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on the following article:

Taylor, S.W.; Alexander, M.E. 2006. Science,
technology, and human factors in fire danger rating:

The Canadian experience. International Journal of
Wildland Fire 15: 121-135.
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Applying the Canadian Forest Fire Danger Rating System (CFFDRS)
to Alaskan Ecosystems Contacts

The Canadian Forest Fire Danger Rating System (CFFDRS) has been used in Alaska since 1992. The CFFDRS is Martin E. Alexander
comprised of two major subsystems: the Canadian Forest Fire Weather Index (FWI) System and the Canadian University of Alberta
Forest Fire Behavior Prediction (FBP) System. The FWI System has six standard components: 1) the Fine Fuel mea2@telus.net
Moisture Code (FFMC); 2) the Duff Moisture Code (DMC); 3) the Drought Code (DC); 4) the Initial Spread Index
(I1S1); 5) the Buildup Index (BUI); and 6) the Fire Weather Index (FWI). These six components provide relative Mike Wotton

numerical ratings of wildland fire potential for a standard fuel type on level terraip based on weather inputs. The Natural Resources Canada,
FBP System provides for actual quantitative estimates of various fire be e Canadian Forest Service
types and topographic situations based in part on inputs frong Mike.Wotton@nrcan.gc.ca

Visit the CFFDRS website at Natural Resources Canada A Copy IS available
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Applying the Canadian Forest Fire Danger Rating System (CFFDRS)
to Alaskan Ecosystems

This record is now maintained by FRAMES (the Fire Research and Management Exchange System). Please
redirect to the FRAMES record by clicking the link provided below.

Contact: Martin E. Alexander, mea2@telus.net

Websites: View this record on FRAMES
to the FIREHouse page on FRAMES

Predicting and Interpreting Fire Intensities in Alaskan Black Spruce Forests Using the Canadian
System of Fire Danger Rating

This record is now maintained by FRAMES (the Fire Research and Management Exchange System). Please
redirect to the FRAMES record by clicking the link provided below.
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Contact: Martin E. Alexander, mea2@te

Website: View this record on FRAMES

Duff Moisture Dynamics in Black Spruce Feather Moss Stands and Their Relation to the Canadian
Forest Fire Danger Rating System

This record is now maintained by FRAMES (the Fire Research and Management Exchange System). Please
redirect to the FRAMES record by clicking the link provided below.

Contact: Brenda L. Wilmore, USDA Forest Service, White River National Forest, bwilmore@fs.fed.us

Website: View this record on FRAMES
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Key Element #1

A modular system of fire
danger indicators or
models of fire
occurrence and
behavior in important
fire environments
developed through a
sustained program of
scientific research and
based on relationships
between fire weather,
fuels, topography, and
ignition sources.

CANADIAN FOREST FIRE
DANGER RATING SYSTEM (CFFDRS)
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Fire behavior in black spruce-lichen
woodland: the Porter Lake project

M.E. Alexander, B.J. Stocks, and B.D. Lawson
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The Alaskan Situation

U.S. Forest Service Fire Behavior Researchers

Von Johnson, early 60s, Juneau

Dick Barney, mid to late 60s & early

S

Nonan Noste, late 60s and early 70s, INF

70s, Institute of Northern
Forestry (INF), Fairbanks
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PRELIMINARY RESULTS OF EXPERIMENTAL FIRES IN THE
BLACK SPRUCE TYPE OF INTERIOR ALASKA

by
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Abstract
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The effects of experimental fires on black spruce forest floors in interior Alaska
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Received Ocmber 1K, 1932
Accepiod March 10, 1953
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measuring fire bobavior mnd subsequent fre effects.  worjang (Mill.) B.S.P.) forests with & prodomin;
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Measuring Fuel
Moisture Content in
Alaska: Standard
Methods and
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Rodney A. Norum
Atelanie Miller




Key Element #2

A reliable technical
infrastructure to gather,
process, disseminate,
and archive fire weather
data and forecasts
(weather instruments/
stations, standards,
communications) and
fire danger predictions
(text and map displays)
within operational
agencies.




Canadian Wildland Fire Information System

CANADA
28 May/mai 2001
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Quality control in fire danger rating
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Key Element #3

Guidelines, decision
aids, and training for
fire managers in the
application of fire
danger indicators
appropriate to the
needs and capabilities

of operational
agencies based on
research and
operational
experience.
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Understanding the
FWI System i
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FIELD GUIDE TO THE
CANADIAN FOREST FIRE BEHAVIOR
PREDICTION (FBP) SYSTEM

S.W. Taylor
R.G. Pike
and
M.E. Alexander

Canadid




The Alaskan Situation

HEAD FIRE INENSITY CLASS GRAPH
For FBP System Type C-2 (Boreal Spruce)

Interpretations associated with the bead firc inscasity class
(FBP) System Fuel Type C-2 (Borcal Spruce) on bevel
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PREDICTING AND INTERPRETING FIRE INTENSITIES IN ALASKAN BLACK SPRUCE

FORESTS USING THE CANADIAN SYSTEM OF FIRE DANGER RATING'

M.E. Alexander and F.V. Cole?

ABSTRACT: A graph has been constructed for determining ooe of five possible head fire intensity classes
as well a3 the general type of fire (i.c., surface, intermittent crown or continuous crown) for Canadian Forest
Fire Behavior Prediction System Fuoel Type C-2 (Boreal Spruce) based on the Initial Spread Index and
Buildup Index components of the Canadian Forest Fire Weather Index System as inputs. An accompanying
table offers free-buming fire potential and wildfire suppression interpretations.

In July 1992, after several seasons of informal field testing, Alaska's interagency fire management
community decided to adopt the Canadisn Forest Fire Danger Rating System (CFFDRS) in licu of continuing
i to use the US. National Fire Danger Rating System. The CFFDRS actually comprises two primary
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Key Element #4

Cooperation between fire
management agencies
and with research
agencies to foster
communication, to share
resources, and to set
common standards for
information, resources,
and training (policies,
cost-sharing
agreements, national
training courses,
working groups).




Advanced Wildland Fire
Behavior Course

YWIOFFC * Delivered regionally (West, East + French)

Wildland Fire
Behavior Specialist .~
Course <y S

* Delivered Nationally

Course dates & locations Advertised on
Canadian Interagency Forest Fire Centre web site:
www.ciffc.ca




The Alaskan Situation

Mar. 1996 — Anchorage — AK DOF/CFS CFFDRS Workshop

Oct. 1996 — Fairbanks — CIFFC Advanced Wildland Fire
Behavior Course (AWFBC)

Alaskans attend AWFBC deliveries in Hinton, Alberta,
etc.

Alaskans attend CIFFC Wildland Fire Behavior Specialist
Course in Hinton, Alberta

CFFDRS content delivered in S-290 and S-390 courses by
Frank Cole



CD-ROM based training
Courses being converted to

web-based training courses
by CIFFC
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Status of wildland fire danger rating systems globally in
late 2010 according to the Global Fire Monitoring Centre
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FWI System Components
Fairbanks, Alaska 1963




Structure of the Canadian Forest Fire
Behavior Prediction (FBP) System

Inputs
FBP System FFMC, ISI Percent Slope Elevation Elapsed Time
Fuel Type & BUI Upslope Direction Lat./Long. Point or Line
Wind Speed Date Ignition
& Direction l l
Foliar Type &
Fuel Weather Topography Moisture Duration of
Content Prediction
h 4
Canadian Forest Fire
Behavior Prediction
(FBP) System
Outputs + *
Primary Secondary
Head Fire Rate of Spread Head, Flank & Back Fire Spread Distances

Fuel Consumption
Head Fire Intensity
Fire Description
(Crown Fraction Burned
& Type of Fire)

Flank & Back Fire Rates of Spread
Flank & Back Fire Intensities
Elliptical Fire Area & Perimeter
Rate of Perimeter Growth
Length-to-Breath Ratio




FBP System Fuel Types




Overseas Use of the

Canadian Forest Fire Weather Index (FWI) System

at one time or another:

Argentina
Australia
Chile
China
Cyprus
Fiji
France
Indonesia
Malaysia
Mexico
New Caledonia

New Zealand
Portugal
Samoa
South Africa
Spain
Sweden
Thailand
United Kingdom
USA
Venezuela
Vietnam



Florida has since dispensed with using the FWI System
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Several regional implementations of the FWI Systems exist
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FWI Fire Weather Index
Fire behavior and Spread danger
2010 July 8
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New Zealand
Forest Research Institute

New Zealand Fire Danger Classes

National Rural Fire
Authority

Initial Spread Index (ISI)

Forest Fire Danger Class Graph
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Buildup index (BUI)

100

120

Fire Danger Class Interpretation

Fire Description of Probable Fire Potential Nominal
Danger Class and Max Flame
Implications for Fire Suppression Height

New fire starts are unlikely due to moist surface fuel conditions. However, Igition
may take place near large and prolnged heat sources (e.g., camp fires, windrowed isibl
slash piles) but the resulting fires generally do not spread much beyond their point “"ﬂ“s' .
of origin and if they do, control is easily achieved. Mop-up or complete extingush- e
ment of fires tthat are already burning may still be required provided there is
sufficient fuel and it's dry enough to support smouldering combustion.
From the standpoint of moisture contnet, fuels are considered to be sufficiently
receptive, to sustain ignition and combustion from both flaming and non-flaming
(e.g., glowing) firebrands. Creeping or gentle surface fires are common place. "
Control of such fires is comparatively easy but fire damage can still result and Upto 1.3
fires can become costly to suppress if they aren't attended to immediately. Direst meters
manual attack around the entire perimeter by fire fighters with only hand tools
and backpumps if possible.
Running or vigorous surface fires are most likely to occur. Any fire outbreak
constitutes a serious problem. Control becomes incrasingly difficult it it is not 141025
c?mplclcd during the early stages of fire growth fnllowjng ignition. Water under meters
high pressure (from ground tankers or fire pumpers with hose lays) and
bulldozers are required for effective action at the fire's head.
Burning cond s become critical as the likelihood of intense surface fires is a
distinct possibility, torching and intermittent crowning in exotic forests can take
place.Direct attact on the head of the fire is feasible for only the first few minutes 261035

after n has occurred, Otherwyse, any attempt to attack the fire's head should meters
be limited to helicopter buckets or fixed wing aircraft preferably dropping long

term chemical fire retardants. Until the fire weather severity abates, the uncertainty

of success control exists.

The situation should be considered "explosive" The characteristics associated
with the violent physical iour of ion or is a certainty
(e.g., rapid spreaad rates, crowning, medium to long range mass apotting,
firewhirls, towering convection columns and great walls of flame). Fire poses a
great threat to life and property. Breaching of roads or firebreaks occurs with
regularity. Direct attack is rarely possible execpt immediately after ignition and
should only be attempted with the utmost caution. The only effective and safe
control option that can be taken until the fire run expires is at the back and up
along the flanks

3.6 + meters

1 General rule of thumb when the Drought Code (DC) exceeds about 300 and/or the Buildup Index (BUI) is greater
than around 40, these benchmark values will vary according to soil type and drainage conditions.

2The forest and grass fire danger rating systems are based on the Canadian Forest Fire Behaviour prediction System
Coniferous Plantation fuel type (C-6) and the Standing Dead Grass fuel type (O1-b) respectively. Details of these
can be found in the "Development and Structure of the Canadian Forest Fire Behaviour Pree System'' by the
Canadian Fire Danger Group (1992), and the NRFA Circular 1993/13, titled "Proposed revision of fire danger class
criteria for firest and rural areas in New Zealand" by Marty Alexander (1993).
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A MANUAL FOR
PREDICTING FIRE BEHAVIOUR
IN NEW ZEALAND FUELS

Scion Rural Fire Research Group,
Christchurch, New Zealand.




Alexander (2003) Fire Management Today Essay

TecHNnoLoGgY TRANSFER AND WILDLAND

FIRE MIANAGEMENT/RESEARCH

Martin E. Alexander

I'wouldike to see fire scientssts and fre managers work much closer together ... 1see too many examples of
researchers and managers pulling against each other, rather than working together. 1regand the scientists as
our motivators for change while the managers are implementers of change. Successfi change will not be
achieved unless it & managed properly, this is presented in 2 positive and cooperative cimate so that it is
rapidly incorporated into the daily business of ecosystem management and commyinly protec tion.

n 2001, I participated in a survey
commissioned by the Canadian
Interagency Forest Fire Centre’s

Forest Fire Science and Technology

Working Group (MacKendrick
2001). The survey dealt with how
fire managers and fire researchers
could more effectively work to-
gether in the future.

Wealth of Information
There is a wealth of general infor-
mation on the interaction between
management (operations) and
research. I recall attending an
excellent session on *Management
vs. Research”™ during the Seventh
Conference on Fire and Forest
Meteorology. which was jointly
sponsored by the American Meteo-
rological Society and the Society of
American Foresters on April 25-28,
1983, in Fort Collins, CO. Unfortu-
nately, the 10 papers presented at
that conference session were not
published as part of the conference
proceedings.

There are a couple of excellent older
documents that specifically relate to
wildland fire (e.g.. Underwood 1985;

USDA Forest Service 1984). More
recently, the subject was discussed

Ik Masty Alexander is 2 mior fire

bealavior resaarch officor witk the Canadian

Forast Service at the Northem Farestry
Cotro, Edman ton, Alferta

Volume 63 * No. 2 » Spring 2003

during the Wildland Fire Research
Future Search Conference on
October 6-8, 1997, in Park City, UT
(Saveland and Thomas 1998). I also
had the opportunity to attend this
conference.

Useful Reference

One of the more general but highly
useful references 1 have found on
the subject, discovered during the
course of preparing a paper by Kiil
and others (1986), includes recom-
mendations resulting from the
conference on *Technology Transfer
in Forestry” held by the Interna-
tional Union of Forestry Research
Organizations on 25 July-1 August,
1983, at Edinburgh University,
Scotland (Moeller and Seal 1984).
The recommendations are reprinted
in their entirety on page 42 for the
benefit of readers.
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TecHNOLOGY TRANSFER IN FORESTRY: RECOMMENDATIONS

The final session of the confer-
ence on "Technology Transfer in
Forestry” was used to assemble
and record recommendations.
Recommendations for forest
managers, the users of research
results, were distinguished from
those intended for the research-
ers themselves. Both kinds of
recommendations are set forth
below.

There was some difference of
opinion among conference
participants as to the relative
importance of the recommenda-
tions, and it was acknowledged
that different or changing
circumstances must change the
order of value. Nevertheless, the
degree of agreement was remark-
able, considering the range of
countries and experience repre-
sented by the conference partici-
pants. All points below deserve
the most careful attention.

What can users of research and

their organizations do to im-
prove technology transfer?

Users musst be actively involved
in the eady Sages of research
planning. They should

« [dentify and prioritize their
research needs; and

* Make sure researchers under-
stand these needs.

Users must create an oganiza-
tional environment that encour-
ages innovation. They should

* Establish a person responsible
for user liaison to research;

* [Imvwolve researchers in manage-
ment teams;

* Foom Moelier and Sed (1964) (e pgie 41).

* Encourage interaction and
cooperation between researchers
and managers;

* Provide managers with technol-
ogy transfer training;

 Allocate staff time to attend
meetings, demonstrations,
workshops, etc.;

* Set up an administrative struc-
tflm to ensure technology trans-

3

* Monitor technology in primary
and related fields;

* Be open to new ideas;

* Reward people who innovate;

* Establish a technology transfer
advisor in a senior staff position;

 [nterchange staff with research
whenever possible; and

* Form user cooperatives to en-
courage innovation.

Users must be imvolved in research
application and evakiation activi-
ties. They shoukd:

* Help fund application efforts;

* Test and demonstrate innovations
and inform research about
results;

* Make a solid commitment to
trying new technology; and

* Conduct benefit/cost and cost-
effectiveness studies.

Research must involve users in
eardystages of research planning:

*To htlp |dznufy problems and set

prioriti

*To cstablxsh reasonable expecta-
tions and commitments; and

* To understand the user market.

Researchers must create an
omrnizational environment that
encourages innovation. They
should

* Encourage direct contacts
between researchers and users;

* Keep users informed and
involved throughout the
research process;

* Attend management meetings:

* Encourage staff exchanges
between research and manage-
ment;

* Train researchers in technol-
ogy transfer and communica-
tion technigues;

* Commit adequate resources to
technology transfer;

* Recognize and reward scien-
tists for application work;

* Establish an organzational
focal point for technology
transfer;

* Take initiative to motivate
managers; and

* Recognize technology transfer
as a continuing commitment.

Researchers must be imvolved in
application and evaluation
activities. They should

* Whenever possible, quantify
the benefits of research;

* Concentrate on the most
beneficial results;

* Involve users in application
efforts;

* Understand the capability of
users to implement research
results;

* Provide state-of-the-art sum-
maries;

o Use the most appropriate
means of transferring results
through demonstration and
personal contacts, whenever
possible; and

* Ask for and utilize evaluation
feedback from users.

1
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A Caution

FIRE DANGER RATING

PARADOX
(after Rothermel 1987)

» The systems aren't accurate enough.

» The systems are too complicated.

Presumably, crude but reliable decision
aids are needed at the field level.



