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* What is science?
 the pursuit and application of knowledge
* understanding the natural world
* following a systematic methodology
* based on evidence
* Not on belief or guess...
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Scientific method

Scientific method

3 design experiment
to test hypothesis

Y

conduct experiment

formulate hypothesis |-

collect information,
? make observations,
ask questions

Observation
Question
Hypothesis
Experiment
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Repeat
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— experiments based on
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Scientific method
WHAT IFI'I'I!lIl YIIII

* Progressive process ;

»
* Based on evidence g

* Better experience design or new
technologies — different conclusions

* Better explanation to understand

*a .

that science is wrong. It's
evidence that science is working.
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eather vs Climate

WHAT YOU EXPECT

HOW THE ATMOSPHERE BEHAVES
OVER A LONG PERIOD OF TIME

RERIOD OF TIME AND SPACE

CAN CHANGE WITHIN
MINUTES OR HOURS

Saturday

50 Year Normal Average Temperature (F)
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Weather vs Climate

Pressure Polar

Humidity CLIMATE i’c Mediterranean

wind, and the temperature

o It is the combination of meteorological It is the combination of atmospheric .
W I n d circumstances, like pressure, humidity, conditions that c D e S e rt | C

Temperature Tropical
It analyzes the natural events that To understand the climate of a _.H__I..__
occur, paying special attention to particular place, we need to
the
Va r I a b I e ’ The weather The climate Sta b I e
. . Some days it rains, others throughout the centuries. .
Specrflc place itis sunny while other days it snows. Average perlods
H It reflects the characteristics of the It reflects the state of the
atmosphere in a specific place on atmosphere in different places ?
Earth on earth
ﬁ is the science that is the science that )
R studies it. studies it. z'C

1vSKI

The factors that make up the climate are latitude and altitude, distance to the sea,
the orientation of the mountainous relief, ocean currents, and wind direction.

The elements that comprise the weather are atmospheric temperature, precipitation,
Secretaria Regional . . wind, humidity, pressure, cloud cover, and water evaporation.
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Global warming is real!

Monthly global mean temperature 1851 to 2020 (compared to 1850-1900 averages)
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Global warming is real!

GLOBAL TEMPERATURE

Departure from 1881-1910 average
+1.2°C 216°F

+1.0°
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Source: NASA GISS & NOAA NCEI global temperature anomalies averaged
and adjusted to early industrial baseline (1881-1910). Data as of 1/12/2023. CLIMATE C.D CENTRAL
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Global warming is real!

‘I 0 HOTTEST GLOBAL YEARS
ONRECORD

+1.4°C 252F

£0.27

2022 2015

Source: NASA GISS & NOAA NCEI global temperature anomalies averaged
and adjusted to early industrial baseline (1881-1910). Data as of 1/12/2023. CLIMATE C.D CENTRAL
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The Greenhouse Effect

Some solar radiation

~is reflected by the Some of the infrared radiation
‘@ Earth and the passes through the atmosphere.
‘ 4 atmosphere. Some is absorbed and re-emitted
a

in all directions by greenhouse
gas molecules. The effect of this
is to warm the Earth’s surface
and the lower atmosphere.

Infrared radiation
is emitted by the
= ;- - - ~'\,.! peres _~_L-:
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The greenhouse
effect 1 Human

enhanced
‘VA
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Less heat is More heat is
trapped re-emitted
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More heat escapes
into space

Less heat escapes
into space

Higher greenhouse
gas concentration
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Greenhouse gases

Forcing greenhouse gases - Global emissions

Mitrous oxide (M20)

Fluorinated gases
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The CO, effect on the temperature

A familiar pattern
Annual global fossil emissions, billion metric tons of CO,

35

30 oil
shocks
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Source: Global Carbon Project gHSI
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Th CO efect on he emerture
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The CO, effect on the temperature

* Temperature

* Atmospheric
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The CO, effect on the temperature

Ilce~core data before 1958. Mauna Loa data after 1958.
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The CO, effect on the temperature

Global Greenhouse Gas Emissions
by Economic Sector

A familiar pattern
Annual global fossil emissions, billion metric tons of CO,

35 N Other
\, Energy
\.. 0
30 oil \ 10%
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y 0,
End of COVID-19 Industry —
20 World War Il pandemic 21%
Great 2008
15 Depression financial
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10 S h {
pandemic 14% 24%
5
0
1900 1920 1940 1960 1980 2000 2020
Source: Global Carbon Project gHSI
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bl Change in global zurface temperature (annual average) as observed and
simulated using human & natural and only natural factors (both 1830-2020)
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* Can global warming be result of
natural causes?

* Solar activity
* Volcanic activity
* Biological processes

* Modeling (physics, math,
computacional science)
e Simulations
* Match observation
* Evidence
* Explains what is around us
Humans are causing it!
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Global warming vs Climate Change

GLOBAL WARMING CLIMATE CHANGE

A gradual increase in the A change in global or regioanal

overall temperature of the climate patterns, in particular.
earth's atmosphere generally 2 ~hange apparent from e
attributed to the greenhouse

mid to late 20th century
effect caused by increased Jonwards and attributed largely
levels of carbon dioxide,

to the increased levels of
CFCs, and other pollutants atmospheric carbon dioxide
produced by the use of fossil
fuels

ESEEEEREN
Occurs due to the human ( Emerges due to global
expansion of greenhouse warming

effect

Increase of the earth's Includes the increasing

wind and precipitation,
lengthening of seasons,
increased strength and

frequency of extreme weathe

A worldwide phenomenon Either global or regional
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IPCC - 2013

AR5

Observed change in annual precipitation over land
1901- 2010 1951- 2010

-9 =25 0

(mm yr-' per decade)
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Temperatures Snow melts
are rising sooner

Average annual temperatures Winter snowpack melts
in the Western US have up to 4 weeks earlier than
increased 1.9°F since 1970. in prevous decades.

Climate change is
fueling wildfires.
Here’s how.

/
/

Fires are

getting worse

Wildfires are larger and
costlier than ever before,
and their emissions are
worsening global warming.

Forests are
drier, longer

Ecosystems are primed for
wildfires to ignite and spread.

~. Area burned by
2018 Californa
Camp Fire

™ Chicago, IL
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2019 Australian rainfall decile map l

Australian Rainfall Deciles

1 January to 31 December 2019
Distribution Based on Gridded Data
Australian Bureau of Meteorology
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Australia fires dwarf other major wildfires Australia fires compared to other major fire events
The wildfires burning in Australia, covering roughly 12 million acres, are as large as
the state of Maryland and bigger than several other states including Vermont, New FIRE NAME TEAR: | NUMBER OFACRES BUBNED
Hampshire, Massachusettes and New Jersey. Australia bushfires* 2019-20 255V N
Millions of acres burned Brazilian Amazon fires over 12 months 2019 175M [
S alvan. Siberia fires in July 2019 6.4M
Alaska fires over the summer 2019 2.5M
Worst California wildfire season 2018 19M |
Peshtigo fire: Worst fire in US history 1871 1.2M |
6.7 12 Australia's Black Saturday bushfires 2009 1M
2 22 . Latest California wildfire season 2019 260K |
2_01 8 . 2019 _201_9 201 9_ California Camp Fire 2018 153K
California  Amazon Siberian Australian
wildfires wildfires wildfires wildfires sAs el ianusry s 20E0
AP Sources: Reuters; IPNE; NASA; Cal Fire; Weather.gov; National Museum Australia N
25
2 Wildfires with
Climate Change
°
€15
2
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&
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s 10
2
S
s
S "
Wildfires without
Climate Change
0
de Ambiente, Recursos Naturais 1985 1990 1995 2000 2005 2010 2015
@l Erasmus+

e Alteragoes Climaticas o
Diregdo Regiunal do Ambiente Enriching lives, opening minds. Source: AbOfZOg|OU/WIIIIO ms 2016, PNAS 113

e Alteragoes Climaticas

Regido Auténoma

da Madeira
Governo Regional

@ ‘ Secretaria Regional



The Oceans Are Getting Warmer

Annual divergence of global ocean temperature
from 20th century average (1880-2020)

+1.0°C , ,
+0.8°C - o - o m

+0.6°C
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v Y

-0.2°C

-0.4°C

-0.6°C
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Ocean surface temperatures
Source: NOAA National Centers for Environmental Information (NCEI)

@O statista %a
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Change in Sea Surface Temperature, 1901-2020

Change in sea surface temperature (°F):

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 Insufficient
data

+ = statistically significant trend

Data sources:

« IPCC (Intergovernmental Panel on Climate Change). 2013. Climate change 2013: The physical science basis. Working Group |
contribution to the IPCC Fifth Assessment Report. Cambridge, United Kingdom: Cambridge University Press.
www.ipcc.ch/report/ars/wgl.

« NOAA (National Oceanic and Atmospheric Administration). 2021. NOAA Merged Land Ocean Global Surface Temperature
Analysis (NOAAGlobalTemp). Accessed March 2021,
www.ncdc.noaa.gov/data-access/marineocean-data/noaa-global-surface-temperature-noaaglobaltemp.

For more information, visit U.S. EPA's “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.
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Since 1979 the Summer ice volume in the Arctic has
suementimitcs Bessust  diminished by over 80% and the melting is speeding up...
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ULTIMAS GUERRA NA UCRANIA OPINIAO ECONOMIA PODCASTS TRIBUNA BLITZ JOGO!

G . S()(.le-ll).\l)l-I .
Cheias: nunca tinha havido tanta

chuva em apenas uma hora em
[.isboa

—— Adjuste
— Satellite

2

0.6 mm/yr
(1900-1930

N
-

Sea Level Anomaly (mm)

Recorde [oi batido na estacdo da Tapada da Ajuda
| entre as 22h40 e as 23h40, segundo o IPMA.
1900 1920 Maximo anterior tinha sido registado nas cheias de
novembro de 1983 que aletaram varios concelhos da
regiao de Lisboa
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NatCatSERVICE —

Weather related loss events worldwide 1980 — 2014 Munich RE ==
Number of events o Meterological:

Number * Tropical storms

1000 e Extratropical storms
* Convective storms
* Local storms

800 -1—8 3 B

600 | T * Hydrological:
| * Floods
* Mass movement

R 11t ‘ 111 i | I B ° Climatological
* Extreme temperatures
* Drought

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

[ Meteorological events B Hydrological events [l Climatological events ° H
(Tropical storm, extratropical (Flood, mass (Extreme temperature, Fo re St F I re S
storm, convective storm, movemeant) drought, forest fire)
local storm)

2 2015 Minchener Riickvarsichanngs-Gesallschaf, Geo Risks Research, NatCaISERVICE - As at January 2015
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Total 33.4 M

Disasters 24.9M
Conflicts 8.5 M

New displacements in 2019: breakdown for conflict and disasters

8.5m

922,500

33.4m

947,000 Earthquakes

Total new Total new
displacements H 24,500
16,600 et displacements i .
Geophysical
o wolence) in 2019 Volcanic
Violence n eruptions
(political)
5.2m 2 m
39:00 Armed 4' 9
conflict
Total new
Other
displacements
592:‘900 (disasters)
Violence
(criminal) Violence

(communaly 23.9m
Weather related 1 0 m

24,500
.
Extreme
temperatures 65.800
L]
Landslides

New displacements by conflict and disasters in 2019
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66,000 | . 34,000 |
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-
Paraguay Dem. Rep. Congo Uganda
54,000 233,000 | 1,672 1
o .
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34,000 | 50,0 C
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Climate models

Schematic for Global
Atmospheric Model

Horizontal Grid (Latitude-Longitude)

Vertical Grid (Height or Pressure)

L LT
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n
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Climate models
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Development of Climate Models

Mid 1970s Mic 1980s
Atmosphere Atmosohzare

Lanc Surface

Ccean & Sea lce
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Early 1990s Lale 1990s Early 2000s
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History 'RCPs
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Global average surface temperature change
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10-year event

Frequency and increase in intencity of exireme temperature
event that ocourred once in 10 years on average
in a climate without hhuman influence
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Hot temperature extremes over land

50-year event

Frequency and increase in intensity of extreme temperature
event that occurred once in 50 years on average
in a cEmate without human nfluence
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Mitigation and Adaptation
ADAPTATION VS. MITIGATION

Reduce effect
Compensate
Adapt

Local effect
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ADAPTATION

A variety of actions that
are meant to reduce or
compensate for or adapt to the
sqyerse impacts that arise from

Rl Frasmus+
Enriching lives, opening minds.

MITIGATION

behawer taken to reduce er
gliminate greenhouse gas (GHG

GHGs from the atmosphere to
prevent significant adverse
climate effects

e Halt GHG
emission

* Prevent

* Global effect




Mitigation and Adaptation

Mitigation Adaptation

< oA

Active
transportation

Emergency

management ;

o
==
y &
)
Low-carbon Climate resilient

transportation buildings
Waste reduction 6‘@

Preparing for
ea level rise .
Waste management

Renewable Wildfire
energy resilience

A

Energy efficient
buﬁdings

Secretaria Regional
de Ambiente, Recursos Naturais

Regifo Auténoma e Alteragoes Climaticas Rl Frasmus+
i Direcdo Regional do Ambiente Enriching lives, opening minds.
e Alteragoes Climaticas

Reduce effect
Compensate
Adapt

Local effect



Examples of local adaptation measures

Estratégia
CLIMA-Madeira

Estratégia desAdaptacdo as
Altéracoes Climaticas da
Regido Autdnoma da Madeira

LIFE 19 CCAIPTIO0N
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Biodiversity protection
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United Nations World
Educational, Scientific and Heritage
Cultural Organization Convention
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Mitigation and Adaptation

Adaptation

A oA

Active
transportation

® Halt G HG Emergency

e m i S S i O n management ;
g

Low-carbon Climate resilient
transportatior buildings

Waste reductior 6‘@

* Global effect el
N

* Prevent

sea levelrise

Waste management

Renewable Wildfire

energy resilience

N

Energy efficient Flood protection
buildings
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PARIS CLIMATE Climate Action- Mltlgathn

AGREEMENT

SIGNING CEREMONY
—— 22 APRIL2016 —

* Paris agreeement - 2015
e Action plan to limit global warming

* Objective — keep mean temperature rise well below 2 °C and envide efforts

to limit the rise to just 1,5 °C

 Ambition — Action plans each 5 years, with increasing ambition goals

* Transparency — public reports

Rl Frasmus+
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European Union commitments

EU CLIMATE
STRATEGIES AND
OBJECTIVES

TARGET FOR REDUCING
GREENHOUSE GAS

compared with 1990 level

EU climate and
energy package
until

COMMISSION
OBJECTIVE

a climate-neutral

TARGET FOR
RENEWABLE ENERGY

EU climate and
energy targets
% renewable energy i

TARGET

FOR ENERGY
EFFICIENCY

% improvement

EU climate
strategy until

Sec:
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European Union commitments

GOOD NEWS ON CLIMATE ACTION

The EU will be able to reach two of its main climate targets by 2020:

® e

CO2
J /AN
Fewer greenhouse More energy
gas emissions* from renewables

The target: -20 % The target: 20 %
Achieved by 2019: -24 % Achieved by 2019: 19,7 %

*compared to 1990 Source: European Environment Agency

Diregao mbiente Enriching lives, opening minds.
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European Union commitment

New EU targets
The European Union proposes an ambitious reduction of
emissions.

(millions of kilotons of CO, equivalents)

* 2020 target met

* Projected
pathway seems
unlikely to
achieve

- Historical emissions

« « « « « Projections with existing measures L We n EEd m o re

-===Linear path to Green Deal targets

Green Deal targets (relative to 1990 level) . m ea S u res a n d
1990 2000 2010 2020 2030 2040 2050 . .
quick action!!

Sources: United Nations Framework Convention on Climate Change; and European Environment Agency.

INTERNATIONAL MONETARY FUND
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uropean Union commitment

REACHING OUR
2030 CLIMATE "y -

Fund /

TAR G ETS - A Emissions trading \ /' Carbon Border

& for road transport & &«  Adjustment

/ \
and buildings / €U Emissions \ Mechanism

/ Trading System - \

» for power, industry, $&
f
Land Use, \ maritime & /

\ aviation /
Land Use \ IO

/ Energy
Change, and /}—-d\ Taxation
Directive
EU Forest A ) Energy
Strate y : \ Efficiency
% y \ Directive
Effort Sharing ) ( Henevenie
' Energy
Regulation / \
/ Directive
/ Altemnative
J
Fuels
Infrastructure  /
\ Regulation
emissions / FuelEU
standards ‘ & Maritime
for cars and / \ Initiative
\
vans ReFueltl  \
k2 / Aviation » &
\ Initiative
#EUGreenDeal European
& Commission
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What about you?

Individual actions

Use the car less Be a responsible consumer

Walking, cycling and other forms of active travel are Buy fair trade where possible, check whether products

&

better for your health, reduce carbon emissions and can be recycled before purchase, support local

improve air quality. businesses.

Eat less meat

# Try going vegan or vegetarian for one or two days a
week, make conscious choices about the meat you do

Use less energy

Switch off lights, switch to LED, use less water.

buy.

Fly less
Produce less waste y

. . As travel starts up again post-covid, think about staying
Reduce consumption, re-use and repair what you can, , .
' closer to home and travelling by train whenever
recycle what you can't.

possible.
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if not now, then when?

if not me, then who?
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