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Evolucao da temperatura média global desde ha 400000 anos
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Reconstituicdo da evolucao da
temperatura media global da
baixa atmosfera, representada
por meio da anomalia
relativamente a média do
periodo de 1961 a 1990, e da
concentracao atmosférica do
CO2 nos ultimos 400 000 anos
(Petit, 1999). Figura adaptada
de EEA, 2004. Repare-se na
correlacdo que se observa
entre os dois registos. O
aumento da concentragao do
CO2 a partir da revolucéo
industrial e até ao presente esta
indicado por um vector
aproximadamente vertical
devido a escala de tempo
utilizada na figura

Fonte, Petit et al., 1999



Concentracao do dioxido de carbono aumentou de 42%
desde o século XVIlI
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A concentrag¢ao atmosférica atual (2017) de CO2 é a mais

elevada desde-ha mais de 2 milhoes de anos
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Reconstituicao por meio de estudos de paleoclimatologia

Reconstructions of atmospheric CO, over the past 55 million years are generated from proxy data that include boron
isotopes (blue circles), alkenones (black triangles) and leaf stomata (green diamonds). Direct measurements from the past
800 000 years are acquired from Antarctic ice cores and modern instruments (pink). Future estimates include representative
concentration pathways (RCPs) 8.5 (red), 6 (orange), 4.5 (light blue) and 2.6 (blue). References for all data shown in
this plot are listed in the extended version online (http:/www.wmo.int/pages/prog/arep/gaw/ghg/ghg-bulletin13.html).

CE = Common Era.
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Aumento da
temperatura
média anual
no periodo
1960-2015

Map 3.3

Trends in annual temperature across Europe between 1960 and 2015

Note:

Source:
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Grid boxes outlined with solid black lines contain at least three stations and so are likely to be more representative of the grid box than
those that are not outlined. Significance (at the 5 % level) of the long-term trend is shown by a black dot (which is the case for almost all
grid boxes in this map).

EEA and UK Met Office, based on the E-OBS dataset (updated from Haylock et al., 2008). FO nte y E EA’ 20 1 6
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Secas em 2015 a escala global
14% da area terrestre estiveram nesse ano em seca severa ou extrema, a
percentagem mais elevada de area desde que comecaram os registos deste

indicador em 1950 FONTE: httpsclimate.gov/print/816791




Variacao da precipitacao média por década
no periodo de 1960 a 2015 Fonte, EEA, 2016
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Figure 1. Observed time series of Mediterranean {30N-45N; 10W-40E] cold season
[Nav-Apr] precipitation for the period 1902-2010 (top] and the observed change in
cold seeson precipitation for the period 1971-2010 minus 1902-1970 [battom].
Anomelies fmm] are relative to the 1902-2010 period. Solid curve is the smoothed
precipitation time series using a 9-pt Gaussian filter. Date is from the Globa!
Precipitation Climatology Center {GPCC).
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June 1976 L-OTI(°C) Anomaly vs 1951-1980 -0.15

More intense heat waves
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Figure TS.13. Characteristics of the summer 2003 heatwave: (@) JJA
temperature anomaly with respect to 71967-7990; (b-d) June, July,
August temperatures for Switzerland; (b) observed during 1864-2003; (c)
simulated using a regional climate mode/ for the period 71967-7990; (d)
simulated for 207 1-2700 under the SRES A2 scenario. The vertical bars
in panels (b-d) represent mean summer surface temperature for each
year of the time period considered; the fitted Gaussian distribution is
indicated in black. Reprinted by permission from Macmillan Publishers
Ltd. [Nature] (Schar et al., 2004), copyright 2004, [F12.4].



Departure of Temperature from Average for Two Great Heat Waves
August 2003 July 2010

MOEASCSAL Phywlcal Selsmcas Dlvldon MDA ESAL Payslesd Sclancas e |
. s £

Figure 1. A comparison of August temperatures, the peak of the great European heat
wave of 2003 (left) with July temperatures from the Great Russian Heat Wave of 2010
(right) reveals that this year's heat wave is more intense and covers a wider area of
Europe.



Changes in Sea-Surface Temperature Since 1900
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Modeled Category 4 & 5 Hurricane Tracks
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Evolugdo do indice de Aridez em Portugal continental nos Gltimos 50 anos
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Air pollution: annual average PM, ., SHUE database cities

[PM2.5] ug.m-3

60 80 100 120
] ] ]

40

20

¢ A.'r'!‘ Rio dg Joiee @9

@ Delhi

@ Amritsar

@ Langfang

® Bhopal
@ Dhaka
Bagh ianii
? dwngg?jing

O Kabul

@ Nanjing

@ Changzhou
@ Hangzhou

® o Baotou
Li kara @ Guangzhou
Foshan

Tehr M Istanb @ Shenzhen

@ Bucharest
ity

@ Nantes
— — — — @lbarra

@® Moscow

.. @ .
@ Curitiba~ _~ _‘I~ .
@® Punta renag @ ‘. stod®hBertiand

Dammam

Abu Dhabi

@ Hong Kong

@ Singapore
o

@ Paris
@® London

Sustainable Healthy Urban Environments

Doha

|
0 50000

|
100000
per capita GDP (US¥$)

|
150000



Premature mortality from ambient PM, . in 2015 by pollution source
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Source: The 2018 Report of The Lancet Countdown on Health and Climate Change, Lancet in press



naure REVIEW ARTICLE

climate change https://doi.org/10.1038/541558-018-0315-6

Broad threat to humanity from cumulative climate
hazards intensified by greenhouse gas emissions

Camilo Mora®@™, Daniele Spirandelli?3, Erik C. Franklin'#, John Lynham®¢, Michael B. Kantar®?,

Wendy Miles?®®, Charlotte Z. Smith©1, Kelle Freel?, Jade Moy", Leo V. Louis'?, Evan W. Barba?*,
Keith Bettinger™, Abby G.Frazier©™, JohnF. Colburn IX'", NaotaHanasaki®©'%, Ed Hawkins©7,

Yukiko Hirabayashi®, Wolfgang Knorr', Christopher M. Little ©2°, Kerry Emanuel?,
JustinSheffield ©2223, Jonathan A.Patz?* and CynthiaL.Hunter"

Publicado a 19 de novembro de 2018

Fig. 1| Observed impacts on humanity from climate hazards. Six different aspacts of human systems are shown (health, food, water, infrastructure,
economy and security), with their subcategories for which impacts were observed. The heights of the bars indicate the number of hazards implicated in
the impacts. Here we analysed ten climate hazards. The complete table of climate hazards and human aspects impacted is available at

http://impactsofclimatechange.info.
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Projecao das emissoes globais com base nas “Contribuicoes

nacionais voluntarias de redu¢ao das emissoes” (INDC) Estimated
feitas para o Acordo de Paris 2100 temp:
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Impact of national climate pledges (aka INDCs) on world’s
greenhouse gas emissions measured in CO2 equivalents (CO2e).



In under 20 years, the global energy-related CO2 emissions

budget to keep warming below 2°C would be exhausted. Source:

IRENA, 2018, Global Energy Transformation: A roadmap to 2050, International Renewable
Energy Agency, Abu Dhabi

Annual CO2 emissions from fossil fuel uses and industry in 2014: 35,7 GtCO2
Emissions and the emissions gap, 2015-2050

Cumulative energy-related carbon emissions (Gt CO:)

1500
Reference Case: 2.6°C - 3.0°C
Cumulative COz by 2050: 1 230 Gt
Annual CO2 in 2050: 34.8 Gt/yr
1200 ,
2037: Reductions in REmap Case
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s compared to Reference Case
900 EReeke Cumulative by 2050: -470 Gt

Energy-related COz budget g P Annualin 2080 231 Gy
66% <2°C 2015-2100: 790 Gt
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Cumulative COz by 2050: 760 Gt
600 Annual CO in 2050: 9.7 Gt/yr

50% 1.5°C
Energy sector CO2 budget:
300 2015 - 2100: 300-450 Gt
Net annual COzemissions
in 2050: 0 Gt/yr
0
2015 2020 2025 2030 2035 2040 2045 2050

IPCC AR5 established in 2014 that the CO2 emissions budget
IS 870 a 1240 GtCO2



E possivel
descarbonizar a
economia
mundial

até 2050 com
aumento do
numero de
empregos no
setor da energia
e diminuicao da
procura de
energia

100% IN 139 COUNTRIES

Transition to 100% wind, water, and solar (WWS) for all purposes
(electricity, transportation, heating/cooling, industry)

Residential Commercial/govt

#_  rooftop solar rooftop solar &
14.89% 11.58%

~ Solar plant PROJECTED Wave energy J

T 21.36% ENERGY MIX 0.58%
Concentrated 5 < A Geothermal energy

W solar plant 0.67% {
9.72%

T Onshore wind t'iydroelec;r‘-xc, 6

23.52% | |
Offshore wind Tidal tg'gg:
13.62% ?

JOBS CREATED 52 MILLION
JOBS LOST 27.7 MILLION

Using WWS electricity for everything, instead of burning fuel, and
improving energy efficiency means you need much less energy.
2050 Demand with 2050 Demand with
business as usual Wind, Water, Sun

Fonte: Jacobson, 2018



100% penetration of intermittent wind, water, and
solar for all purposes

Mark Z. Jacobson®', Mark A. Delucchi®, Mary A. Cameron?, and Bethany A. Frew?

aDepartment of Civil and Environmental Engineering, Stanford University, Stanford, CA 94305; and PInstitute of Transportation Studies, University of
California, Berkeley, CA 94720

I Low-cost solution to the grid reliability problem with
Z
7,
i
.

Edited by Stephen Polasky, University of Minnesota, St. Paul, MN, and approved November 2, 2015 (received for review May 26, 2015)
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Matching demand with supply at low cost in 139 countries among 20 | )
world regions with 100% intermittent wind, water, and sunlight ey
(WWS) for all purposes

Mark Z. Jacobson *~, Mark A. Delucchi ”, Mary A. Cameron ¢, Brian V. Mathiesen ©



Emissfes de GEE, indice (1990 = 100)
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1990, Portugal: 62,1 MtCO2e PT-1,08% da EU e 0,16% das emissoes
1990, UE28: 5735,1 MtCO2e globais Fonte: Eurostat



0000 . EVOlucdo das emissoes de gases com efeito de estufa em Portugal 1990 - 2016
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As emissoes de GEE subiram 7,1% de 2014 para 2015. A razao desta subida resulta de 2015 ter sido

um ano seco e da quebra da hidroeletricidade ter sido compensada com o uso de carvao. As emissoes de CO.
do setor da energia em 2015 subiram 8,6% relativamente a 2014, tendo sido esta a segunda maior subida

da UE. No ano corrente de 2017 a quebra na hidroeletricidade sera cerca de 60% relativamente a média devido
a seca prolongada. Acresce que os dramaticos e extensos fogos florestais deste ano provocaram emissoes
elevadas de CO.e de outros gases com efeito de estufa da ordem de 8 megatoneladas de CO.equivalente até
ao final de outubro de 2017.



Neutralidade carbdnica de Portugal em 2050
Objetivo estabelecido em 2016 pelo governo
NEUTRALIDADE CARBONICA

C (c C) c, ©

energia transportes - residuos agricultura & economia

florestas circular
uso do solo

48 Mt CO,e, |dosquais16MtCOe [l 63 Mt COe 6,6 Mt CO,e,

-8,5 MtCO,e

201 5, APA (2017)

Passar de cerca de 70 MtCO2 para cerca de
10MtCO2 em 2050



Anomalies from 1986-2005 (°C)
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RCP 2.6 RCP 8.5
Change in average surface air temperature (1986 - 2005 to 2081 - 2100)
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Increase in T, in hottest month (deg C)

Increase in T, in hottest month (deg C)
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NOAA-Princeton Model. Cook et al, 2014
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-6

Cumulative index =
Individual variables

-1

Sea level Storms

Fig. 2 | Global map of cumulative climate hazards. The main map shows the cumulative index of climate hazards, which is the summation of the rescaled
change in all hazards between 1955 and 2095. Smaller maps indicate the difference for each individual hazard for the same time period. Individual hazards
were rescaled to be normalized between —1 and 1. Negative values indicate a decrease in the given hazard, whereas positive values represent an increase
relative to the 1950s baseline values. The largest value in the cumulative index was six (that is, cumulatively, the equivalent to the largest change in six
climate hazards occurred for any one cell). Plots are based on RCP 8.5, results for all three mitigation scenarios are provided in Supplementary Figs. 1-3.
An interactive data visualization is available at https://maps.esri.com/Moralab/CumulativeChange/index.html and time-series animations at
http://impactsofclimatechange.info/Humanimpacts/HeatWaves_rcp26.html.
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Quais os fundos guié vao suportar a defesa de todas as povoagoes

costeiras em Portugal construidas em costas arenosas baixas contra
a erosao e a subida do nivel médio global do mar?
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Perimetros das areas queimadas em Portugal Continental (satélite Landsat)
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Area ardida em 2017

A floresta

esta a tornar-se
insustentavel

em varias regioes do
pais, especialmente

a monocultura de
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GREENHOUSE
GAS PROTOCOL

Cities’ Contribution To Global GHG Emissions
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Souxe: World Evergy Oulom

De acordo com o IPCC:
- As areas urbanas sao responsaveis por cerca de 71 a 76% das emissdes relacionadas com energia

- As cidades produzem quase metade (37% a 49%) das emissdes de GEE mundiais
http://www_un.org/climatechange/summit/wp-content/uploads/sites/2/2014/07/CITIES-Cities-Climate-Finance-Leadership-Alliance . pdf



e Solucoes tecnologicas
e de engenharia e
constru¢ao que
tornam as infra-
estruturas mais
capazes de lidar com
eventos extremos

Ex: Reforco de
seguranca de Edificios
ou de defesas
costeiras, recolocacao
de areia e muros

Medidas de adaptacao

Melhorar a resiliencia
de ecossistemas

limitar a perda de
biodiversidade,
Limitar a degradacao
dos ecossistemas e
restaurar o ciclo da
agua

Ex: diversificacao de
culturas, reforco de
defesas naturais como
dunas e zonas
humidas, corredores
verdes, reflorestacao

Desenho e aplicacao
de politicas e
procedimentos

Divulgacao de
informacao cientifica
Sensibilizacao
Incentivos econdmicos
e seguros

Construcao de
capacidade adaptativa

Ex: legislacao e
normas, gestao da
agua, sistemas de
alerta, monitorizacao
de eventos extremos,
gestao e planeamento
territorial



EXPAND RISK MODELLING CAPACITIES

. Sharing risk knowledge and
expertise with the public
sector

. Contribute to the
development of next
generation of forward-

Recommendations looking models in

partnership with scientific

community

Document and share good
practices demonstrating
socio-economic benefits
of prevention and risk
transfer measures and their
interlinkages

RESILIENCE OF MEGA-CITIES
RESILIENCE OF CRITICAL
AND URBAN AREAS INFRASTRUCTURE

Explore and realise the role
of insurance in enhancing
resilience of mega-cities
and urban systems

Explore and realise the role
of the insurance industry
in investing and building
critical infrastructure
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