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Urban Heat Index

Mapping heat. Protecting communities.

Urban Heat Mapping

A webinar for local authorities
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What are

we
covering
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T CONSULTANTS

Why understanding heat is important
What heat data do we need?

What do we have?

How to use what we have

Main take away messages



Climate
Resilience &
Adaptation

WE HELP ORGANISATIONS AND COMMUNITIES UNDERSTAND
THE RISKS AND OPPORTUNITIES A RAPIDLY CHANGING
CLIMATE PRESENTS.
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The Role of UK Local
Authorities in Climate
Adaptation
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July 2022 - Britain crossed 40°C for the first time

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

heat
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Extreme heat warning
Met Office alert areas, 18 to 19 July

] Amber warning
@ Red warning
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CCC report identified extreme heat as key risk

"Heat is the most
deadly of the risks that
climate change is
bringing"
Baroness Brown, chair
of CCC Adaptation pane

A Well-Adapted UK

The Fouth Indepen
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Effect of extreme heat on health and wellbeing

* 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
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IMPERIAL

Grantham Institute

Climate change was behind most of the estimated heat
deaths in European capital cities this summer
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Most homes will be at risk of overheating

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
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Low-income householders are more likely to live in buildings at risk
of overheating

% of homes at high risk of overheating in England, by income quintile
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England average
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Schools, hospitals, public transport critically impacted

o~ e Tech meltdown caused by UK heatwave
e e cost London hospnal £1.4m

* Public transport and hospitals are Rcsponsc s
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amongst the infrastructure that can be b e
critically impacted
e Classroom temperatures can exceed

safe levels ,

* Productivity and concentration decline SHUKMAN
significantly in high temperatures

* Public services face simultaneous AR i E o
operational and staffing pressures EEJS\'T%"E”R'"G

Heat places hidden but significant strain e ‘
on health and emergency systems T

School Closure
due ta hot weather
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Understanding local heat risk is vital

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

Heat risk varies significantly across
neighbourhoods

e Mapping supports targeted
interventions and resource planning

* Better data enables faster, fairer and
more effective responses

* Urban greening and tree planting
* Cooling and shading measures

* Emergency response planning

* Support for vulnerable residents
* Building adaptation priorities

e Public communication campaigns

Understanding where heat risk is
highest helps local authorities and
other public bodies protect people,
infrastructure and services
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What is the heat data
gap?
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SOCIO-ECONOMIC DATA (e.g., IMD)

FACILITY DATA (e.g., hospitals, schools)

SPATIAL HEAT DATA

OTHER LAYERS (biodiversity, infrastructure)
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We have this
data for flood
risk
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Department for Environment .
P ] Data Services Platform
Food & Rural Affairs

Create anaccount Login | Q

Home APIs Appgallery Surveys Support

Home » Search * Risk of Flooding from Surface Water - Hazard - Climate Change 1
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Risk of Flooding from Surface Water
-Hazard - Climate Change 1

Summary

Risk of Flooding from Surface Water (RoFSW) map is an assessment of
where surface water flooding may occur when rainwater does not drain
away through the normal drainage systems or soak into the ground, but
lies on or flows over the ground instead. It is produced using national
scale modelling and enhanced with compatible, locally produced
modelling from lead local flood authorities (LLFAs). The RoFSW
datasets include information about flooding extents, depths, speed and
hazards.

This...
Show Maore
Categories
environment  inlandWaters
Keywords

Natyralrskzones risk  Climate Change
Elood Risk Management  surface waters
Use limitation statement

There are no public access constraints to this data. Use of this data is
subject to the licence identified.

Published by

Environment Agency

Contact publisher
Defra Data Services Forum

Dataset reference dates
Creation date

22 July 2025

Revision date

17 September 2025
Publication date

17 September 2025
Period

N/A

Related datasets

Risk of Flooding from Surface

Water - Speed - Climate Change



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

What data do we have for

03
heat?
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MEASURING AIR TEMPERATURE MEASURING SURFACE TEMPERATURE
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HadUK-Grid

The HadUK-Grid dataset Is a collection of gridded climate
variables informed by land surface observations across the UK

To create the long-runnmg dataset, nmt-‘:cj:n*.l--.v;yral observatons are "1r'rr.ﬂl;a’:~‘1

onto a uniform gnd to provide complete and consistent coverage across the UK

The data sets cover the LK land are w well as a range of
other resolutions to allow for companso r_DONS and area averages

for countmes, administrative regions and nver basins

The dataset spans the period from 1836 to present, but the start time is dependent

on the cimate vanable and the temporal resolution, The gnds are produced for daily,

thly, seasonal and annual timescales, as well as long term aver:

ges for a set of

chimatological re

n

sunshine, mean sea vand speed, relative humidity, vapour pressure,

Vanables aximum, minimam and mean), precipstation,

days of snow lying, and days of ground frost.



https://www.metoffice.gov.uk/research/climate/maps-and-data/data/haduk-grid/haduk-grid
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:%f Met Office Climate Data Portal vom N st A i Auf:::ly.
1 Global
Local Authority Climate e
Temperature «Projections
: o
: Service
Sea Level

M
Welcome to the Met Office's climate service for Local Authorities

in the UK.

This site provides tools and resources that have been specifically designed for Local Authorities to help you better
understand climate change in your local area and support your adaptation journey.

This information may be useful for others, not just Local Authorities. It is free and available for all. This is a Beta
service and will be developed further.

?

How to Assess your FAQ and Version History

Climate Risk

Explore the Climate of
your Local Authority
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User Understanding Climate Local

== Met Office Climate Data Portal Guldes - B — nomE T

1, sub-ocal Authority

Filters

Resat

Tags: UK Projections Temperat....

Locatian

Q. Find address or place

Results: 14

London

Milan
Filtar as Fap MoAVes

[Tl

Tags

Filter aptions
Climate {16)

Met Office (16)

il

Stosckhofim

1-12 of 14 results Sort by: Relevance i= List

] Dataset
Summer Maxirmum Temperature Ch ection ocal Authority) vl

Met Office

summer Maximum Alr Temperature (°C and "C-change). This dataset forms part of the Met Office’s Climate
Data Portal https:climatedataportal. metoffice.gov.uk/

Type: Feature Service Diate updated: 37272026
Tags: Met Office, Climate, LK, Projections, Local Authorities, ... Date created: 12972025

E Dataset

Winter Average Temperature Change - Projections (Sub-Local Authority] w1

WMet Office

Winter Average Air Temperature (*C and "C-change). This dataset forms part of the Met Office’s Climate Data
Portal httpsisclimatedataportal. metoffice. gov.uks

Type: Feature Service Date updated: 37252026
Tags: Met Office, Climate, UK, Projections, Local Authorities, .. Date created: 12M10/2025

=] Dataset

Summer Average Temperature Change - Projections (Sub-Local Authority) vl

SiEnln



https://climatedataportal.metoffice.gov.uk/search?q=Sub-local%20Authority&tags=UK%2520projections%2520temperature
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User Understanding Climate Local

== Met Office Climate Data Portal Guldes - B — nomE T

L4 Search

Filters Reset

Tags: UK Observations Temper...

Location IRl | )

Q. Find address or place

Results: 10

Stosckhofim

London Ay

Pani
Milan N
Filtar a5 map moves
rewrand
Tags =
| temperature | '

UK Projections Temperature (dd)

Temperaiure (28)

1 - 100f 10 results Sort by: Relevance = List ~
] Dataset

Monthly Min Temperature Observations 1991-2020 12km

Met Office

Manthly averages of daily minimum surface temperature (°C) for 1991-2020 fram HadUK gridded data
(v1.1.0,0), provided an a 12km British National Grid (BNG). This dataset forms part of the Met Office Climat...

Type: Feature Service Date updated: 372772025
Tags: Met Office, UK, 1991-2020, minimum, min, Climate, Ha... Date created; B26M2022

E Dataset
Annual Max Temnerat 91-2020 12km
—

WMet Office

Annual averages of daily maximum surface temperature (*C) for the 1991-2020 period from HadUK gridded
data (v1.1.0.0), provided on & 1Zkm British Mational Grid (BNG). This dataset forms part of the Met Office...

Type: Feature Service Date updated: 3/28/2025
Tags: Met Office, UK, 1991-2020, Climate, HadUK-Grid w1.1.0... Date created: B26/2022

=] Dataset

Monthly Temperature Observations 1991-2020
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Untitled map

Properties
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What are heat
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vulnerability indices?
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Overheating maps

Explore the impact of cimate change on future
temperatures inside homes and model how different
adaptations change internal temperatures

Further information () Get started »

Find area sradford
; 'Waketield e
England and Wales v v Wakeflold e d
P llanci\d&ur Coscaster .
Climate change projections wea Liveigagy ~ 5 ¥ gheffiald

Switch the projected temperatures using modelied :
predictions for climate change on estimated CO2 emissions s

2080 - High emissions scenario v :

¢ Q/ u{nn.m-
" Woivg Q:-vmpm

’ hmnln;tum
e

Overheating metrics fmsu

Metrics displayed on the map showang the impact of the
selected climate change projection and retrofit adaptations.

™™M53+svi  Combined hours aver 26°C & SVI v A o 3 " . \ [ :
; (\, 5 Wilton Keynes 5 - < 5. . >
Building adaptation measures <1 hvids s 5 o] culméuu A
: W StAlbpsd, 1 J" &
Building retrofit for net zero and climate adaptations, Use 2 - e \50 by "’""“"’r"
o i g ~Swankes | ( > -"
these options to compare the impacts of different packages = 5'.\5 | Ne y . P ‘,l ool T Sea
_ \ S L
of bullding adaptation. The analysis modelled four different W CARDIFF Bilstol ) OQQ.LQ\ p. ;
packages. ) e !
NONE  Baseline (no adaptations) v England and Wales A

Combined hours over 26°C & SVI
Use and share — —

K ¢ AVErage high o vighes rease
< Share this map lowest Increase v.low low average igh v.high  highest increase

& Downloaddata ¢ > Embed this map

N v show individua! metric values 60% of domestic homes In area had EPC (used in model)
Ce e

v . Trarp it



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

y\}} Department for Environment Feod & Rural Affairs

Overheating maps

Explore the impact of cimate change on future j L
temperatures inside homes and model how different -
adaptations change internal temperatures

Further information () Get started »
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5 Heat
» [ heat exposure (2018) - New
» [ Heat disadvantage (2011)
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https://www.climatejust.org.uk/map.html

Our Work v Membership v Get Involved v~

Homepage > Resources > TUEEURSERTESECS AU A S

Urban Heat Island
Web Map

This tool uses satellite imagery to assess temperature
variations within urban environments.
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https://ukgbc.org/resources/urban-heat-island-web-map/
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https://ukgbc.org/resources/urban-heat-island-web-map/
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https://ukgbc.org/resources/urban-heat-island-web-map/

What satellite data is
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MODIS

| 2y
N
-~

High Update Frequency
(Revisit Time: Up to 4 times a day)

Low Detail Level
(Pixel Size: 1 kilometre square)

SENTINEL-3

Low Detail Level / 3 3 _ High Update Frequency
(Pixel Size: 1 kilometre square) K. - (Revisit Time: Once a day or more)

LANDSAT 8 @

AND 9 /
High Detail Level l\ Low Update Frequency

(Pixel Size: 100 metres square) N 4 H  (Revisit Time: Every 8 to 16 days)
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Sentinel 1km 01 June 2024



Landsat 30m 01 June 2024
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Landsat 8-9 Operational Land
Imager (OLI)

The OLI aboard Landsats 8-9 introduced a coastal blue band, which expanded the monitoring of aerosols and

coastal ecosystems, and a cirrus band, which allows researchers to identity hard-to-detect cirrus clouds.

Band Wavelength (pm) GSD (m)
Band 1-Coastal/&erosol 0.43-045 30
Band 2 -Elue 0.45-0.51 30
Band 3-Green 0.53-0.59 30
Band 4-Red 0.64-0.67 30
Band 5-Near-infrared (NIR) 0.85-0.88 30
Band 6 -Shortwave-infrared

(SWIR) 1 1.57-1.65 30
Band 7 -Shortwave-infrared

(SWIR) 2 2.11-2.29 30
Band 8 - Panchromatic 0.50-0.68 15

Lt AUNERE Band 9-Cirrus 1.36-1.38 30


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

Landsat 8-9 Thermal Infrared
Sensor (TIRS)

The TIRS aboard Landsats 8-9 was highly requested by data users working on water management. It improved
Landsat’s thermal monitoring capabilities while maintaining continuity with previous Landsat missions.

Band Wavelength (um) GSD (m)

100 (resampled to 30)

Band 10 -Thermal-infrared (TIR) 1 10.6-11.19

Band 11-Thermal-infrared (TIR) 2 11.50-12.51 100 (resampled to 30)

L L Eu%?u:rms


https://science.nasa.gov/mission/landsat/spectral-bands-and-applications/
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https://earthexplorer.usgs.gov/
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3. Lat: 56° 06" 12" N, Lon: 003° 24' 37" W ...f'_x

4. Lat: 55° 17" 38" N, Lon: 003° 22' 53" W .f_x

m Add Coordinate § Clear Coordinates
Cloud Cover | Result Options ) _'

Search from: |06/01/2021 | to:|12/31/2026 |~ 1
Search months: June, July, August a
L AprI .
EIZ May
19 June .
July
Auaust v

Basemaps are for reference only and ¢
to access available data.



https://earthexplorer.usgs.gov/
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https://earthexplorer.usgs.gov/

Related Files - Level-2 Surface Reflectance Bands
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https://earthexplorer.usgs.gov/

L andsat access



What are the challenges

06
with satellite data?

:’ﬁfm @ l:cuﬂglmms




135

90

45

75 60 45 30 15 0 -15-30 -45 -60

%

G.L 09 G 0€ GIL O GI-0€

W M
o wn o
S o o o

abe1anod pno|n

- G- 09-

0.25

T

0.00

b 0 e

”
el


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

Create a relationship between the other
spatial layers using machine learning

Create fake clouds

Run the model several times until it can
fillin the missing fake clouds

Inpaint actual missing clouds
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Urban Thermal Field Variance Index (UTFVI)

Land Surface Temp — Mean Land Surface Temp /
Mean Land Surface Temp

* Widely used metric to map urban
thermal comfort and the
ecological stress induced by heat
islands. UTEVI =
e Calculates the proportional LSTmean
thermal variance relative to the
global mean (in Kelvin)

LST — LSTmean
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Urban Thermal Field Variance Index (UTFVI)

UTFVI Range UHI Phenomenon Ecological Evaluation Index (EEI)
Presence / Thermal Comfort

< 0.000 None (Thermal Sink) Excellent

0.005 - 0.010 Middle Normal

0.010-0.015 Strong Bad

0.015 - 0.020

>0.020 Strongest (Critical Hotspot) Worst
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HOARE LEA (H)

Select City:

Select Date Range:

Summer (June to August

Select Cloud Cover

Display Layer

UTFVI

>

& Google Earth Engine Apps

Environmental Evaluation: Urban Thermal Fleld Variance Index
(UTFVI)
What is UTFVI?
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SUHII =LST - LST

rural

Surface ]
Urban Heat

|sland LST LST.. SUHI
Intensity - SUHII = Surface Urban Heat Island Intensity

 LST=Land surface temp of a pixel

e LST rural=The mean temp of the selected
non-urban buffer or vegetated baseline.
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To sum up

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
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Proposed solutions

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

For street level, you should use satellite LST data.

Landsat Land Surface Temperature LST (30m), from

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

e probably over 3-5 years.

Decide on a method to fill in cloud cover

e we suggest using machine learning

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

e we suggest Surface Urban Heat Island Intensity



https://earthexplorer.usgs.gov/

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
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Urban Heat Index - Further information
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https://forms.cloud.microsoft/Pages/ResponsePage.aspx?id=Ou_xRPgk9kW11kFai4BOooyXivwzLKlIl1iyFV3itCtUNFdXQUFCOVFKVUEwQTRETlBTVUE1NkozVi4u

Thank you for your time

Any queries: info@urbanheatindex.com

Follow us on LinkedIn in
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mailto:info@urbanheatindex.com
https://www.linkedin.com/company/urban-heat-index
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