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Figure 1.3 The lophysical components that comprise an urban ecosystem. They nclude all aspects of the
preurban natral environment subsequently modified by the mtroduction of built mfrastrocture. Oke et al, 2017
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Figure 1.4 Representation of mputs to, and outputs from, an urban ecosystem (Modified after Chnsten 2014;
© Elsevier, used with permission).

Oke et al, 2017



1. Escalas do clima urbano
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3. Modificacdes dos balancos radiativo e energético

L* Net longwave radiation (W m~?)
flux density
Q* — K ¢ KT + L T L¢ L, Incoming longwave (Wm?)
— = = radiation flux density
Ly Outgoing longwave (Wm™)
radiation flux density
o* Net allwave radiation (W m™)
flux density
. 0, Total incoming short- (Wm?)
(@) Atmosphere and longwave radiation
(b) Atmosphere flux density
O, Total outgoing short- (W m™)
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and latent) advection: W m_z)
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: -2
Q*+Q,=Q,+ Q. +AQ,+AQ, per unit volume or per W m™")

unit horizontal area



The UHI is the most obvious atmospheric modification attributable to urbanization, the most
studied of climate effects of cities and an iconic phenomenon of urban climate
(Oke,1987; Roth, 2013).

Why the urban heat island effect occurs
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Figure 11. Temperature profiles showing Paris UHI for a west-to-east section passing through the warmest districts of inner Paris (8. 9 and 10,
as shown by the black line in Figure 7 for the NO-AC scenario).
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Fig. 1. UTS daily cycle in Lisbon, adapted from (Oliveira et al., 2021): line plot displays the median, the 90th and the 10th percentiles of the hourly UTS intensity (UTS50p, UTS90p and
UTS10p, respectively) at the Lisbon's city centre (Restauradores), together with the corresponding heatmap, per year; bellow, the schematic diagram depicts the corresponding UTS
daily cycle stages. In this study, two stages are considered: the daily median nocturnal UTS intensity, from 11 p.m. to 6 a.m. (Stage 1); and (iii) the daily late afternoon maximum UTS
intensity, from 6 p.m. to 8 p.m. (Stage 5).
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4. Indices e indicadores
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How to beat the heat in cities through urban climate

modelling
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Fig.1|Understanding the urban climate at the microscale. a, Schematic of physiological response to the thermal environment, specifically to air
all-physics urban climate model at microscale®. b, Map of universal thermal temperature, humidity, wind and radiation. Leaf area density, the total one-sided
comfort index (UTCI) for a neighbourhood with trees in Ziirich during a leaf area per volume of the tree crown, is equal to 1 m?m2in this case. Part a

heatwave. The UTCl is an equivalent temperature, which indicates the human adapted with permission fromref. 5, Elsevier. Part b courtesy of A. Kubilay.



Meétodos de recolha de dados
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Conceito de crowdsourcing
na ciéncias atmosféricas

Netatmo newtwork

e Sampling frequency: 5 min

e Range: 0°C-50°C (+0.3K)

* Power: 2 AAA battery / mini-USB

* Price: 169 EUR (01/17) + 69 EUR additional
* WiFi needed / range: 100m

* up to 3 additional devices per station

ICUCY - 9" International Conference on Urban Climate jointly with 12" Symposium on the Urban Environment

Challenges and benefits from crowdsourced
atmospheric data for urban climate research
using Berlin, Germany, as testbhed

Fred Meier, Daniel Fenner, Tom Grassmann, Britta Janicke, Marco Otto, Dieter Scherer

Chair of Climatology, Department of Ecology,
Technische Universitat Berlin, Germany, fred. meier@tu-berlin.de

dated: 28 August 2015
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gure 5: Spatial distribution of urban heat island (UHI) intensities i.e. monthly maximum night-time
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Sky View Factor — Fator de Visao do Céeu
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Da mesoescala a microescala climatica

Regional climate information | Urban Climate Map Local climate evaluation
(ventilation pattern) (UC-Map) (street, city quarters)

MESOSCALE -  MICROSCALE
Lobaccaro et al. (2021) '



Local Climate Zones — WUDAPT
Como nos podem ajudar?

BUILT SERIES

— |
0 100 m

LCZ 1
Compact high-rise

LCZ 2
Compact mid-rise

LCZ3
Compact low-rise

LCZ 4
Open high-rise

LCZ S
Open mid-rise

LCZ 6
Open low-rise

Lczz
Lightweight low-rise

LCZ 8
Large low-rise

LCZ9
Sparsely built

LCZ 10
Heavy industry

LAND COVER SERIES

+ &
e TR ?

LCZA
Dense trees

LCZB
Scattered trees

LCZC
Bush, scrub

LCZD
Low plants

LCZE
Bare rock or paved

LCZF
Bare soil or sand

Variable land cover properties

b bare trees (i.e., deciduous, leafless)
Increased sky view factor, reduced albedo

S  snow cover (> 10 cm in depth)
low admittance, high albedo
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LCZ Framework
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6. Exemplos e Conclusdes (discussao na sessao Estudio, a tarde)
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Componentes radiativas

Figure 1: Carnide_INHALE
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Importancia das sombras
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Figure 1: Carnide_INHALE
12.00.01 21.08.2022
¥y Cut at k=1 (z=1.5000 m)} above terrain

Mean Radiant Temp.

below 25.9 2C

25.9to 31.8 °C
31.8to 37.6 °C
37.6to43.4 °C
43.4to0 49.2 °C
49.2 to 55.0 °C
55.0 to 60.9 °C
60.9 to 66.7 °C
66.7 to 72.5 °C
above 72.5 °C
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Min: 20.1 °C
Max: 78.3 °C

Median: 57.0 °C
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URBAN BIOCLIMATE AND COMFORT ASSESSMENT
IN THE AFRICAN CITY OF PRAIA (CAPE VERDE)

ANTONIO LOPES!

EZEQUIEL CORREIA?

JUDITE M. DO NASCIMENTO?
PAULO CANARIO*
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Temperatura radiativa média (MRT), vento (velocidade e diregcéo) e PET (Temperatura Fisioldgica Equivalente)
(ao meio-dia) dia quente (15 de agosto de 2012) a 2m de altura



BIO-met Dynamic Comfort

Model

Q- G-

https://www.youtube.com/watch?v=d_oydjKiMzw&t=113s
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Terracotta Concrete

— L >100m
&
16 m
24 m e _—
Platanus 5m, 2m width full dense crown
Tree 6m; 1/2 without leaves
Platanus 6m,5m width full dense crown
Soil brick red stone
Soil asphalt G 10
° ' rass 10cm
Soil in Soil in brick red Facade in Roof
v asphalt v stones concrete | Terracotta
Platanus 5 m height i Tree 6 m height; crown Platanus 6 m height, 5 m
Grass 10 cm and 2 m width; - without 1/2 of leaves width crown without 1/2
crown with all leaves and 2 m width of leaves

Lobaccaro et al. (2021)



Towards Urban Climate Change Transition — A Mandatory Urban Warming Pricing and Credit Mechanism

Putting a Price on Urban Warming

The magnitude of overheating and pollution caused by selected major urban activities has to be assessed and controlled.
Liable entities exceeding the threshold and causing urban warming must pay a price for every warming or pollution unit, shortfall cost, or to surrender the
appropriate number of allocated units.
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Urban Climate Change and Warming

Development of Super Cool Materials for Urban Overheating Mitigation

On the magnitude of Urban Climate Change, Its impact on Energy, Health,
Productivity, Vulnerable Population, Economy and

Environmental Quality. Heat Mitigation and Adaptation

Potential and Proposals to Counterbalance Urban Heat

M. Santamouris, UNSW, Sydney, Australia
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