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Recent Syntheses on Crown Fires

November 2011

DA
—

Synthesis of Knowledge of
Extreme Fire Behavior:
Volume | for Fire Managers

Paul A. Werth, Brian E. Potter, Craig B. Clements, Mark A. Finney,
Scott L. Goodrick, Martin E. Alexander, Miguel G. Cruz, Jason A.
Forthofer, and Sara S. McAllister
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pray fike hell for ratn "—Naveean Maclear (1992

Introduction
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»  Ground or ssbsurface fire
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*  Crown fire
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vasble flame. Heading surface fires can spread with the

wind or upsdope, and backing surface fires barn 2o the
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P.A. Werth, B.E. Potter, M.E. Alexander & others. 2014.
USDA Forest Service General Technical Report PNW-GTR-891.
(more detail, more pages, etc. than Volume )
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Fire on Earth: An Introduction | 2
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Welcome to the Instructor Companion Site for
e

S Fire on Earth: An Introduction

e PART FOUF

Welcome to the website for Fire on Earth: An Introduction by

FI R E 0 N EA RTH Andrew C. Scott, David M.J.S. Bowman, William J. Bond, Stephen J.

Pyne and Martin E. Alexander. This website gives you access to the

An Introduction rich tools and resources available for this text. The SClenC
an, William J. Bond
On this website you will find: & A rt Of

¢ Powerpoints of all figures from the book for downloading. y H
e PDFsof all tables from the book for downloading. W’Idland F“
* Linksto additional resources including key fire websites, videos and

podga_sts. . . o . Beha ViO U’
o Additional teaching material - an exercise in using charcoal data. . .
Prediction

Resources are displayed in two ways:

* Using the menu at the top, select a chapter. A list of resources
available for that particular chapter will be provided.

WILEY Blackwell * Using the menu at the top, select a resource. This will allow you to

access a particular resource section. You will then have the option of

selecting resources within the section or going directly to a specific

chapter.
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Introduction

to Basic
Concepts of
Crown Fires




Fireline Intensity (Byram 1959)

I = H X w X r
Fireline Heat of Fuel Rate of Fire
Intensity  Combustion Consumed Spread (m/
(kW/m) (18 000 kJ/kg) (kg/m?) sec)

Fire intensity is the rate of energy
release, or rate of heat release, per
unit time per unit length of fire front

George M. Byram



Canopy Fuel Stratum & Stand Characteristics

Y
Vertical Canopy bulk density =
crown
depth Canopy fuel load
Vertical crown depth
Stand
height

anopy base height

Available Crown Fuel Load: needle foliage, lichens, small dead and live (a
proportion) twigs < 1 cm in diameter

Ladder or bridge fuels: bark flakes, lichens, needle drape, boles branches (live &
dead), understory conifers, tall shrubs



Types
of
Crown Fires




C.E. Van Wagner’s (1977) three
types of crown fires is the most
widely recognized classification:

« Passive crown fire

 Active crown fire




Torching does
not constitute
passive crowning
as it generally
does generate
any kind of
forward fire
spread.



Understanding Crown
Fire Behaviour based
on Empirical
Observations
and Measurements

In the Field




Observations and measurements
of crown fire activity
* Key to our understanding of crown fire dynamics

* Provides benchmark data for empirical-based
model development and performance evaluation

» Serves as reality-checks for simulation studies

Experimental fire, Ontario, Canada Wildfire, Victoria, Australia
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Porter Lake Project, Spruce-Lichen Woodland
Stand, Northwest Territories, Canada




Big Fish Lake Project, Lowland Black Spruce Stand,
North-central Alberta, Canada




A Historical Note: The First Wildfire Case Study?

56 MONTHLY WEATHER REVIEW

Fenruary, 1927

METEOROLOGICAL FACTORS IN THE QUARTZ CREEK FOREST FIRE

By H. T. G

NE

[Nerthero Racky Moosiun Voovet Eiperizsat Statbaa)

It is pot often that n large forest fire occurs con-
veaiently near a weathor station specially equipped for
moasuring forest-fire weathor. The 185,000-acre Quartz
Crock fire on the Kantksu Nationsl Forest during the
aummer of 1996 was close enough to the Priest River
Experimentsl Forest of the Northeen Kocky Mountain
Foreat BExperiment Station for the roar of the Aumes to
bring the residents to the 1ti

+ doors soveral times; so close
that hose and gnsoline-powered pumps were installed
to protect the buildings; so close that the women and

155 1= ADgeonLE s Dedrdicies o Ml e ot the e of e 415

children were sent away to greater sofety during the
most threatening period. Henoce the weather records at
the station may ndicate some of the reasons for the great
spread of this

Figure 1 is & map of the burned ares, the hesvy
tudicating the boundary of the fire a3 well a2 it o
determined ut the end of ench day. The location of the
experiment station buildings and the weather-measuring
instruments sre indicated near the center of the right-
hand adge of the map.

The m«luumlly,:icnl equipment al this station includes
maximum and I tie

minimum thermometers, auts
tipping-bucket rain gege, anemometer, two-magnet regis-
ter, thermograph, hygrograph, and barograph. Regular
measurements are made twice daily of the smount of
moisture in the forest duffl and in desad branch wood.

This fire in the Quarts Creck drainage started duning
the early moming of July 13, 1926, being one of the 150
or more forest fires set hy lightaing storms: on July 12
and 13, on the 600,000-acre Kaniksu Notional Forest,
It was discovernd and located by the lookouts at 2 p. m.
of the 13th hen the first three men resached it two
and one-half hours later about 20 scres of timber were
ablaze and the fire was already Qanng in the crowns of
single trees and groups of trees, as well as running
rapinil,\ on the grouml

Thirty sdditsonn! fire fighters were called for imme-
diatly, but, because of the demand created by sevecsl
hundrod other fira in rthern Idaho and western

' Further minforcemants
at during the followiog four days.
he start, together with the highly
of the fuel, put the fire ut t
The immediate cost and

mpanies ure approximuted at $274,000,
exelusive o vage value of the timber burned.

As indicated Wiy Figore 2, the weather just previous to
July 12 hadd beenn favomble for extrome inflammability
of the forest mnterisls. Raped evaporation, oeeasioned
re, hizh wind, and low relative humid-
the litter and dufl to a mnisture content
an & eompletely ent-over and Tully-exposed
m. July 1 Samples of dead braneh wood,
, <howed the some moisture content.

wnterials retain at b »er cent mosture
cted to sustained temperatures of over 100° F.
e humidities of lesa than 106, it & spparent
mnportant forest fire fuols were
Ohviously, the stoge was =et

a1
thet nt least two of th
extremely inflamma
for a truee conflageati
Euin, usual with
rmonunted to onl
It fell between 8. m,, under
full timber canopy in the forest, this t sprinkle had
d the dull to only 199, and on clear-cut areas
The remainder of the day ws= hot, dry, sod
, and by 5 p. m. the duff mos I
only 9%, and in the open 63 The ben
i re short lived indecd. another trace fell
until m days alter this fiee was completely
controll e remalnder of the atory, in 20 far a3
th erned, is largely one of temperature,
humidity, and wind
tors have tried varous methods to determine
and-effect relationships between the weather
and the behavior of fires.  In some eases they
ted the finel area of the fire to the maximum
are, the minimum rels humidity, and the
1 velocity of the day when the fire sterted,
er cases the maxunum temperature, minimum
daily wind movement have each been
s pegiod of the fire and these svernges

ical storms in this region,

n on July 13

be to compare
temperatures, |
days when e made ita biggest runs, with the weather
conditions on the other days whea the fire was spreading
least mpidly.

Gisborne, H.T. 1927. Meteorological Factors in the Quartz
Creek Forest Fire. Monthly Weather Review 55: 56-60.

1926 Quartz Creek Fire, Kaniksu
National Forest — adjacent to the Priest

River Experimental Forest, northern
ldaho

Harry T. Gisborne
Pioneer Forest Fire Researcher



Crown
Fire
Initiation



Van Wagner’s (1977)
Crown Fire Initiation Model

—
Vertical fire spread into the overstory
. FOLIAR
canopy will occur when the surface ~ MOISTURE
fireline intensity (7.) attains the critical ) CONTENT
value /, as determined by z and m. )
>CROWN
BASE
') HEIGHT
I;<1,: I.>1,:
Surface Fire Crown Fire!

Surface Fire - Crown
Fire Transition




Van Wagner (1977) Crown Fire Initiation Model
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3000 +
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1000 +

Critical surface fire intensity for crown combustion (kW/m)

Canopy base height (m)




v

Head Fire Rate of Spread
Fuel Consumption
Head Fire Intensity

Fire Description
(Crown Fraction Burned
& Type of Fire)

v

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
Foliar Type &
Fuel Weather Topography Moisture Duration of
Content Prediction
| I I
A 4
Canadian Forest Fire
Behavior Prediction
(FBP) System
Outputs l *

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

2N
= 2
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Development and Structure of the Canadian
Forest Fire Behavior Prediction System

Forestry Canada Fire Danger Group
Information Report ST-X-3
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Canadian Forest
Fire Behavior
Prediction System

FIELD GUIDE TO THE
CANADIAN FOREST FIRE BEHAVIOR
PREDICTION (FBP) SYSTEM

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

Canadi

Updates and revisions to the 1992
Canadian Forest Fire Behavior
Prediction System

B.M. Wotton, M.E. Alexander, S.W. Taylor
2009




Under-prediction of crowning potential when Van Wagner
(1977) model implemented in U.S. fire modeling systems

Fireline intensity (kVW/m)

10000 Fuel Model 2 - Timber (grass and understorey) Fuel Model 10 - Timber (litter and understorey)
A B

8000 - .

6000

4000 A

Critical
2000 -
Canopy base height =5 m;
Foliar moisture content = 140%
O | | |
0 5 10 15 20 0 9 10 15 20

Midflame windspeed (km/h)
from Alexander and Cruz (2014)



Cruz, Alexander and Wakimoto (2003)
Crown Fire Initiation Probability Models

Four different logistic regression models that use crown base
height (CBH) and/or 10-m open wind speed (U,,) and

components of the Canadian Forest Fire Weather Index

System (FFMC — Fine Fuel Moisture Code; DC — Drought
Code; ISI — Initial Spread Index; BUI — Buildup Index):

LOGIT1: CBH, FFMC, U,,, DC
LOGIT2: CBH, ISI, DC
LOGIT3: CBH, ISI, BUI
LOGIT4: ISI, DC

CCCCC

Behavior
eeeeeee

her )
vations W".'d

IIIIIIIIIIIIIIII

ode
(((((

|||||
|||||




Cruz, Alexander and Wakimoto (2004)
Crown Fire Occurrence Probability Model

Logistic regression model requires three environmental inputs
and one fire behaviour descriptor:

* 10-m open wind speed (U,,)
« Canopy base height (CBH) or fuel strata gap (FSG)
 Estimated fine fuel moisture (EFFM); and one fire behavior

« Surface fuel consumption (SFC) class (<1, 1-2, >2 kg/m?)

Threshold for crown fire occurrence
judged to be 50% probability.




Cruz, Alexander and Wakimoto (2004)
Crown Fire Occurrence Probability Model

Probability of crown fire occurrence

hreshold for crown fire occurrence (0.5)

0 10 20 30 40

10-m open wind speed (km/h)

Effect of 10-m
Open Wind Speed
(U,,) under
variable Fuel
Strata Gap (FSG)

Assume:
EFFM = 6%
SFC = 1-2 kg/m?




Download and install CFIS

44 Crown Fire Initiation and Spread x|

0 |Gomes Da Cruz, Miguel (C X A FRAMES :: CFIS Units Help Credits
& C f www.frames.gov/partner-sites/applied-fire-behavior/cfis/ w| = | Iniision | Qccurence | Rate of Spread | Publicatons |
25 Apps (3 email [ Fire [ csIRO [ SCIENCE (L CanberraRes m Google Scholar (] Jens u Calendar » [L1] Other Bookmarks

—— : CFIS
s pﬁmmldl’

IIF e i ; ¥ o ; & ’ : o
AR 5 7 " 1 ; | Simulation of Crown Fire Initiation and Spread
esearch & Dev [ :

Home CFFDRS CFIS ICFME  FRAMES Home

www.frames.gov/cfis

» N
Crown Fire Initiation Spread (CFIS) System A.D/# *é%

A iac30 para o Di i Forest Engineering Research

da Aerodinamica Industrial Institute of Canada

Contacts

CFIS is a software tool incorporating several recently developed models designed to simulate crown fire
behavior. The main outputs of CFIS are:

Martin E. Alexander
University of Alberta
1. the likelihood of crown fire initiation or occurrence; mea2@telus.net

2. the type of crown fire (active vs. passive) and its rate of spread; and
3. the minimum spotting distance required to increase a fire's overall forward rate of spread.

Miguel G. Cruz

CSIRO Bushfire Dynamics &
Applications 1
Miguel.Cruz@csiro.au

The primary models incorporated into CFIS have been evaluated against experimental and wildfire observations.
CFIS has applicability as a decision support aid in a wide variety of fire management activities ranging from
near-real time prediction of fire behavior to analyzing the impacts of fuel treatments on potential crown fire
behavior.

More information

CFIS Downloads
and Related Links Download CFIS software tool (exe; 5.3 MB)
CFIS Publications NEW! Download Canopy Fuel Stratum Characteristics Calculator (Cruz et al. 2003) Version 1.1 (xls; 350 kb)

Download "Introducing the Canopy Fuel Stratum Characteristics Calculator" poster (pdf; 481 kb)

Curious how CFIS outputs compare with NEXUS and FlamMap? Check out: Comparison of crown fire modeling
systems used in three fire management applications (Scott 2006; RMRS-RP-58)

Check out: JFSP Crown Fire Behavior Synthesis Project

http://www.frames.gov/partner-sites/applied-fire-behavior/cfis/




Crown Fire
Rate of Spread
and
Intensity




Experimental crown fires used in the development of the
Canadian FBP System plotted

80

® Active crown fire
° O  Passive crown fire

) Points of note:
60 -
- * No passive
¢ Van Wagner’s (1977) . .
¢ R, = 3.0/CBD relation crown fires with

LN
o
1

CBD < 0.05 kg/m3

Rate of spread (m/min)

 No active crown
fires with CBD
< 0.11 kg/m3

20 -

0.0 0.1 0.2 0.3 0.4 0.5
Canopy bulk density (kg/m3)

from Cruz, Alexander and Wakimoto (2005)



Canadian Forest Fire Behavior Prediction System:
surface and crown fire rates of spread

c 120 .: = —

% 100° ® Experimental fires ©

— = o Wildfires
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initial Spread index (iSi)

Mature Jack or Lodgepole Pine (C-3) Fuel Type



Rothermel (1991) Rate of Spread “Model” for
Wind-driven Crown Fires

3.5~

Predicting Behavior
¢ - and Size of Crown

/’ Fires in the Northern
, Rocky Mountains

4
SUNDANCE 1967 /
(EVENNG)
.

3.0 B
25

20}

5L .r_____lF'.ﬁ.TTEE CANYON 1977

. EUNDAHGE 19687
{AFTERNOON)

104 sANanNT 16885

':Q{Ln_v LAKE 1980

/ 'v£mm< CREEK 1988
0.5 2% _pep sENCH 1988
, TBLACK TIGER 1989
0.0 1 | | ] |

OBSERVED CROWN FIRE
RATE OF SPREAD, MI/H

000 025 050 075 100 125 Ave. Crown Fire ROS =
PREDICTED SURFACE FIRE RATE -
OF SPREAD, FUEL MODEL 10, Mi/H 3.34 x Surface Fire ROS

A statistical correlation between the predicted surface fire rate
of spread for Fuel Model 10 (wind reduction factor 0.4) and 8
western U.S. wildfire observations



Rate of spread (m/min)
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Cruz, Alexander and Wakimoto (2005)
Crown Fire Rate of Spread Models
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Data available 37 crown
fires (24 active and 13
passive; all from
Canada)

Number of variables
examined

The criterion for active
crowning (CAC)
introduced:

CAC = Predicted Active
Crown Fire ROS
3.0/CBD




Cruz, Alexander and Wakimoto (2005)
Crown Fire Rate of Spread Models: The Equations

Active Crown Fires: CAC > 1.0
CROS,=11.02 x(U,,)°° xCBD-"9 xexp(-0.17 x EFFM)

Passive Crown Fires: CAC <1.0
CROS,. = CROS, xexp(-CAC)

where CAC is the criterion for active crowning dimensionless),
CBD is the canopy bulk density (kg/m3), U,, is the 10-m open
wind speed km/h), EFFM is the estimated fine fuel moisture
(%), CROS, is the active crown fire rate of spread (m/min), and
CROS, is the passive crown fire rate of spread (m/min).



Rothermel (1991) & Cruz, Alexander and Wakimoto
(2005) Active Crown Fire

Observed rate of fire spread (m/min)

Rothermel (1921a) - Experimental fires
125 T T VAR

A &
e?’&/
100 -+ & -
75 /0!0:
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25 -

0
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100 125
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25

Cruz et al. (2005) - Experime
C I T T /' T
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Cruz et al. (2005) - Wildfires
T T T 7T

0

100 125 0O
Predicted rate of fire spread (m/min)

Rate of Spread Model Evaluations

Rthermel I(1 991 a)] - Wijlvdf[ires

Rothermel model
under-predicts by a
factor of 2.6-3.8 and
shows little sensitivity
to burning conditions.

The Cruz et al. (2005)
model slightly over-
predicted.

after Cruz and Alexander (2010)



Byram (1959) indicated that his fire intensity-flame length
equation would under-predict the flame length for “... high
intensity crown fires because much of the fuel is a
considerable distance above the ground.”

He suggested, on the basis of personal visual estimates, that
“... this can be corrected for by adding one-half of the mean
canopy height ..."” to the flame length value obtained by his
equation. Thus, the equation for crown fire flame lengths (L)
taking into account stand height (SH) becomes :

L.=0.0775 - (1)°46 + (SH/2)

Rothermel (1991) suggested using Thomas’ (1963) relation to
estimate the flame lengths of crown fires from fire intensity:

L.=0.0266 - (I)23



Crown

Fire
Flame
Heights/Lengths




None of these methods seem to work consistently well
based on comparisons against experimental crown fires
undertaken in Canada. Take, for example, the following
experimental crown fires in red pine plantations (SH = 15 m)
documented by Van Wagner (1977).

------------- Predicted L_(m) ------—---
Exp. Obs.L. Byram Thomas Butler etal.

Fire (m)  (1959)  (1963) (2004)
C4 198 15.1 20.2 28.8

C6 30.5 15.3 21.2 29.4




General Observation Based on Experimental Crown
Fires:

The flame front depth increases as fire intensity increases
rather than a corresponding increase in the vertical flame length.

ICFME Plot 9 — Fireline Intensity ~93,000 kW/m



Alexander’s Simple Rule of Thumb for
Crown Fire Flame Heights:
2-3 x Stand Height for Active Crown Fires
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1983 Roise Creek “Case Study”
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Abstract

Predicting Wildfire Behavior in
Black Spruce Forests in Alaska

Rodney A. Norum
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The Rosie Creek Fire

Introduction

Rod Norum found
that Fire Behavior
Fuel Model 9 Rate of
Spread X 1.2 worked
best for predicting
head fire spread
rates in Alaskan
black spruce. For
flame lengths and in
turn fire intensities
he recommended
using Fire Behavior
Fuel Model 5.



1983 Rosie Creek Fire, Fairbanks, Alaska
BEHAVE Predictions

Estimating 1-hr Time Lag (TL) Fuel Moisture Content (FMC)
as per Rothermel (1983)

Temperature: 23.3 deg °C
Relative Humidity: 33%

Reference Fuel Moisture: 5%

Adjust for shading, time of year

(i.e., month), time of day,

slope steepness, aspect and elevation: 3%

Dead Fuel Moisture Content: 5% + 3% = 8%

Assumptions (as per Rothermel 1983):
10-hr TL=8% + 1% = 9%
100-hr TL = 8% + 2% =10%

Assume 100% for Live Moisture Content as per Rothermel
(1983, Table lI-2, p. 13)



1983 Rosie Creek Fire, Fairbanks, Alaska
BEHAVE Predictions

Estimating the Mid-flame Wind Speed
20-ft (6.1) Open Wind Speed: 13 mph

(20.9 km/h)

Rod Norum has suggested a Wind

Reduction Factor of 0.2 for Alaskan == Wind Adjustment
black spruce. ==~ Predicting Fire

Behavior in Three
Fuel Types in Alaska

Dick Rothermel has suggested a Wind
Reduction Factor of 0.4 for Fire Behavior
Fuel Model 5

Mid-flame Wind Speed =13 x 0.2 =2.6
mph for Fire Behavior Fuel Model 9

Mid-flame Wind Speed =13 x 0.4 = 5.2

mph for Fire Behavior Fuel Model 5



1983 Rosie Creek Fire, near Fairbanks, Alaska

Major run of Rosie Creek Fire: June 2, 1983 l*_'
e

Fire Behavior Characteristic BEHAVE CDN FBP
System System
Head Fire Rate of Spread (m/min) 1.2 31.4
Flame Length (m): 1.0 10+

Fire Intensity (kW/m) : 259 41 995



FCCS (Schaaf et al. 2007) Model Evaluation:

Comparison Against Wildfires in Black Spruce Forests
(data from Alexander and Cruz 2006)
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Model output
showed under-
prediction trend by
a factor of 2.
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Cronan and Jandt (2008) Study

U.S. Departmant of the intarior
Bureau of Land Managemant

BLM Alaska Technical Report 50
ELMAKSTL8/023402184020
Saptambar 2008

How Succession Affects Fire Behavior in
Boreal Black Spruce Forest of Interior
Alaska

- James Cronan, Randi Jandt

Predicted RO S (chains/hr)

100 150 200

50

0

0 50 100 150 200

Observed R OS (chams/hr)

High fire spread
predictions based on
CFIS




Donnelly Dome Fire —June 13, 1999




Donnelly Dome Fire — June 13, 1999

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

FFMC 94
DMC 59

: DC 314
ISI 25
BUI 80

FWI 51

40 60 80 100 120 140 16
Buildup Index (BUI)  en s sz




Description of Probable Fire Potential and
Implications for Wildfire Suppression at Head Fire
Intensity Class 5*

The situation should be considered as "explosive” or super
critical in the upper portion of the class. The characteristics
commonly associated with extreme fire behavior (e.g., rapid
spread rates, continuous crown fire development, medium- to
long-range spotting, firewhirls, massive convection columns,
great walls of flame) is a certainty. Fires present serious
control problems as they are virtually impossible to contain
until burning conditions ameliorate. Direct attack is rarely
possible given the fire's probable ferocity except immediately
after ignition and should only be attempted with the utmost
caution; an escaped fire should in most cases, be considered
a very real possibility. The only effective and safe control
action that can be taken until the fire run expires is at the

back and up along the flanks.
*from Alexander and Cole (1995)



“Operational Use” of the FBP System

Table 4.2 Intensity class
Equilibrium rate of spread (m/min) o
and fire intensity class 3 500-2000
S C-2 5 400010000
Z 3 =& boreal spruce — 6 > 10 000
< BUI
0- 21-  31- 41- 61-] 81—  121-  161-
FIELD GUID ISl 20 30 40 60 80| 120 160 200
Development and Structure of the Canadian CANADIAN FOREST 0.6 0.6 0.6

Forest Fire Behavior Prediction System

2z < o

PREDICTION (F

1
2
3 2 3' a' 3‘ 3'
Forestry Canada Fire Danger Group 4 3 4* 4* 4* 5*
Information Report ST-X-3 5 3 6* 6*
6 Ly 74
7 5*
8 Y
9 8*
10 9 12
1 10* 14
12 135 16
13 17
14 19
15 21
16 22
17 24
18 26
19 27
20 29
21-25 34
26-30 a“
31-35 48
36-40 54
41-45 60
Bl G S s %
51-55 70
56-60 74
61-65 77
: . . . 66-70 80
Te Ch n I Ca I & S CI e ntlfl C O pe ratl O n a Constants: foliar moisture content = 97% ; crown base height = 3 m. [_| = average BUI.
Type of fire: surface, intermittent crown®, [l ITTTNL . _ = CFB 50%
Documentation (FBP Systel ,




Wildfire Monitoring and Case Study Documentation

U. S. FOREST SERVICE RESEARCH PAPER INT-5

1963

I N A LA SKA

CHARLES E. HARDY and JAMES W. FRANKS

INTERNCUNTAIN PORITT AND RANGE m\amou
oMt SeEncE

VNTID STATES DEPARTMENT OF AQEICULYME

OGO, VTAN

U. S. FOREST SERVICE

RESEARCH NOTE NOR-8

&
Tuly 1964
|
THE CHAONOLOGY AND ANALYSISOF THE HUGHES FIRE, 19621/

von . Tohngon, Rescarch Foregtar (Fire)

re In the Intarior basin of Alaska 1s commoaplace. Lightning= and
man-cauxed fires have bursed and reburned milllons of acres. Despite their
commann 83 and extensivencss, the spacific histary and characteristics of
8 fira a2 they relaca te fuels and weather have not bocn gystematically ob-
garved and recocded

The Hughesx fire in July 1962 did provide an opportunity to make sys-
tematic and detalled observationa on fire behavier, weather, and fuels,. The
results of those chsarvations and Aucrarmants ara tha basia of this vraport,
The information and knowla milar oppeetunitics as
they arles will ald the fre ¢ urately pradict fire

the contrel techniques

he uses.

The asslistance and cooparation of the Burcau of Land Management i3
gratefully acknowledgad and, In particular, that of George Xitson, flre boss

foe the Hughes fire.

FIRE CHRONOLOGY

M 11 a.m, onfuly 19 3 !llb:z/ was dected on the southwest=facing
slope of Nutltoktalogl Mountaln sbout 25 miles northeast of Hughes, an

1/ Research reported here was dene at the Statfon's Forescry Sclences
Laberatory maintained in cooparaticn vith thae Univaraity of Alsska at College,
2f Designated as "Heghes NE 25, Nuster 88." in officiel recards of

the surcaw of Land Managersent.
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