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UK Wildfire Conference

New Perspectives.
Shared Solutions.

The UK Wildfire Conference returns as a key biennial event for wildfire professionals. Wildfire2026’s theme,
“New Perspectives — Shared Solutions,” highlights collaboration and innovation in wildfire management.
Attendees will gain insights from expert-led keynote sessions promoting shared learning.

Receive exclusive updates on event announcements by joining the Wildfire2026 newsletier.

ACall for speakers and poster now open
AEarlybird tickets on sale now

www.ukwildfireconference.co.uk
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What is a wildfire?

Not all outdoor fires are wildfires.

Currently, there is no single definition of what constitutes a wildfire and categorisation varies across
different agencies.

[ 99kt WEGWI ¢cqRYUcGW] eRT ¢cURIWI INnRURgqRYUWYnWe¢ Ws RGT nRI 1JLW
A Involves a geographical area of at least one hectare (10,000 square metres)
A Has a sustained flame length of more than 1.5 metres
A Requires a committed resource of at least four fire and rescue service appliances/resources
A Requires resources to be committed for at least six hours
A Presents a serious threat to life, environment, property, and infrastructure.




What is a wildfire?

This table shows a breakdown of all outdoor fires and how many of them are classified as a wildfire by
the NOG definition.

Low in number but can be high impact ©qtel e N
in terms of resources _ o

f‘_ #
Year All outdoor fireswWildfires :i g
2021/22 631 5 e
2022123 601 6 %
2023/24 360 1 2
2024125 391 6
2025/26 674 7 ,
2026/27 447 9 ,
Total 3104 34 Y=~
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@  GMFRS station = S s Ny

— Motorway < [ \s ~y

Land Use Aggregated Class “"\’,v"‘ %
- Broadleaf woodland b i : s ) 5 2

I coniferous woodland { & 7 4 . : 5 o S W ¥ Jem

Arable g
Improved grassland »
Semi-natural grassland
I Mountain, heath and bog
Freshwater 2 A &
Built-up areas and gardens T

¢ Cra Y

map of land use in Greater Manchester denoting areas of moorland and displaying historical wildfire
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Data during the incident

The data for all incidents remains at NWFC whilst they are ongoing. The read only version is in the form of a log file
such as the example below.

Behind the scenes this is also going into a database. When the incident closes there is an automatic data transfer
RUqVYW] ~[ AEkt WRUHRIT WUqWl WHEY!I T RUNDW 't qi Weif AEb HOWc 131 13 Wa é
to DHCLG/Home Office. All the data is then available to analyse internally.

elled. Dupicated to Incidents.
= atedngdent data
10:51:30  25/07/2026 caddisprvrl8 304 @ePENT=[ G30C1 ] [INFORMATIVE] BY RADIO FROMGL BURDSALL - FOLLOWING REPORTS FRS.

Informative messagesT T A

information EXTENDING THIS FURTHER DOWN THE PENNINE WAY. FOLLWING A CONVERSATION

WITH AM GILLETT SHE INFORMED ME THIS WAS AGREED AND UU CONFIRMED THEY
'WOULD TAKE WATER FROM CHEW RESERVOIR. I HAVE SPOKEN TO GM LACEY WHO HAS
RECONFIGL FRS WHO IGHTS OF HOSE FROM THE

END OF GMFRS DUG LINE AT LADDOW MOSS TO THE PENNINE WAY. CONFIRMED THAT I
WILL NOT SUPPORT EXTENSION TO THIS WET PROTECTION LINE. I HAVE OFFERED TO
SUPPORT TO DERBYSHIRE FRS WITH THIS WATER SUPPLY ON THEIR RIGHT FLANK ON
LADDOW MQSS IF WE ARE ABLE TO SUPPORT THEM.

10:54:02 25/07/2026 cadintnw02 ‘COMMENT=— pi Paint:
10:54:02  25/07/2026  cadintnw02 (G5058 has changed its status to I
10:54:02  25/07/2026  cadintnw02 >— END OF SWINESHAW comments

10:57:40  25/07/2026 caddispnw05. 95  COMMENT=[ G17P1] BY RADIO RELEASED FROM INCIDENT NOT AVAILABLE DUE TO CREW WELFARE
Resource=G1Z2 aat=[Deployment Point] Status change for CHEW VALLEY (2607014797), Location=BANK LANE/HOLMFIRTH ROAD GREENFIELD OLDHAM

ASSIStance messages-r the fw 25’"7f1“2: e ﬁ == ::;m B (< [Deploymentragt] change for CHEW VALLEY ( D LANE/HOLMFIRTH ROAD GREENFIELD OLDHAM
OIC requlres Somethlng B fieiiaddispnvit 1054 mﬂm=[m(:][mrm(:fvmlommmn1mommnmmm

11:13:59 25/07/2026 caddispnw8

Bi0 FROM G30C1 - CORRECTION TO PREVIOUS MESSAGE.

change for CHEW VALLEY ( ), Location=EN{: 368,403262.468): INEFFICIENT.FIRM. JOGGED

404
11:16:33  25/07/2026 50195
assigned to resource G54P1, Location=EN(403078.368,403262.468): INEFFICIENT.FIRM.JOGGED
50195

Resource is being allocated =~ s s conwe - : :
and mobilised o, b 10,

11:17:21  25/07/2026 $G54P1 )5 = B = t=| jint] Status change for CHEW VALLEY (2607014797), Location=EN{403078.368,403262.468): INEFFICIENT.FIRM.JOGGED
11:17:23  25/07/2026 $G54P1

Resource has set off to — e St o o CHOW AL AT Lo 2524, T oG

H H d t 11:17:36  25/07/2026 ¢ 1, Status=UC, Ci lkgroup FNWR-OPS03 assigned to resource G14P1, Location=EN(403078.368,403262.468): INEFFICIENT.FIRM.JOGGED

I n C I e n 11:17:36  25/07/2026 caddispnw5 50195  COMMENT=— Comments copied from Deployment Point: CHEW VALLEY

** G14P1 MOBILISED FOR REQUIREMENT "PUMP', (ETA: UNKNOWN, DELAY: 01:00,
PREVIOUS STATUS = HW)




Data during the incident
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Data during the incident is
captured in several places:
- Incident log at NWFC
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- Decision log used within
Incident Command

- Resilience Direct
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Plume Forecast Below 100m

Valid From:
19:00 BST 17 Jul 2026

| Until:
¢ 07:00 BST 18 Jul 2026
 Release Details
i Duration 12 hrs 0 mins.
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(C) Crown Copyright and database right 2026, Met Office and Ordnance Survey AC0000816445



Number of mobilisations Fire Engines

80
1 I““Il"""ll"'""lllllllluu .

One of the main things we look at is )

number of mobilisations to the incident s
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other two were also wildfires in 2018
(Saddleworth and Winter Hill). 35
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NB: not including admin incidents
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The max number of fire engines sentto
the incident in one day was 69 and the .
max number of officers was 33. :
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Counting mobilisations and time

Will also look at further breaking down
mobilisations by number and time (hours)
by call sign

In general the closer fire engines will be
mobilised the most, although rotated for
reliefs. However, fire engines with wildfire
special vehicles in their station will also
be mobilised many times.

Fire engines Officers

Call Sign|No of MobsTime Call Sign|[No of MgTime
G10P1 11 540 GS055 16 306
G40P1 28 466 GG022 13 139
G30P1 58 234 GG020 14 137,
G51P1 43 215 GS084 14 133
G30P2 41 206 GS058 18 130
G15P1 23 178 GS089 13 112
G37P1 42 165 GS102 5 109
G21P1 38 147 GS072 12 98
G24P1 18 147 GS074 5 94
G58P1 18 141 GS099 9 93

Can think about time in aggregated way.

This table is the total amount of hours all
resources were in attendance for the first
two weeks of the incident

Date Pump [Officer |Special |Total
11-Jul 17 9 11 37|
12-Jul 142 89 137, 368
13-Jul 285 187 645 1117
14-Jul 292 198 377 867
15-Jul 377 238 431 1044
16-Jul 307 218 60, 586
17-Jul 281 151 37 468
18-Jul 559 339 2347 3245
19-Jul 299 102, 423 824
20-Jul 339 128 10 478
21-Jul 236 207 75 518
22-Jul 120 206 67 393
23-Jul 68 106 174
24-Jul 70 101 11 182
3392 2279 4630 10301

Can use this information to calculate
costs if required



AVL data & a key source of information

Our fire engines and officers (via radio) are tracked so NWFC know their current location/status at
any given time and they record location information everylBD0O seconds depending on status
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Data recorded
Callsign
Easting/northing
Status
Timestamp
(incident number)
Speed

Heading
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146,503,966 total data points!!!




AVL data to assess availability

Can also use the status and
timestamps from the AVL data to
look at fire engine availability

Presented in graph format can
see on a hourly basis how many
fire engines were where and in
what status.
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Non-wildfire life still goes on!

Whilst the wildfires are ongoing, still need to retain as much availability for business as usual. We can do this by:
- Pre-planning which pumps are sent as reliefs

- Using standby zones to ensure even spread of coverage

- Spate conditions (reducing attendance at incident and stopping nomssential activity)

- Requesting over the border resources

The map and table show the incidents we attended from #1July to 18" August during the wildfire period

Incident Theme Incidents Fatal Injured Rescued Mobilisations

Accidental Primary Fire 265 0 29 8 644
Deliberate Primary Fire 119 0 4 1 765
Unknown Primary Fire 59 0 2 0 356
Accidental Secondary Fife 551 0 0 0 641
Deliberate Secondary Fife 865 0 0 0 954
Special Service 965 20 193 229 1346
False Alarm - Apparatus 1177 0 0 0 1879
False Alarm - Good Intent 659 0 0 0 938
False Alarm - Malicious 65 0 0 0 98
False Alarm - Misc 14 0 0 0 26
Not Applicable 93 0 0 0 22
Total 4832 20 228 238 7669




Wildfires elsewhere

Large wildfires require the use of national resilience.

DuringDovestonewildfire, over the border fire engines were not utilised, however specialised tedmsns teams and tac advisors
came from other parts of the country as part of managing the incident.

This summer has been the biggest summer of wildfires across the country. GMFRS sent resources to Derbyshire, Wales ard Hampsh
(and maybe other places)

Key

(ﬁ Major wildfire locations
in July 2026

Figure 1: Location of wildfires
in the UK (RGS)




Any
Questions?

Clare Nolan
nolanc@manchesterfire.gov.uk
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WILDFIRE, HEAT AND HOMES

Smoke from fire to
bedroom

How open data helps us understand wildfire smoke and indoor AQ

Congbo Song, Hao Zhang, Sharon Weinberg, Alexander Horsley and Thomas J. Bannan
National Centre for Atmospheric Science - University of Manchester



TINTWISTLE AND DOVESTONE MOORS -

Two moorland fires,

Tintwistle fire starts

1,500 HA BURNED

In the middle of a heatwave

Smoke wave 1 Smoke wave 2
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PM2.5: DEFRA AURN and OpenAQ. Wind and temperature: Open-Meteo (ERAD). Fire power: NASA FIRMS. Times in UTC.
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OFFICIAL ADVICE, 14 JULY 2026

"Stay inside and keep windows and doors shut. If it becomes hot indoors, move
to the coolest part of your home, particularly when sleeping."

UK Health Security Agency

Staying inside can mean sleeping in a
hot, smoky bedroom

Most UK homes have no air conditioning. On a hot night, opening a window is
often the only way to cool down.

19



FREE FOR ANYONE TO USE

Open data we used

Satellites that spot fires Air -quality monitors

NASA FIRMS - heat from active fires, seen DEFRA AURN network - hourly readings of
from space several times a day fine smoke patrticles in UK towns

Smoke maps Air -trajectory and dispersion
Copernicus (EU) - computer maps of NOAA HYSPLIT - traces where air (and
where smoke is drifting smoke) travels from the fire

Population maps Outdoor air sensors

EU Global Human Settlement - how many OpenAQ - readings from sensors people
people live in each city run at home

Community sensor data from OpenAQ was downloaded with the normet Python package

Weather records

Met Office - ERAS - temperatures,
heatwaves and wind direction

Energy Performance -certificates

EPC register - how millions of homes are
built and ventilated

Air sensors in 22 homes

Our study - the one piece nobody else had:
air inside bedrooms and kitchens

20




11 YEARS, 61 UK CITIES, 95,188 CITY-DAYS

x On heatwave days, wildfire smoke
was about 13 times more likely

All other days

Smoke reached a city on 2.7% heatwave days, but on only 0.2% other days.

Share of city-days with wildfire smoke, UK, 2015 to 2025 21



2015 TO 2025

40 heat-and-smoke episodes in 11 years

28

cities affected at least once

22.6m

people live in those cities

81n 10

homes there rely on natural ventilation

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Heat-and-smoke episodes per year in UK cities. Sources: Met Office, DEFRA, NASA FIRMS, EPC reqister, EU >
population data



NASA SATELLITE IMAGE

Satellite photo of the smoke plume, 13 July
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NASA Aqua satellite, true colour (NASA Worldview / GIBS). Orange dots: fire hot-spots from NASA FIRMS. 23



CHEMICAL TRANSPORT MODELLING

Modelled smoke dispersion from the fires

Computer model, average of 12to 15 July 2026

Liverpool
O

'Smoke from|the firesinjthe model'

Uess]

Chemical Transport Model (WRF-Chem) run twice, with and without the fires; the map shows the difference. 24



Computer model, average of 12'to 15 July 2026

Liverpool
O

Smoke fromithe fires|inthe model

25



COMMUNITY SENSORS

AIr sensors run by the public, shared on OpenAQ

Wiatomthecast BWBMY -~ = =~ People run small air sensors at home and share
' ‘-Leedsf' = the readings through OpenAQ. We used 13 of
ST Las  them.

‘. 3 |~ ';.'.;*' :,..-:‘,'-
..~ Inthe second smoke wave the wind blew from
*Fir;_es * © o o, theeast Sensors downwind of the fires read a
. .= _“&f " middle value of about 37; those upwind read
T AESERRSIEE  about 15.
e o '-' I 2L e P
. @ sheffield
AT kE P S 0 o
R R, SR v il .- = 0On12and 13 July, when the fires were fiercest,
>, ‘b"“' < > \'.: .'.-:’;wg',' = .
AW & et Y ey Sy “ . . % sensors east of the fires read about 1 and
G ge fine gartl'cle§,13~to'1‘8‘ Jy_l_y (ug/m?) : g “u

i~ .. -, o . sensors tothe west read 30 to 47.

(O 19:.%15:.-"_20 ’ 30“’45 S o0 1 s R L A '
* - ' - . . : ‘ . ot " . ] - - -
R DL A 5 S P - ; PR A £ Squares are the official monitors. Home sensors show the ups and

downs well, but their exact amounts are less reliable.

OpenAQ (AirGradient sensors), downloaded with the normet Python package. 13 of 16 sensors passed our checks. 26



What happened inside people's homes?

Manchester

6@ -'. e
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i Nort..hWales

Each blue dot is a postcode district; "2" means two homes.

Monitoring with the Manchester Adult Cystic Fibrosis Centre

Low-cost sensors were already running in 22
homes before the fires began.

The people living there have cystic fibrosis , a
lung condition that makes smoke especially risky.
They are vulnerable population, exactly who the
"stay indoors" advice is meant to protect.

Every 5 minutes the sensors recorded smoke
particles , carbon dioxide (a sign of fresh air
coming in), volatile organic compounds and
temperature .

W
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BEDROOMS AND OUTDOOR AIR

Bedroom PM2.5 rose and fell with the smoke
outside

Smoke wave 1 Smoke wave 2

N
al

N
o

WHO daily limit

Fine particles (pg/m?3)
S o

Outside air
5 Inside
bedrooms
0 1 Jul 6 Jul 11 Jul 16 Jul 21 Jul 26 Jul

Daily averages. Red: 22 bedrooms. Grey: city air monitors at Salford Eccles and Manchester Piccadilly (DEFRA).
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EXAMPLE FROM 16 JULY

Smoke came in when a window opened

Carbon dioxide in the bedroom: falls as fresh air comes in

1500 Window Just after 4 am on 16 July, carbon
1250 opens dioxide in one bedroom suddenly
£ .
S 1000 dr_opped ; someon_e had opened a
window for fresh air.
750 —
Fine particles: bedroom rises to match the smoky air outside Wlthm half an hOUI', SmOke partICIeS
- In the bedroom rose to match the
. B — smoky air outside
E /
® 10
—— Bedroom Outside We saw particles rise while carbon
& 4:00 am 4:30 am 5:00 am 5:30 am dioxide fell in 14 of the 22 homes.

One of the 22 homes, night of 15 to 16 July 2026. Outdoor: DEFRA city monitors. 29



THE INCREASE

The fires added about 9 pg/ms3 to indoor air

e Normal days (1to 6 July) ME During the fires (7 to 20 July) Extra during the fires Bedrooms Kitchens
+10.2 Finest (PM1) +4.1 +4.8
5 15 +8.7 +9.1 Fine (PM2.5) +8.7 +9.1

12 12 Coarser (PM10) +9.6 +10.5

Y
(=)

Outside, fine particles went up by about 10.
Indoors they went up by about 9, so most of
the extra smoke outside made it inside.

al

Fine particles, PM2.5 (ug/m?3)

2

Outside air Bedrooms

Kitchens All 22 bedrooms went over the WHO daily
limit on at least one day (15 of 22 on the
most cautious estimate).

Middle value of each home's own change, in pg/ms3. Normal: 1 to 6 July. Fires: 7 to 20 July. 30



VENTILATION

Heat kept windows open

Without air conditioning, opening a window IS

2 f 2 2 how most homes cool down on a hot night, and it
O let the smoke In.

homes let in more outside air than After the official warning, we saw no drop Iin
usual during the worst smoke. ventilation .

On nights with less ventilation, bedrooms had
less smoke but were warmer

Fresh air coming in was measured from bedroom carbon dioxide ot



KITCHENS

Kitchen air on hot, smoky days

On hot, smoky days kitchen air had three
times the fine particles of a normal day.

Bl Camein fromoutside B8 Made indoors (mostly cooking)

N
(=)

18

WHO daily limit Almost all the extra came in from outside

o

Windows shut with a ducted cooker hood
copes with outdoor smoke up to about 40;
windows open, only up to 17.

10

Kitchen fine particles (ug/m3)

Gas and electric hobs have the same level of

0 Hot and particles.
days days days smoky days

26 kitchens in the same homes, 717 cooking events 32



QUESTION 4

Which measures keep bedroom air clean?

Estimated bedroom smoke levels during a 3-hour smoke spike

|
Outside air, during the spike : _ 35-80
|

16-55

Ventilation system with filter _ 13-40

|
|

air purifier (HEPAfiter) [ 2-10
|

Air purifier + cooling - 7-15

0 WHO daily limit: 15 40 80

Air-con only, no filter

Extractor fan, no filter

Micrograms of fine particles per cubic metre. Model estimates based on air-flow measured in study homes;
purifier figures are best-case.



POLICY

Recommendations

Combine heat and smoke warnings

During the fires, heat alerts were at Amber while the air-quality
index said "Low". A single heat-and-smoke warning would cost
almost nothing.

Purifiers and cooling for  vulnerable people

89% of surveyed households owned no air purifier. For people
with lung conditions, a purifier plus cooling could one day be
offered through the NHS, after proper trials.

Report sub-daily peaks

Daily averages hide short, intense smoke spikes at night,
exactly when people sleep with windows open.

Building rules that cover heat and  air quality
Building rules treat fresh air and overheating separately. New
homes and retrofits should be designed for heat and smoke
together.

Recommendations from the study; the NHS idea is a question for future research, not a tested outcome

34



PRACTICAL STEPS

What you can do on a hot, smoky night

A Look up local air quality and nearby fires before
you open the windows.

A Run an air purifier with a HEPA filter in the
bedroom, with the windows shut.

A Shade the windows during the day, and ventilate
the house when the outdoor air is clean.

A Go easy on extractor fans while there is smoke
about. They can pull smoky air in through gaps.

A If you have a lung condition, make a plan with
your care team before summer.

General information, not medical advice

EXPLORE THE DATA YOURSELF

Live fire map
firms.modaps.eosdis.nasa.gov/map

UK air quality, now and forecast
uk-air.defra.gov.uk

Smoke forecasts for Europe
atmosphere.copernicus.eu

Heat-health alerts
metoffice.gov.uk

Satellite photos, every day
worldview.earthdata.nasa.gov

Community air sensors
explore.openaq.org

35


https://firms.modaps.eosdis.nasa.gov/map/
https://uk-air.defra.gov.uk/
https://uk-air.defra.gov.uk/
https://uk-air.defra.gov.uk/
https://atmosphere.copernicus.eu/
https://www.metoffice.gov.uk/
https://worldview.earthdata.nasa.gov/
https://explore.openaq.org/

Open data + research data let us better
understand th e smoke from the fires into
people's bedrooms

Thank you. Questions?

National Centre for Atmospheric Science - University of Manchester - Manchester Adult Cystic Fibrosis Centre

MANCHESTER
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Wildfire Intelligence; Using Earth Observation and GIS t
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* .. Characterise Fire Activity in the UK

Gail MillinChalabl, Gareth Clay Ana Maria Pacheco Pascagadames Moriso) Thomas Smith
Sneha Mendiratty Olivia Bickerstaff Emma Cole

(1) University of Manchester (2) Forest Research (3) London School of Economics
t I NI 2F GKS W¢2gFNRA F 'Y CANB 51 y3aISNI wl Ay

www.ukfdrs.com

Contact: Dr Gail MillinChalabi Gail.Millin-Chalabi@manchester.ac.uk)

UNIVERSITY OF (‘m'\ Swansea

MANCHESTER 4 UNIVERSITYOF BR  Universit This project is funded by
1824 ‘u}%‘ svivoran £ X ETER ;ﬁ—fy-s-g—o)f
The University of Manchester a \/ Abertawe Natural

& Environment
Research Council
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|SE s AN L T Grant ref: NEITO03553/

Fores-t Reseo rch Karlsruher Institut fiir Technologie

29" September 2026 Up in smoke exploring the data behind UK wildfires, Open Data Manchester
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