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ABSTRACT

There will be an increasing futur.e,;dem.and for fire danger
indices to be' included in fire weather forecasts. The use ofa
com.m.ercial tim.e- sharing com.puter system. to m.eet this require­
m.ent is desc ri bed.
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CALCUL PAR ORDINATEUR DES INDICES DE RISQUES D'INCENDIE

par

S. Nikleva.

et

L. E. Parent

,/ ,/

RESUME

La dernande d'indices de risque d'incendie LjLli sernnt clonnes
dans Jc;s previsions des ri.squ'es d'i.ncendi(~ en fonction dwtem.ps
sera de phlS en pIL1S forte. Le~ ;Hlf:eu.rs decrivenL l'lltilisatiol1 sur
Lille base com.m.erciale d'un sysl:enl.e d'ordinatellr fonctionnant en
tem.ps partage pour repondre a ce besoin.
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by

S. Nikleva and L.· Parent

(Manuscript received February 18,1971, revised March 11,1971)

Introduction

Industry and government organizations responsible for protect­
ing the forest from wild fires have required an objective method for
determining the probability of occurrence, the rate of spread, and the
difficulty of control of fo~est fires. In the past many different systems
for rating fire danger were used in British Columbia and elsewhere in
Canada. Although the fuel moisture was a basic ingredient in nearly
all systems, there were wide variations in the way this quantity w~s

estimated and in the complexity of the assumed relations between fuel
moisture and weather elements. Under identical fuel and weather con­
ditions many of the systems did not rate the fire danger the same
rna king it difficult to a tta in a uniform approach to fire control problems.

The CanadianForestService has accepted the responsibility for
developing methods of measuring forest fire danger. The first fire
danger table s were is sued for Ontar io in 1933; however, fire danger
tables were not completed for the provinc~ of Br itish Columbia· until
1961.

Since then, changing forest management practices led to a need
for greater precision in the measurement of fire danger, and the
Canad ian Fores t Service developed a new improved fire danger rating
system. Provisional tables for determining the new indices were pl,lb­
lished in 1969.

As an exper.iment, it was agreed that the Vancouver Weath~x

Office should undertake the calculation of the new indices for the B.C.
\ 'j ~

Forest Service and include these with the fire weather forecasts pro-
vided tothei,r protection division. This required daily calculations,
by ~he Vancouver Weather Office, of the current day indices for 70

. stations, and of'the fore'cast indices for 33 stations.

A lthough hand carculatLoh'.'oT Ine"in:dices: was a"straight forwar.d
procedure, it involved using 10 tables for a single station calculation.
As indices for many stations were required, the calculating time was
considerable ..

This was particularly significant to the Vancouver Weather Office
program of calculating the indices centrally for later distribution to
field offices. As local forestry communication links were often fairly



- 2 -

slqw, and as the indices were based on·m.eteorological observations
taken at 1 p. m.. local daylight saving tim.e, a com.puter capability was
essential for reducing the calculating tim.e sufficiently SO that the com.­
puted indices could be·distributed in the·sam.eworking day to the field
per sonne 1.

To m.eet Vancouver Wea therOffice requirem.ents, a com.puter
program. for calculating the'variou's com.ponentsof the fire weather
index was developed and used operationally on ,a com.m.ercial tim.e­
sharing c0!l!puter system. during the 1969 and 1970 fire season~... \

,'. ~

Since the new fire danger index has flpplication to the entire'nation,
the above program. could benefit any of1ice'required to prepare fire

. ,danger indices for m.any locations.

Additional advantages ofcom.puter ca lculation of the indic~s were:
htim.an error was reduced; all thecom.ponent param.eters were 'readily
presented in tabular form. for convenient record keeping; i'.f was;a:,rnore
econom.icaL m.ethod than the use of tables by a technic ian.

Canadian Fi re Weather Index

For those readers' unfam.iliarwith the Canadian Fire Weather
Index a brief description lS included below. Further details m.ay be
found in references 1-3.

It is obvious that a fire danger rating system. must m.easurethe
. m.oisture content of the forest fuels; In the Canadian Fire Weather
Index the moisture content of the 'entire forest fuel com.plex is sim.u­
lated by three' code num.bers. The'JinEi"fuel m.oisture code (FFMC)

. 'represents the m.oisture content of the fine fuels such as pine needles.
These a'rethe first fuel's to dry out. The duff m.~isture code (DMC)
depicts them.oisture content of theduff layer, or of.sm.all sticks. The
third' inoisttireparam.eter is the drought code (DC) which represents
the' m.oisture in very dense fue Is or in deep or ganic layer s. The above
three com.ponents and the·m.eteorological observations necessary for
their calculation are illustrated schem.atically by the three blocks at
the top of Fig. 1 ~

, The DMC and DC are integrated, to form. the adjusted duffm.oisture
code (ADMC) which is a useful param.eter relating to" the long: term.l
drought.

The' initial !spread index (lSI) is a num.erical rating of th~;reJati:ve;
'. spread of fire, and, therefore, s trongl y dependent on wind speed.
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The fire weather index (FWI) combin~s the rate of fire spread
(lSI) and the 'amount of fuel a va i1<i ble for bu:rning (ADMC). A s 'a con­
sequence,. it measures the 'potential fireip.tensity. All the indices
refer to a standard fuel type.

The main parameters in the new fire da'nger rating system are
the FWI and ADMC, and in B.C. the Provincial ForestService is in-­
corporating these,indices into its fire protection regulations. Although
these two indices'meet most of then'eedsof the protection agencies,
a study of the changes occurring in the component indices often yields
useful information. The computer 'program, therefore, outputs all
the parameters shown in Figure 1. [The number of parameters dis­
tr ibuted to the protection agencie s would in general depend on the ir
particular requirements.

Computer Program for Daily Calculati'on of Fire Weather Index

The flow chart for the computer program used on the IBM Tim'e7~~-;/';
Sharing Computer System is illustrated in Figure 2. A similar pro;'::~;/:

gram had been previously developed~for use on the Canadian General',
Electric Time-Sharing Computer System! F~rther technical informa-,,:_
tion and copies of the programmay'~?eobtained from the authors.

The Canad ian Forest Service has recently 'pubUs'hed FORTRAN
subroutines for the various indices"(Simard 3). These subroutines
have been incorporated into theabove-mentionedTBMco'!TIputer pro­
gram making it compatible w~'th the fire danger tables published by
the Canad ian Fore st Service (Anon. 1). -

Further'Developments

The Vancouver Weather Office has been developing a more com­
prehensiveprogram to ~ssemble the various sections of the fire
weather forecast into the proper format, and to prepare a paper tape'
of the -complete forecast suita'blefor the immediatetransmissionon >:
the MSC automated teletype system. The output tape could include
specific fire weather parameters obtained by computer methods from
information routinely available from the Weather Office. Information
on this combined program will be published later this year and may
be of use to Wea ther Offices with a well deve loped fire wea ther program.

..:.. .:

Summary and Conclusions

Increasing national use of the Fire Weather Index, coupled with
expand ing meteorologica 1 services for specia lized user s. will result
in'a greater future ,demand by fire control agencies for these indices'
to be included in the fire weather forecasts.
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Dur ing the 1969 and 1970 fire seasons, the Fire Weather Index
was -calculated by a corrnTIercial tilTIe-sh~ring cOlTIputer systelTI for
operational use -at the WOVR.

This procedure -not only provided a r~pidlTIeans -of calculation,
which was-an essential requirelTIent fot;-lTIeeting operational deadlines,
but also it presented error free results in convenient tabular forlTI.
FurtherlTIore, calculation by cOlTIputer -wa-s found to bea lTIore cost
effective -lTIethod than calculation by, technicians.
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Figure 1.

Block Diagram of Forest Fire Weather Index, (Anon., 1)
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Figure 2.

FLOW CHART .'
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