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PREFACE

This report is am example of an operatioms-type application
of the results of two OCD Resaarch spewmsored studiss.

It demonstrates the pessibility of gemerating planning- amd
operationally-oriented data through rearrangement of research
data to meet the specific needs of az operatiemal study.

Aigo this repert provides s usable data input to the Five City
Study.

John F. Christiam
Ressarch Amalyst




PROBABILITY OF EFFECTIVE POST-ATTACK FIRE FIGRTIKG
IN WILDLARDS

by

Craig C. Chamdler, U. S. Forest Service
Mark J. Schroeder, U. S. Weather Bureau

In the event of nuclear attack, thermzl radiatiom from nuclear weapoms
may start fires over large areas of the United States. The potential

of such fires to cause material damage and loss of life in cities is
obvious. Im rural amd wildland areas they will destroy creps and other
aatural resources. They may disrupt communication, power tramsmissiom,
and transpertation retworks, and produce sufficient smoke o0 elimimate
visual navigation or reconnaissaace capability by aircraft. This paper
prasents an assessment of the wildland fire threat and suggests the
probable zffectiveness of comventional fire fighting forces ir materially
reducing the damage from post-attack firas in wildlands.

The behavior of outdoor fires is primarily determined by weather cenditiomns
and by the type and amourt of flemmeble fuel. A previous pair of stucies
conducted by the Porest Service for the Office cf Civil Dufense determined
the weather conditions nacesssry fer the imitiation and spread ef wildlamd
firca,l/ and the frequency of these ‘'burning ind57el" by memthe for
selected locations throughout the United Statee.=’ The data which follow
have been obtaimed directly from these two studies.

Under certain conditions wildland fuels will not sustaim ignition from
the radiant fluxes associated with nuclear explosions. Umder slightly
differeat conditions, igmition will cccur, but the resulting fires will
not spread and will go out by themselves unless the weather becemes more
favorable for combustion. And if fire westher is critical, the fmitial
fires will spread so rapidly as te overvhelm conventiomal fire defenses.
But within these limits there {s a broad spectrum of weather and fuel
situations where orgamized fire control efforts cam bs expected to result
in a significant reduction in post-attack fire damage to beth matural aad
man-made resources. Table I presents the probability that each of these
burning coaditions will be found on sny given day in any section of the
United States where there are sufficient natural fuels to permit fire
spread., Fuel classification maps are not available for many sections of
the United States. In some sections, particularly the Southwest, the

1/ Chandler, C.C., T.G. Storey, and C.D. Tangren. Prediction of Fire
Spread Following Nuclear Explosions, U.S. Fourest Service Research

2/ Schroeder, M.J. and others. Symoptic Westher Types Associated With
Critical Fire Weather. Pacific Southwest Forest Range Experimeat
Station. Unnumbered Report. 1964.




weather is comducive to fire spread bul fueis ars scanty. Table I vaiues
represent the effects of weather alone, and hemce are cemsarvative in
their estimate of "safe" conditions. The classes in Table I are definmad
a8 follows:

Pive Out (PO): Sustained ignitiocr in natural fuels will not occur.

No Spread (MS): Sustained igmition will occur, but the resultimg
fires will not spread beyond the radfius of imitial
ignition and will go out by thamselves unless the
veather becomes more favorabla for cembustion.

Acticuable (Act.): PFires will start and spread but their intensity
and rate of spread will be such that successful
control efforts are possibie.

Critical (C): Fire spread and iztemsity will be such that successful
control efforts are umlikely.

The criteria for the non-ignitiom and "mo spread” values were determined
‘n reference (1). The criteria for "critical" fire weather were determined
itom the opimions of experienced fire weather cpecialists and represent
the conditions under which existing wildlamd firs comtrol organizatioms
experience diffi<uity in comtrolliag normal peacetime fires. Unlike the
"Fire Out" amd "No Spread” categories, which were determimed objectively,
the distinctiem between "actionable" amd "critical' 1s based oa judgment.
A massive coordinated firefighting cperatiom may be successful in savimg
a particular strategically importamt structure or imstallation under even
the most adverse westher corditioms. But we feel it unlikely that a
sigerificant, overall reductiom in vost-attack fire damage can be achieved
uader conditions where peacetime fires are @ouch-and-go.

The probabilities in this and the followiag tables were obtained from the
probabilities at individual stations, and there are, of ceurse, differeaces
betwaen statiome even within a region. These variatioms are not presented
in this short paper but cam be obtaimad frem the original data.

Some fires occurring under ''no spread"” cenditioms will also meed fire
control action, for they will persist to spread and de damage if the
weather following the nuclear attack chamges for the worse. Tadble II
presants the probability that firefightisg efforts will be both necesssry
and affective on fires resultiag from a _uclear exrlosioz.

Lastly, Table III presents, for the United States as a wvhole the probabili-
ties that erganized wildland fire control efforts will be sither unmecessary,
affective, or futile.

These tables can be used in several ways for defenss planmimg. They apply
directly to the sffects of a single weapen. PFor example, if a =uclear
wveapon were to be exploded nsar Portland, Orsgon, in August, there is a
30% probability that the adjacent forests weuld not be ignited at all,




a 45% chamce that fires would start and (emediately spread, but only
Z chances in 100 that fires would be violent encugh to defy orgamized
firefighting efforts.

Because weather patterns will very within a regiom at any gisez time
the tables may also be usad (less reliably) to predict the ffects eof
multiple strikes and to determiae the probable need £ e control
forces. For example, only one third of the strikes in Rortheastern
United States in September can be expected te rssult im w.ldland fires
requiring orgamized fire comtrol actioms.

Looking at the problem from the opposite viewpsint the probability of
being able to minimize fire damage wmay be cbtained. By summimg the
probabilities for "Fire Out', '"Ne Spread", and "Actiomable" categoriss
in Table I, this informstion mey be cobtained by regions. Amd for the
contineatal United States {t may be obtaimed from Tabla IIX by addinrg
the probabilities for categeries A and B. For example, in Augaet, the
probability of being able to minimize fire demsge ir the centimeatal
United States is .27 plus .59 or .86,
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