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Overview

* What are fuels?
* Who measures the fuel?
e DRF Intro

* Assessing fuels
* What are the current methods?
* What are the gaps for the users?

* Opportunities to address gaps through DRF project
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What are fuels?
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What are Fuels?

* Vegetation that burns in a fire
* Fine AND heavy fuels

* Properties of fuels
* Thickness of fuel elements

* Degree of horizontal and vertical
continuity

e Condition of the fuels
* Height of the fuel complex
* Amount of fuel

* Mapped and assessed at different
levels
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Who assesses fuel?
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Who and Why Do We Assess Fuels

Predictive Services and
Forest and Fire Ecologists

- :

Firefighters Land and Fire Managers
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Fuelling the fire behaviour models of the future

* Disaster Ready Fund - projects to improve resilience to natural
disasters

* Purpose:

* To develop a fuel assessment manual and associated guides to meet
the demands of current modelling needs and land and fire
management decisions

* Deliverables

* Fuel assessment manual and associated guides

* Field data

* Vic Traditional Owner project
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Don’t we already have in-field fuel assessment methods to help
with the fire behaviour model and land management needs.....
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Operational Guides
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Stand on the shoulders of giants
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Field Guide
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McCorkhill forest, WA. Photo by Neil Burrows
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SAPLINGS AND TREES

4-9

9 -16

Most common species

Pinus ponderosa

Finus ponderosa,
Pseudotsugs menziesii

5 ‘_::':;-:-t o ',‘.-{"-;\. et “‘a ﬁ;} t\‘ .',:'_"_ s
. {)

Tree density (stems/ac) 34 84
Live 34 34
Dead 0 50

Avg DBH (in) 6.2 12.0
Live 5.2 13.4

| Dead -- 11.1

~ | Avg height (ft) 25.0 52.0

Live 29.0 55.0

Dead -- 50.0

| avg ladder fuel height (ft) 4.0 5.6
| Live 4.0
Dead --
avg ht to live crown (ft) 13.5
Live cmwn mass (tons/ac) 1.05
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Purpose and users

About this guide ...

"Spotting" in eucalvpt forests commonly determines success or failure in

controlling wildfires or managing prescribed burns.| Spotting potential
depends substantially on the surface texture and condition of eucalypt

bark.
1. About this guide

Overall fuel hazard

assessment guide 1.1 Purpose
The main purpose of this guide is to allow people to:
* make a rapid, visual assessment of fuel arrangement, and
-| gain an understanding of how this will affect the chances of controlling a bushfire. Field Guide
AR
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Extended assessment approaches

Terrestrial Laser Scanning: An Operational Tool for Fuel Hazard
Mapping?

by Luke Wallace 1.°1 882 gamuel Hillman 2T &8 ¥ Bryan Hally 3 8" Ritu Taneja 3 &
Andrew White 3 B2 and James McGlade 3 &
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Gaps - Land Management

 Visual assessments work well for their
original purpose

. . . u Sensors MO™
* Agencies invested in extended methods

ancstigaling Surface and Near-Surface Bushfire Fuel
Attributes: A Comparison between Visual

[ ] Seve ra l li m itati O n S kn Own by u S e rS a n d Asscessments and Image-Based I'()?nf.('!ouds
hlghllghted by academics. e
 Separation between strata is challenging u"'«“;"'“‘z“.,.“‘;,..".,‘:;’“‘h"’ SR
* Subjectivity and variability k) Jorests wor:
° F| ne fu e l.S on ly \;is;i:;‘l‘Assessmcnt of Surface Fuel Loads Does Not
epp. . . Align with Destructively Sampled Surface Fuels
* Difficult to measure vertical and horizontal

Visual assessments of fuel loads are poorly related to
destructively sampled fuel loads in eucalypt forests

continuity
 Link to fire behaviour is variable

* Different frameworks between rapid and
extended methods
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Gaps - Fire behaviour model

* Assessment methods link to a QR qremen | (o
specific fire behaviour model Grassland Savanna

CSIRO Grassland CSIRO Grassland for
fire spread northern Australia

 Gap between what the model = TN
needs and what is assessed in the Cracevat oty | Gru et o
field

* Knowledge exchange is difficult
nationally and globally

O 2 o\
Heathland Mallee heath

{(Shrubland)

Mallee-Heath Adjusted

Shrubland model
model Pine model

Modilication of Cruz et of
Andarson of of 207%)
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Opportunities to address
gaps
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Fuelling Fire Behaviour Models of the Future

To meet the needs of...
Develop a Fire ecology
framework and Fu Planned burn effectiveness Traditional
Assessment Operational fire requirements OWf'eftl(e?
. . . project(s
Manual (detailing Monitoring change over time working with
what and how) Planned burn prescriptions Cultural Fire
AFDRS/Spark/Phoenix/Future Simulators Group
T
o\ 174 Plus more....
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Gap to opportunity

Gap 1. Separation between strata is challenging
Opportunity 1. Develop consistent fuels framework applied across all levels of assessment

Overstorey
Bark Bark
Overall
Connectivity 7 N
:’ Data driven by |
Understorey trees ! height
: Elevated

Ferns, palms and

Srass trees Near-surface

Intermediate

e o ———

Shrubs canopy
Grasses || e _- 2
Downed woody
Ground covers
Litter Surface
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Understorey
trees
Bark
Shrubs
Litter and
suspended dead
Grasses Downed woody

Ground cover

OFFICIAL



trees

‘e AR E

.
y -
’

-

TR g
s 3
=1

* Downed woody. #

|2

-

> .

uspended dead

RETIR




Gap to opportunity

Gap 2. Subjectivity and variability in structure and condition
Opportunity 2. Research new methods to reduce subjectivity of condition and structure

Classification Object detection Segmentation

=

Fig. 2. Vinal depiction of the six different fuel biyers sampled by the students each hour throegh the sampling period. Red line
depicts the boundary between the canopy above and the stems below (Photo credit Kerryn Little).
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Gap to opportunity

Gap 4. Difficult to measure vertical and horizontal continuity
Opportunity 4: Research and develop new metrics
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Gap to opportunity

Gap 5. Link to fire behaviour is variable
Opportunity 5. Research factors relating fuel to fire behaviour under different conditions

Downed woody material DBH, stems/ha, tree height Overall connectivity
o RO P




Gap to opportunity

Gap 6. Current assessment methods don’t capture requirements of fire behaviour models.
Opportunity 6. Develop methods that meet needs of current and future odels

* Work with
researchers to
Identify future model
requirements both
iInside and outside of
Australia

SmokeView
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Conclusion

Figure 6: Fuel stnxcture of ecoiogally mature eucalyptus forests in Victona (Gelle et al 2010)
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Load vs Arrangement

* Early focus on quantifying
surface fuel quantity as per
model the requirements

* Arrangement was observed to
be a more dominant influence
than load by itself.

* More complex models were
developed
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Fuel Characteristic Classification
System (FCCS) Field Sampling
and Fuelbed Development Guide

Susan J. Prichard, Anne G. Andreu, Roger D. Ottmar, and Ellen Eberhardt
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FIELD GUIDE TO THE

CANADIAN FOREST FIRE BEHAVIOR

PREDICTION (FBP) SYSTEM Field Guide: Sampling Fuels in the Context of the Next-
Generation Canadian Forest Fire Danger Rating System (NG-

FBP Fuel Type Descriptions CFFDRS)
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Pilot project guides
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Australian states and Territories

State Method

Victoria Overall fine fuel hazard assessment guide 4™ edition

CFA Grass curing guide

Pilot usage- Pickering and Cawson (Extended assessment guide),
Wallace et al. (TLS)

New South Wales Overall fine fuel hazard assessment guide 3™ edition
RFS Grass Curing Guide
Queensland Overall fine fuel hazard assessment guide 4t edition
QLD Grass Curing Guide
South Australia Overall fuel hazard guide for South Australia (essentially same as

OFHAG 4t edition)

CFA Grass Curing Guide

Australian Capital Territory | Overall fine fuel hazard assessment guide 4t edition
CFA Grass Curing Guide

Western Australia Vesta Fuel Hazard Guide?

Visual fuel load guides?

Hollis et al. 2025

WA Grass Curing Fuel Guide

Northern Territory North Australian Grassland Fuel Guide
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Field Guide
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