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 The multiple aspects of urban regeneration in the time of climate change 

Climate modelling: from global to local
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Global/regional warming

Urban warming

Climate modelling 

Cascade of scales

Lecture themes
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Schematic depiction of a typical UHI at 
night in calm and clear conditions in a 
city on relatively level terrain

(a) Isotherm map illustrating typical 
features of the UHI and their 
correspondence with the degree of 
urban development

(b) 2D cross-section of both surface 
and screen-level air temperature in a 
traverse along the line A–B shown in (a)

Oke et al., 2017

Urban Heat Island morphology



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023

Urban-rural surface 
temperature differences (∆Ts) 
depend on:

Mean annual precipitation (P) 
Urban population (N)

that force urban-induced 
changes in: 

albedo (∆α), 
evapotranspiration (∆ET), 
convection efficiency (∆ra ), 
surface emissivity (∆εs ), 
anthropogenic heat (∆Qah ) 

relative to the rural surroundings

Urban Heat Island drivers

Manoli et al., 2019



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023

κκ



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023

κκ



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023

Constantinidou et al., 2023
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Oke et al., 2017

Coupled Urban Climate Models
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Urban Canopy Models

Single layer

Multi-layer
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Oke et al., 2017

Local Climate Zones



Erasmus+  Action Type: KA220-HED - Cooperation partnerships in higher education
Climate change, cities, communities and Equity in health Cli-CC.HE
Project Reference: 2021-1-IT02-KA220-HED-000032223

Lectures
Online, May 8 & 15, 2023

WRF/UCM application for Nicosia

Single layer
Koutroumanou et al., 2023

Multi-layer
Vurro et al., 2023

Test runs
(preliminary results)



Related projects:

https://emme-care.cyi.ac.cy

                             https://celsius.cyi.ac.cy

Thank you for your attention!

p.hadjinicolaou@cyi.ac.cy

https://clicche.org

https://emme-care.cyi.ac.cy/
https://celsius.cyi.ac.cy/
http://clicche.org/
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