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Just to introduce myself ……..

CMLI Chartered Member of the Landscape Institute 

FCIEEM Fellow Chartered Institute of Ecology and Environmental Management

Landscape Ecology 

Landscape ecology is the study of how ecosystems interact and how those 

interactions affect ecological processes within a landscape.

Landscape ecology is a scientific perspective that's relevant to many ecological, 

geophysical, and social sciences.

Includes urban – cityscapes – and people



Sustainability ……



The urban 
environment 

https://www.un.org/uk/
desa/68-world-
population-projected-
live-urban-areas-2050-
says-un







Climate change has multiple impacts = environmental change 
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‘Wicked’ problem 
Proposed by Rittel and Webber (1973) and applied to the 
complexities involved in identifying solutions to planning and 
social policy problems. 

10 characteristics including multiple possible solutions, that the 
problem is symptomatic of other problematic issues and that 
defining an end point, i.e., when the ‘problem’ has been solved 
may be impossible.

Climate change is a good example - there is no simple solution.
Rittel, H.W.J. and Webber, M.M. (1973) Dilemmas in a General Theory of 
Planning. Policy Sciences, 4, 155-169







So what are heat waves? 
• Periods of unusually warm 

weather

• Actual temperature depends 
on location

• Contrast with seasonal 
increase in average 
temperature 

• Effect greatest in urban areas

• Urban Heat Island effect





This year ‘virtually 
certain’ to be 
hottest on record, 
finds EU space 
programme | 
Climate crisis | The 
Guardian

https://www.theguardian.com/environment/2024/nov/07/this-year-virtually-certain-to-be-hottest-on-record-finds-eu-space-programme?utm_term=672c6b4dba6572dac54874b63ab99d9a&utm_campaign=FirstEdition&utm_source=esp&utm_medium=Email&CMP=firstedition_email
https://www.theguardian.com/environment/2024/nov/07/this-year-virtually-certain-to-be-hottest-on-record-finds-eu-space-programme?utm_term=672c6b4dba6572dac54874b63ab99d9a&utm_campaign=FirstEdition&utm_source=esp&utm_medium=Email&CMP=firstedition_email
https://www.theguardian.com/environment/2024/nov/07/this-year-virtually-certain-to-be-hottest-on-record-finds-eu-space-programme?utm_term=672c6b4dba6572dac54874b63ab99d9a&utm_campaign=FirstEdition&utm_source=esp&utm_medium=Email&CMP=firstedition_email
https://www.theguardian.com/environment/2024/nov/07/this-year-virtually-certain-to-be-hottest-on-record-finds-eu-space-programme?utm_term=672c6b4dba6572dac54874b63ab99d9a&utm_campaign=FirstEdition&utm_source=esp&utm_medium=Email&CMP=firstedition_email
https://www.theguardian.com/environment/2024/nov/07/this-year-virtually-certain-to-be-hottest-on-record-finds-eu-space-programme?utm_term=672c6b4dba6572dac54874b63ab99d9a&utm_campaign=FirstEdition&utm_source=esp&utm_medium=Email&CMP=firstedition_email
https://www.theguardian.com/environment/2024/nov/07/this-year-virtually-certain-to-be-hottest-on-record-finds-eu-space-programme?utm_term=672c6b4dba6572dac54874b63ab99d9a&utm_campaign=FirstEdition&utm_source=esp&utm_medium=Email&CMP=firstedition_email
https://www.theguardian.com/environment/2024/nov/07/this-year-virtually-certain-to-be-hottest-on-record-finds-eu-space-programme?utm_term=672c6b4dba6572dac54874b63ab99d9a&utm_campaign=FirstEdition&utm_source=esp&utm_medium=Email&CMP=firstedition_email


The Economic Impacts of Heat/Climate Change
           

In future productivity lost to heat stress could be 0.4% GVA around £1.9 billion for London . 
Centre for Climate Change Economics & Policy/Grantham Research Institute
 on Climate Change and the Environment (Costa et al, 2016)

link

https://www.forconstructionpros.com/blogs/along-these-lines/blog/20863652/outdoor-workers-at-high-risk-for-heat-illness


https://www.nytimes.com/2022/07/18/world/europe/hammersmith-bridge-foil-
wrap-heat.html

Heat effect on 
infrastructure 

Britain isn’t built to 
withstand 40°C – 

here is where 
infrastructure is 

most likely to fail

Airport runways melted. 

Two UK rail mainlines have closed

Roads have buckled, or turned into “black goo”. 

July 2022

https://theconversation.com/britain-isnt-built-to-withstand-40-c-here-is-where-infrastructure-is-most-likely-to-fail-187229?utm_medium=email&utm_campaign=Latest%20from%20The%20Conversation%20for%20July%2020%202022%20-%202353523463&utm_content=Latest%20from%20The%20Conversation%20for%20July%2020%202022%20-%202353523463+CID_55d9df989cd473602d2d07659136c39b&utm_source=campaign_monitor_uk&utm_term=Britain%20isnt%20built%20to%20withstand%2040C%20%20here%20is%20where%20infrastructure%20is%20most%20likely%20to%20fail
https://protect-eu.mimecast.com/s/KzM_C5Q5Bcxyj2KtzVagW3?domain=ablink.email.theguardian.com
https://protect-eu.mimecast.com/s/6O5FC6X5DT1ROq9CpQEwAT?domain=ablink.email.theguardian.com
https://protect-eu.mimecast.com/s/Wu2aC715EFQrpw6S81PIm1?domain=ablink.email.theguardian.com
https://protect-eu.mimecast.com/s/mQIdC815GFzmvEMHnlzHPe?domain=ablink.email.theguardian.com


The Social Impacts of Heat/Climate Change
           

10% lower achievement predicted 
medium warming scenario with long 
term impacts for macroeconomic 
growth



1. New and emerging 
infectious diseases

2. Food security and 
nutrition

3. Access to healthcare

4. Air quality 

5. Extreme heat



Morbidity

• Elderly 

• Young 

• Those with health conditions Heatwaves put mothers and babies at risk

Heat exposure raises the risks of preterm birth, stillbirths, congenital anomalies and obstetric complications. In the larges t systematic review of its kind, 
researchers analysed 198 studies across 66, mostly high-income, countries. For every 1 ℃ increase in heat exposure, there was a 4% increase in the risk of 
a child being born prematurely — which is one of the leading causes of infant death or long-term disability. During a heatwave, the chance of preterm 
birth increased by 26%. “Protecting the health of pregnant women and newborns must become a priority in our response to clima te change,” said 
physician-scientist and review co-author Darshnika Lakhoo in a statement. 

Nature Medicine | 53 min read

https://url.uk.m.mimecastprotect.com/s/ykEZC6X5DT8ygKDI6lh2H5AQyN?domain=nature.us17.list-manage.com
https://url.uk.m.mimecastprotect.com/s/zrBzC715EFoZ0kqCWETJHo0IIl?domain=nature.us17.list-manage.com
https://url.uk.m.mimecastprotect.com/s/zrBzC715EFoZ0kqCWETJHo0IIl?domain=nature.us17.list-manage.com
https://url.uk.m.mimecastprotect.com/s/tYtlCQnwouroKWxSPKuEHGVivV?domain=nature.us17.list-manage.com
https://url.uk.m.mimecastprotect.com/s/y_KfCROxpcB5pLVUN4H3H11Mfi?domain=nature.us17.list-manage.com


Heat & violent Crime



The Environmental Impacts of Heat/Climate Change
      

link

link

link

https://www.theguardian.com/environment/2022/jul/25/falling-birds-and-dehydrated-hedgehogs-heatwave-takes-its-toll-on-wildlife-aoe
https://www.bbc.co.uk/news/world-europe-jersey-63730706
https://www.thenationalnews.com/world/uk-news/2022/08/24/heatwave-triggers-false-autumn-in-uk-as-trees-shed-their-leaves-early-due-to-stress/


Impacts of increasing heat
• Economic impacts

• Damage to infrastructure 

•  Social impact 

• Health – death and morbidity 

• Outdoor workers

• Learning  ability 

• Violent crime

• Environmental – food production and wildlife 



So what can we, as 
urban design 

professionals, do to help 
with this enormous 

problem?









Cool Towns Project

To provide cities and municipalities with knowledge and tools 

to become heat-resistant  Sept 2018 - Dec 2022
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Physiological Equivalent Temperature 











Which is most effective at increasing 
termal comfort?  

Which intervention is most suitable?







Types of pavement

solid 
compared 

with   
vegetated

(permeable) 
paving 







Measuring effect 
on PET



Cool Towns Heat Stress Measurement Protocol  











The Roadmap





Free downloads 

Heat Atlas 

https://pure.hva.nl/ws/portalfiles/portal/35821514/Spanjar_et_al_2022_The_Urban_Heat_Atlas.

pdf 

Measurement protocol 

https://pure.hva.nl/ws/portalfiles/portal/16987054/Cool_Towns_Heat_Stress_Measurement_Prot

ocol.pdf

Intervention Catalogue: 

https://pure.hva.nl/ws/portalfiles/portal/41700065/Spanjar_et_al._2023_Cool_Towns_Interventio

n_Catalogue_175dpi.pdf

 

https://pure.hva.nl/ws/portalfiles/portal/35821514/Spanjar_et_al_2022_The_Urban_Heat_Atlas.pdf
https://pure.hva.nl/ws/portalfiles/portal/35821514/Spanjar_et_al_2022_The_Urban_Heat_Atlas.pdf
https://pure.hva.nl/ws/portalfiles/portal/16987054/Cool_Towns_Heat_Stress_Measurement_Protocol.pdf
https://pure.hva.nl/ws/portalfiles/portal/16987054/Cool_Towns_Heat_Stress_Measurement_Protocol.pdf
https://pure.hva.nl/ws/portalfiles/portal/41700065/Spanjar_et_al._2023_Cool_Towns_Intervention_Catalogue_175dpi.pdf
https://pure.hva.nl/ws/portalfiles/portal/41700065/Spanjar_et_al._2023_Cool_Towns_Intervention_Catalogue_175dpi.pdf


Publications
• Bartlett D (2024) Five ways to keep towns cool in a heatwave. The Conversation. https://theconversation.com/five-

ways-to-keep-towns-cool-in-a-heatwave-224776

• Bartlett D and Spanjar G (2023) Thermal comfort and its significance for landscape practice Landscape summer 
2023 pages 57-60 available at https://issuu.com/landscape-
institute/docs/the_hospitable_landscape_summer_2023

• Qureshi A M, Rachid A & Bartlett D (2023) Quantifying the Cooling Effect of Urban Heat Stress Interventions                            
s International Journal of Global Warming, 30 (1). pp. 60-80. ISSN 1758-2083 (Print), 1758-2091 (Online) 
(doi:https://doi.org/10.1504/IJGW.2023.130493)

• Bartlett D (2021) Chapter 15 Community resilience to climate change in Climate Change: the Social and Scientific 
Construct Ed Bandh S. Publisher: Springer Nature Switzerland

• Bartlett D (2021) Chapter 13 A Risk Assessment Approach to Urban Resilience in Improving Urban Resilience and 

Sustainability by integrating Blue-Green Infrastructure across Asian Countries.   Ed Dhyani S, Basu M, Santhanam H 

& Dasgupta R.  Springer Nature.

• Bartlett D (2020) Chapter 6 Landscape Character Assessment: A method to include community perspectives and 
ecosystem services in landuse planning in Nature based Solutions: Science, Innovations and Strategies in South 
Asia.  Ed Dhyani S, Gupta A K and Karki M. Volume 1 in the Springer Nature series Disaster Resilience and Green 
Growth https://link.springer.com/book/10.1007/978-981-15-4712-6

https://theconversation.com/five-ways-to-keep-towns-cool-in-a-heatwave-224776
https://theconversation.com/five-ways-to-keep-towns-cool-in-a-heatwave-224776
https://issuu.com/landscape-institute/docs/the_hospitable_landscape_summer_2023
https://issuu.com/landscape-institute/docs/the_hospitable_landscape_summer_2023
https://doi.org/10.1504/IJGW.2023.130493
https://link.springer.com/book/10.1007/978-981-15-4712-6


Small local 
interventions 

combine to reduce 
UHI

Summary   



https://www.zerohour.uk/yeswecan/



Thank you for listening 

If you require any further information 

Please email me d.bartlett@gre.ac.uk 

https://www.gre.ac.uk/people/rep/faculty-of-engineering-and-science/debbie-bartlett

https://www.linkedin.com/in/debbie-bartlett-30a75b1b/ 

mailto:d.bartlett@gre.ac.uk
https://www.gre.ac.uk/people/rep/faculty-of-engineering-and-science/debbie-bartlett
https://www.linkedin.com/in/debbie-bartlett-30a75b1b/
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