =) | .
& = 400  Rerae 480-530
o : 430-480
1 200 T Full range of the WGIII ARS
- scenario database in 2100
_100 1 1 O 1 1 .
1950 2000, 2050 2100 1950 2000 2050 2100 Source: IPCC Fifth Assessment Report
L L C0O;-eq concentration (ppm)
(c) N>O emissions (d) S$SO; emissions (e) 250 500 750 1000 1500
T T T T T
T T T T
30k i B RCP8.5 [ ]
RCP6.0
. 100 RCP4.5 . Other Anthropogenic
S 20F = RCP2.6 <o N20
= 2, Total
= =
= ok ] 50 WGIII
scenarios
£ 5 to 95% -
— L 1 1 1
0 L L 0 1 L _2 0 2 4 6 8 10
1950 2000, o 20°0 2100 1950 2000 ., 20°0 2100 Radiative forcing in 2100 relative to 1750 (W/m?)

" |n the RCP2.6 scenario, CO, emissions begin to decline around 2025 and will be zeroed
out between 2060 and 2070!
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What do we expect? Future climate projections
1000~ SCENARIOS

1 e gggig Business as Usual (BaU)

(3 9001 Rcres
Q 1 ——RCP85
£ 800 -
e ]
he,
© 700
-oqc-; d
= 6001 Stabilization
S |
S 500-
8 ]

400 -

300

2000 2025 2050 2075 2100
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What do we expect? Future climate projections

Temperature change World Jan-Dec wrt 1880-1900 AR5 CMIP5 subset

7 | I T 74
RCP2.6 =
& [k RCP4.5 l: B
Rgps.o —_—
RCGP8.5
S historical - S
wn
= -
D |
& ,
2P breirerccnscncsnscnnennes 2°C :saullaoviter _ _ o L. 2
Prévisions 2015 : +1,25%
1 | | 1
0 ’:j.' 55- : ________________ 0: == e meoen me e s
Sy | | | =9
1900 1950 2000 2050 2100 2080-2100 mean

Source: global-climat.com/2015/09/20 (adaptation of IPCC-AR5)

= |ncrease in the global average temperature at the end of the century between 1.5 and 5
°C depending on the emission scenarios
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New equilibrium points?

Stability landscape showing the pathway of the Earth System out of the Holocene and thus, out of the glacial-interglacial
limit cycle to its present position in the hotter Anthropocene.

Temperature and CO, from Antarctic ice cores c".':["—t 400 Glacial-interglacial

over the past 800,000 years limit cycle
350 Va N

Holocene

300

CO, concentration, ppmv . .
250 Time \
200
- Anthropocene
il Antarctic temperature, °C 150 /
5]
= /
o : | ' | ' | ' | ¢
800,000 600,000 400,000 200,000 0
Years before present

P

—

= ‘Stabilized Earth’

©

et

wn

Temperature
D |
v Cold Hot
Will Steffen et al. PNAS do0i:10.1073/pnas.1810141115
Trajectories of the Earth System in the Anthropocene

©2018 by National Academy of Sciences
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Precipitations and temperatures in Europe
(2071-2100 vs 1971-2000)

RCP85
(d) ;
[%] 0° 15°E  30°E 45°E  6OE
65°N
45
60°N
35
25 55°N
15
50°N
45°N
-15 40°N
-25
/N | 5
o 3 L e oe 10°W 0* 10°E 20°E 30°E
/ : significant Jacob et al., 2013: Reg. Environ. Change Changes are Significant
< : robust Changes are Robust
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Seasonal heavy precipitation in Europe
(2071-2100 vs 1971-2000)

On average, the western
Mediterranean basin shows
decreasing trends in heavy
rainfall, more pronounced in the
summer season

§ § § § § 3§

7 ; signi
- robust Jacob et al., 2013: Reg. Environ. Change
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Length of drought periods

(2071-2100)

(2021-2050)

[days]

o.
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Jacob et al., 2013: Reg. Environ. Change
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The topics I'd like to talk to you about

» A remind: future climate changes

» Overview of Some Effects

» The Mountains of Climate Sentinels
> The Problem of Air Pollution
» The Water Budget Resources in Agriculture

> Part IV —What to Do?

» Adaptation and mitigation
» Collective level: international cooperation and individual level agreements
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Expected effects of climate change in the Mediterranean

Mediterranean region

Large increase in heat extremes

Decrease in precipitation and river flow

Increasing risk of droughts

Increasing risk of biodiversity loss

Increasing risk of forest fires

Increased competition between different water users
Increasing water demand for agriculture

Decrease in crop yields

Increasing risks for livestock production

Increase in mortality from heat waves

Expansion of habitats for southern disease vectors
Decreasing potential for energy production

Increase in energy demand for cooling

Decrease in summer tourism and potential increase in other seasons
Increase in multiple climatic hazards

Most economic sectors negatively affected

High vulnerability to spillover effects of climate change
from outside Europe
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Expected effects of climate change in the mountains

Mountain regions

Temperature rise larger than European
average

Decrease in glacier extent and volume
Upward shift of plant and animal species
High risk of species extinctions
Increasing risk of forest pests

Increasing risk from rock falls and
landslides

Changes in hydropower potential
Decrease in ski tourism
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Increase of climate extremes

* VERY debated topic

* Extreme events are rare

* The statistical set is LIMITED

* Interannual variability, especially for events
involving precipitation, is high

* As far as temperatures (heat waves, cold
waves) trends are more obvious and
significant

* As far as precipitation (floods, droughts, rains
and very intense phenomena), it is difficult to
see statistically significant trends

* An exception is given by snowfalls, almost
everywhere decreasing
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Big events on large basins Localized flash floods (sometimes
(well predictable) Iess predlctable)
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°C

Torino - Temperature medie estive (°C) dal 1753 al 2018
(elaborazione dati: SMI - www.nimbus.it)
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Torino: 9 on 10 hottest summers are subsequent to
2002
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2018 summer: exceptionally hot on Scandinavia and Black Sea
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Biodiversity is decreasing

The sixth mass extinction has already arrived?

The five great mass extinctions

We lose between

11,000 and 58,000 1)
species every year ;;
mainly concentrated 4)

i i : 5)
in tropical regions.

6)

Many species are disappearing at a dizzying rate.

Ordovician-Silurian (450 Ma)
Devonian sup. (377 Ma)
Permian-Triassic (-50%)
Triassic-Jurassic (203 Ma) (-76%)
Cretaceous-Paleocene (66 Ma) (-76%)

Anthropocene?

Some scientists believe that we can talk about a sixth mass extinction and
that this extinction, due to its rapid impact and mortality, has nothing to

envy to the other previous five mass extinctions.
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Sea level rise

January 1993 - January 2016

SATELLITE DATA: 1993-PRESENT RATE OF CHANGE
Data source: Satellite sea level observations. /I\ 3 2
Credit: NASA Goddard Space Flight Center .
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margin: +0.4
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Sea Level Trends (mm/y)

- Warm water thermal expansion
- Freshwater supply from continental ice melting
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Land ice melting

GRACE Observations of Greenland Ice Mass Changes
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Average Mass Loss:
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Sea ice melting

Average Monthly Arctic Sea Ice Extent
October 1979 - 2019

Arctic sea ice Ice extent decreases
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The mountains "sentinels of the changing climate"

Mountains are
IMPORTANT
as VULNERABLE

They are natural indicators of the
health of the planet

Cold regions are the most sensitive

" _ 1. glacier’s retreat
Amplified response to the increase of

2. permafrost degradation
temperature 3. decrease in the duration, extent and
: _ thickness of snow on the ground
In the mountains the temperature increased 4. biodiversity in decline

at a rate about twice with respect to the 5

lobal changes in ecosystems (shifts and
global average

displacements of flora and fauna)
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>

1897 2005 2015
(ph. Druetti) (ph. L. Mercalli) (ph. S. Jobard)

Glacier Pré de Bar (Mont Blanc): frontal retreat of more
than 800 m from 1897 to 2015

Alpine glaciers have shrunk by more than 50% in a century

Mountain Weather and Climate in a Warmer World - Prof. C. Cassardo
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Climate thermometer mountains

“ | - Since about 1850, the Alpine
N 4 | glaciers have already lost
50% of their surface area and
2-3% of their volume.

The snow fusion is
anticipated, with the risk that
it is already disappeared
when there is an increased
need of water (during the
summer season, hot and dry)

Valle Orco: Carro glacier (photo: C. Cassardo)
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ALPINE Biodiversity declining

The problem of habitat reduction

The presence and extent of vegetation is mainly determined by the climate.

Climate change is helping to raise the range, but reducing their extent (the area is reduced)
Also, suitable substrates are missing and the soil is crumbly.
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On the other hand... there are invasive species

-

DOVE 5 TROW
s amtrdd o <y

COSA POON FAR

WIOMPA BMERGIACS TTA

Ambrosia artemisifolia iandolosa

01/10/2020 - IPROMO Mountain Weather and Climate in a Warmer World - Prof. C. Cassardo



Impacts on future agricultural productivity: Africa and Europe

Cereal productivity in Sub-Saharan Africa under a scenario of the IPCC
that shows CO, atmospheric concentrations a level at 520-640 ppm by 2050

Projected changes in

water-limited crop yield
(%)

-25to - 15

-15to-5
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> 35

No data
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Key affected areas
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01/10/2020 - IPROMO Mountain Weather and Climate in a Warmer World - Prof. C. Cassardo

Projected impact of climate
change on cereal productivity,
2080 (% change on 2000},
IPCC scenario A 2

B - 50 or largar
B -25t0-50

P BEMALEANS
FevEN 205

18



Impacts on future agricultural productivity: soil moisture

Po valley — simulation based on a run with RegCM3 (Hirlam) run

Soil Moisture, mantova Soil Moisture, cremona
Fonte: Cassardo et al. (2018) — HESS
7 —— Currunt Climate 7 —— Currunt Climate
= I Future Climate (AZ) o Future Climate (AZ)
o o
[ 2
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decade decade

 Slightly wetter soils in cold and much driest seasons in warmer ones (greater variability)
* WE WOULD NEED TO RETHINK AGRICULTURAL PRACTICES?
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Changes already in place on crops
the case of the vineyards in Piedmont

Sugar content Flowering
& ﬁQO ””””””””””””” Ooooe:%f@?o.oo" g | " o 00 ’ ° .
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Vineyards in Piedmont i
* Vine flowering and grape ripening 2-3 L T | Y
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weeks in advance in the last thirty years 28] 7 Ve T s e
e Sugar berry content strongly rising (7 °Bx g - ’
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Source: Andreoli et al. (2019), Agronomy
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- It is produced NOW but NOT IN THE FUTURE > arolo W
A It is produced NOW and IN THE FUTURE

» Could climate change move wine-
producing areas very far from
traditional wine areas?

» In Piedmont, no more wine?
Substituted by olive trees?

L

o e b

ie iIIb prduced In

itis NOT produced NOW but IT WILL BE PRODUCED ~ OWISS? Or In England? And the

01/10/2020 - IPROMO

Fonte: Hannah et al., 2013, PNAS

terroir?
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The problem of the atmospheric
pollution and its intriguing relations
with climate change




What data tell us ', 1 b

EVOLUZIONE DEGLI INQUINANTI CRITICI NELLA CITTA DI TORINO
(valori normalizzati ai rispettivi valori limite)

Fonte: Rapporto 2018 sulla
qualita dell’aria - Citta
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FIGURA 1: evoluzione degli inquinanti nella citta di Torino.
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When pollution is higher?

NUMERO DI GIORNI FAVOREVOLI ALLLACCUMULO DI PM10 .
AGGLOMERATO TORINESE 2004-2018 NUMERO DI GIORNI FAVOREVOLI ALLACCUMULO DI PM10
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CONFRONTO ANNC 2018 CON ANNI 2005-2017
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What is the cause?
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Anticyclones and pollution

ik =
17 etk 2012 é
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» Increase of average pressure on the
Western Mediterranean

» Increase in frequency and intensity of
anticyclonic ridges

Géop. Z500 & pression au sol
(+ 6h)

Fonte: retemeteoamatori.it

Temperature Inversion e———

Warmer air

Inversion layer

Increasing altitude
T

Decreasing temperature

Fonte: https://slideplayer.com/slide/766567/ Fonte: Repubblica Torino 5/12/2018

Traps pollutants near surface. Mountains prevent wind in
area and shadow sun to keep lower air cool.
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The link climate - pollution

500mb Geopotential Height (m) Composite Mean

Tropopause —  X& NOAA/ESRL Physical Sciences Division
in arctic zone
Tropopause
Polar cell_ in temperate

=y

Hadley cell

Intertropical
convergence
zone

Polar cell : 200 19w 10w 5w 0 56 10E 18E 20E 25E  30E  35E 40E 45
Dec to Feb: 1990 to 2019 minus 19681 to 1990

Inverni 1990-2019 meno 1961-1990

» Mediterranean basin suffers more than other areas from the effects of climate change

» Itis geographically located in a transition zone between two climatic zones, temperate and subtropical, with very
different climatic characteristics

» Climate change is shifting this border northwards, thus increasing the frequency and intensity of the drought
conditions typical of the subtropical area
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COP21 and Paris Agreement

CO, in atmosphere fixed at
no more than 450 ppm in
2100

[ OBIJECTIVE 2°C }

Reducing greenhouse gas -
emissions “to keep the increase

in the global average
temperature below 2 °C above

[ PRESCRIPTION }

pre-industrial levels, trying to - Reduce global anthropogenic
limit this increase to 1.5 °C, emissions by 40%-70% compared to
acknowledging that this would 2010 by 2050
significantly reduce the risks and - Zero emissions in 2100
impacts of climate change”. - Do not exceed 2900 Gt of CO,

emissions accumulated since the
beginning of the industrial era
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Paris agreement: ambitious proposal to reduce CO, emissions, but
insufficient: if applied, T will rise about +3 °C (at least) in 2100 !
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What if we do not do nothing?

Figure 9. Temperature climate projections. RCP8.5: seasonal differences (°C). between the average value over 2071-2100 and 1971-2000 for (a)

(a)

(b)

(d)

DIJFE. (b) MAM. (c) JJA and (d) SON (S. significant: NS, not significant).

Source:

Bucchignani et al. (2015) High-
resolution climate simulations with
COSMO-CLM over ltaly, Int. J.
Climatol.

Italian North-West (Torino) in summer like Karachi now: +8 ° C
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Risk of overcoming tipping points
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Addressing causes to reduce and/or eliminate future effects

MITIGATION

01/10/2020 - IPROMO

* Reducing emissions of greenhouse gases and atmospheric aerosols

* |Increase energy efficiency
* |Increase no- and low-carbon energy use

* |ncrease carbon sinks

* Change our lifestyles = virtuous management of our energy

consumption, choices for mobility, recycling and waste

management, eating habitudes.
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Living with the already underway and expected effects

* Use efficiently the scarce water resources
* Adjust building regulations to cope with future weather conditions and
extreme weather
* Build flood defences and raise artificial levees
* Develop drought-resistant crops, select species and forest practices less

sensitive to violent rainfall and fires

ADAPTATION

* Draw up territorial plans and corridors to facilitate the migration of

species
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The uniqueness of COP21 and the Paris Agreement

The Paris Agreement is the first UN

Accord
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But... you have to act
SOON

* There's little time
e Otherwise... rien ne va plus!

Actually there are 414 ppm of CO,
* Increment rate: 2.9 ppm/year
e (450-414)/2.9 ~ 12 years

e After... we need to decrease the
CO, concentration... (how?)
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DON’'T DELAY CLIMATE ACTION

Annual Global Emissions
Gigatonne CO2-Equivalent

This info-graphic shows how three different reduction

pathways interact with the Global 2°C Carbon Budget.

(Includes all Greenhouse Gases)

We need to STOP building the 5°C world.

60 We must ONLY build a 2°C world.

Pathways to Stay Below 2°C Warming

50 \ Starting Now - Difficult
Yearly Reduction: -2 Gt CO,-eq for 27 years

Wh
d:f;;," i 5 Year Delay - Very Difficult
40 acting: ¢ Yearly Reduction: -4 Gt CO,-eq for 15 years
Time is

Lost 4 + Grey Area

30 | Costs& Amount of Global 2°C
Difficulty | Carbon Budget we've
Increase burnt since 2010.

\ 10 Year Delay - Impossible
Yearly Reduction: -16 Gt CO,-eq for 4 years

Problems

Grow Global Carbon Budget

20 I fimeto Represented by the
Act green area under the
Shrinks green arrow.

Each 5 Year Delay:
Results in earlier deadlines,
making getting to Zero GHGs
more difficult and unlikely.

|
Chance of .
10 | Success Business as Usual ——»

Lessens We will burn thl’OUgh
Global 2°C Carbon
27)

— | Budgetin 12 years (2

Years 0
from
now —» -5 o 5 10 15 20 25 30 35

Year 2010 2015 2020 2025 2030 2035 2040 2045 2050
What’s the big deal?

If we don’t address climate change, the average global temperature might rise 4°C to 5°C by 2100.
In Canada, scientists say we’ve been experiencing temperature increases 1.5 - 2 times the global average.
So for the year 2100, add 8°C or 10°C to your local temperatures.

Will your town be habitable in 2100? Where will Canadians be able to live? Where will you live?
Where will we put all those climate refugees from the USA?

Global 2°C Carbon Budget:

The amount of CO; (and other GHGs) that can be added to the atmosphere and still remain below 2°C average warming.

Global 2°C Carbon Budget as of 2011: 1,000 Gt CO.-equivalent’
GHGs emitted in 2010: 49 +/- 4.5 Gt CO,-equivalent’
GHG emissions increase: 2000 - 2010: 2.2%/year’

IPCC Climate Change 2014 Synthesis Report Summary for Policymakers, pages 5 & 10

Info-graphic by: Craig Henschel at EnergyandClimatePlan.org 2015-12-07 This is terrifying. | hope I’'ve made errors. If you find some, let me know. Thanks.

Mountain Weather and Climate in a Warmer World - Prof. C. Cassardo

36



01/10/2020 - IPROMO

To get results you need high-impact emission reductions
Small actions are no longer enough!

ices to reduce your contribution to climate change

.- Sesasesasananks  shaana o

ORGSO MBSO s S SR R RS

Average values for developed 1 ' p \ L\“”/A\

tries, based on current 7
countries, bas on rren ’ i 7]‘\\‘

emissions.
=

Hang dry Recycle Wash Replace Eataplant  Switch Buy green  Avoid one Live Have one
clothes clothesin  typical car based electriccar  energy transatlantic  car free fewer child
cold water  with hybrid diet to car free flight

Moderate Impact High Impact

0.8-0.2tCOLe >0.8tCOe

17, Envitonmental Research Letters
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Communicate the severity of the climate emergency

* We need to raise the awareness in the public
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