
Mapping heat. Protecting communities.

Urban Heat Mapping

A webinar for local authorities



01 Welcome & introduction



What are 
we 

covering



About us

04



July 2022 – Britain crossed 40°C for the first time

03 04

Met Office issued the first 
ever Red warning, Level 4 
heat alert, for exceptional 

heat



CCC report identified extreme heat as key risk

03 04

"Heat is the most 
deadly of the risks that 

climate change is 
bringing" 

Baroness Brown, chair 
of CCC Adaptation panel



Effect of extreme heat on health and wellbeing

02 03 04

• Heat stress can lead to heat exhaustion or 
heat stroke. Can occur over 26°C ‘wet bulb’

• Increased risk of preterm birth
• Negative mental health impacts
• Increased risk of injury, particularly in 

children
• Ambulance callouts and hospital admissions 

rise during heatwaves

Increased death rates detectable from 21.7°C 
in the NW England and from 24.7°C in London



Most homes will be at risk of overheating

02 03 04

• 2020s: 1 in 5 homes overheats 
• 2050s: 92% homes will overheat
• Impact on health

“The UK is built for a climate 
that no longer exists." 

Climate Change Committee



Schools, hospitals, public transport critically impacted

03 04

• Public transport and hospitals are 
amongst the infrastructure that can be 
critically impacted

• Classroom temperatures can exceed 
safe levels

• Productivity and concentration decline 
significantly in high temperatures

• Public services face simultaneous 
operational and staffing pressures

Heat places hidden but significant strain 
on health and emergency systems



Understanding local heat risk is vital 3

Heat risk varies significantly across 
neighbourhoods

• Mapping supports targeted 
interventions and resource planning

• Better data enables faster, fairer and 
more effective responses

Understanding where heat risk is 
highest helps local authorities and 
other public bodies protect people, 
infrastructure and services

Detailed heat mapping can identify 
hotspots and vulnerable communities, 
guiding:

• Urban greening and tree planting
• Cooling and shading measures
• Emergency response planning
• Support for vulnerable residents
• Building adaptation priorities
• Public communication campaigns

.
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What is the heat data 
gap? 





We have this 
data for flood 
risk



https://environment.data.gov.uk/dataset/765c25d4-86cb-4674-8cfe-fc91e844e6ac


https://environment.data.gov.uk/explore/765c25d4-86cb-4674-8cfe-fc91e844e6ac?download=true


03
What data do we have for 
heat? 





https://www.metoffice.gov.uk/research/climate/maps-and-data/data/haduk-grid/haduk-grid




hadukgrid_uk_1km tasmax July 2024



hadukgrid_uk_1km tasmax July 2024





https://climatedataportal.metoffice.gov.uk/search?q=Sub-local%20Authority&tags=UK%2520projections%2520temperature
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What are heat 
vulnerability indices? 



https://environment.data.gov.uk/over-heating/choropleth/overheating/rcp85-2080/tm59-svi/baseline




https://www.climatejust.org.uk/map.html


https://ukgbc.org/resources/urban-heat-island-web-map/
https://ukgbc.org/resources/urban-heat-island-web-map/


https://ukgbc.org/resources/urban-heat-island-web-map/


https://ukgbc.org/resources/urban-heat-island-web-map/
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What satellite data is 
there?





Sentinel



Landsat



Sentinel_1km 01 June 2024



Landsat_30m 01 June 2024



The magic of Landsat



https://science.nasa.gov/mission/landsat/spectral-bands-and-applications/


https://science.nasa.gov/mission/landsat/spectral-bands-and-applications/


https://earthexplorer.usgs.gov/


https://earthexplorer.usgs.gov/


https://earthexplorer.usgs.gov/


https://earthexplorer.usgs.gov/


Landsat access

Landsat is great resolution 
(100m resampled to 30m)

Its completely free

You can get bi-weekly 
thermal images
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What are the challenges 
with satellite data?



https://www.esa.int/Applications/Observing_the_Earth/Envisat/Highlights/Cloud_cover




Landsat_30m 01 June 2024



Cloud 
inpainting

Create a relationship between the other 
spatial layers using machine learning

Create fake clouds

Run the model several times until it can 
fill in the missing fake clouds

Inpaint actual missing clouds







Landsat_30m 01 June 2024





Landsat_30m 01 June 2024



Blended_30m 01 June 2024



Blended_30m 01 June 2024

>42°C

<12°C

LST Temperature Range



Urban Thermal Field Variance Index (UTFVI) 3

• Widely used metric to map urban 
thermal comfort and the 
ecological stress induced by heat 
islands. 

• Calculates the proportional 
thermal variance relative to the 
global mean (in Kelvin)

UTFVI =
𝐿𝑆𝑇 − LSTmean

LSTmean

Land Surface Temp – Mean Land Surface Temp / 
Mean Land Surface Temp 



Urban Thermal Field Variance Index (UTFVI) 3

UTFVI Range
UHI Phenomenon 
Presence

Ecological Evaluation Index (EEI) 
/ Thermal Comfort

< 0.000 None (Thermal Sink) Excellent

0.000 - 0.005 Weak Good

0.005 - 0.010 Middle Normal

0.010 - 0.015 Strong Bad

0.015 - 0.020 Stronger Worse

> 0.020 Strongest (Critical Hotspot) Worst







Surface 
Urban Heat 
Island 
Intensity • SUHII = Surface Urban Heat Island Intensity

• LST = Land surface temp of a pixel
• LST_rural = The mean temp of the selected 
non-urban buffer or vegetated baseline.







To sum up 6

Key missing data layer is localised heat

Difference between Air Temp and Surface Temp

Existing data includes HadUK, LACS, various heat indices

Satellite (Landsat) is able to provide local surface temp

But its infrequent

Need to deal with clouds

Need to convert high temperature ranges into Heat Gradient Maps



Proposed solutions 6

ClimateJustDEFRA Overheating HadUK

Clarify why you need heat data. 

https://www.climatejust.org.uk/map.html
https://environment.data.gov.uk/over-heating/choropleth/overheating/rcp85-2080/tm59-svi/baseline
https://www.metoffice.gov.uk/research/climate/maps-and-data/data/haduk-grid/haduk-grid


Proposed solutions 6

USGS

Landsat Land Surface Temperature LST (30m), from USGS. 

At least 5 composite thermal images with < 30% cloud cover

•probably over 3-5 years. 

Decide on a method to fill in cloud cover

•we suggest using machine learning

Decide on how you want to present the Urban Heat Island data

•we suggest Surface Urban Heat Island Intensity

For street level, you should use satellite LST data. 

https://earthexplorer.usgs.gov/
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If you’d like to find out more about Urban Heat Index products, please 
fill in this short form and we’ll be in touch 

https://forms.cloud.microsoft/Pages/ResponsePage.aspx?id=Ou_xRPgk9kW11kFai4BOooyXivwzLKlIl1iyFV3itCtUNFdXQUFCOVFKVUEwQTRETlBTVUE1NkozVi4u


Thank you for your time
Any queries: info@urbanheatindex.com

Follow us on LinkedIn

mailto:info@urbanheatindex.com
https://www.linkedin.com/company/urban-heat-index
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