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Outline

1. Aguecimento Global e Variabilidade climatica;

2. O mundo em que vivemos (do clima médio aos
extremos climaticos);

3. Modelos Climaticos: GCMs e RCMs (ESMs e RESMs)

4. O que projectamos para o futuro: global e Portugal
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Temperatura e CO,
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Reconstrucao através de
bolhas de ar aprisonadas em nucleos de gelo na Antartica



Temperatura e CO,
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ftp://ftp.ncdc.noaa.gov/pub/data/paleo/icecore/antarctica/vostok/readme_petit1999.txt
http://www.ncdc.noaa.gov/paleo/icecore.html

408 ppm (1 de Outubro de 2019)
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Ultimos 1700 anos (HN)

1700 Years of Global Temperature Change from Proxy Data
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Source: Climate Change Impacts in the United States: The Third National Climate Assessment



https://www.globalchange.gov/browse/reports/climate-change-impacts-united-states-third-national-climate-assessment-0

O mundo em que vivemos




IPCC 5th Assessment Report for Climate Change
2013: The Physical Basis

Observed Changes in the Climate System

Warming of the climate system 1s unequivocal, and since the
1950s, many of the observed changes are unprecedented
over decades to millennia.

The atmosphere and ocean have warmed, the amounts of
snow and ice have diminished, sea level has risen, and the
concentrations of greenhouse gases have increased.



Observed globally averaged combined land and ocean

(@) surface temperature anomaly1850-2012
————————— 4 Each of the last three decades has

been successively warmer at the
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IPCC - 2007
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o o o IPCC - 2013
Precipitation

Observed change in annual precipitation over land
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Extremes

 More land regions where the number of heavy precipitation events has
increased than where it has decreased.

 The frequency or intensity of heavy precipitation events has likely increased
in North America and Europe.



Degelo no Artico
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Sea Level Anomaly (mm)

Warming + Melting = Sea Level Rise

Global Mean Sea Level Change
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Eventos extremos

NatCatSERVICE

Weather related loss events worldwide 1980 — 2014
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New displacements associated with conflict and disasters in 2015

B Conflict and violence (Total: 8.6 million)
Disasters (Total: 19.2 million)
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Como estudamos o clima
presente e futuro?



Schematic for Global
Atmospheric Model
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Development of Climate Models
Mid 1970s Mic 1980s Eary 1930s Early 2000s Today
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How Well Have

GCMs performed?

Attribution

Anthropogenic

and natural forcings

Figure TS.23. (a) Global mean suwrface
temperature anomalies relative to the period
19071 to 1950, as observed (black line) and
as obtained from simulations with both
anthropogenic and natural forcings. The thick
red curve shows the multi-model ensemble
mean and the thin lighter red curves show
the individual simulations. Vertical grey lines
indicate the timing of major volcanic events.
(b) As in (a), except that the simulated global
mean temperature anomalies are for natural
forcings only. The thick blues curve shows
the multi-model ensemble mean and the thin
lighter blue curves show individual simulations.
Each simulation was sampled so that coverage
comresponds to that of the observations.
{Figure 9.5}

Source: IPCC 2007a (WG | TSp.62)




O que projectamos para o futuro
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Future (a)
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IPCC - 2013

b) max. 5 day precip RCP8.5: 2081-2100
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Global mean sea level rise
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Regional




global para regional (e local)

delacao climatica
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Temperatura
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Temperatura
Extremos
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Precipitacao



Precipitacao
Anual
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Precipitagéo Inverno Primavera
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Precipitacao
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Precipitacao Extrema
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Cenarios de Inundacao Costeira

Cenarios de Inundagao Extrema

para 2100

Rocha C., Antunes C. Catita C.
(2018)
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Cenarios de Vulnerabilidade Costeira

Cenario:
Ano 2100

enda:

Ano2100, PR100Anos, M+SM+sNMM
Indice de Vuinerabitidade Fisica Costeira
I 1 - Muito Baixo

3y [ 2- Baixo
ll [ 13- Moderado

[ 4 - Alto

- Extremo

sy

Distritos _ 2 - Baixo 3 - Moderado 4 - Alto _@
FARO 0.11 6.60 22.03 75.98 106.14 210.86
BEJA 0.01 0.42 2.17 4.48 0.21 7.29
SETUBAL 0.36 11.02 27.66 111.02 24.08 174.13
LISBOA 0.04 1.81 16.02 174.92 56.79 249.58
SANTAREM 0.00 1.84 39.47 83.18 28.44 152.93
LEIRIA 0.38 4.92 13.86 14.07 0.82 34.05
COIMBRA 0.05 1.82 7.65 34.46 10.02 53.99
AVEIRO 0.01 2.70 31.72 74.10 110.10 218.63
PORTO 0.07 1.13 2.46 1.61 0.39 5.65
BRAGA 0.00 0.17 2.87 2.99 1.57 7.61
VIANA DO CASTELO 0.18 3.29 9.96 12.43 5.22 31.08
Total Geral 1.2 35.7 175.8 589.2 343.7 1145.7

1146 km?
-
ﬁ!\ 62 453
CENSOS 2011
80 034

R

Rocha C., Antunes C. Catita C.
(2018)



HOW CLIMATE CHANGE AFFECTS YOUR HEALTH

RISING TEMPERATURES

i
i
< . 150,000
ATSLT%E;” AMERICANS
saw ild DIE
summer of 2010 te re heat caused.
More Frequent
Heatwaves
|
r-----q'
7415DEATHS | CHILDREN,
e O I THE ELDERLY,
- 1 il and THE POOR
| 1 ' are more vulnerable to
] heofmlofed illness *
|
i

8
4
|
i
i
i

L v

§ 6448

-

Aggravated Aggravated

Cardiovascular ;
Dehydration Heat Stroke Respiratory
lllnesses llinesses




HOW CLIMATE CHANGE AFFECTS YOUR HEALTH

EXTREME WEATHER
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HOW CLIMATE CHANGE AFFECTS YOUR HEALTH

VECTOR-BORNE DISEASES
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HOW CLIMATE CHANGE AFFECTS YOUR HEALTH

AIR QUALITY
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Impact of Climate Change on Human Health
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Muito Obrigado



