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V Short Course on Fire Behaviour Modelling
November 25-26, 2006 — Figueira da Foz, Portugal

Models for Predicting Crown Fire Behavior — A Review

M.E. Alexander"'

Adjunct Professor — Wildland Fire Science & Management
Department of Renewable Resources, University of Alberta
Edmonton, Alberta
mea2@telus.net

This presentation will provide an overview of existing empirical and semi-physical
theories and models for predicting the development and spread of crown fires in conifer
forests at the stand level, including their limitations and performance, with emphasis on
practical applications in fire and fuel management. The following publications authored
or co-authored by the lecturer listed below are being provided to those attending the short
course in support of the formal presentation.

Alexander, M.E. 1988. Help with making crown fire hazard assessments. In: Fischer,
W.C. and Arno, S.F. (compilers). Protecting People and Homes from Wildfire in the
Interior West: Proceedings of the Symposium and Workshop. USDA Forest Service,
Intermountain Research Station, Ogden, Utah. General Technical Report INT-251. pp.
147-156.

Alexander, M.E. 1991. Fire behaviour in Canadian pine plantations in relation to two
Australian fire danger indexes. Paper presented at Bureau of Meteorology and Australian
Disaster College sponsored Fire Weather Workshop (June 16-20, 1991, Mount Macedon,
Victoria). 12 p.

Alexander, M.E. 2005. Long-term experiment takes some of the mystery out of crown
fires. Fire Management Today 65(3): 36-37.

Alexander, M.E.; Cruz, M.G. 2006. Evaluating a model for predicting active crown fire
rate of spread using wildfire observations. Canadian Journal of Forest Research 36: in
press.

Alexander, M.E.; Cruz, M.G.; Lopes, A.M.G. 2006. CFIS: A software tool for simulating
crown fire initiation and spread. In: Viegas, D.X. (editor). Proceedings of V International
Conference on Forest Fire Research. Elsevier, Meppel, Netherlands. CD-ROM. 13 p.

! Full-time affiliation: Senior Fire Behavior Research Officer, Canadian Forest Service, Northern Forestry
Centre, Edmonton, Alberta, Canada T6H 3S5; E-mail: malexand@nrcan.gc.ca
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Alexander, M.E.; Stefner, C.N.; Mason, J.A.; Stocks, B.J.; Hartley, G.R.; Maffey, M.E.;
Wotton, B.M.; Taylor, S.W.; Lavoie, N.; Dalrymple, G.N. 2004. Chartacterizing the jack
pine-black spruce fuel complex of the International Crown Fire Modelling Experiment
(ICFME). Canadian Forest Service, Northern Forestry Centre, Edmonton, Alberta.
Information Report NOR-X-393. 49 p.

Cruz, M.G.; Alexander, M.E.; Wakimoto, R.H. 2002. Predicting crown fire behavior to
support forest fire management decision-making. In: Viegas, D.X. (editor). Forest Fire
Research & Wildland Fire Safety, Proceedings of the IV International Conference on
Forest Fire Research/2002 Wildland Fire Safety Summit. Millpress Scientific
Publications, Rotterdam, Netherlands. CD-ROM. 11 p.

Cruz, M.G.; Alexander, M.E.; Wakimoto, R.H. 2003a. Definition of a fire behavior
model evaluation protocol: A case study application to crown fire behavior models. In:
Omi, P.N. and Joyce, L.A. (technical editors). Fire, Fuel Treatments, and Ecological
Restoration: Conference Proceedings. USDA Forest Service, Rocky Mountain Research
Station, Fort Collins, Colorado. Proceedings RMRS-P-29. pp. 49-67.

Cruz, M.G.; Alexander, M.E.; Wakimoto, R.H. 2003b. Assessing canopy fuel stratum
characteristics in crown fire prone fuel types of western North America. International
Journal of Wildland Fire 12: 39-50.

Cruz, M.G.; Alexander, M.E.; Wakimoto, R.H. 2003c. Assessing the probability of crown
fire initiation based on fire danger indices. Forestry Chronicle 79: 976-983.

Cruz, M.G.; Alexander, M.E.; Wakimoto, R.H. 2004. Modeling the likelihood of crown
fire occurrence in conifer forest stands. Forest Science 50: 640-658.

Cruz, M.G.; Alexander, M.E.; Wakimoto, R.H. 2005. Development and testing of models
for predicting crown fire rate of spread in conifer forest stands. Canadian Journal of
Forest Research 35: 1626-1639.

Cruz, M.G.; Butler, B.W.; Alexander, M.E.; Forthofer, J.M.; Wakimoto, R.H. 2006.
Predicting the ignition of crown fuels above a spreading surface fire. Part I: Model
idealization. International Journal of Wildland Fire 15: 47-60.

Cruz, M.G.; Butler, B.W.; Alexander, M.E. 2006. Predicting the ignition of crown fuels
above a spreading surface fire. Part II: Model behavior and evaluation. International
Journal of Wildland Fire 15: 61-72.

Cruz, M.G.; Butler, B.W.; Alexander, M.E.; Viegas, D.X. 2006. Development and
evaluation of a semi-physical crown fire initiation model. In: Viegas, D.X. (editor).

Proceedings of V International Conference on Forest Fire Research. Elsevier, Meppel,
Netherlands. CD-ROM. 17 p.
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Forestry Canada Fire Danger Group. 1992. Development and structure of the Canadian
Forest Fire Behavior Prediction System. Forestry Canada, Ottawa, Ontario. Information
Report ST-X-3. 63 p.

Stocks, B.J.: Alexander, M.E.; Lanoville, R.A. 2004. Overview of the International
Crown Fire Modelling Experiment (ICFME). Canadian Journal of Forest Research 34:
1543-1547.

Stocks, B.J.; Alexander, M.E.; Wotton, B.M.; Stefner, C.N.; Flannigan, M.D.; Taylor,
S.W.; Lavoie, N.; Mason, J.A.; Hartley, G.R.; Maffey, M.E.; Dalrymple, G.N.; Blake,
T.W.; Cruz, M.G.; Lanoville, R.A. 2004. Crown fire behaviour in a northern jack pine —
black spruce forest. Canadian Journal of Forest Research 34: 1548-1560.

Taylor, S.W.; Wotton, B.M.; Alexander, M.E.; Dalrymple, G.N. 2004. Variation in wind
and crown fire behaviour in a northern jack pine — black spruce forest. Canadian Journal
of Forest Research 34: 1561-1576

A copy of the following is also being provided to the short course participants:

Cruz, M.G.; Lopes, A.M.G.; Alexander, M.E. 2005. CFIS: Simulation of crown fire
initiation and spread. Version 3.0.0. Associa¢do para o Desenvolvimento da
Aerodinamica Industrial, Coimbra, Portugal and Forest Engineering Research Institute,
Wildland Fire Operations Research Group, Hinton, Alberta. Visual Basic Software.

Please note that the following crown fire related papers are included on the Proceedings
of the V International Conference on Forest Fire Research CD-ROM:

Cohen, J.D.; Finney, M.A.; Yedinak, K.M. 2006. Active spreading crown fire
characteristics: Implications for modeling. In: Viegas, D.X. (editor). Proceedings of V
International Conference on Forest Fire Research. Elsevier, Meppel, Netherlands. CD-
ROM. 12 p.

Tachajapong, W.; Zhou, X.; Mahalingam, S.; Weise, D. 2006. Experimental and
numerical modeling of crown fire initiation. In: Viegas, D.X. (editor). Proceedings of V
International Conference on Forest Fire Research. Elsevier, Meppel, Netherlands. CD-
ROM. 17 p.
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CORRIGENDUM

On page 190 in the lower right-hand corner, all the three kg/m* should be replaced by
kg/m’.



