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1) Identify European urban configuration types

2) Evaluate their association with the Urban Heat 

Island intensities, NO2, CO2 per capita emissions and 

motorized traffic flows and mortality.

Aims



Urban configuration

Urban morphologic configuration Local Climate Zones (LCZs)



Urban configuration

Urban morphologic configuration Local Climate Zones (LCZs)

Source: Stewart & Oke, 2012



Urban configuration

Urban morphologic configuration Local Climate Zones (LCZs)

Street design Road typologies, Open Street Map (OSM)



Urban configuration

Street design Road typologies, Open Street Map (OSM)

Grouping category Included OSM categories Category definition 

Motorized roads Motorway A restricted access major divided highway, normally with 2 or more running lanes plus emergency hard 

shoulder. Equivalent to the Freeway, Autobahn, etc.. 

Motorway link The link roads (slip roads/ramps) leading to/from a motorway from/to a motorway or lower-class highway. 

Normally with the same motorway restrictions. 

Trunk The most important roads in a country's system that aren't motorways (not necessarily a divided 

highway). 

Trunk link The link roads (slip roads/ramps) leading to/from a trunk road from/to a trunk road or lower-class highway. 

Primary roads Primary The next most important roads in a country's system (often link larger towns). 

Primary link The link roads (slip roads/ramps) leading to/from a primary road from/to a primary road or lower-class 

highway. 

Secondary roads Secondary The next most important roads in a country's system (often link towns). 

Secondary link The link roads (slip roads/ramps) leading to/from a secondary road from/to a secondary road or lower-

class highway. 

Tertiary roads Tertiary  The next most important roads in a country's system (often link smaller towns and villages). 

Tertiary link The link roads (slip roads/ramps) leading to/from a tertiary road from/to a tertiary road or lower-class 

highway. 

Residential roads Unclassified The least important through-roads in a country's system, i.e. minor roads of a lower classification than 

tertiary, but which serve a purpose other than access to properties (often link villages and hamlets). 

Residential Roads which serve as an access to housing, without the function of connecting settlements. Often lined 

with housing. 

Living streets Residential streets where pedestrians have legal priority over cars, speeds are kept very low and where 

children are allowed to play on the street. 

Pedestrian Pedestrian Roads used mainly/exclusively for pedestrians in shopping and some residential areas which may allow 

access by motorized vehicles only for very limited periods of the day.  

Cycleways Cycleway Path for designated cycleways.  

 



Division of cities into rings 



UMAP and K-means clustering 



City types



Urban configuration

Environment Climate Health

Urban morphologic configuration

Street design

Motorized traffic flows Open Transport Map (OTM)

SUHI

NO2

LST, Landsat-8 images

tropospheric NO2 vertical 
column densities, 
satellite remote sensing 
from TROPOMI 

CO2 emissions

Open-source Data Inventory for 
Anthropogenic CO2

Mortality rates

Urban audit



Environmental impacts



Climate impacts



Health impacts



Policy measure Reduced number 

of premature 

deaths

Reduced rate 

per 100,000

Reducing air pollution, noise and excess heat to 

internationally recommended levels, and 

increasing green space and physical activity to the 

levels recommended by the World Health 

Organisation (Mueller et al 2017)

2904 213

Reducing air pollution levels to the new WHO 

recommended levels (Font et al (2023).

1886

1307 PM2.5

829 NO2

139

42

Implementing the 503 of the original Superblocks

in Barcelona (Mueller et al 2020).  

667 51

Increasing green space to provide everyone citizen 

with sufficient access to green space according to 

the WHO (Pereira et al 2021).

337 27

Providing every street in Barcelona with a cycling 

lane, cycling rates would increase to an estimated 

19% of the transport mode share (Mueller et al 

2018).

248 15

Shifting 40% of short car trips to cycling

shifting some to public transport (Rojas Rueda et al 

2012).

66

44

4

3

Barcelona has a mortality rate similar to the average of the compact cities in the study (1124 deaths per 

100,000 people) and much higher than the mortality rate in green low density cities (1003 deaths per 

100,000 people). How can these higher mortality rates be reduced and brought closer to or lower than the 

green low density cities?



Key messages

Compact cities in Europe tend 
to have worse air quality, lower 

green space availability and 
increased local temperatures 
compared to lower density 

cities

Decreasing mortality trend from 
compact to lower density cities

Compact cities have many 
conceptual benefits but 

mobility is still to a large extent 
reliant on motorized transport 

modes

Need for strategies to 
effectively integrate green 

spaces in compact urban areas

Compact cities have lower CO2

per capita emissions  



The compact city model can lead to healthier and more sustainable cities, 

however the compact cities of today are still in a transition state which 

combines positive features, such as access to services and reduced carbon 

emissions, with challenges such as high traffic volumes and poor 
environmental quality. 

Conclusion





•Panel discussion
•Dr Marina Romanello, Executive Director 
of The Lancet Countdown: tracking 
progress on health and climate change
•Dr Maria Neira, Director, Department of 
Environment, Climate Change and Health, 
World Health Organisation
Professor Niheer Dasandi, Professor of 
Global Politics and Sustainable 
Development, University of Birmingham
The lecture will be followed by a Q&A 
session, chaired by Professor Richard 
Horton OBE FRCP FMedSci, Editor-in-Chief 
of The Lancet, and Professor Tom Solomon 
CBE FRCP FMedSci, Vice President 
(International) at the Academy of Medical 
Sciences. A networking reception will 

follow for in-person attendees.



www.isglobal.org

Big thanks to the whole team!

Questions?

Tamara.Iungman@isglobal.org



An example is shown for 

the city of Paris, France

Compact-High Density urban configuration. 



Open Lowrise-Medium Density urban configuration.

An example is shown for the 

city of Birmingham, UK.



Open Lowrise-Low Density urban configuration.

An example is shown for the 

city of Gijón, Spain.



Green-Low Density urban configuration. 

An example is shown for the 

city of Uppsala, Sweden.




