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1. Escalas do clima urbano 

T.R. Oke, G. Mills, A. Christen, J.A. Voogt (2017) – Urban Climates
Cambridge University Press

• Microescala: 1cm a 1km

• Escala local: 100m a 50km

• Meso-escala (ou e. regional): 10 a 200km

• Macro-escala: 100 a 100 000km





2. Modelos e escalas



3. Modificações dos balanços radiativo e energético

Q* = K  - K + L - L



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).



Annual Reviews









2004–2012 



4. Índices e indicadores



Métodos de recolha de dados

Observações

1989
Maria João Alcoforado 

2003
António Lopes

2003
Henrique Andrade



Conceito de crowdsourcing 
na ciências atmosféricas

Netatmo newtwork

• Sampling frequency: 5 min

• Range: 0°C - 50°C  (± 0.3 K)

• 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





Form

Size

composition



Sky View Factor – Fator de Visão do Céu



Da mesoescala à microescala climática

Lobaccaro et al. (2021)



Local Climate Zones – WUDAPT

Como nos podem ajudar?



LCZ Framework

Component 1: Height of Roughness Features Component 2: Packing of Roughness Features

Component 3: Surface Cover Around Roughness Features Component 4: Thermal Admittance of Materials

Source: Stewart, I.D., 2011. Local climate zones: Origins, development, and application to urban heat island studies. Paper presented at the Annual Meeting of the American 
Association of Geographers. Seattle, USA. April 12-16.

https://www.wudapt.org/wp-content/uploads/2015/07/Component3.jpg
https://www.wudapt.org/wp-content/uploads/2015/07/Component4.jpg


6. Exemplos e Conclusões (discussão na sessão Estúdio, à tarde)



Envi-met



Meteorological forcing and initial conditions





Componentes radiativas

Propriedades radiativas dos materiais

calçada portuguesa (clara)

Importância das sombras

Importância das árvores





• Micrometeorological modelling (Envimet) 

• Bairro do Palmarejo (Praia Cabo Verde)



Temperatura radiativa média (MRT), vento (velocidade e direção) e PET (Temperatura Fisiológica Equivalente)
(ao meio-dia) dia quente (15 de agosto de 2012) a 2m de altura



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



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

With permission of M. Santamouris, UNSW, Sydney, Australia


