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Celebrating 20 years of rural fire research in NZ

Scion, in conjunction with the Rural Fire Research Advisory Committee, hosted the fourth Rural
Fire Research Workshop in June 2012. As well as continuing the theme of research adoption, it
also celebrated 20 years of NZ rural fire research. The programme included presentations and
discussions on where we have come from, where we have got to and where we are heading.

We were fortunate to acquire Dr Marty Alexander, formerly of the Canadian Forest Service, as a keynote
speaker for the workshop. Several other international speakers were also confirmed, including a number from
the Bushfire CRC. Further programme details are found in this booklet.

The aims of the workshop were to:

Recognise the achievements of the research programme,

Present the latest New Zealand and overseas findings in rural fire research,

Provide examples of research implemented by fire agencies,

Ensure that research outcomes are embraced by fire managers,

Ensure that the needs and priorities of fire managers are being satisfied,

Encourage fire mangers to actively participate in the direction and scope of the research.

Many thanks to the kind sponsorship from the following:

WWW.SCIONRESEARCH.COM/FIRE
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Time table: day one
Thursday, 14 June 2012

Speaker Topic Time Length

MORNING TEA (1000 - 1030) 1000 30

Opening Session ( 1030 - 1100)

Chair: Richard Parker

Brian Richardson (Scion) Scion welcome & introduction 1030 10
Murray Dudfield (NRFA) 1040 10
Bob Francis (NZFS Commission) 1050 10

Keynote presentation (1100 - 1200)

Dr Marty Alexander

(University of Alberta) Wildland Fire Research's raison d'etre 1100 60

LUNCH (1200 - 1250) 1200 50

Managing emerging risks to New Zealand’s fire hazardscape (1250 - 1400)

Chair: Stuart Anderson

Tara Strand Ongoing research in the US to observe, model and de-

(Scion, ex US Forest Service) velop tools to assist with understanding smoke 1250 20
Fabienne Reisen Bushfire smoke impacts: assessing exposure to firefight- 1310 20
(CSIRO & BFCRC) ers and rural communities
Colin Simpson Research highlights from a PhD investigating fire weath- 1330 20
(BFCRC PhD student, UoC Geog) er indices and fire atmosphere interactions
DISCUSSION panel questions / Break 1350 10
Operational perspectives & uptake of tools (1400 - 1510)
Chair: Mark Boere
Liam Fogarty The role of science in reducing uncertainty and achiev- 1400 30
(DSE, Victoria) ing better bushfire risk management
Tony Teeling . . .
(DOC Canterbury) Research into operational practises 1430 30
DISCUSSION panel questions / Break 1500 10
AFTERNOON TEA (1510 - 1540) 1510 30
Improving Safety and Capacity in the Rural Fire Workforce (1540 - 1700)
Chair: Grant Dodson
Sally Ferguson The fighting without the fire: simulating campaign 1540 20
(Central Queensland Uni & BFCRC) bushfire suppression activities for research and training.
Richard Parker Improving safety and productivity in the rural fire
. 1600 20
(Scion) workforce.
Kerry Hilliard A historic perspective: how fire management has 1620 30
(Songbird gardens, ex DOC) changed through research
DISCUSSION panel questions / Break 1650 10
HAPPY HOUR (1700 - 1800) 1700 60
DINNER (1800 - 1900) 1800 60



Time table: day two
Friday, 15 June 2012

Speaker Topic Time Length

Use of fire as a land management tool (0830 - 1000)

Chair: Dave Hunt

Veronica Clifford New research theme: Fire as a land management tool 8:30 20

(Scion)

Graeme Doole New Zealand case study results on tussock burning in 8:50 30
(UWA & BFCRC) central otago

Neil Cooper (ACT Parks and 9:20 30

. . Fire in the landscape - Bushfire CRC research
Conservation Service)

DISCUSSION panel questions / Break 9:50 10

MORNING TEA (1000 - 1030) 1000 30

Enhanced community resilience (1030 - 1200)

Chair: Douglas Marshall

Dr Susan Chaplin Effective bushfire communication for communities on 1030 20

(RMIT & BFCRC) the urban fringe

Lisa Langer Social fire research to date and the new research direc- 1050 20

(Scion) tion towards enhanced community resilience

Maria Colago Wildfire social vulnerability: a contribution to the Euro- 1110 20

(Lisbon Uni, Portugal) pean project MATRIX

Julie Warren Encouraging fire safety ownership. Southland community 1130 20

(Warren & Associates) engagement research project

DISCUSSION panel questions / Break 1150 10
LUNCH (1200 - 1300) 1200 60

Closing Session (1300 - 1500)

Chair: Grant Pearce

Richard Thornton (BFCRC) The Bushfire CRC: past present and future 1300 20
Noreen Krusel (BFCRC) Research adoption - or making the most of your research 1320 20
Murray Dudfield (NRFA) Fire management 1340 20
Grant Pearce (Scion) Protecting New Zealand from emerging rural fire risks 1400 20
and workshop summary

DISCUSSION panel questions / Break 1420 10
Murray Dudfield (NRFA) WORKSHOP CLOSING 1430 5

AFTERNOON TEA (1505 - 1530) 1435 30

www.scionresearch.com/fire



Abstract

Click here to return back to the contents page

Key Note Presentation

Dr. Marty Alexander (University of Alberta)

Presentation title: Wildland Fire Research’s “Raison d’étre”

Taking the time to celebrate the last 20 years
of rural fire research in New Zealand is a very
honourable activity.

Marty had the good fortune to be placed in
charge of reinitiating the rural fire research
program in New Zealand back in 1992 following a
15-year hiatus.

This included the initial training of Grant Pearce
and the hiring of Liam Fogarty. Marty considers
the year spent in New Zealand one of the
highlights of his career in fire research.

In this keynote presentation Marty will outline
what he considers essential in order for the
program to maintain itself as a permanent fixture
in the country.

Want to know more?

This will be done from the standpoint of the fire CONTACT: mea2@telus.net
researchers themselves and the fire management
community that they serve.

His suggestions are based on having worked

not only in Canada but the United States as well
Australia and of course New Zealand, dating back
over 40 years now.



2012 Rural Fire Research Workshop

Wildland Fire Research’s
Raison d'étre

Martin E. Alexander, PhD, RPF
University of Alberta, Edmonton, AB Canada

Invited Keynote Address:
New Zealand Rural Fire Research Workshop 2012 — Rotorua, 14-15 June 2012

“Celebrating 20 Years of Research”

SCION Rural Fire Research

Wildland Fire Research’s “Raison d’étre”
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John Valentine served as New Zealand’s
first full-time forest fire researcher for the period 1969 to 1978
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Some Personal Timelines

1981-1989: Correspondence with Neill Cooper (NZ Chief Fire
Control Officer) regarding New Zealand’s adoption and application
of the Canadian FWI System.

October-November 1990: Seminar presentations on the
“Canadian Forest Fire Danger Rating System” sponsored by the
NRFA in Auckland, Rotorua, Palmerston North, Dunedin,
Christchurch, Nelson and Wellington. Made 10 recommendations,
including the need to reinitiate a fire research programme at FRI.

April 1992: Started a one-year secondment from the Canadian
Forest Service at NZFRI in Rotorua.

May 1992: Interviews for resident fire researcher. Grant Pearce
hired.

April 1993: Interviews for a technology transfer specialist. Liam

Fogarty offered the position. Sojourn in NZ ends. Return to Canada.

Activities in 1992-93

* Technology and information activities pertaining to fire

danger rating and fire behavior prediction (e.g.,
Advanced Fire Behavior Courses complete with fire
case studies and test fire exercise

* Arevision of fire danger classification criteria currently

used in NZ

* Demonstration of the experimental fire technique

designed to furnish fire behaviour data in selected fuel
types, including the live fire training exercise concept.

* A problem analysis on fire research needs

Dr. Marty Alexander (University of Alberta)
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The one constant in the last 20 years:
Mr. Grant Pearce

The year in New Zealand was one
of the top 3 highlights of my career so far

P U

Wildland Fire Research’s “Raison d’étre”
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Thank you
Murray Dudfield !

Raison d’etre

A French phrase meaning

“reason or justification for existence”.

Dr. Marty Alexander (University of Alberta)
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The Fire Triangle as an Equation

“We are a uniquely fire creature on a uniquely fire planet”.

Stephen J. Pyne

Wildland Fire Research’s “Raison d’étre”
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Dr. Marty Alexander (University of Alberta)
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Peshtigo Fire, Wisconsin, USA — October 1871: 1500 fatalities

“The Bucket Brigade”

I Ul

Wildland Fire Research’s “Raison d’étre”
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Developing a System of Forest Fire Suppression

The “Big Blowup”, Northern Rocky Mountains, USA — August 1910

Dr. Marty Alexander (University of Alberta)
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BUSH ' FIRES
-
INTRY TOWNS. DESTRO

'ERRTBLE DEVASTATION
LOSS OF LIFE FEARED,

Wildland Fire Research’s “Raison d’étre”
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“We are not doing research for
research’s sake. We have a
definite, decidedly practical
goal, and it is still the basic,
over-all goal as stated in 1910:
Fire research is intended to
serve as directly as possible the
fire-control men who must first
be successful before any of the
others arts or artists of forestry
can function with safety.”

H.T. Gisborne (1942)

’s Fi -ti Review of Problems and Accomplishments
The World’s First Full-time
Forest Fire Researcher: in Fire Control and Fire Research.

Fire Control Notes 6(2): 47-63.
HARRY T. GISBORNE (1893-1949)

The Scope of Forest Fire Protection — late 1930s

FOARSTRY [ i‘fr"-‘-*‘J
[ rumoitmeas
|_#}ﬂl¥l‘mloﬂ
T 1 &# ] | sawemirs |
R —— st e
L kT P r— . | — . o
_— | e |
T ..'““". o e
el TE
| CelAR BT .. (o
NEERCTE | BERUaR | | e o '_FIlE! — -.
- [ wee BEHAVIOR, | .
" sickicuindl|
- ]__ I_':.Tl.rﬂ.rlq'l :umﬂf_l !E:zuu Cimswnen |
LT —r_‘m"l&_l - Nﬂﬁfi
[ | H-I:Tlﬂl'!m | Iﬂ“lm
| _— ]: | el |
[ma-casriare | [agonsss | )
o - FIRE SumenECmion
-
Fi PRIy I T | [
—_— [mr.uu-m- ["l.li‘_'!“ J.m.,,.,t. ,_._
(] . T mnrmem |
oA T Tl
. _ o rw] ‘Dntesl  mesovdind
.“‘tl i I‘;“ Ty J -
- P |

From: J.R. Curry. 1938. The field of forest-fire protection. Fire Control Notes 2(1):1-6.

Dr. Marty Alexander (University of Alberta)
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One of the major needs is for a
system that will allow a man in
charge of a going fire to be less
of a gambler and more of a
manager.

Headley (1943)
Re-thinking Forest Fire Control

Roy Headley
Director of Fire Control
U.S. Forest Service, 1919-1941

The management or control of
forest fires in Australia will never
become a reality until their
behaviour can be predicted over
the many conditions under which
they occur.

Roger Underwood (1985)

I Ul

Wildland Fire Research’s “Raison d’étre”
20
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... further major advances in
combating wildfire are unlikely
to be achieved simply by
continued application of the
traditional methods. What is
required is a more
fundamental approach which
can be applied at the design
stage ...

Such an approach requires a
detailed understanding of fire
behaviour ...

Drysdale (2011)

Keynote Address at
FRFANZ

Annual Conference,
Christchurch,
August 1992

Dr. Marty Alexander (University of Alberta)
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The ultimate goal of fire behavior research is to provide
simple, timely answers to the following types of questions:

¢ What will be the head fire rate of spread? What will be the area,
perimeter length, and forward spread distance after 1 hour, 2
hours, 3 hours, and so on?

¢ Will it be a high-intensity or low-intensity fire? Will it be a
crown fire or a surface fire? How difficult will it be to control and
extinguish? Will mechanical equipment and/or air tankers be
required, or can it be handled safely by a suppression crew? Will
the mop-up efforts require more time than normal?

¢ Is there a possibility of it “blowing up”? Is so, will it produce a
towering convection column or have a wind-driven smoke plume?
What will be the spotting potential — short- or long-range? Are
fire whirls and/or other types of wildland fire vortexes likely to
develop? If so, when and where?

I Ul

Wildland Fire Research’s “Raison d’étre”
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Rural
Fire Research
Group
Richard Parker Grant Pearce
Veronica Clifford Lisa Langer Tara Strand

A mission statement is a statement of the
purpose of a company or organization. The
mission statement should guide the actions
of the organization, spell out its overall goal,
provide a path, and guide decision-making.

Dr. Marty Alexander (University of Alberta)
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A mission statement is a statement of the
purpose of a company or organization. The
mission statement should guide the actions
of the organization, spell out its overall goal,
provide a path, and guide decision-making.

Effective mission statements commonly
clarify the organization's purpose and also
ultimately seeks to justify the organization's
reason for existing.

SCION Rural Fire Research Group Mission

Scion’s Rural Fire Research Group is New Zealand's
only provider of specialist fire research expertise in
rural and forest landscapes. We develop the science
and technology needed to protect life and property,
and to manage fire in the landscape.

Understanding how fires are likely to behave in
different weather conditions, terrain and fuel types,
and the factors affecting public and firefighter safety is
essential to fire management and prevention.
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Scion's Rural Fire Research programme comprises
four major themes aligned to the ‘4 Rs’ of fire risk
management in New Zealand:

Reduction — fire mitigation and prevention, wildfire threat analysis,
risk assessment and planning, and fuels management.

Readiness — setting fire suppression preparedness levels, adequate
resourcing of Rural Fire Authorities, and managing fire season status
and activities.

Response — responding to fires with adequate resources, safe and
effective fire suppression, accurate predictions of fire behaviour, and
decisions around evacuation or asset protection.

Recovery — understanding and learning from fire events to reduce
the impacts, prevent reoccurrence and increase community
resilience.

Dr. Marty Alexander (University of Alberta)
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I Ul

Wildland Fire Research’s “Raison d’étre”
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Some Cautions or Pitfalls to Avoid

Rural fire research

requires a
dedication in time,

money, and staff .

Dr. Marty Alexander (University of Alberta)
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Can Fire
Research Exist
Without Fire
Management?

Can Fire
Research Exist
Without Fire
Management?

No (not likely).
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Can Fire
Management
Exist Without
Fire Research?

Can Fire
Management
Exist Without
Fire Research?

Unfortunately, Yes.

29



Can Fire Research

Contribute to Safe

and Effective Fire
Management?

Can Fire Research

Contribute to Safe

and Effective Fire
Management?

YES !!!
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There’s little time for navel gazing

And fire researchers can’t very well act like Nero

Dr. Marty Alexander (University of Alberta)
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“To effectively meet
management needs, fire
research must be directed
toward providing both
operational products and the
fundamental understanding
that makes the operational
products possible.”

Jack D. Cohen:

Cohen (1990)
Wildland-Urban Interface Research Has Part of the Answer
Fire Researcher
USDA Forest Service,
Missoula, Montana

Wildland Fire Research’s “Raison d’étre”
32
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“Social Responsibility”

Dr. Chris Trevitt
Australian National University

“promote studies that critically analyze and comprehensively
synthesize our existing knowledge”. Trevitt (1989)

Dr. Marty Alexander (University of Alberta)
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SWOT Analysis of Rural Fire Research in New Zealand

Strengths

O Strong technology and information technology component
to programme
U Very applied nature to research and development activities

Weaknesses
U Few peer-reviewed articles in scientific journals
U Lack of recognition outside of Australasia

Opportunities
U Recount your “story” in words (in other words, periodically

document your legacy)
O Undertake benefit-cost-ratio (BCR) analysis

Threats

O Subject to the whims of politics and in turn government
funding and policies

U Fire management can exist without fire research

SWOT Analysis of Rural Fire Research in New Zealand

Strengths

U Strong technology and information technology component
to programme
U Very applied nature to research and development activities

I Ul

Wildland Fire Research’s “Raison d’étre”
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Dr. Marty Alexander (University of Alberta)
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Fire Behaviour
Toolkit for the
Android
Smartphone.

Wildland Fire Research’s “Raison d’étre”
36
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SWOT Analysis of Rural Fire Research in New Zealand

Weaknesses
U Few peer-reviewed articles in scientific journals
U Lack of recognition outside of Australasia

Dr. Marty Alexander (University of Alberta)
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Consider
more
involvement
Globally.

NZ has much
to contribute.

Fire research and the global village!

by M. G. Weber®
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SWOT Analysis of Rural Fire Research in New Zealand

Opportunities
U Recount your “story” in words (in other words, periodically

document your legacy)
U Undertake benefit-cost-ratio (BCR) analysis

Dr. Marty Alexander (University of Alberta)
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“Recognizing our
history while building
our tomorrow”

“.. the book not only sets out the
background to our current
knowledge and its application to
fire safety, but also the culture
behind it. The book will do much
to help those coming into fire
research in the future to build on
these roots for the future”. -- Dr. D.

Woolley, Director - Fire Research
Station

3 Foeest Fire Laboratony o Riverside
e and Fire Research in Calormia:

Thirty-Two Years of

at the Southern
Forest Fire Laboratory
in Macon, GA

] L]

="
iyl tson. Forest Service Research
——r Past, Present, and Futere E

Wildland Fire Research’s “Raison d’étre”
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The “Wall of Flame”

Is Rural Fire Research Paying its Way?

Benefit cost ratio (BCR) takes into account the
amount of monetary gain realized by
performing a project versus the amount it
costs to execute the project.

The higher the BCR the better the investment.

General rule of thumb is that if the benefit is
higher than the cost the project is a good
investment.

Dr. Marty Alexander (University of Alberta)

41
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SWOT Analysis of Rural Fire Research in New Zealand

Threats

U Subject to the whims of politics and in turn government
funding and policies

U Fire management can exist without fire research

Closing Comments

Wildland Fire Research’s “Raison d’étre”
42
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“Making research
match real problems
requires substantive
interaction between
the scientist and the
person who must
solve the problem in
its real form”.

Dr. Gordon Baskerville
Professor of Forestry

University of New Baskerville (1994)

Brunswick

Pride is the fuel of human accomplishment.

Bill Creech, United States Air Force

Dr. Marty Alexander (University of Alberta)
43
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Click here to return back to the contents page

Smoke & atmosphere

Tara Strand (Scion, ex US Forest Service)

Presentation title: Ongoing research in the United States to observe, model
and develop management tools to assist with understanding fire and smoke
behaviour and their interaction.

Understanding and quantifying emissions and
downwind smoke impacts from both controlled
fires and wildfires has become necessary for
many land managers and air quality regulators
within the United States. Assessment of
potential smoke impacts, such as visibility
reduction, transportation corridor closure, and
human exposure, is often necessary during
large wildfire events and controlled burn
planning.

Fire size, location, growth-rate, and intensity
play a role in the quantity and type of
emissions released during the flaming

and smouldering phases of combustion.
Understanding the interaction between fire
and smoke is important for understanding
potential fire behaviour and predicting smoke
production.

Tara will present ongoing fire and smoke
behaviour research, current web-based

tools developed to assist with management
decisions in the United States, their application
around the world and the future outlook of
science-based tools. She will conclude with a
discussion of the important role New Zealand
holds in forwarding fire behaviour science and
management tool development.
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Smoke and fire behaviour
research and management tools

* Must be managed — Tourism
— Health — Fire-crew safety
— Visibility

Tara Strand (Scion)
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Smoke modelling

BlueSky Smoke Modeling Framework
developed by US Forest Service

Fire hat b &
Info at burned?
SMARTFIRE /
CS'Z°9I Fuels How much burned?
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NFDRS Total WhaF time of day
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LANDFIRE igp’;su""“ Time How much was
LANDFIRE-FCCS EPM Rate released?
Manual FEPS What was the
FOFEM
. ?
‘E'::,I:P Emissions | transport layer:
Where will the
Manual FEPS K &
FOFEM smoke go
Literature+ Plume - g .
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Daysmoke LPUFF
H T

S.M.O.K.E-ready files

Smoke & fire behaviour research and management tools
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Fire

* Behaviour
— Prescription — Deep organic
— Wildfire

Fire and smoke modelling

* Fire Behaviour
— Day 1=43,000 acres (17,401 ha)
— 1 acre per second

After: Equilibrium growth rate as
estimate OK
* Smoke Behaviour

— Pyrocumulous

— Virga
* Using terrain induced meteorology
put smoke in the narrow canyons

Tara Strand (Scion)
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Wildfire prediction evaluation
(2007 California wildfires)

943
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Wildfire prediction evaluation
(2008 California wildfires)
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Smoke & fire behaviour research and management tools
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Research Objectives

* Collect a unified fire and smoke
dataset
— Fire characteristics
— Flame front properties
— Turbulence (fire-atmosphere)
— Fuel information
— Combustion
— Emissions
— Dispersion
* Develop a fire and smoke web-based
management tool

— Progress towards super-fog prediction

Fire front —heat, winds, core-plume
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Tara Strand (Scion)
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Emissions

/ >090= Flammg \

Smoke measurements

Near-fire (1 km) In-fire

Smoke & fire behaviour research and management tools
50
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Concentrations: Carbon monoxide

CO concentrations from sensors on TNC crew

Crew sensors help understand
in-flow and out-flow of the
burn unit

Concentrations: Carbon monoxide

CO concentrations from sensors on TNC crew

Gaps are good —allows for
recovery

Peak-to-mean ratios are high,
typical in exposure studies

CO Concentrations (ppm)

Tara Strand (Scion)
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Google Earth smoke prediction
management tool

Real =Time Using Observed Consumed Fuels

Adding observations decreased
concentrations and plume width

Web-based fire and smoke tools: SMARTFIRE

Smoke & fire behaviour research and management tools
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Web-based fire and smoke tools: Trajectories

Web-based fire and smoke tools: Black
carbon transport

Tara Strand (Scion)

53



54

2012 Rural Fire Research Workshop

Fire and smoke behaviour science — Lack of
observations limit advancement of tools

* Fire and smoke
behaviour interactions
— Meteorology
— Terrain
— Fuel change

Fire and smoke behaviour science — Language
of the data limits use

* Translation of
datastreams into
useful information
— Science
— At the incident
— Land management

Smoke & fire behaviour research and management tools
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Fire and smoke management tools and tech-
transfer

* Use modern devices to place data and
information into the hands of the decision-
makers
— Phones, Ipads, etc

e Data push NOT data pull

— User designs a ‘notebook’ with thresholds that
say:
‘Text me when ...

* Must be mansged — Tourism
— Health — Fire-crew safety

— Visibility

Tara Strand (Scion)
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— Prescription — Deep organic
— Wildfire

Acknowledgments —funding and logos
Funding:

Internships were supported by the American Recovery and Reinvestment Act (ARRA), which funded
the internship through the Hispanic Association of Colleges and Universities.

Collaborators:

Smoke & fire behaviour research and management tools
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Smoke impacts

Fabienne Resien (CSIRO & BFCRC)

Presentation title: Bushfire smoke impacts: Assessing exposure risks to
firefighters and rural communities.

Smoke emitted from fires of all classes is a
concern because of its real and perceived
impacts on health and amenity.

Bushfire smoke is a complex mixture of gases and
particles, and when inhaled has the potential to
cause adverse health effects.

The impact on health will depend on the
hazardous pollutants that people are exposed to,
the levels of exposure to these pollutants, and
whether adverse health effects are likely to occur
in the populations exposed.

Fabienne will contrast exposure risks faced
by firefighters on the fire ground and by
communities regularly impacted by bushfire
smoke.

She will discuss how the findings from the
research can be used to develop mitigation
strategies to keep exposures to air toxics to
acceptable (low risk) levels and thereby minimise
adverse health impacts.
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Bushfire smoke impacts:

Assessing exposure risks to firefighters and communities

Fabienne Reisen| Research scientist
14 June 2012

CSIRO MARINE & ATMOSPHERIC RESEARCH %

bushf?re CRC

Bushfire smoke impacts

Length of
exposure

Levels of
exposure

Type of
pollutant

N\

Populations

exposed

Potential for
adverse health
impacts

Fabienne Reisen (CSIRO & Bushfire CRC)
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Standards

* National Environmental Protection Measures (NEPMs)

® protect the health and well-being of community

® maximum concentration
= maximum allowable exceedances

* Occupational Exposure Standards (ASCC)
® assess the quality of the working environment

® time weighted average (TWA)
= short-term exposure limit (STEL)

3 | BushfireSmoke Impacts| Fabienne Reisen

Bushfire smoke composition

Smoke dispersion and dilution

Atmospheric reactions

Bushfire smoke
Complex mixture of
toxic air contaminants
(gases & particles)

4 | Bushfire Smoke Impacts| Fabienne Reisen %

Bushfire smoke impacts: assessing exposure risks to firefighters & communities
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Exposure monitoring

6 | BushfireSmoke Impacts| Fabienne Reisen

Fabienne Reisen (CSIRO & Bushfire CRC)
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Firefighters exposures to air toxics

Formaldehyde [ppm] Drivers

= Work activities

= Burn conditions
- Terrain

S - Lighting pattern
H - Smoke dispersion
a = Fuel characteristics
“>’ . Carbon monoxide (CO)
k] A Respirable particles (RP) - Fuel type
3 v Formaldehyde (HCHO) i
E TWA for CO (30 ppm) - Fuel moisture
o = TWAforRP (3 mglms)

——— TWA for HCHO (1 ppm) = Meteorology

== == Proposed TWA for HCHO (0.3 ppm)

- Wind speed/direction

‘ ; ; ; - Inversions
60 80 100 120 140

Carbon monoxide [ppm]

0 2 4 6 8 10 12 14 16 18

Respirable particles [mglm3]

7 | Bushfire Smoke Impacts| Fabienne Reisen

Exposures to CO on the fire ground

At prescribed burns At bushfires
200 . 350
Patrollzuz}:p;e ss":" Asset protection
> R Spotfire suppression|
3001 co,,. =102 ppm
—_ Ignition —_
150 -
g_ €O, =0.4 ppm E_ 250
= =
8 ]
2 2 200
2 100 { 2
o o
£ E 150 4
s H Blacking out
£ £ 100 CO . =2.5ppm
o 504 o
Bl e A L
o P, N ! I % -
10:00 11:00 12:00 13:00 14:00 15:00 16:00 12:00 16:00 20:00 00:00

8 | Bushfire Smoke Impacts| Fabienne Reisen

Bushfire smoke impacts: assessing exposure risks to firefighters & communities
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Exposure risk assessment - Methodology

Low

Hazardous No >
substance? =

Yes L
A
Exposure
exceeds Mo > Low
OES?

1%-5% of
the time?

A\ 4

{ Howoften? =i

5%-20% of
the time?

>20% of
the time?

Adapted from American Industrial Hygiene
Association rating scheme (Hawkins et al. 1991)

9 | Bushfire Smoke Impacts| Fabienne Reisen

Exposure risk assessment

Ignition at FRB | |
Patrol at FRB - | | -
Ignition/Patrol at FRB - [ | |
Supervision at FRB_1 I I
Slope (FRB) - |
Hilly (FRB) ] 7 i
Flat (FRB) I

lash burn Eucalypt

Slash burn g ] |
Burns [ I -
Bushfires 1 I | |
ALL 4 I I q
T T T T 1
0% 20% 40% 60% 80% 100%

[ Low [ Moderate [ High I Very high ‘

10 | Bushfire Smoke Impacts| Fabienne Reisen

Fabienne Reisen (CSIRO & Bushfire CRC)
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Outcome

.ow {0
moderat
Slash or és
windrow burn?
Eucalypt 0
0

L\ghﬂng crew upwind @
Bumarea |Yés
steep?

Patm\ crewon ndge
No

Along edge
ngh(mg
Sput ignition
Y

Fege bunng M

No
‘ow &
jodera

Lighting crew within ow o
bum area (oderaf
Central
ignition?
s
toderaf

Yes ow £
?
Core lighting? Patrol crew. o

b oo

11 | Bushfire Smoke Impacts| Fabienne Reisen

Bushfire smoke impacts: assessing exposure risks to firefighters & communities
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Bushfire smoke impact

Bushfire season
—120 - 2006/2007

Bushfire season
2005/2006

Nov-05 Dec-05 Mar-06 Apr-06 Jun-06 Aug-06 Oct-06 Dec-06

13 | Bushfire Smoke Impacts| Fabienne Reisen @

Monitoring locations

5

S
e SN A
m -
€

4
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.
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s
o

14 | Bushfire Smoke Impacts| Fabienne Reisen %

Fabienne Reisen (CSIRO & Bushfire CRC)
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Rural exposures to O; and PM, .

/\ Wildfires
160
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OVENS J:soo
250

Prescribed burps
/ b 225
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F 175
r 150
F 125
100

H.\f i
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g
Daily PM, ; concentration [ug/m’]

N P 7 i“»' Lo 2
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70 A\ 100 _
T Prescribed burns MANJIMUP e
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3,
25
15 | Bushfire Smoke Impacts| Fabienne Reisen &

Smoke events

Prescribed burns

Frequency  6-9 days in autumn 1 day in autumn
2-7 days in spring
4 days in summer
Intensity PM, c: 2-30 fold increase PM, 5: 3-30 fold increase
Max hourly conc: 39-377 pg/m?3 Max hourly conc: 49-320 pg/m?3
0;: 1.5-4 fold increase

Duration 3-48 hrs (average of 15 hours) 2-12 hours (average of 6 hours)
Wildfires

Duration 69 days

Intensity Max daily PM, c: 540 pg/m?3

Max hourly PM, c: 1780 pg/m?

16 | Bushfire Smoke Impacts| Fabienne Reisen

Bushfire smoke impacts: assessing exposure risks to firefighters & communities
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Ovens Wildfires ) LSO Fire ground
Burns Burns

20 - 16,000

PM, s average (ug/m?3) 5.2 30.0-112 37.4-94.6

PM, . daily max (ug/m?3
(NEﬁv,atVZSHgﬁl,fa) ) 541 34.8-1475 15.1-76.5

1,040 2,200

Benzene (ug/m3) 50.6-1059 38.7-188 33.5-237 1-790

0.43-10.9 (day)*
0.1-2.8 (night)*

Carbon monoxide (ppm)

* samples collected at staging areas during VIC Bushfires

FIRE GROUND

*Fine particles
Type of pollutants *Formaldehyde
*Carbon monoxide

Levels of exposures Variable (low to very high)

Workshifts (Burns)

GG RN Days-weeks (Bushfires)

Populations Healthy adults

0.1-120
10.2 17.8

COMMUNITIES

*Fine particles
*Ozone
*(VOCs)

Occasional exceedences of NEPMs

Hours-days (Burns)
Days-weeks (Bushfires)

Healthy adults
Susceptible people

Fabienne Reisen (CSIRO & Bushfire CRC)

67



68

2012 Rural Fire Research Workshop

* Considerable attention should be given
to the high and very high exposure risk
situations

Overall, if managed appropriately,
exposures can be kept within low to
moderate levels

Thank you

Fabienne Reisen
Research Scientist

t +61392394435
e

MARINE & ATMOSPHERIC RESEARCH

Bushfire smoke impacts: assessing exposure risks to firefighters & communities
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Fire weather and atmosphere

Colin Simpson (BF CRC, UoC Geography)

Presentation title: Research highlights from a PhD investigating fire weather
indices and fire-atmosphere interactions.

A collection of research highlights from an
ongoing PhD supported by the Bushfire CRC.

Colin’s PhD is comprised of a number of related
projects:

e The first study investigates the ability of the
WRF atmospheric model to accurately model
fire weather conditions for a full fire season.

e The second study investigates the behaviour
of a number of fire weather indices and how
best to utilize the information they provide.

e The third study investigates the fire spread
phenomenon known as “fire channeling”
using coupled fire-atmosphere modelling.

e The final study investigates the nature of
foehn winds in the South Island and their
impact on local fire weather danger.
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Fire Weather
PhD Research Highlights

Talk by Colin Simpson
University of Canterbury

PhD Research Topics

Interests: atmosphere and fire linkages
Tools: numerical models e.g. WRF, WRF-Fire
Studying four important topics in fire weather:
 NWP Model Verification (to be submitted)
* Fire Weather Indices (write-up)
* Fire Channelling (submitted, in review)
» Foehn Winds (experiment design)

Fire Weather. PhD Research Highlights
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Overview

Question: how accurately can a state-of-the-art
weather model reproduce observed fire weather
conditions?
Research benefits:
¢ Build confidence in NWP modelling of fire weather
e Understand biases in the model output

Progress: final draft, soon to be submitted to [JWF

Colin Simpson (University of Canterbury)
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Background

Weather Research & Forecasting (WRF) model
8 month simulation - 2009/10 fire season
Compare model output with observations:

» 23 weather stations

* Coastal and inland locations

e Mix of different climatic regions
Compare for fire weather variables:

e Temperature, Dew Point, Humidity, Wind, Rainfall
» New Zealand Fire Weather Index (FWI)

Fire Weather. PhD Research Highlights
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_—

Fire Weather Conditions

* Air temperature: model cold bias
* Dew Point: model cold bias

¢ Relative Humidity: both overestimated and
underestimated

* Wind Speed: overestimated in model
* Wind direction: both accurately and poorly modelled
¢ Rainfall: overestimated number of days of rain

Vowarty Al Tomspurraturg i

Flaowrty D Mot Tompueratuang (0

I o
i | I | W‘llh
i 11 L

Sarrasbat i Homst

Colin Simpson (University of Canterbury)
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Fire Weather Index

* FWI calculated using cumulative fire weather:
e Temperature
* Relative Humidity
e Wind Speed
e Daily Rainfall
* Accuracy of modelled FWI degrades in time:
e Errors accumulate with time
e Time limit for accurately modelling the FWI
* Need to nudge with observations over long time-scales

ol M B Brrre

P Pl Micasimrr Codie (A a1 Mowstire: Cocke (LR Dieompin Cader 41670

l‘n.

el M

=
-
£
?"i___
-
=
d M
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Fire Weather. PhD Research Highlights
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Overview

Question: what is the behaviour and utility of different
fire weather indices applied to New Zealand?
Research benefits:

* Improved understanding of behaviour of fire weather
indices given the New Zealand weather

e Better understanding of the potential operational utility
of different indices

Progress: second draft, soon to submit to [JWF

Colin Simpson (University of Canterbury)
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Background

Same simulation as model verification project
Fire weather conditions considered:
e Air Temperature
e Dew Point Temperature
Relative Humidity
Wind Speed and Direction
Rainfall
Multiple fire weather indices considered:
* New Zealand Fire Weather Index (FWI)
» Haines Index (HI)
» Continuous Haines Index (CHI)
¢ Planetary Boundary Layer Haines Index (PBLHI)
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Fire Weather. PhD Research Highlights
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Behaviour of Indices

¢ Regional variation in seasonal mean
e Fairly consistent between different indices
 Highest in Canterbury, Otago, Northland
e Lowest in Southern Alps

e Surface elevation related issue with the Haines Index
and Continuous Haines Index:

¢ Limited to elevations below around 1200 m

* Probability distributions differ between indices:
e CHI: skewed normal
e FWI: exponential decay

/::—;:t —_— — /

- -

Indices - Season Mean

Colin Simpson (University of Canterbury)
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e =

Indices — Probability Distribution

WZ Fire Weather Indes - Probabiliy Distribution Crardinuous Haines Inadex - Prohahility Distribation

whabillity (%6
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E * 80
NE Fre Weather Index - Value

— -
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Utility of Indices

* 36 major fire events > 5 ha:
e Fire weather conditions likely important
e Calculate value of fire weather index for each event
e Indices values given as absolute and percentile values
¢ Indices provide mutually beneficial information:
e Better understanding of fire weather risk when multiple

indices considered
* More indices should be considered in fire management

activities to better understand 3D atmosphere

Fire Weather. PhD Research Highlights
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Colin Simpson (University of Canterbury)
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Overview

Question: what physical mechanisms are responsible
for fire channelling?
Research benefits:

e Better understanding of 2D and 3D atmospheric
turbulence in complex terrain

e New insights into physical processes driving the fire
spread seen during fire channelling

Progress: Paper submitted to JWF

Research conducted in collaboration with the
University of New South Wales

—

Background

Fire Channelling - atypical wildland fire spread on
steep leeward slopes:

* Fire spreads upslope, quasi steady-state

* Fire spreads laterally when it reaches the ridge line

e Lateral fire spread is rapid close to ridge and results in

large-scale fuel burn-up over leeward slope

Fire channelling seen in both landscape and
laboratory scale fires

Fire Weather. PhD Research Highlights
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10, 29
38,59

Colin Simpson (University of Canterbury)
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WREF-Fire Coupled Model

Coupled atmosphere-fire model:
* WRF: numerical weather prediction model

 SFIRE: surface fire spread model
Two-way coupled:
* Fire spread influenced by: fuel, wind, slope
* Weather influenced by: fire heat release
Fire spread simulated across leeward slope
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-
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Fire Weather. PhD Research Highlights
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Colin Simpson (University of Canterbury)
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Overview

Question: what impact do foehn wind events have on
fire weather danger in NZ?
Four month project (Jul-Oct)
Aiming to produce two papers:
¢ Identification of foehn wind events
* Impact of foehn wind events on fire weather conditions

Fire Weather. PhD Research Highlights
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Colin Simpson (University of Canterbury)
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Australian fire management

Liam Fogarty (Dept. Sustainability & Environment, Victoria)

Presentation title: The role of science in reducing uncertainty and achieving
better bushfire risk management.

Our primary objective for bushfire
management is to minimise the impact of
major fires on human life, communities,
essential and community infrastructure,
industries, the economy and the environment.
Many ways exist to achieve this objective.

Risk is the impact of uncertainty on objectives,
and can be described as likelihood of unwanted
consequences occurring. Risk management
involves determining the best ways to avoid

or reduce the events and consequences we

can least afford or want. This requires making
decision on whether or not to act to avoid,
eliminate or reduce risk, on how to best
achieve the outcomes we desire and on what
we are prepared to pay or give up.

Decision making needs to address uncertainty
by either accepting the margin for error
involved, or reduce uncertainties that hinder
decision making through investigation and
analysis. Normally we need to do both — make
the best decisions we can using the best
available information we have at the time, and
then reduce uncertainty and improve decision
making through a combination of science,
monitoring, review and improvement.

The role of science and bushfire risk
management in Victoria is described.
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Operational practices

Tony Teeling (DOC Canterbury)

Presentation title: Research into operational practises.

Tony will highlight the importance of fire
management being based on sound science, by
describing examples of how research findings
and tools can be applied to support the
development of operational fire management
strategies and planning.

These include the use of fire behaviour models
and tools, such as the Prometheus fire growth
simulation model, together with guidelines

on fire suppression resource productivity, to
develop response plans as part of the Strategic
and Tactical Fire Management Planning
(STFMP) process.

Fire data collection and research is also
informing other fire risk mitigation activities,
while social research is supporting the
engagement of communities in fire
management planning.
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outcomes
into
perational Practice

Tony Teeling
Department of
Conservation 2012

Tony Teeling (Department of Conservation)
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* Canterbury

e Rural Fire
* The Sci

Research outcomes into operational practice
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Rural Fire A

* Protection of life

* Business fra
policies, obj

Fire Manageme

e Rural Fire Authori

Tony Teeling (Department of Conservation)
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Science a

* Rural Fire Authori
using a risk

Motivation for s

* The Region’s Hi
future challe

 The annu
emergi

Research outcomes into operational practice
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Science Program

Project FUSE scrub fi

Tony Teeling (Department of Conservation)
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Fire Risk Management Framewerik

Planning Process

Tony Teeling (Department of Conservation)
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Using social
communi

Research outcomes into operational practice
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Using Promet
determine

Tony Teeling (Department of Conservation)
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Prometheus
Very High/Extreme
Grassland Fire Danger

Very High - No wind

Grassland Curing
= 85% for these
scenarios

Very High - Wind 15 km/h Extreme (diurnal) — 14 hours
Wind 15 km/h

Research outcomes into operational practice
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Predetermined Response — Extreme (diurnal) Fire
Danger (Plan MC_B)
18000
100000 1 16000
1 14000
80000 - R
£ /.'/” 4 12000
"E, P —
$ 60000 - - 1 10000
3 5000 ha - F
g o 18000 5
E 40000 -
£ - 1 6000
o ’/
20000 { 500 ha et g 740
o ’ + 2000
0 - . 0
0 2 4 6 8 10 12 14
Time (h)
=45 min first response =1 h 15 min first response Perimeter — - - Area
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determine sup
to New Zea
Criteria.

Result

Tony Teeling (Department of Conservation)
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Grassland Plan of Action
" Fire Objective imat

Danger Resources Location Am.)mx"."a e,
Arrival Time’

To contain the fire to |1 ground crew (3 pax) [ADC M. Somers 45 min

<5 ha within 2.5 hours. |1 ground crew (4 pax) NZFS Methven 1h 15 min
R n R 1 helicopter Mt_Hutt
T ground crew (4 pax) [ADC Mt Somers 45 min

1 helicopter Mt. Hutt 45 min

. . 1 ground crew (4 pax) ADC Mayfield 1h

1 ground crew (4 pax) ADC Alford Forest 1h

objectives and i
To contain the fire to 1 ground crew (4 pax) NZFS Methven 1h 15 min

< 50 ha within 2.5 hours. |1 filling crew NZFS Methven 1h15min
High 1 ground crew (6 pax) [ADC Ash Rural 1h 30 min

.
Other Resources:
RFO (Initial Attack IC) - with backup smoke chaser if from DOC,

Air Support Supervisor, Operations Manager, Logistics Manager
|and 2 support personnel, Command Unit, 100 litres foam

1 helicopter Rakaia Gorge
Standby Requirements |1 fixed wing Methven N/A

As h b u rto n Bas i n T ground crew (4 pax) : [ADC Mt Somers 25 min

1 helicopter Mt. Hutt 45 min

1 helicopter Upper Rakaia 45 min
. - 1 ground crew (4 pax) ADC Mayfield 1h
Re spon d ing via | round cow (4 py |ADGArd Forest | 1h
1 helicopter Mt. Hutt 1h
1 fixed wing Methven 1h
2 filling crews NZFS Methven 1h 15 min
AS h b u rto n 1 ground crew (4 pax) ADC Rakaia Gorge | 1h 15 min

1 ground crew (4 pax) ADC Laureston 1h 15 min

2 helicopters Christchurch 1h 15 min
1 helicopter Hokitika 1h 15 min

G o r e Ro a d 1 filling crew NZFS Ashburton 1h30 min
1 ground crew (6 pax) [ADC Ash Rural 1h 30 min

To contain the fire within [1 ground crew (4 pax) SCRFD Peel Forest | 1h 30 min

the first 12 hour 1 ground crew (4 pax) ADC Hinds 1h 30 min
operational period. |1 ground crew (4 pax) ADC Willowby 1h 30 min
- 1 fixed wing [ Twizel 1 h 30 min

1 filling crew SDC Colleridge 1h 45 min
Medium and T o | Themn

2 ground crews (8 pax) ADC Rakaia 1h 45 min

1 fixed wing Waikari 1h 45 min
H H H 1 ground crew (4 pax) DOC Geraldine 2h

I rl o rl 1 ground crew (4 pax) DOC Geraldine 2h 30 min

2 ground crews (8 pax) DOC Rangiora 2130 min

2 ground crews (8 pax) DOC Ct 2h 30 min

Other Resources:
o c a a n s Full Regional Incident Management Team (fully kitted), DPRFO or

PRFO, Northern and Southern Retardant Units, ICP adequate site
with power, phone and assembly area, Fire Depot Maintenance
Services, 300 litres foam

Full National Incident Management Team (fully kitted,

Research outcomes into operational practice
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Firefighter research

Sally Ferguson (Appleton Institute)

Presentation title: The fighting without the fire: Simulating campaign
bushfire suppression activities for research and training.

This presentation describes the development
of a simulation to investigate the impact of

consecutive long shifts in hot, smoky conditions
during campaign fires.

Construction of the simulation involved three

stages:

1. Data collection and analysis: The frequency,
intensity, duration and type of physical work
performed on the fireground in Australia is
well documented, as is the pattern of shifts;
a focus group with experienced firefighters
helped describe the non-physical aspects of
the work.

2. Design and development: The design and
development phase integrated the physical
and non-physical aspects of the work into
simulated tasks allowing us to measure
variations in performance in a valid, realistic
and reliable manner. Elements such as PPE
and equipment were also incorporated to
increase fidelity and realism for participants.

3. Trial and refinement: Experienced firefighters
participated in trials of the simulation and/
or reviewed digital recordings. Refinements
were then made based on feedback from

participants and other subject-matter
experts.

The result is a realistic, and reliable simulation
that produces meaningful research outcomes.
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The fighting without the fire:
Simulating campaign bushfire suppression
activities for research and training.

Sally A Ferguson, Matthew JW Thomas
Appleton Institute, CQUniversity, SA
Brad Aisbett

Centre for Exercise and Sports Sciences, School of Exercise and Nutrition Sciences, Deakin University, VIC.
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AWAKE, SMOKY AND HOT (ASH) STUDY

4
bushfire crc

AWAKE, SMOKY AND HOT (ASH) STUDY

«

bushf?re CRC

Sally A Ferguson (Appleton Institute, CQUniversity, SA)
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AWAKE, SMOKY AND HOT (ASH) STUDY y

bushf?re CRC

CONTEXT FOR THE WORK y

Environmental and Occupational Challenges bushf?re CRC

ASH: physical, physiological and cognitive performance
changes under conditions of sleep restriction, heat
and smoke.

Aim: to provide an evidence base on which decisions can
be made about resourcing, workload, task allocation
— managing risk.

The fighting without the fire: simulating campaign bushfire suppression activities
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THE CURRENT EVIDENCE p

What we do know? bushf?re CRC

Currently available evidence:
* Laboratory data — not specific to volunteer bushfire-fighters
* Observational field data — not controlled

Proposed Research
*  Builds a bridge between the laboratory and the field

* Aims to measure performance in a controlled but realistic
environment

©BUSHFIRE CRC LTD 2010

SIMULATION FIDELITY y

Ensuring research objectives can be met bushf?re CRC

Ultra-High Fidelity Representation of Bushfire Scenario
Highly dynamic environment DANGEROUS
DIFFICULT TO REPEAT & CONTROL

DIFFICULT TO ACCURATELY MEASURE PERFORMANCE

Low Fidelity Representation of Bushfire Scenario
Laboratory Experiment ABSTRACTED FROM REAL WORLD
HIGHLY CONTROLLED

EASY TO ACCURATELY MEASURE PERFORMANCE

Simulation Fidelity and Research

Simulation in the research environment must achieve a balance between various dimensions of
fidelity and the rigours of experimental control. This balance results in inevitable trade-offs,
each of which must be carefully considered in order to maximise the overall value of the
research process.

‘©BUSHFIRE CRC LTD 2010

Sally A Ferguson (Appleton Institute, CQUniversity, SA)
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SIMULATION CONSTRUCTION y

Phase One: Data Collection bushf?re CRC

Physical aspects of the firefighter task:
* Data collected during series of incidents (e.g. Black Saturday fires)
* Use physiological parameters to assess fidelity
* Designed to mimic workload and work tasks

©BUSHFIRE CRC LTD 2010

SIMULATION CONSTRUCTION y

Phase One: Data Collection bushf?re CRC

Cognitive aspects of the firefighter task:

* Focus groups and interviews with firefighters
* Selected simple tasks that can be done in the simulation
*  Well-validated tasks for comparison to past and future work

* Hand-eye coordination

* Concentration/vigilance

* Taking in and remembering information
* Communication

* Reaction times — and reacting correctly

‘©BUSHFIRE CRC LTD 2010

The fighting without the fire: simulating campaign bushfire suppression activities
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SIMULATION CONSTRUCTION y

Phase One: Data Collection bushf?re CRC

Cognitive aspects of the firefighter task:

©BUSHFIRE CRC LTD 2010

SIMULATION CONSTRUCTION y

Phase One: Data Collection bushf?re CRC

Personal

protective
e clothing

Sleeping
environment

sleep
restriction

‘©BUSHFIRE CRC LTD 2010

Sally A Ferguson (Appleton Institute, CQUniversity, SA)
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SIMULATION CONSTRUCTION

Phase Two: Design and Development

4
bushfire crc

4-day simulated campaign tour

- arrive in the evening, briefing, adaptation and
familiarisation

12-hour day shifts
- three day shifts and just morning on the fourth

Conducted in a classroom
- testing during waking hours
- including sleep periods

Volunteer firefighters

SIMULATION CONSTRUCTION

Phase Two: Design and Development

«

bushf?re CRC

The fighting without the fire: simulating campaign bushfire suppression activities
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SIMULATION CONSTRUCTION

Phase Three: Trial and Refinement

4
bushfire crc

Timing, validity, reality

. Volunteer firefighters completed full pilot testing run in SA.

. Human factors expert assessed fidelity — questionnaire,
different subject matter experts

Physical tasks high fidelity, for both physical and cognitive components

Cognitive tasks lower fidelity for physical aspects but good fidelity for cognitive

©BUSHFIRE CRC LTD 2010

PROJECT QUESTIONS y

bushf?re CRC

How is sleep impacted by heat, CO, sleep restriction and
combinations thereof.

How does physical performance change with sleep
restriction?

What physiological and psychological stress responses do
firefighters experience under conditions of physical
work, heat and sleep restriction?

How is cognitive ability impacted by combination of heat
and sleep restriction?

Can we use the simulated tour to test other groups
(IMTs), or for fitness for duty testing, or training?

‘©BUSHFIRE CRC LTD 2010

Sally A Ferguson (Appleton Institute, CQUniversity, SA)
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PROJECT COLLABORATORS y

bushf?re CRC

Supported by the Bushfire CRC.
Deakin University

CQUniversity

Country Fire Service — South Australia

Country Fire Authority - Victoria

ACT Parks and Conservation Service

The fighting without the fire: simulating campaign bushfire suppression activities
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Safety and productivity

Richard Parker (Scion)

Presentation title: Improving safety and productivity in the rural fire workforce.

Richard will present the new Rural Fire Research
theme “Improving safety and productivity in the
rural fire workforce”.

The scope of this work is to continue gathering
data from firefighters at real fires and develop
more capable and less obtrusive equipment data
gathering equipment.

The methods and technologies developed for
recording people will be used to develop ways
of measuring the productivity and effectiveness
of other fire fighting resources such as fire
appliances and aircraft.

The data will be incorporated into production
guidelines but also provide an insight into work
activities in emergency situations which could
have applicability to Incident Management
Teams and other disaster situations.

New technologies will also be evaluated under
operational conditions. For example, unmanned
aerial vehicles such as drones and multicopters
offer significant potential in rural fire fighting
for collection of aerial imagery and other fire
intelligence information.
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Scion Rural Fire Research Group

Safety & Productivity

Research Workshop, Rotorua

Richard Parker
14 June 2012

Research Aim
Improving safety and productivity in the rural fire workforce

Firefighter data collection
Aircraft and fire appliances
Production guidelines
New technology

Safety and Productivity
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Firefighter data collection

+ Continuing to collect data at real fires
— Difficult, synchronising timing
— Recording gear is fragile and tricky
— But we have got unique data and getting insights
= Reflective interview
= Workload analysis

Reflective Interview

Firefighter explains events while watching video
of their own work

* Head mounted video
- immersive, not an actor in the scene

Richard Parker (Scion)
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Video with firefighter commentary

Comparison - who is at the fire

Task analysis Reflective interview
*Only know the helmet camera *Three person crew, two are women
wearer who have not been to a real fire
before

All work for DOC

*Two other people handling the hose
work for a forest company crew
*The two crews don’t know each
other

*Another DOC Crew Boss appears

but is actually working with a second
DOC crew

Safety and Productivity
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Comparison - why events are occurring

Task analysis

*No understanding of why events are
occurring

Reflective interview
*Getting slack in hose so it can be
pulled further up the hill
*Removing kinks in the hose so
water flows well

*Ensuring hose not on hot ground
where it could burn

*Not all crews have radios but DOC
do

*Breathing hard because of exertion
and adrenaline

*May need a second ‘dam’ and
pump to get water higher up the hill

*Trying to put another hose on the
line to get water higher
*Hose may be blocked with a kink

Reflective interview

management

and command

Removes chaos from the video record
Allows understanding of risks and risk

Allows understanding of decision making

Provides authentic training material

Richard Parker (Scion)
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GPS & high definition video
with no cables!

Improved gear

1stintegrated helmet /

Duct tape & cardboard
Low definition video

/

GPS linked HD video

Safety and Productivity
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« Continue to improve gear, handle data & generate
guidelines
— University of Canterbury
= Wireless Research Centre
= Spatial Engineering Research Centre

« Working with University of Canterbury
— ‘Collect, filter and visualise vast amounts of digital data’

— $7M project over 5 years

— “Distribution of Digital Content for Situational Management by
Emergency Services”

Video camera —on / CO monitor

? GPS

T Heart rate monitor

Skin temperature
Breathing rate

Video recorder\

Data collection ensemble for rural firefighters

Richard Parker (Scion)
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All sensors in helmet

Automatic download
& recharge at base

Chest mounted sensors
- uncomfortable

- easily forgotten

- remove shirt

Heart rate (beats per minute)
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Average heart rate (beats / minute)

Task

Fire Behaviour Toolkit

Richard Parker (Scion)
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Fire Behaviour Toolkit

Safety and Productivity
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Fireline construction rates for forests, logging slash and