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Anomalia da temperatura média global (°C)

Concentragdo de CO, em ppmv

relativamente a média do periodo 1961 a 1990

—
o
J

Periodo estavel nos
ultimos 8000 anos

N
o & & A N O N & O o
1 1 1 1 1 1 1 1

T

400 000

400

350

300

250

200

150

300 000 200 000 100 000

Numero de anos anteriores ao presente

Aumento do CO,
desde o inicio da
revolugdo industrial

.

400 000

T T T
300 000 200 000 100 000

Numero de anos anteriores ao presente

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
concentracado 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
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Concentragao Atmosférica
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Evolucéo das concentracdes de varios
componentes da atmosfera (IPCC, 2001a). (a)
Concentracdes de trés dos principais gases com
efeito de estufa (GEE), com emissdes
antropogeénicas — CO2, CH4 e N20O — nos
ultimos 1 000 anos. Dados obtidos a partir de
furos nos gelos da Antarctica e Gronelandia e de
observacoOes directas nas ultimas décadas
(indicada por uma linha no caso do CO2). No
gréafico relativo ao CH4 a curva representa a
meédia global. O forcamento radiativo provocado
pela presenca destes gases na atmosfera esta
representado a direita. No caso do CH4 e N20 a
concentracao esta representada em partes por
milhar de milhdo em volume (ppmmv). (b)
ConcentracoOes de sulfatos obtidas a partir de
furos nos gelos da Gronelandia em trés locais
(curvas) e emissoOes totais de SO2 na Europa e
nos Estados Unidos da América (indicadas com

+).

Fonte, IPCC



Global Surface temperature anomaly (°C)
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Cenarizacéo IPCC
Special Report on Emission Scenarios

S A
=
o
c
Al S A2
< Regional >
Global
B1 @ B2
c
D
E
V<

Fonte, SIAM



Emissdes

Populacdo Economia | Ambiente = Equidade | Tecnologia | Globalizago
A1FI A /' N, 7 /' > /’
R e N N P e N
81 > S AT
B2 ~¥ _~» 7 7 T - 7

Fonte, SIAM




Global surface warming (°C)

Multi-model Averages and Assessed Ranges for Surface Warming
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Climate Change in Portugal: Scenarios, Impacts and
SIAM Adaptation Measures (SIAM Project)

« SIAM | study was the first integrated study on the impacts of climate change in
Portugal (and in any Southern European country)

— Integration Team

— Scenario Teams
* Climate Coastal
« Socio-economic Zones
| =
— Impact Teams

http://www.siam.fc.ul.pt



http://www.siam.fc.ul.pt/SIAM_Book/

Mais Informacao ...

SIAM Project :

Climate Change in Portugal: Scenarios, Impacts and Adaptation Measures

http://www.siam.fc.ul.pt/
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http://www.siam.fc.ul.pt/SIAM_Book/
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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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Sectores
Residencial e
Comercial
1990-2010

IPCC, AR5, 2013-2014

IEA, 2013
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Figure 9.3. Annual per capita final energy use of residential and commercial buildings for eleven
regions (GEA RC11, see Annex 11.2.4) in 1990 and 2010. Data from (IEA, 2013).



ProjeccOes das emissoes dos edificios para o periodo de 2001-2030
com base em cendrios socioeconomicos e climaticos

Flgure 1. 002 emissions from bulldings (Including through the use of slectricity) - IPCC High Growth Scenarlo.
Note: Dark red: historic emissions. Light red: projections 2001 — 2030. 2000 — 2010 data adjusted to actual 2000 carbon
dioxide emissions. EECCA= Countries of Eastern Europe, the Caucasus and Central Asia. Source: Levine et al, 2007.

Source: Levine et al., 2007
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2 — Historical Series
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Concentrag&o CO, (ppm)
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Temperature anomaly (°c)

Mean Temperature on
The Iberian Peninsula

94 ——A1CCSR — A1FI CCSR L.
{——AITCCSR — A2 CCSR A
8 - B1 CCSR —B2CCSR /

|——A2CGCM2 ——B2CGCM2
74——A1CSIRO  ——A2CSIRO
{——B1CSIRO ——B2CSIRO
6 — A2ECHAM4 —— B2 ECHAM4
{---- A2GFDL ~ ---- B2 GFDL

5 { ——A1FI HADCM3

1 === A2 HADCM3
4 4 ——B1 HADCM3

1 ——B2HADCM3
> A2CSM NCAR

| A2PCM NCAR
24---- B2PCM NCAR

A OGE<f~~
0 el B
—1 T | T T . : ' | | | | | |

1960 1980 2000 2020 2040 2060 2080 2100

Year

Uncertainty)

<



o Temperatura maxima no Verao
'l (JJA) no Atlantico Norte obtida
» com 0 HadCM3: (a) controlo
(1961-1990); (b) anomalia
(A2); (c) anomalia (B2).
Anomalias calculadas entre o
periodo 2070-2099 e o periodo
de controlo.
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Building types

What we examined

e Dwellings:
- ‘Villas’ (isolated residences)

-Apartments (multi-storey buildings)

o Offices (open space) T o
|>window pane I,,,.Wln OW pane

(1,7 x1,2m) (3x1m)

(10 x 10 m)

» Hotels (4 star) foom. oo | room socia

zone

room room room

room room

room room

room room




Aspectos mais importantes da cenarizacao socioecondmica

do sector residencial:

-Area de permanéncia
-Tempo de permanéncia
-Banda de conforto térmico

-Consumo energético

FONTE: SIAM Il

100 m?

40% Krer

3 pessoas, 15 h
20-23°C,6h
4,7 kWh

3 pessoas, 15 h
18 - 25,5°C,6 h
4,7 kWh

100 m?

40% Krer

3 pessoas, 14 h
19-24°C, 14 h
4,5 kWh

Climatizacao

Sector residencial

P

100 m?

40% Krer

4 pessoas, 16 h
18 -25°C,5h
4,4 kWh

110 m?

40% Kger

3 pessoas, 15 h
18 -25°C, 6 h
4,3 kWh

v

»
9



Projecto SIAM |
Modelo Climatico HadCM3 Climatizacao

Regiao Sul de Portugal menos agquecimento, mais arrefecimento

O Sector Energético Temperatura t Necessidades de aguecimento @

Radiagdo solar

Subida do mar

Necessidades de arrefecimentof

Termoelectricidade 200
. .. BASELINE e GGal
Hidroelectricidade
Perdas eléctricas 100
Sistemas solares
Outros sistemas g l
. E o —
Aguas quentes s
» Edificios =
Veiculos g -100
@
()
~ ©
Adaptacgoes 2 200
S
~ ©
Interaccoes @
S 300
Conclusodes z B Aquecimento
q
Arrefecimento
400

Jan Fev Mar Abr Mai Jun Jul Ago Set Qut Nov Dez Jan Fev Mar Abr Mai Jun Jul Ago Set Out NHov Dez



Residences

(scale of the impacts changes !)

Change in energy use
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o Residences
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Hotels

Percentage variation in the energy use
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Final remarks

e Detailed studies of the impact of global warming in
buildings require the convergence of a lot of skills and
data: surveys, statistics, climate models, synthetic
meteorological sequences, thermal behavior software,
socio-economic and technological scenarios

e For the currently mild climate of Portugal, the global
warming impacts are negative: there is an additional
yearly demand, due to excess cooling requirements
not compensated by savings in heating

e Caution: the impacts depend very much on building
types, local climate (large climate diversity in the
country) and socio-economic scenarios !



Final remarks

Range of impacts (in Portugal), with socio-economic
and technological effects included

e Residences: -10 % to +1000%
o Offices: +5% to 50%
o« Hotels: +7% to 57%

e Improvement of regulations in the direction, for instance,
better insulation would be a positive step

e Projected energy savings with better insulation are at least in
part offset by global warming

e The problem becomes yet more complicated if the building’s
life cycle and the slow renovation rate is taken into account

e Only careful studies of possible adaptations can yield sound
recommendations



Obrigado pela vossa atencao



Portugal
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