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Strong upward trend in extreme fire events
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A Strategic Shift in Wildfire Risk Management Respareh

shifts the focus from
reactive firefighting to
proactive ignition management
saving resources, ecosystems and lives
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(Yebra et al, 2026)


https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content
https://www.ga.gov.au/scientific-topics/dea/dea-data-and-products/dea-fuel-moisture-content

Australian Operational Product 2

Bushfire

Research

Centre of Excellence

January - 2019
1x108

ude (275G

%108

20

20

February - 2019

March - 2019

Ltituge (2PSG:35771

w
°

!
w
in

—an

a
Lonaitude (FPSG:3577)

May - 2019

a i >
Lonaitude (FPSG:3577) 1x108
June - 2019

20

Ltituge {PSG:35771

35

) i
Lanaitude (EPSG:3577)
July - 2019

3
1x108

] T 3
Lanaitude (FPSG:3577) 1x108
August - 2019

a
Lanaitude (FPSG:3577)

September - 2019

1

a 3
Lanaitude (E#SG:3577) 1x108

October - 2019

a
Lanaitude (FPSG:3577)

November - 2019

3
1x10°8

3 5
Lanaitude (FPac:3577) 1x108

December - 2019

5 o a 1
Langitude (FPSG:3577)

a i >
Langitude (FPSG:3577) 1x108

160

150

120

M
g
Fuel Moisture Content (%)

o

140

120

M
g
Fuel Moisture Content (%)

o

160

150

M
g
Fuel Moisture Content (%)

Committee on
Earth Observation Satellites

Wildfire Pilot
Dryness

Not every APEC economy
needs to build this capability
from scratch.
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Anticipating Flammability: Fuel Moisture Forecasting Bushfire
Centre of Excellence
240
180 1 MO o coue RE0.49, RMSE=14.80%, MAE<12.52%
- 7 - day forecast: K=0.4%, SE=14.80%, MAE=12.52% e 7 |
LEMC1s - oy forecast: R2=0.46, RMSE=15.55%. MAE=13.98%, [inus ponderosa (BRDRAWS) | ¢, =
150 4 g
g :
< 1204 {508
= =
=3
= 90 3
- 60 =
ﬂ ] |
5] (] I_] e B s P e |_| T . 5
May 2008 Jun 2008 Jul 2008 Aug 2008 Sep 2008 Oct 2008
280
2304 LFMCeurrene: R?=0.60, RMSE=23.97%, MAE=20.55%
e LFMC7 — day forecast: R*=0.53, RMSE=25.05%, MAE=22.23%
50 LFMCis - day forecast: R*=0.46, RMSE=31. 30%, MAE=27.42% F210 E
- =
2 ® — Eucalyptus spp. (EucFACE 1) =
o3 N o=
< 1307 S ] T~ - 140 2
5 i, A H @ &
80 - Ny > S - 5 :
.\._. ¥~' o e - 3
30 .

Feb 2019 Mar2019 '\pr2019 \1&) 2019 Jun"019 Jul 7019 Aug 2019 Sup2019 OLlZOIQ Nov 2010

DATE

w— LFMCcyrrent == LFMC;7- day forecast

LFMC= Live Fuel Moisture Content

ws LFMC;s - day forecast

® LFMCmeasurements

(Jia et al, 2026, Remote Sensing of Environment)




Bushfire

OzFuel: Space-Based Fuel Flammability Monitoring Resoareh

entre of Excellence

Specifically designed to monitor

vegetation flammability from space

- Complements active fire missions by
addressing pre-fire risk

ANU 3D printed engineering model for the OzFuel telescope
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The Dunns Road Fire: when a fire starts unseen Research

Dunns Road Fire

New South Dubig Fires: 27-28 Dec
Wales 2019

Dunns Road Fire

Lightning:
Nationa,, ".rk 27'28/12/2019

Lac’an Valley.

Dunns Road Fire

Wagga Wa[
()

M
% Canberra

~'emans Bay
.

Croajing slong

Tree hit by lightning, with evidence of sap extrusion.
Photo from NSW Coroner’s Report via Canberra Times

o ~1,000 strikes, 27—28 Dec 2019
o Lightning hit ~¥11:50 PM, undetected ~12 hrs
- Crews arrived ~1 hr later; fire 3=5 km?

THE FINAL IMPACT
Burned for 7 weeks
Consumed 334,000 ha
Destroyed/ damaged 1,024
structures (186 homes, 27
business)

S56 million in damage
Tragically, one fatality



Modelling Lightning-Driven Ignitions Resedron
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- Weather and geography have the strongest influence

Climate zone

Elevation

850 hPa Dewpoint depression
Soil moisture (10-35 cm)

Slope

Relative humidity

850-500 hPa Temperature lapse
Soil moisture (top 10 cm)
Vapour pressure deficit

Wind speed

Live fuel moisture

Dead fuel moisture

Lightning polarity and amplitude
Aspect

Rain

Vegetation cover

Bl Climate and topography (static)
mm Weather and atmospheric conditions (dynamic)
Bl Lightning characteristics

Fuel type . -
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Zao et al. Under review
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Camera footage from 7| WATGHIQWERS

Yan et al. 2022




Camera early detection is sensitive to conditions
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These results are based on prescribed burns, which may not fully represent all fire conditions

. Detection improves
- after ~30 min

0 30 60 a0 120

Time since ignition (minutes)

High wind
disperses smoke
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Wilson et al., In preparation
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Drone on a Beyond Visual Line of Sign (BVLOS) mission el
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BVLOS operation detecting and confirming a controlled ignition source



Drone: 3D reconstruction of the surrounding fuel Bushfire
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Integrated system: minutes rather than hours il
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Demo of autonomous technologies

. . Confirmation & Targeted
=EHVAVE Early D ion o
arly WWa g L7 R characterization Deployment
Continuous awareness of Ignitions detected within

potential ignitions. minutes Drone confirms ignition Rapid, safe, and informed
and context (~20 min) response

Time from possible ignition (minutes)
Under current operational constrains of crewed aircraft

Delayed

Early Warning Detection Response

Awareness of potential Detection delayed ~12 h
ignitions (e.g. night-time /
remote)

Fire already established

>
Time from possible ignition (Hours)
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 Fragmented systems
« Tested in isolation (not real conditions) -
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Research Access, Integration & Trust Operational System

Break data & algorithm silos Emergency services

: " it

R Un;]v?)rsmes. i Make technologies work together Lanl(-jjt:r:gis ors
esearch Jrganization » Know what works, when, and where » Sl

Start-ups & Innovators Forestry industry

Test under real fire conditions
Enable shared standards for decisions

Insurers

/

From innovation — to integrate capability



What this means for APEC members economies? Resecrch

- Share what can be shared: Satellite data, validation frameworks, standards,
algorithms and knowledge don't necessarily need to be recreated by every
economy.

- Adapt what must be local: Fuel types, fire regimes, infrastructure, operational
procedures and institutional capacity vary enormously across APEC.

- Build systems, not technology silos: Investment should connect
preparedness, ignition intelligence, detection and response.

- The goal is not more data. The goal is more time to act.
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Contact Us Learn more:
Prof Marta Yebra

Director, Bushfire Research Centre of
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. i 4 Bushléire
Email: marta.yebra@anu.edu.au L ¥ Research
Phone: +61-2-612 54107 |
Annual Report
LinkedIn: 2024-2025

e Marta Yebra
e Bushfire Research Centre of Excellence
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