SEMINARIO
ONDAS DE CALOR EM LISBOA

6 NOVEMBRO 2019

SALA DO ARQUIVO, PACOS DO CONCELHO

Anténio Saraiva Lopes L) e FREeh
Prof. Associado do IGOT Universidade de Lisboa gl I_ I s B OA

.......
.......
.......
''''''
. [ ]
......
Co-financiado por:

= e e #* 7% | uniko EuRoPEIA / " . .. ‘»."‘o:..'.oo.
POSEUR 5020 [EEl== pussor  resecve M

PROGRANA BREACONAS
SUSTENTABILIDADEE EFICIENCIA NO USO DE RECUI




Equipa IGOT

Antonio Lopes Coordenacao
Maria Joao Alcoforado
Ezequiel Correia
Marcelo Fragoso

Jodo Vasconcelos

Claudia Reis Doutoranda IGOT (Bolsa FCT)

Ana Oliveira Doutoranda IST (Bolsa MIT Portugal)

Marcia Matias Mestre em Geografia Fisica e Ordenamento do
Territorio

Co-financiado por: Organizagao: LISB®A

.‘Il.
4
*

EUROPEIA

POSZUR 195020 i == 4> LISBOA  RESCCUE



Indice

A redefinicao de Ondas de Calor e llhas de Calor Urbano (ICU).

llhas de Calor Urbano e Tipos de Tempo: uma nova abordagem

Servicos climaticos urbanos e mapas climaticos para o Ordenamento do Territério
Monitorizacdo de mesoescala

O Clima do Meu Bairro”: confrontar os Lisboetas com as alteracdes climaticas
Conclusdes e trabalho futuro

oOuewWwNRE

Co-financiado por: Organizagao: LISB®A

.'Il.
4
*

EUROPEIA

L

POSZUR #5020 i = 4pLISBOA  RESCCUE



Indice
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Onda de calor
(perspetiva meteorologica)

* [ndice de duracdo da onda de calor ( HWDI — Heat Wave
Duration Index) - Organizacao Meteoroldgica Mundial

* num intervalo de pelo menos 6 dias consecutivos, a
temperatura maxima diaria € superior em 5°C ao valor médio
diario no periodo de referéncia.

* Mas sera o melhor para definir os episddios de tempo quente
para a saude humana?

ituto portugués do
mar e da atmosfera
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Bioclimate Assessment and Climate

Change Future Scenarios in Portugal iLHAVO
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Tendéncias recentes (1971-2016) PMAAC AML

Tendéncias anuais de
noites tropicais (numero
de dias/década)
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Ondas de calor no futuro PMAAC AML

Anomalias estacionais do nimero médio de dias em OC

UTCI futuro (RCPS.5)
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IMPACTES DAS TEMPERATURAS EXTREMA NA SAUDE (EHF - Excess Heat Factor)

Mort. média didria
Onda de calor

Mort. média didria
periodo referéncia
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Article

The Excess Heat Factor: A Metric for Heatwave Intensity and
Its Use in Classifying Heatwave Severity

John R. Nairn"* and Robert J. B. Fawcett
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Increasing risk over time of weather-related hazards to the European population: a data-driven prognostic study:
Giovanni Forzieri, et al (2017)
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Figure 2

Effect of individual weather-related hazards on the European population

http://www.thelancet.com/journals/lanplh/article/Pl1IS2542-5196(17)30082-7/fulltext?elscal=tlpr
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* llha de calor urbana (UHI) :

“Ilha” formada pelo ar mais quente da
atmosfera urbana (superior e inferior),
rodeada por ar “rural” mais fresco. Termo
também usado para a temperatura de
superficie.

* Intensidade da ilha de calor (ATu-r ):

a maxima diferenca entre o valor mais
elevado da temperatura na cidade e a
temperatura dos arredores rurais (Oke,
1987).
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ICU intensificacao durante uma OC
Paris em 2003

...for the cooler parts of the urban fabric (e.g., parks), the
UHI intensification during heat waves is around half of that
of the dense urban fabric, thus providing some insights
into possible mitigation strategies for the future

12—-18 °C 18-24 *C

0.0 2.0 4.0

" urban science @

Article
Urban Heat Island Intensification during Hot
Spells—The Case of Paris during the Summer of 2003

Koen De Ridder **, Bino Maiheu !, Dirk Lauwaet %, [oannis A. Daglis 23
Iphigenia Keramitsoglou %, Kostas Kourtidis *, Paolo Manunta 5 and Marc Paganini

1 YITO—Flemish Institute for Technological Research, B-2400 Mol, Belgium; bino.matheu@vito.be (B.M.);
dirk.lauwaet@vito.be (D.L.)

6

6.0 8.0

Figure 4. Nighttime (10 p.m. UT) 2 m air temperature field relative to the average
temperature of the 1% coolest grid cells occurring in the domain. Each panel corresponds to a
Co-financiado por: daytime (2 p.m. UT) temperature range as specified above each panel LISBOA
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Dia Juliano

2009-2918  CICLO TERMICO ANUAL - PERIODOS Porodes T T T

K1 8.6 11.7
K2a 12.5 16.6 20.6

Temperatura minima e maxima didria (2009 a 2018) K3 17.7 22.7 27.7
K2b 13.4 16.8 20.2

Método de classificagdo: K-Means (distancia euclidiana)

Periodo mais FRIO (K1): 26 de Novembro a 4 de Margo ) .

, ) =—Tx_K3 —Tn_K3 =—Tx_K2a —Tn_K2a ===Tx_K2b ——Tn_K2b ===Tx K1 —Tn_K1
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Definicdo da mudanca de regime estacional Trabalho em curso

5 dias consecutivos no mesmo cluster
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Tipos de Tempo de Lisboa
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i On the use of local weather types classification to improve
H Ida Igo' J € JOUgIa R (2018) climate understanding: An atggflication on the urban cFiimate .

of Toulouse
Julia Hidalgo @&, Renaud Jougla

Published: December 12, 2018 » hitps:/idoi.org/10.137 1/journal pone 0208138

Article Authors Metrics Comments Media Coverage
Detailed description of LWTs . [ o | stare |

! . i Abstract

Typical sunny summer day with westerly-northwesterly wind (Cluster 8). () Check for updates
This paper proposes a method based on a local weather type classification approach to

facilitate analysis and communication of climate infarmation in local climate studies

Presented herein is an application to urban climatology in Toulouse, France, but the

This is the most common day type in summer with over 50% of the days of the cluster. The
temperature is relatively high, both in summer where the summer Tmax is 30 °C (being the
average Tmax 0f the cluster of 25 *C), and in winter, where the winter Ty is 10 °C ({the
Trax average of the cluster is 13 *C) for a wind from west-northwest that can be relatively ki

strong, especially in summer and winter with peaks in the afternoon at4 and 6 m.s!

respectively. There is no heavy precipitation but the specific humidity is quite high in

summer and autumn (= 0.01 kg.kg‘1 ) —
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) Hot Summes days

Finisterra, XLIX, 98, 2014, pp. 81-94

NEW BIOCLIMATIC MAPS OF LISBON.
SPATTAL MODELLING OF PHYSIOLOGICAL
EQUIVALENT TEMPERATURE

SOFIA BALTAZAR!
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>

//ﬁfz N
/ LT

[
( -

Fig. 2 — Temperatura Fisiologica (PET) em Lisboa

a) Dias frios de Inverno

b) Dias quentes de Verdao
¢) Noites frias de Inverno
d) Noites quentes de Verdo
e) Dias de Nortada



TT: ICU noturna com vento
fraco de norte

7 (°C)
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Fig. 8 — Nocturnal urban heat island under light North wind Local dé registo. . @

| I L CEG  Rumodovento —

(standardized temperatures °C, Andrade, 2003).

Downscaling da ICU para cada
28 Tipo de Tempo)
UHI Lisboa

22

Anomalias em relagao ao £ :
Aeroporto % 18
Alcoforado et al (2014) -
14
1.2
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Pa d r§ O co m p I exo d a I C U Fig. 7- Lisbon’s mean UHII versus time of the day for the 12 months of the year (2004-2012).
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Alguns exemplos de informacao climatica local na Europa

MONCHNGEN
OMZNGEN

WRIBLINGEN

[ )

s oo )

TENBURG 'E'IBEI' lim 5
i

4« Geoportal

Berlin Environmental Atlas
04.12 Future Climatic Change and Thermal Load (Edition 2010)

» Foreword S [

£§
O & wemen (D)
& 4O @ meameoD =

JU

~ Environmental Atlas

ROCHNGER

» Introduction

04.12 Future "
L ~ Topics
» 01 Soil
- oo
i % Map presentation via FIS-Broker
. ¥ KARTENDIENSTE & GEOPORTALE » 03 Air Click on the map for presentation.
Regl onalverban d Ru h r A"~ g A {© PRESSEBEREICH » 04 Climate This topic contains 6 maps.
L
V' § < A TR © KONTAKT & ANREISE » 05 Biotopes ¢ TP
—a’ - » 06 Land Use
T AR REGIONALVERBAND » 07 Traffic/Noise
STARTSEITE LAND & LEUTE | | | BILDUNG RUHR
» 08 Energy

Uber uns | Ruhrparlament | Regionalplanung | Informelle Planung | Route Industriekultur | Emscher Landschaftspark | Forstwirtschaft | |

Offentlichkeitsarbeit | Freizeitentwicklung | Karten & Geodaten | Statistik & Analysen | Wirtschaft & Tourismusforderung | Kultur & Sportforderung | EU » gg Human atnd
nvironment

» METROPOLERUHR.DE » REGIONALVERBAND RUHR » UMWELT & FREIRAUM » KLIMA » Level of Works

JMWELT & FREIRAUM

Freiraumsicherung = = < “ » Participants 3 3
Route Industrienatur Klimaserver - Klima-Infos im RUhrgeb]et } Contact 4.12.1 Annual Mean 4.12.2 Increase in the Number of
Umweltbildung 5 - 5 o 2 Load Days 1971-2000 Thermal Load Days 2021-2050
Halden Wie ist das Klima vor meiner Haustiir? Die Stddte Essen, Recklinghausen, = » Copyright
klimametropole Dortmund, Miilheim, Moers, Bottrop, Duisburg und Witten prasentieren Regionalverband Ruhr
» Klima ihre vom Regionalverband Ruhr erstellten Klimaanalysen im Internet. ¥ Help
Landschaftspark Niederrhein KONTAKT & INFOS
Abtalientsonping Gy — Regionalverband Ruhr
i - = Deutsch

BN RaQanioanny ormation und

©

Print version

Klimaanpassung und Luftreinhaltung

mwelt. Bildung, S ~ . ) Astrid Snowdon-Mahnke
Natur erleben. ; j

Kronprinzenstrafie 35
45128 Essen
Telefon: +49 (0) 201 / 2069-276

» Maps Plans Data -

umweltportal.metropoleruhr.de ; : 4 Telefax: +49 (0) 201 / 2069-400 Online 3 L AN e -
3 @ Kontakt 4.12.4 Total of Thermal Load Days for 4.12.5 Total of Thermal Load Days for 4.12.6 Total of Thermal Load Days for
Fis@Broker | 1215713000 Pariod the 2021-2050 Period the 2071-2100 Period
@etropaleruhr LA ; KLIMASERVER

Organizagdo:

= Wie ist das Klima vor
E meiner Haustiir? Die
¢ | Stadte Essen,
Recklinghausen,

Dortmund, Duisburg, =
= - Miitheim, Moers, Bottrop und Witten .‘3\ LISBOA RESCCUE
Kimaserver Ruhrgebiet présentieren ihre vom RVR erstellten X ciam wumcins - R

Klimaanalysen im Internet. ... MEHR




Orientacgdes Climaticas 2005
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PERGUNTAS FREQUENTES

™ Inicio » Viver » Urbsnismo » Planeamento Urbano » Plano Diretor Municipal » PDM em Vigor » Estudos de C: cdo » gdes Climéticas para o O

ORIENTACOES CLIMATICAS PARA O ORDENAMENTO
A presenca da informac3o climatica na primeira geracdo de Pl

PLANEAMENTO URBANO

Plano Diretor Municipal médios 3s ¢6 gionais (Alcoforad
e E::;:I:{:ltia:::eggrzhsrﬁa urbano. Na nova geracao de PDMs, ser| -~ Rmine
ORIENTAGOES
CLIMATICAS
PARA O

ORDENAMENTO

CEG:
M.J. Alcoforado
H. Andrade AEADE ByEsTIGRCA e e oL cin
A. Lopes s

J. Vasconcelos

[ ENTRO DE ESTUDOS GEOGRAFICOS

Maria Jodo Alcoforada
Anténio Lopes
Henrique Andrade
Joio Vasconcelos

LS

Table IIT - Summary of spatialized guidelines for planning in Lisbon
Grupos de climatopos Orientagoes
A 1. Manter corredores de ventilagao com orientagao N-S (NW-SE a NE-SW)
Area de baixa 2. Manter uma razao H/W < 1 nas construgdes urbanas
densidade de
construcao do Norte | 3 Criar espagos verdes extensos no interior e entre as areas edificadas
de Lisboa
(4+5+6 na fig.16)
B 1. Preservar os fundos dos vales de novas construgoes e da ocupagao com
vegetagao densa
Areas construidas de
média denaidade 2. Manter uma razao H/W < 1 nas construgoes urbanas
a Sul do limite ) o
istodinamico: 3. Criar espacos verdes de média dimensao e preencher os espagos
(2, fig.16) intersticiais com vegetacao
1. Preservar os fundos dos vales de novas construgoes e da ocupagao com
vegetagao densa
C
7 Mantar nac conctrcaoe nrhanac nma razia H/W n maic alavada




Urban climate and Planning

Sweder . . Austria
WO yrz EEE Elem Czech
Chapter 16 Norvay, B £ —ingary o

. . . ;:e:‘man{ = o} i e E Korea
Urban climatic map studies P <\ Japan
. BDemenasl L Greece == n 2T -Xlan‘chms(sl:nmq)
in Portugal IR + 1= P
Lisbon —Eumacam sarting)

Th iland
Salvador, Brazil Singapore (starting)

and Henrique Andrade’

T H E U R BA N Figure 1. UCMap studies around the world. This figure is available in colour online at wileyonlinelibrary.com/journal/joc
CLIMATIC MAP = cserr

A Methodology for Sustainable Urban Planning Urban climatic map studies in Brazil

Maria Jodo Alcoforado, Anténio Saraiva Lopes il starting) P i

Campinas

Alessandra R. Prata Shimemura, Anténio Saraiva Lopes
and Ezequiel Correia

The urban climatic map (UCMap) is an
information and evaluation tool to integrate
urban climatic factors and town planning
considerations by presenting climatic
phenomena and problems into two-
dimensional spatial maps (Ren et al, 2010).




http://www.wudapt.org/

How to “measure” the urban parameters?
O projecto int. WUDAPT e as Local Climate Zones N

LCZ Framework

BUILT SERIES LAND COVER SERIES
WUDAPT is an international community- # Lozt W Leza
) . Compact high-rise 4 Dense trees
generated urban canopy information and ;

K X . ; 2 Lez2 ‘i "n,‘n Lezs
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urban-focused climate, weather, air g .. o DL
quality, and energy-use modeling 'ﬂ" wozs we2p
application studies ! openminse tovstens
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ELSEVIER Building and Environment 44 (2009) 198 206

CLIMATES_

‘W lsevier.comlocate/buikdeny

Detection of ventilation paths using high-resolution roughness
parameter mapping in a large urban area
T. Gal, J. Unger*®

Department of Ciimatology and Lamdscape Ecology, University of Sseged, Eqyetem uica 2, 0722 Szeqed, Hungary
Raceives 13 Sepermber 2007; roceived in revised form 21 February 2008; accepied 21 February 2008

(b) Atmosphere

Q*+Q,=Q,+Q +AQ,+ AQ,

Oke et al (2017) Gél e J. Unger (2019)
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(a) Parking lot
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Research Article

Lisbon Urban Heat Island Updated: New Highlights about
the Relationships between Thermal Patterns and Wind
Regimes
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FIGURE 1: Location of the measurement sites of the Lisbon mesoscale network. On the right, the radiation shield, containing the thermohy-

grometer, in “Restauradores,” is shown.
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“O Clima no meu Bairro”: Sustentabilidade Urbana em tempos de altera¢des climaticas
Sara Lopes (Mestrado de SIG e Modelacao Territorial Aplicados ao OT) — IGOT — Universidade de Lisboa

nqueritos online

Conforto Térmico no bairro de Alvalade - Presente (A)

Questiondrio 4 populagio residente no

Atual Bl e s 5
Bairro de Alvalade - Sustentabilidade EStao dISpOStOS a
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[T r——

Conforto Térmico no bairro de Alvalade - Para o final do séc. XXI (B)
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T —
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z - ~ 7 .
' m em relacdo aos cenarios
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https://docs.google.com/forms/d/e/1FAlpQLScLCUY7CY-CMLj6KpKLp--DxfS_wF8WUsnzk6z6tcrKFwHX2g/viewform
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Estudar as llhas de Calor Urbano enquanto “arquipélago” complexo de padrdes térmicos de sobreaguecimento
devido a formas de crescimento urbano ambientalmente pouco sustentaveis.

N3o desvalorizar as fungdes climaticas dos sistemas naturais (ex: brisas do Tejo, Nortada, etc.), que ajudam a
melhorar o conforto térmico e cuja ventilacdao pode ser benéfica na dispersao de poluentes atmosféricos.

Aprofundar os estudos no sentido de melhorar o nosso conhecimentos sobre estes padrdes térmicos e relaciona-
los com os diversos tipos de tempo e regimes estacionais, noturnos e diurnos, em tempos de alteragdes climaticas.

Criar um sistema de métricas urbanas que sob o ponto de vista climatico contribuam para o ordenamento do
territorio, sobretudo nas areas de maior densidade urbana, de acordo com as boas praticas ja testadas noutros
paises.

Continuar a monitorizar o Clima Urbano de Lisboa densificando as redes meteoroldgicas urbanas.
Estender a outras varidaveis ambientais (ruido, odores, UV etc.) e criar um observatdrio do ambiente urbano que
traduza o ambiente “sentido” pelos cidadaos (ex: criacdo de indices termofisioldgicos e sistemas de alerta de

situagdes extremas).

Utilizar modelos de meso e microescala climatica para encontrar solugdes locais de adaptacdo as Alteragoes
Climaticas.

Confrontar os cidadaos da cidades com a realidade da “Crise Climatica”, sem alarmismos , ao estilo da promocao
de estilos de vida saudavel.
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Thank you for your attention

antonio.lopes@campus.ul.pt

i

Thermal Comfort assessment with Infrared camera

Co-financiado por: Organizagdo: LISBOA
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