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ABSTRACT

An effort is made to demonstrate the reliability of the
Federal Forest Fire Danger Tables as an index of the probability of a
fire starting. The data for 1961 is the basis for the study of the Kam...
loops, Prince George, Prince Rupert,Nelson and Vancouver "Forest Districts.
In order to illustl'ate the reliability of the index to new riTe starts, a
graph of the cumulative percentage of fires in each danger class against
the cumulative percentage of days in each class was used.
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'1. nJTRODUCTION

the
creTrJ

During the fire .seasons 1957, 1958 and 1959 the Federal
DepD.rtment of Forestry operated a field research stati.on near Hundred l\'lile
House in ,the Cariboo and anoHler in the CO"l-Ticllan Valley near Dunc2.n on
Vancouver Island. Dat2. ·on "I-!eather (humidity, Hind and. rainfall), fuel
moisture, and te~tfires 1,rere empiricallycorrelatp.d into tHO separate
"Cariboo" .and "Coast ~I Forest Fire Danger Tables~' "Canada, Department of
Forestry, 1961" designed to indicate for their particular forest type the
rate of spread, resis'tance to control,' anc:i ne1,J fire starts during the
afternoon of calcub.ti6n. .

The rating system integrates past and present wecl.ther delta
into a coded estimate of fuel moisture content. This drying cede estink'1.te
is combined with el drought index, a~d 2. seasonal factor ,then corrected
for i'lind speed and overnight hUITIidity to 'produce a danger' index. . The index
has a' scale from 0 to 16 and is grouped in danger 'classes ~ Nil CO), Low
(l-Lj,), Moderate (5-8), High:~9-12) and Ex~reme (13 - 16.

The index may serve .as a criteria for fire permit issue,
staffing of secondary lookouts, aircraft disposition, fire suppression
placement, fire analysis and forest closure decisions.

The aims of this report.are,' on the basis of 1961 records,
to demonstrate .the reliability of the Federal Fire Danger Tables as an
index of the probability of a fire starting and to. compare the reliabilit;y
of B.C. Provincial Forestry Stations and D.O. T. l"'eteoro10gic2.1 Stations.

Rate 'of spread and resj,.stancetocontro1 has not been
compared to the danger index because records are' not adequate for this
purpose.' The total finalacrea.'geof fires startil,g on'a particular day,
vJhich Williams ('1959) has usedt·o compare :these factors. is too subject to

. single occurrences vJitl1 only one year of d'::lta.~ Al;30, since control acti.on

Footnote:: In thj.s report the term 'index' v-Jill be tal-cen to mean the
danger index w"1less C'm obvious reference to some other type'
of index is ll~lied.

" • ~ ......... "... ' •• '. i ".. .,
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is geared to fire danger, the c,orrebtion bet'lrreen area burned' and the dan[i:er
index'VSQuld be lOHE3r than if the' control· action v.rere constant. Beall, (1950)
stCltes that "the :aver,2t};e. number of... fires' occUl~i·inbP~r~d~ty ·in::.ead:ic12.3s of
fire dancer is Drobably one of the best statistical measures of thE; reliahiJ.ity

,~ , " : ,.. . ,. f" ",' . . '

of the danger ro.ting system". Turner,U,·1959) ,:illan,'imalysis of tbe Hodel 8
·BurningIndex for use in the Nelson Dist;.rict found that the differences Qaused
by using the maximum danger ClClSS during the:'iife 'of, the fire ·w;ls:Lnlpcrtant. '
only in a few cases. }lO!rlever , ' on the fir:~5, Of, lqO', ,,!~resor:larger studied in
the K:tmloops District only in 6fJ% of the' fiY~e$·..vTas :the starting. deW significant
to the l~Tgeburn of the riY'e. It wasdecldecr to te'st' the index primarily as a
new fire starting, ,index, cOlnp3rin€s the day of oricin of,the fire'. vlith the 1.ocal
index of that day. Areas studied 1,Jere based on ranf;er~,districts.rel ther than on
areas of fixed. radius from the station as ,Williams (1959) and Bee'.ll (950) have,
done. It ,vJas" felt that' use of, th~cl~~ticallysimilarrangerd·istricts 1i!2.S at
least c\sjustified' as the' use' of an arbitrary clrcuhr area.' "

',. .•.• • .• 1 '. " • ," "

': An at.t'empt' ~'Jas m2de: :to' c:omphr~' t.heL1i severityfl, of ,t'he.~Jeather~ at
each of the ,sHttioYls byus~l1g:Wi.iliams' ('l959) sevelri.ty factors. ' .Tbes'e :are '
based on the ra,te:'.of ..~pread'.<a, perimeter rati60l)ta'ined' from test fires:' 'and
t,he resistance, to: con:Jp~ol<5f'r'ire's .'(a: dro'u[;l~t ratio deterrninedfrom the, ayerage
drought index at"the mid po'int of eachdahgerclj:ss 2:t,t1tJ'o)~il~e''VJeather '
stations, one in NeV], BrunSl",ick and one in'SaskatcheliJan, over a 'five year"" .
period). ,Tbe~e fa~tGrs are calculated for each d0,ng~r class. The Ifseverityll
is the sum of' ,the ,lJroducts of the s~v,erity ~attqr,·:for'.each'c las~; and t be number
of d3.ys in thc:.t class divided, by ,U:'etotal nuniber of 'day.s in tbe ~eason.' ,The
factors use'd vJereO :,for' Nil,' .2, for' LoY', 1;, fof YlOdel·~te,4 for Eii:b ;2nd 12 for
E).'treme / Using, tl~is methq~ different 'seasons C"lt!: also be cc)nipared.',J"

.... - '. ~ " • _. ,",' ,'I . • ••.• • _.." - .' '1

• ':" ,'~. ' . , ,"' I _t.. ," • I '. .' '-' "I' ".,' • _ 'I " , ' ," '. . . ;.

The reliability of the test' resultEj'isinfluenced by ''v-Jeather
inde'pendent~' f;ire,s, lig0t!1ing,.",va~:j.at,i()l'l::~,n ,risk ov:er; :l?:Tf:';e~,reas., and the
small sample of d~t3..' Tnou['h listed 'as a: result of Fore,st 'Service action SOIne
fires fo'r our p'urpose sh9Uld not hi{ ccmsid~re¢'as 'forest ' fire's ~ e. g. Fire #826
in Vancouver District occurred on J~ly'6 withanindex"of 2 at Comox and 0 at'
Alberni - a gravel truck fire which took '40 minutes to control. A cel~ain
percentage' of 'these f,ire,s occ\rr:'in 'every:distri~t"indei)~nde~tof 'the weatber
danger ~ A 'study of:lOliJinde'x fire' occ'urninces at Princeton 'vias made '?-Ddtbe
folloV!ing.:t.able,dravJn up. ," . " ' , " (' .,,', ..

" ..,

LQIoJ TIIDEX FJ1'lE OCCUI0.lENCES AT PRTI1CETON
, Spot lightnin§: is' excluded

'Account by index of all"fires :startirlg on dais vJitJi
index less tr,an5. .

..

Case Size in acres In 3 d~ys' before' 2 days 1 d~y start day,

1 1/4 A 5 5 1 1
2 1 A. Li[Thtning .9 12, 1 " 0
3 '15 A. Lightning '"., 14 '14"::' 0 0
L~ 2 spot fires 6 8 6 2
5 1 spot fire 4 9 ' ,12 1
6 l/LJ., A. Lightning' 13 12 12 0
7 2 A 14 10 6 4
8 1/2,A. and 2' A~ 9 10 4

-------------------~-------------------------~----------------------------------
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In cases 2,3 and'6 ligiining' caus~d ~he fires' all. nil days.

In each case they folloN periods of a highindex.' This is characteristic 'of
lightning incidence "~~hich ,is often' connected: vJitb' rain and, higher humidities
vjhich lOFer the,index. These·, strikes, start duff smouldering, .'01,11.0. VJhen drier
'days r6'turn they break'out as' 'fires.' " All spot lightriirtg f.'ires~qere elimina­
ted from consideration for 'this .reasori.,'· :The larger lightning fires, .which
~"er:;; included, may ,also, have the effe,ct of reduchl§: apparent relic,bility as .
they OCCUl" either after. a warm 'spell (on days of.'lovl,index;or on high days
as dry lightning ,strikes. ' Fuquay (1962 ):reports: t0~;t 'iiI ,the Rocky .l~lountains

. south oftbe Canadian 'border. some area:;; I'eceive,l,580 flasr~es to, the. grouj1d"
per thousand squarerriiles during. July' ~md August an!i tba t lightninf."~ .9,ccounts '

, "for 70% of U{e fires. In the Nelson Forest;Distri.ct 52% (~952-61 ave,h!.ge)"­
of the' fires Here ilghtningcaused.', '

Cases'S, 7 arid 8a,re"·examplesofm~n-caused.fires follovling a
period of high'index•. Some "may bive been .dis.qmrerec1:one day late; others
may ·be IIv16ather' independentll~ ,In ,cases 'l'ano.htbey:'fol101rJ a mod.erate' index.
The effect'of excIud ini::.' 'these fires intIie comD::n~ison of ~ fire occurrences to. . - - . . ~ . .
the danger index is· illustrated in Figure #1 of. the Kamloops District. The

,greater distance of. the fires on .days "ltlith moderate or higher rating from
the random diagonal line indicates the better retationsYiip: .This effect
could possibl}T be applied :to, all cornparisons' made. Of cour!3.8 not all these
fires occurring on days t~ith LO!,'! or NIL rating can .be considered '"ltleather
indepEmdent} /" : . : ',' \.:'
.' • . ; • '-.- ~ ... • .'.. .:., .:. i • ;'." ~'._

,L I .:· -.

" ., .,..J, •• :,:. ". ;.;,:.:,: ',:Th~e appl:i!~~iiOi) of B.ny index ovdra' fairly lcirge 2.rea is
another problem:: One·-mLlst note difference.s iI)fueltype' from gr~ss to ,,'ooded
arfias 'arid' the differences in,occupat}.:on, qccessibilitY to camping; 'and .
recreat.ion, 'the degree oflot;[,ing off in8reas;'"ele,r::;tion, slope. f91"i?st, .
closure, preventl'on control" and the av)ar.en~~ of- thE,'; public to the danger.
The public 'is more careful"in obviou,s:tyhJ,gb .<ianger. p,(3r.iods than in moderate
danger periods "VJith, the result that t.he a;~parent effe9ti.ven~sso~ the index
in the high days is: reduced.. Tbere'is ,moTe·of a risk, from the public on
"VJoekends. Adequate log supplies may rnake it' .practical for larger organi­
zations to close dmJn Or td limit their operations during the peak of the
fire. season•. Rc'.in, sho"ltTers of limited .c:ovel:age·add·to. the difficulty of using
a large area of nelioJ fire Sl3.rt~ tocompsre' ,to,one': i~1dex, buti:;;q obtain enough
data from one year to indi'cate. any relation requires this expedient. Fur­
ther, stations not;: in the fOl'ested<tr,e?,. in ,a dry valley bottorn or on a
mountain t~op or, along' the coast can only approxi.rn9te forest conditions of
,the large' area socculd :,not ~e :expected,.to ;r~late ~close1y to .fiI'e beh2,vior.

TIle' greatest limiting factoriri. tli8:testinu; "laS the s~all
. sample' of. fires to: compare to an index ,in' anY~lr'3j.;. One year 'of data was
fOund i11stifficient for 3.c:lequai;.Ei' testing.. The fires~ .for example, .could not
be .grouped by their cause .for testinG. The year 1961 may·~riot have been. a
'represen{ative year for it -had four months of subnormal r2,infall, nine major
electric storrris and" iritense cumLl1ative dryin'f::; throughout July' and August,
particularly in the northern part of the Lnterior' Plateau.
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2. DISCUSSION .OF THE RELlI,TIONSHIP BETt-JEEN THE DANGER INDEXES AND
FIRE OCCUHRENCE

Discussions .were gr~uped by:Forest ~i$tr~cts - Kam~oops, ~rince

George, Pl:-ince Rupel~t, Vancouver or Nelson, ,because the information varied from'
district to district. As a result, cliffe'rent techniques of analysis. were
applied to each distric't. - See:Appendices II, to VI~'

In order 'to illustrate the reliabilityc,f ,the index t~,nevJ f~re
starts a'g:rc.ph of the cumU;lative percentat:;e :of. fires in' e2,ch' danger class
against the cumulative percentage of' days "'in eachclassvJaS used. The, greater
the area betvIeen the diagonal line' and.the'line graphed ·themoreeffective is
the' index. ,The advantage of the diagram is ,that ,it is independent of the :actual
scale numbers used in the rating system and illustrates,clearly the abiiity of
the system to indicate the serious fire days. The danger classes are warked by
the specific' index at the right of the beginning of the, class., The line graphed
normally includes all fires except the spot lightnip.g· fires. v.lhen another
grouping is ,used thi's is indicated on the graph, ?uch as the. group excluding
less than 4, .acre lightning fire and all spot fires, 9-esignated ~s (41.0).

Kamloops ,-,

Data'

1961
Whole Season,

'Station Period of Record Severity Index
,1962
,:June-Aug. June-AUf.

Princeton (YF) ,Nay 3i to Sept .,30'
Penticton (DC) , N9,Y' , 31,to Sept .. , 30
Bla~k Knight' 'June 7 to Sept'. ' 29
Kamloops (KA): Iv"Jay ·Jlto Sept. )'0 '
Kamloops (Ranger Sta. r ' l-"Jay 1 to Sept • 29
Ashcroft (ZA) June 14 'to Aug. 26

1.8

3.1
3.0

2.-9'
2.1

l-"'- .

, ", . 3.2
2.6
1.9'
5.4'

, 3.6 "
, 6.-6 (ap.prox. 4~4
, vJhen adjusted)
4.8'
4.7* ,

'.,J 5.1:
.. J.8
, , .8

June 2 to Sept .. 30
June 12 'to Sept. '28
IVlay 31 to Sept; 30

,June 5 to SepL' 20
, .. Jun'e L~ to Sept. 30

Lytton eLY)
Alexis Creek
Williams Lake CWL)
Begbie L/o
Blue River

*Fuel ihDistritt lLj· (Alexis .Creek)might,bE;l better represented
by a Grass Danger Index.

, Princeton IS· Index Cgr3ph Kamloops /11) ·,correlates positively to
the neH fi:re starts in thesur'rounding district; except in the ,extreme class.
Penticton's indicates a more random relationship to fires ('#2.3). ,Elimin::ltion
of all lightning fires smaller than 4 ~cres,and all spot fires from consider­
ation produces a slight relationship ('4LO ,#2,3),' but still the valley station
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is a poor indicator of the "starting'iir~babilit:yof a forest 'fire. Black
Knight Forestry Station, on the other 'hand:: is up on the plateau in the
forest. The'indBx relates veryweliwith the surrounding areas '(#4) which
are of a similar elevation, but results in, districts to the soqth {II'S) are
as poor as Penticton' s. Fires' occ1,1:rriDggn the grassy are<:lsof southern
Kamloops District would not 'apply; "complicating the testing of tfle Danger'
Index in this area. , ':'" ' '

To the north n~a~ r<~mloops there are 'two' stations,' the air-
, port meteorologicalstatiori arid the' f.or,es,t'ranger station, approximately nine

miles apart. In the area immediatel~T surrounding KariUoops (#6) ,the forestry
'station appears better' in the extreme, but both are good. 'To the south'and
southeast (#7) the forestry station rela~es slightly better in ,the high and
extreme, but both are ,poor.', To the east (#8)'the~airport is hetter in the'
extreme and the forestry station in tl1EJ moderate, either index beine: quite
relia~le. Similarly',for the are~- to\;the W§.lst' (#9) tl1e Kamloops index is '
very good. Slightly erratic ranctom'Eurves for North (#10) show .thnt the index
is beyond its range of app,li9i:ibility,. : '.l<~or: the total area (#U) tJ~e fore~try

atation appears to give a:$lightly b~t~eT.. iridication than the"a,irp.ort, part,ic";
,ularly in the high and ~moderate 'danger ",G,;Lasses.' ,', " ,',

Lytton's index relates quite lv~ll:VJ'it:h 'the,'ne~<fi~1e'starts in
the surrounding area and to the north (#12); but south. and"irJes't'(#13) it,is
poor, rai1dom in the high, and eJetrerne ~ .A;shd::oft ' s, index, thol.lgh having a
lovJer.' ,severity,' was very str!1ib,r to Lytton, 's, so w~s.,;n()t tested. ,:~le~i? "
Creek's (#14) 'a:),.most rat:ido:n d.i$tribp.~;i.?I(~:,9( tot~l/:i,res ~ some. ~elta'pi1i~y in'
the moderatenange) and ,sllghtly :.PO::3ltlVe corr:el0-tl.on:on .the.. range burnlng' ,
excluded ,group ,only' serves-to, indicat:e the'" inapP:Licability' ,of 'the" inde~ to
the area. ('Turner suggests that a Grass Index would be better).' Therec'ord
for Kleena Kleene 1tJas too incomplete due to 1tJeekend lapses to test it. "

, 'To the lvest the Williams, Lfi1~e station"s index applies in the
fOl:'estedsurrounding {imrrJediateJy_~.oll;th (#lS)"andn,ortheast.. (#16») areas;
but, ,vest in RD.14 elfIn, and s'outheast (#18) there exists a random relation­
ship.' Begbie;· Lookout I s :ind?x, ~eems al~o, to apply, very ~ell nE?ar· the station,
north (#19), northeast ('#20), and east (#21); but' so.uth2:nd. west (#22) the
rela tionship is po~r. . ,

At ,Blus River a, po.or positive~eiatiorishipexists in' the north
Kamloops Distric,t (ff23) , however~ in,rits ,own ranger district,' RD. 18, 'U{e
limited evidence, of six fires sho1tJS a possible excellent relationship. The
small nUI)1ber of fil';es agrees ,vith the lows..ever.:i.ty.' " _'

..... ,"

l -:

t,

I. ~ .
, ': .
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Summary by Ranger Districts of suitable stations for each area.

A
B
A.

A
A
B
B
A
A
,B

. '-,I

NorUie'rri': Kafuloops

R.D.·18

R.p.14 nothing wrong fuel type
~.D .1) , 21 Williams Lake
. , " ... ' - ' Begbie' L/O' "

··R.D~2);, W.G ..P.Williams Lake
, '.' . ' . . . Begbie·L/O .

. Blue River

. Begbie ,L/O.
.' Williams Lake

" ., .

A
B
A
A': :' East Kamloops
''A-'' ,.[:,- : .. ",ir,') '. ":0:: ;. '.. ' .f'" ".1 '. ' ',l

A . R.D.'5;6 ' ,'Kamlbops .'
B 'R.D.'1.19, 7,4 -, Kamloops
A R~P:. 9 " Black Knight
A
A

B
B?
A

'B

A.- very good'
.L ••• ~ B'- fairly good

R.D.l? Kamloops . 'B .'
(airpo:r:t and 'forestry) .

Princeton'
R.D.IO~ 11 Princeton
RoDo15 ,Black Knight

Princeton

R.D.24

.
Central Karnloops ' ..

R.D.16

BegbieL/O
Williams Lake
Williams Lake

.. Kamlo6ps .
.'Lytton:.. ....
Lytton"
Kamloops

R.D •.22, 8 Kamloops
. Lytton .

R.D.2,) .Begbie L/O' .'

. .
Southern'Kamloops

Except fo{R oD .,i4 and the .Southern Karnloops area ~ Kamloops.
Forest district is fairly well covered 1,<Tith sultable stations if,' poth meteoro­
logical and' forestry stations are used" 'Le ~ ,-Kamloops, Lytton, ,Williams lake
and ~inc·eton. together wit~ Black Knight, Blue, River and Begbie, Lookout.
Better coverage' might be achieved with forestry stations in" Ranger Districts
19 and 23. '" ,

:.' ,t-; ,. Kamloops Fire Histories

, Six' fire histories· ~~compariied by the-loc1.1'dangerand drought
indexes have' been selected - to' :tllusti~ate ,the re·lationship:"bet'vJeen the danger
index and fire behavior . " Their pO$j.tions in relatiO~ to the' stations are.,
plotted on the Kamloops map'.'

#524 illustrates the principle that q fire cannot burn without
fuel, a non-weather factor. On the day the fire exploaed both, at Williams
Lake and ,Begbie Lo<;>kout the indexes reached the maximum 'of 16.-

#5p2 is an example ofa fire which lay smoulde;ing for a long
time until conditions became extreme and then broke out of control on the same
day as #524, August 5".

#766 was lightning started on August 2 •. The high to extreme
days favoured its growth. Williams Lake's index reached 15 and this fire
spread. The follOWing day, August 5, Williams Lake and Begbie reached 16 and
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the fire increased to 2500 A., o\lt of control. On the 8th a drop from 14· to
9 in the, index a,t Begbie "Ta~ accomparied by the fire b~ing quiet. HovJever,

, on August 11 Begbie's index had climbed back to 16' and the fire jumped the
guards and spread to' 5000 A. The indexes remaineq in the extreme, the fire
burned furiously ~. A drop of the ind~xto·8 ()n August 16 and the fire was
,quite, but by' August: .20 '. Begbie 1 ~ , index was b~ck up to '14 'and' the fire again
,crmmed,' jump~dt 'sp~tt~_9,-1!d .spre~d.i lAu~~\J:st 21w2 s ,more of the same. B'egbie" s
index stayed high to, August 2L~. 'Bylhis> time' the fire a t 12,000 A. had
probably. created its' mm "Jeather·, .hovJeve:r;" on Aug,ust 24 a drop to index 8
accompanied a nO"T quite fire and by;September 2 "lith an index of 3 at Begbie
the fire vIas under control.~" Similar comparisons can be made betvJeen the
Williams h~ke'index and #773, #911 and#iOi3tth~' fires usually jumping on
the high days and more quiet on,lower index days.

", I

,#lOl)' s growth lsvery notable ,in that ;it created such an up
draught that it affecteo. #911 VJhi~h soon.jo'ined it. The 'explosive day had an
index of 13 at Begb:l.e 2nd 0 at Blue River ind:i:cating that rain vJas near, but '.
none actually ,fell on the fir~ t and, in any ca'se once started the fire create<;i.

I, .. its ovm weathE?r. Control was only ,,reached. "Ji'th Begbie I s' iride.x"m.od~rate and
Williams lake I sand ,Blue River, 1s lovJ~· ,', . " " .

.
One, interesting note' is ,that fire ff954 'vJaB a, hangover fire from

a millsite burn. Under the extreme cllinulativedrying,conditions on the for­
tieth ,day of 25 Drought.Index at Williams Lake this ·.fire broke out spontane­
ously. This supports the contention that t11ere is a :r;'8sidual effect 'Well
beyond 25 daysvJi:th<;:mt ,s,ign,ificant rain.·' ,

J . 'l' '•. :. ! . ,.~l. .~

J..

'"

"

, I '

" ',!

• I

"



SUMlvIA..B.Y OF FIRE EISTOR:m~, COIvlPARED TO THE DANGER TI'.JDEX AT NE.ARBY STATIONS

(For location of fires see Kamloops Map)

Code: B
CR
CON

-GC
H
JG
OC
Q

Burning "Tell
~roHning

Control of blaze
Guard completed
Hotly burning
Jumped guard
Out of control
Fire quiet ,

R Rain
o Spot fire
SIvI - .Smoke
SF Spotting
V Very
W' 1;find' .
W+ Very. strong wind

50 - 60 mph

#562 in: R.D.23 1f766 in R.D.23
KnolrJnlightriil!-g FUEll: moss and
fire - July 17-8H d,uff, , rotten
18-21 no 81'1 IrJindfall
Fuel: Cedar ,hem- Knm-m Lightning
lo'ck moss and de-' fire '
bris El. 2,600 feet,

Begbie

><:K, '(1) ..", , .-'
W "f:: ':
'd , H'lEi '
H::.~'

, (1) ':bD-:
b.O' ::3

'l=: 0
ro' H

j::::l: j::::l'

:co
I

6, 3
9 4
8,' '5
7 6

,2, 7'

K
~
'~. ,#773 in R.D.23 ~ ,

',' Fuel:: .Deciduous,. $', i1
cedars, l1l.ature "~.' g
spruc~ " cedar c ~ S
snags, :fir . v.Jms~

'8.1der, deep lake
duff. '

EL3,-500' feet, .'. 1)., 25 1? 23 .
Kno"in "lightn'ing ;.. ,"12 : 25 ll' '24
fil~e ' '12 .2,5' . :13' 25

, '. 15 2513-. 25
0".5 A.'. '1625 .. 16 '-:25 '

0'
LW A.
150-300 A
35Ci A. W+ CR;
1500 - 2500 A~

3 A.
GC

Q
. 1;<1+ 15A, 100 A.,HW+VH

# 24 in vJ ~ G•f' •
disc • .5 7
Fuel: sprUCE;"
balsam
El. 3,400 Feet
fillovm Lightning
fh6

Has
B to }OO A

Date

1/8
2/8
3/8
h!8
5/8

6/8
7/8
8/8
9/8

10/8

NOTE: Fire ran
out of fuel
fina 1 acreage
2000 A.

' ..
2000 A., B
NOTE :. no further '
control action

'Final acreage
15,282 A.
- e.[':. of a fire
vJhicb lay smoulder­
ing until conditions
become extr~me.

CR, B
- 3000 A.'
GC, Q
B, - 3,500A.
~I , CR, L~, 000 A.,

8M
:GC, : JG, 5 A.
H. SP, B, L!-50 A•.
Q. B'.
B~

.'13
11
13
13
14

'"

25 12' 25'
25 '14 . 25
25 9 25,
25 ,10 25
2'.5.' 13 .' 25

4 8
5 9
7 10
7, .. 11

,7 " 12

, ..



8 2 0
9 25 2.·1
8 25 2' 2
8 25 1 3

7 25 ~ .. 4 ~ ~o ~
7 25· ::0:x> I I5 25 1 0 '0 +:-\.4

3 7 ~ ~R5
--J

3 8 Missing 0'\

59" ';'J
4 0
4 1 0 0

~
~

~
~ Q) Q)
Q) ] Q) '0
'0 ]tf1f£:1

+> +>
H .c:: H .c::
Q)

~
Q) hD

b.O hD :;j
'1=: 0 I=: 0

(1j H (1j H
0 0 AA

Blue
.Begbie River

U;,25 7 13

1 10
2,20
2 21
422
122
323
2.23

. 3 24
5 25
1 23
o 9
2 9

15 25 . 14. 25 8 14
15 25 14· 2.5 8 15
16 25 14 25 :3 16
13 25 10 25 1 17
1125·' . 8·25 o 11

B 25 5 25' 0 0
7 25 5 24 1 1

li" 25 10 25 2 2 I
.. . '1): 25 '14 -25 6 :3 \,!)

I

14 25 15: 25 9 4

14 .. 25 14'25 . 6 5
;" .

12::25,825 5: 6
7 .25 13,.25 0; ·7

.. '.

. - ::.

Fire dying out

,Q.
VQ
VQ
VQ "

Q

Q

Q
'j"

Q .12 000 A•..

'.109090 A'o ,
. JG pCR p12 ~ 000 A .

: 12 hr. R, JG,13,OOO A.
.13,500. A .

R, 13,500 A.
R,: 13,500' A•.

.13,500 A.
'Q'
'R
CON
R
End' of patrol

.':SUMNARY OF FlRE HISTOEIES ('continued)

OC, CON at .: 50b A.,.,:' W+ 9,000 A.
CR: ,. . ",

B 9900~ A.•
, • 1~ '. j ~'. _.: -,;:. ,.

R
R
R.
R
R
R

Blew a.cross lake
CON
Q
R

.- Q,. CON , .

. #911 - Q,CR,.2000 A.
. .-#1013·... Q2; 10, 20
. '~500, 8000 ,'10, OQO A.

"B 2 000 A.

i + ~".

.
, -

­......

v

B
H
CON
R
R

R. Q.
VQ
Q
patrol

II

'1/4A, .5 o~'6 Os .
75-100 A.>: .
H eli JG' VH·

f . ·9 , ,

1000 A. ·W+ H, ,
1/2 lu;. R . ,

Q

2178

22/e

23/8
24/8

2 8
2 8
27/8
28/8'
29/8
30/8
31/8

119
2/9
3/9
4/9
519

,- ....
Date ,~ (continued)
1178 #954· in 'R.D.24' .. ' H.p.,CR p JG

Hangover' from a .' , ... ::.,~;. - 5000'A .
12/8 millsite burn ,', ':' ':.' '. ,.' CRp.JHp5,500: A;,. B
'13/8 No rain ;since '27/Y" . ,#.91f'and 1013, in R.D. 09, 6.

9
.000 A . B, JG'

14/8 Fue1::::spruce,pine,. 23p()ssiQ~ 6,000. A., . JG, Q,.CQN

~if~ ..... ~~~s~.:5C;~i~. :~ .. ' .. ,;t~~;ni~~r.fi~;ruce -=-~"':;'72&.9~~:..a.~-=-~~~~:o-,..:.;A;""'Y"""Q-~ ""~='-,..::·la;:;:;Q-=-te=--=i::.:.::n~d:::.::a::.l.Y_·_·---..=.::.......:;;.,,'--~~_-=-.:L..~
6;2QO fe!3~ 'openslash', snags 6,OOOA.· .~.

. 17Is " f windfall;";' Q"
wl8 . . ~.- El. 3000-4C50'0' feet . Q _. ,.

. 19/8 _. _ . _.' 1013. join~d 9'p.-24,/8.. .JG;··?~·.500 A. .....
•• .', j • ~·~q"~tSP,8950<OA··

start O. W·.., -75 'A; :. .•. .
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Prince George"

~"10 -

Station

PI'ince' "Geo~g~ (xs)
-, Quesnel (QZ) "

Period of Record'

Hay 3 Sept. 30
N::ty 3-·Sept. 30.·"

'- !.'

, ·2.2 ..··.
.1.2" .

Severity
". 1961':
~une-Aug. '.

.~ 2 ~9' .",

~ .. 'I .

"1962·-.
June-Aug
"". LO .

" : .

The Prince George index gives an excellent indication of the fire
weather danger in the Prince George District. In the areas near the station
(Prince George #1) and areas v.Jest of the station (1f2) there is a very good re­
lationship betHeen nevJ fire starts and the danger ihdex. The 'choice of 10117 and
extreme days is noi:: as good in the irie.st as in the imrr.ediate aj~ea. The t:~raph for"

. the irJest is similar to that of Smithers for the same area (Princ'e Rupert #4).
South (#}) and east (#4) there is an accurate indication Cffil~e occurrence. 'The

. index seems most reliab1e 0

~esne1:' s rat1.ng UI'5) is ,very good ahd could be "used to ,supplement
Prince George IS." Even in the surroundirlg area (#6 lithe index a~).pears quite g90d.

. '. . .

Station
...

Period of Record
~ \.

I-hy" 31 Aug. 13""··.
IV"ny 31 - Aug. 13 "
fhy 31 - Sept. }O
J"lay 31 - Sept. 30'

: Sandspit (ZP)
Prince Rupert (PR)
Terrace (XT)
Smithers (YD)

. ~..

... ,

"

Statiop Ranger
District

." ;'Severity'"
1961 1981". . '1962.' .•"

. Jun~:'Sept. JUl?-8:-Aug ~ June,':'Aug •.

Area "in
Sq.Ni.

No. of fires per
100 days per
10.000 sq.' mi.

ZP 2 ~4'

PR 3 .2..
XT 4.5' 'J~O'

XT 7.8 3.0
YD. 7.8 .9
YD 15.9.10.11 '. .9

1.0
1.0

.> ;2'

103
I.)

No fires
r,ecord.
13,000
10.800
3.300

. 3.300
',6 600'... "

during period of

1
8.]'

22.4
22.4
1.3

.' _. I, . _ • .

----~-------~------~-----------~----~----------~~-~--~---~---~-----~------------

Ther~:vJere. insuf:ficient fires t~ . compare the. i~dices of Sandspit
fZP) on the Queen Charlotte Islands and Prince Rupert (PR) to" the local fire
occurrences •. Their very. 1m·] 'severity ratings agree; "lith, this' :(..ack of fires.

. . .. -: - . ~ ~

, '
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Teri~ace' s relationship' :(Prince' Rupert #l) is very good, hoW-,
ever, the extr,emeclass'is random indica.ting.perhaps. the inability of the .
index 'to choose' the very extreme days.~the.increased awareness of ,·the public
to' the danger," or the fact that part 'of RD;.4: extends. too ·far nort~ 1rJhere thEil

... index .is unsuitable. East (#2) all'the fires occurred on indices 'of 70r
above ,yet ,the extreme class:doe.s no~ selectt.he·liTorst days. .

:::. 4'

. '. Srriithers in tl1~":su~;6undtng:~rea(1))t$~etyg9.odand.caribe
compareq to the good gra'ph made by Terrace; -Smith~~s,'rating b~_ing :a, better ..
indicati00 '. of the··high days. ; East (#4 ).the· index is als,o: very good, •. Less
ability :tb' choose" the ·'~rl.rernedays .is "illustrated, ·but ..the· index: is applied'
up to120'miles from Smithers.· ',Tne ,1OVler:. severity:-rat'ing·'C.9) agrees with.,
the 101r7er' incidence"'af fires thatocc\lrredinthis. area aEi :compared to around

. Terrace o " .
.. ';.~:":".~ ,:-:,.. ': ~ .,~' .. ~.- - ~''''

Vancouver

~ Vancouver Island":'.
" "

. . "SeverIty"
/'1961 .:" .
..'-.~-.-..-, '~-" '.

'...,'",' .

. ,

.,'
,". ' .. ".." Pet.lad ·bi'. Record' .

, l"' ••

,.. . ' .
.~~ ",' '. ':''1''",.•",:-'.'-'~'" ,. , ,

.'.

'","

, .,'

' ... ,;

. 1J'Jay 31 to: Juiy 26L8
YJaY 28 t~' Sept. 29 . '.: 3 02. ", .
May}l to SeptS6 ···.····",..i~3;;··:·;

:,', ·June··l'-L<:tOcf.16' 309·
." '" .:'~.. ~-: : :: :....May_?~ .t.9:, Aug ~ .~7;·.. . 3, ~ 6: .

.. , . .MaY.31.,to Sept.30 '., 1 02....'
c. MaY' 5)1.1,1:.'0' July. 26,..:':: > .Q" .
. ' ... ' ;'.' ·1-13.y, 28. 1::9 ·?,ep:t','J'·o'.,."· 2.6· .

..; ·\~une··.8 ',t~'·~.ep~.. 29. '." 2.'0'9 ':T' "

. May(31·to .Sep'!::.J¢ ,7;' 2.9.:
}tmy 30 to Sept. 29: 2.7

: .' July .lO~',toSept,.28. 1~4
119.Y... 31 :to .;Augo;Lj" ". . .8
JUly,,10 ..tb:Sepf,.2,.8: ',_ ~6' ;,

Victoria'· (Gonzales-c;ity) (VI)
langford .' . '
Victoria (Airport) . 6<n

.. '. ,Duncan.. . '. " .
:.',,. ':; ·~·Au..berni ..·..: . ;'.:'" ~ .
. ',Tofino (AZ)'

. 'Estevan .(E.:P) ,
Eittle Mountain
Plateau '.
Cornox. (QQ), .
Menzies, '

.W~ss (R.D.l5} ....
Port· Hal,;dy (ZT)" '.' '.
Sheliey (RD o 16)"

',,-, .,'.'

. 1961. 1962
Jun~g ... June':"Aur: ~;.

.::.'

,,'
. ,'.

. ", ".' ,,-", .'. 'yJ<iinland:-: .
;':, r""

tlope (HE)"" ;'.. "'. :, .jun~, ·2,:to·S~pt-.:30.:",0303'
.Mission, .' " .' ':" ": ;'.:. '<:',Jui:1'e '·?,:to. ~ept.27 ',2-.2', .' . i'
Abbotsford {XX').';. . : " :". ·.lJ]aY\31·· to: si3pt 30 . ,':1 5' 1.7
VancP0.ve'r(VR) ' .... :':,:,:,::' ~;'::·:;N~y.j1··t6,·:J~lY~ 26 '-', l:1 ':.
Sechelt' . ,'june 'l·to·'Sep~.22 .:., " 1-.6.
Mt. Hall~E;il ",'June -5:to·:Sept.24 excluding

JuneJO .to July . 9: '. .30:2 ....
.. ·<June8. to July· 30":, . ,'2 .• 2 .' ... Echo" Bay. (RD .14)

. ~-----~~--~~-~-~----~~~---~~~~------~~~~~~~--~--~~~-~~~~-'-------------------
'Other ,Me'te:orblo·gicai. Stations'· . . .

Bult Harbou;;' Spring Isl~nd~.A1e~.t,Bc1iHolbel~g,Ghatham Point; Port· Alberni,
Nanai.mo, AltaL,1.ke :and ·t-Jestyiew. ':.Tl;1ed·ata :f;6r-NaT;la:!-mo was missing from John
Armstr'ong's data ·so·was 'not t~~ted~ . .' ,'-,' .... " I'
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To deterrl'hie the reliability of i:.ht;-;',Va!1couverDistrict stations a
statistical test 1,.,ras used. (See Apendix). " ',Tvw ~'1dicates 95% significc:mce anct
three ind,icates99% si.gnificance. All ..figures have"been 'VJorked .out :to mc')re
d.ecimal pItlces, hIt have,been rounded ,off' to '~tJlEi lm-Jer ',figure, e.g., 2.-9 becomes 2.

As' a result 'of .the relatively large;:numb\3r of' sbticns it VIas
possible to compare the indexes of the stat:Lon~ against each other. The difference·
j.D their means,'tneir>standarddeviat'ions and "the' percent, of d~ys not agreeing
Nithin two index units trer'e c Cllcul2.teq.;

I,

In t 'l- " ", , ,. , " ,i',,' , ' d' ,'; "1"'11e \J ancouvera1.strict ,eacn area 1.S ,Q1.scusseo ,ln" J!VJ.Qua ~ ..i,Y,
compal~ing tbe'danger; -classes' and new fire starts "mel, the' clif:f~(n::ent stations.

Vancouver Island"

Southern Vancouver Island

Victoria Airport
langford

~bistrict

',23
'21

, .-'

"':,1:"

'Eit/U1
'2

"-; .

Station Comparisons ,
"

Difference of
'Sevel~it:'r' ,,;~. G,lc:1s.s }.'le,3n

'2.0 ..').n1t; " IlBh· ...·i'J

1.9 . r) 5,:1 56'i,." ./0

li9~
!

1.7 55

Da;is in
,Conmariscm,

;, T1C)t,
'v·litJlih 2

'Standard
.De\ri2..tiol'1

" '?+: i.,
';+ l'

',:;/', , .
J .?/2 .)\ : ~

,') 2/1" 8 .',',
o _),. ~ ..... f., .•~ "

'1' 8 h '3"~ • ..> I L...... .

. ~..
, J

L,?,ngford/Victoria Airport
LJ.ngford/Victox;ia Ciry
Victoria (City) /Victoria

(Airport)· .,.
. - ~

I.angford' s index'agr~6s ~'Jith 'the' index at Victoria Airpor.t:, C~cn,
, bu+ ",;"co ,j,e "rc>')r'h~a' I'll" 0"1~ ·'OAf'nl"'O' 't'h'e t i:"-"o"r-'-,I c, , ~"" Tel' ,,,lIt l-)P ') ",,,,\",,\-<~,,' ., '-'r~-1-'~I-tn':'" ""rv, C:... _1 -4-V ........ cJ..G.l.~e: ..~ _ c)l '--'_....... C; . 1 ....~~~..l..tj L. ....... , ....,L:.. ':"1.1 .t~')-_· . "- _, .. Co. I....J'~ L -" ...... .L: :Llh:,~_:.C',..:.~,_.,_-:;- .......I_L

the more extreme corJd.:Uions avJay froni~the coast'. The early ·~~t?.:.:r-~c. 0f'tJie. fire
, se2,sOl~ in thi,::; area supports this vimJ.' For abro,,"cder· covei"c1,ge the Ai!"'port !.3

inde;x, ,modera:ted slig;htly by the forest, fog; and sea 2,nd not too .influen(;ed,~}j

the'e7~treme,16caLcondH,ions nS2~'L"n€;ford,'COl'T8SI)onds ~nore: 8.d,ecil\;~"tely'to~con;..

dH,ions~~ong !,he VJ~~t. co~~:al:,~.::~_n:tbe, Fel~tr?:~, a:ld ~':'l1thenl ~~,nc'c:uver ,1s18.1lC1
~re:s'E5~. \/l.C~.ol~J_a r.s' L'~l.t\r: O'fI ~Lce . J_no.e,X. 'aCT'80..S -closel-~T id:l.tb.. tl18 .~,i.·lrp0I"'~t's ,(~.f~e-ptf

irl ~,JDr7 'fc;:'l:-J .ir,(=,'t;'')('I:::'·s .u'bl1:+ +1~p, ~~·~"'l"'·/),;~T~+.~i-¢,'; -it'.s· '1~;roh;11;1'T--l~r.:~ttpl~ c:.·i'1;~0e'.~ j~'" 110t so

d.ffe~,ted-'by ti:;· '~~~-'l;i'e~z~sv;:~d' 'fhl;,~~lde:':F~~~L" 5t;:;it~vJi~d;:~ 'Q~~"J~'G'~;! s,',d,"f~{ ,~s'
1., ·ncu-f'f"i :"'J: e"n'" "e',o 'l)1~0'7e 't'n ~'s " , ,

~ .... ..,,_--.0.....;. v !...... \ ~ ",..L. .•...

/Ej.~t/U~ 'indicates 'bhat tbetest ,['or
c onrparison bet'VTeen fire probabili'ty" on :'C.ElYS intths:
on days in tbe LOTI a11d UTI::,' danger'cl.?,sses.,

.>.

E?ip;rtific8.11C() "b-Jas C1'ppJ_ied
E}:TREI:E d~~~.rle;eT:~ cl·g:·ss .arKi

...... ~ .

to
th:::.t,

' ....: "
'" ' ~ "

, ,)'.
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• ".• ~ . :.. .• '. • '.t;' ',. 1'. t. ,_ . I: . ~ :'. _ . _

.. '~ I.:; Significimt ·:Test.~ _~T'~.
,',. '.', ~., :- ,. t '

.:

Vict~:ha'Airport -(YJ.) - 21;:22' . ;'1 ••

Duncan 20',21, 22
. "

:;.. • l- r

• ~:I ; : • I~ .:' .... ';1

.<'Ranger;. .:;;
-District;·;·~·

,':... ,' ..
Ext/LN, .

1
'J,

. ',',

High/iN-
-..'..

.3
~:;
',,/.,

. 'll+/LN

1,

.: .

'. ".

Severit;y- .. D C M* SD*· .~~% not

Dunc~n/Victoria
Airport (YJ) +1 118

.,
:: '.'~ t~ :.. ;:bhncan' s 'indexchoo~Els the extrem~".9:aYs very well. The. index

was de~eloped.very near there so the fuel type and compens~tion for the
diurnal patter'n o~ wind was probably' correct. Not influenced by~fogsfr.om .'
the wesi;. coast the index is reliable only for:. the:,ea~t coas't and interior'
vJhere it is better' than Victoria's latter index.:'" The Airport is however,.. is" '.
'fairly go~d, .and quite co~nparable., Comparison pf. indexes indicates a poor
r~f.ationshl.p., so al):,hough Victoria I'S is 'good'for the general weather changes,

:J.:nuncan' s':~index is ~Illbre eff~ctiy~·.:·~Qr its more ·}9g:~l.;;c9ang~s. .
, -
' ....
:;.:.... .

- ,

North and East Coa,st...., ....

S ignfficarlCe Test ~

: ,\

...

Range:r' ;; ":i " .:~! I ,-

Districts.. .~. ;~. Ext/LN..' .Hd:gh!Ln. :.'
•". "'7' ,:;" "/'-;", t I' , .•: :'.

.' h

..
4- r•••

11+/LN.
'... ' . r ~ )0> ~

". .3: : ' ..'

......
'l. •

J • ~ • • .'
'w~' \. ..~.

20,'19,.:24 ... ,.' ;,:,-:" tL .<: ::::,. '1+.
17,18,CL9,20 '1 .1
17,18,19, 2Q..'_.:;:,:.;,..~? . .'.;.' .:::' . 2
18,19,20,21· 1 ,.''''"..,.. 2

''17 >18 19 . '.' .... : .;0 .0
~1 ,.' ... ~."~ ,.t'.~~.< ":M_~.:: ·i.';~· .' J t :.'.

, ", Station. Compa:H;sons"- ':

Victoria (YJ).
PIat.eau

. Comox (QQ)
Little :tJ'JOuntain
Menzies '..

:. ;ij .: .. ". ;"'.:." ",_

'116

94
.112
. 87
102
116

19/. - ". 0

Severity IloC.M. SD •. ·· %not

Little Mt./Comox 2.6/2.9:~<>~ ···..·~:.(F·;..; ...;:/-·.'2·.~ 'e., 28

Menzies/Com'ox: 2.7/2.9;:;'1::, .:':.2-~J 24 .
Al1?erl}:!-/Comc:>xl' _. .306/2;9 '",.- ~. ,.6-···'· .. ·· ..i)~ ..,_.... 26 '

~:~~,~{~~~i~~J~Ai;port:~ti;);~· .r~~~:5':.~..:.......:..~. 01 ,~:~ ~~
day change. .;;, . '

Comox/Victoria Airport (YJ)

* refer to· previous table for meaning of abbreviations. -
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Victoria Airport's index appliesver,ywel1 to the interior area,
but Comox's would probably be the better index-;'··'The Forestry 'Station at
Alberni appears to be representative of'RDS. 17;18;).9,.:but insufficient data
prevents accurate comparison., The Alberni (Metr,sla=t'ioii.'-niight easily be used.
Nanaimo's data was missing so was not tested. The,:i.ndexes at meteorological
stations appear, to be ,:9..~t,~~:i:, than: t.hose at forestry, stations, probably because
of the stations' lower elevations and' nearness 'to'the'forests. Comox's index
compares quite closely with Victoria 's,indicatir'),g' the seune ,general wea'ther,
conditions' for most of the island. ," , .'.

West Coast, .. '

~ ... '..

Significance Test : ." , .

.%' ~ot'

Victoria Airport
Tofino '
Alberni ;'
Comox

"

Estevan/Tofino
Tofino/Alberni
Alberni/Comox

Ranger
District, :

.. , I.

(YJ) '~: " 25~ 26
24 .:25' .', 26 ', . , - - .

,', ' "25,26
2.5, 26

'Sever:ity

.6/1.2
1.2/3 .6
3.6/2.9

"EXT/LN

1
.. ,.. ~~ i. .'.,'

,D.'G.M.
:." ....-'

\,

, High!l.N
• .' 1

"4'-'" '.
1

,', :3
.5

.' "s~'.

ll+/LN

3

'4'

16
33
26

56
84
87

. . . .
Tofino,' s index is too moderated ,by the sea to be an effective

index ,for the: inla.nd, area 'vinere most fires o'ccur. Estevan! s index parallels
Tofino I s. Alber~jJs'in th8" interior c~r're-;'poncfs very well to incidence of
coastal' fires, as does Comox' s and Victor~a,I Ei. ~

'to
,~'.. ','

North Vancouver Island:,','::' " '

As a result of low weath~~:haz~rd the Port Hardy area had,too
few fires to make comparisons. The severities of the forestry stations of Woss
lake «1.4) and Shelley C:. 6) agree with PortHa~dyIS, (.8) and support the
evidence of few fires. ' . ',,' ..

-- . - ...- ..
Total of Vancouver Island

," 1.';"

19 - 26
17;..20,25,26 '

High/LN -:' ll+/Ln~

'-, ' ','.';

e
,5

3
2 :

Ext/m.. " .

Significance Test
" Ranger

District" '

Victoria ,(YJ)
Comox',
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Th~' meteorological statio~s'seem"to adequate.ly cover the
island. Comox and e~peciallyVictoria Airport appear to be.~xcellent. A
network of Port Har.dy t :Albernii.,~~!I1C?!-,"§lnd yici:,oria, supp~eIl1e!l~ed by Lang­
ford and D,uncan Forestry stations, should be very good in practice.

'~binland Vancouver Distr;-j ct
I.

Al~.ea: Lo"Jer Fraser Valley
.~ !

Significance Test

Ranger
Distr'ict EXT/LN High/ilJ Il-t:LN

. Abbotsford
Hope
l-1ission' . '-":'
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.'. '1~4
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Station Comparisons

Abbotsford/Hope L5/J .) -2 ,?:·~.0. 46 "
;

Missi6n/Abbotsfor¢ . 2.2/1.'5 1.8 '16 ....
0

Vancbuver/Abbotgfprd ·1.1/L-5 ;;.0 2.1 ...';1)
.~. .

~ay chnnge -
1.6'Mission/Abbotsford 0 .. 12.5 ...

114
8J
54

64
. .

Abbotsford parallels.,'I·lission, the fore?try station, and is a
good'reliable indicator of fire occurrence. Hope is. in a more continental
location and its index is not representative'-9f~the .~ovJ~:r v:a.lle,y.

South Ea:stern Vancouver District··

",

"

Significance Test

.. ~.', "'.' 'Ranger
- " District' I •.

::--\ .
, ',~. I "

EXT!-LN Eigh/LN

,; Abbotsfo:hf .
'Hope' ':,
Hope

,2,) .'
, '.2--

.1. ..2 ~'3,', 4 ..

. '. ~

Station Comnarisons

I . <~.: ..Sevefity .:..
D'~C .-M. SD., %not Days.. .. .,

Abbot.sford/Hope 1.5/J.J .. ...2 2.) LJ·6 114
..

. The index at Hope, the best station for this area, indicates
the extreme days very well.
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RaiJ:w-ay, Fires in R.D. 6 Significance Test

Ranger
District EXT/LN High/LN 'll+/LN

Sechelt 6 Rlyo 0 J 0
Abbotsford 6 Rly. 0 0 0
Hope 6 Rly. 10 12 11

Station Comparisons

Severity D.C •.r·I. s:b~ -%' not Days

Sechelt/Abbotsford 1.6/1.5 .0 . 3.4 39 99
Sechelt/Hope 1.6/3 .3 -2 3.0 51 97
Abbotsford/Hope 1.513.3 ·-2 2.3 46 114

Hope's index indicates the dangerous conditions in the interior,
while Sechelt's,though having little correspondence "lith Hope's,also indicates
some correlation to the railway fires.

Mainland Coast and Northern Interior

Significance Test

Sechelt
Abbotsford
Hope .,

Ranger District

5,6,7. 8
4,5,6,7
2,3,4;5. 6

Station Comnarisons

EXT/LN High/IN

2 ,"

1

Severity

Sechelt/Abbotsford
Sechelt/Hope
Abbotsford/Hope

. l"lt. Hallowell/Abbotsford

1.6/1.5
1.6/3.3
1.5/3.}
}.2/1.5

D.C. Ivi. SD. ' %not Days

0 .. 3.4 39 99
-2 3.0 51 97
-2 2.3 46 114
+1 3.7 '46 97

Hope's relates with tpese areas, but Sech~lt's severity index is
much closer, to the actual fire occurrence of the area. There were insufficient
fires and extreme and high days to draw conclusions on this wet coast area.

Total for 11ainland

Abbotsford
Mission

Districts

1-7'
1-7.

Ext/LN

4

High/LN

5
J
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The' indexes at Abbotsford.and Hope t.og~ther;giv;e a good in~

dicatiori of forest ,fire danger in southern mainland Vancouver District.
l'1ission, the' forestry ~ts:lit;.:l9n.., parallels Abbotsforcj.~ .so: .that duplication
would be unnecessary •. The Northern Vancouver Dlstrict'ls ·perhaps. indicated
by Port Hardy I s and "in the, .Interior em index.computed..at Alta Lake CAE)
{night be of value·~···' :.;. J . ,.' .

Nelson

.6
.3.6
1.), ...

, I.

,., Severity
'19~1 1962

.7
.1'.6

':,2·!~ ,

.9
2~.5
, .7. '-'....
1.3' .
2.0 ...

'.
:tv'eteCirological'Stations: ,

, ,. Period of, ·.Re~or,o. i

June 21 to July 26
May 31 to Aug ~ 13

. N3,y 31.to;Sept.l 3'0
I-Jay '3'1 .to Sept'·., J 0

'Nay J~. to Aug.' 13

Old Glory (ea) '.
.C9rmi (XO)

., Cre'scent Va'lley (QS)
. . Kimberley (Qb,;) ,

Revelsioke (RV)

Data·· Federal Index

••l .

':Beaverdell: '
Cranbrook
Revelstoke

• " ~. j

YJaY' 31 to SepL
IJIay 31 to Aug.
Hay 31 to Aug.

28·
I}
13

t •. '

; ~ . . ........ .", . . " .... . .' .

" A';comparison 'of iheFederal -Danger Taple and the Model 8 Danger
Inde:x was 'made using ·.Revelstpke. (RV) .andR~v.elstokeFor.es,try station" Carmi,'
{XO} and Beaver-dell, and :Kirhber=key (QE) and .Cranbros>k•.. The results 'indic'ateq
a correspondence bet'vJee!1' the. inde~e:?: .-,' .:." ;," . ' .'

- ,;' ...

There vJas not 'er:o~~g~ 'dClt~ \'0 ~ c'ompar§l ea.ch p~ir .of; stati.ons
though this would give' a bettercorrelation~ "

YJodel 8

.. ' . . .... . .' .'

'Total Distribution' of Ti1re~ Pairs of.' stati~ns '

':,·14, , .>..:.9 " i ,:,12· .. 16 . ,,' 12

61-70'

- '5.1-60

41-50

31-50

,.;

,1

1

8

': J ~.

L~

' ..
4 11 7 4

'., . ~

:.... :Q "J ",

1

o

21-30 33 21 3 o

,,9.:' .:..2;11-20.::... __

0-10 .

24

8 o o

'4 1,' o.

o·

:·0 ..'

.0' ,

. Federal
. Index 0-2 3-4 5-6 9-11 12-14.1.5-16

. '."."

,'.', " ,

::.'
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"'The resuits 'indicate ,a conversion of::
•• , f

:' Federa1 ,Index,'
,.. ;

'o-f,:
2-7
8-11
12+

~ ....

"Model 8
.• :0' ••

low (0,,;.,' 20>- ' , .
lIiOderate (21 ,- 35),
Average 06 to 50)­
High (50 ":" 7.5)'

, '.' It:Has noted that ontl1e Re.yelptpke, (-~V)":,, Rev~1~t9ke ,comparison.
60% of th~:time th~ywere in the same class 'and 40% of the time they were dif­
ferent by one class.

, .
" Old "G,;Lory 's (Nelson #1), graph of nevJ fires starting in each danger

class is random. ,The station (7,700 feet) ,is abOve the forest, so the results
are not too surprising. -

Carmi's relationship (#2) although positive-does not pick out the
extreme days. Unfortunately for test purposes, only 3 fires occurred in R.D.20
so the whole area was considered and the ability ofa station to pick out extreme
and low days decreases with distance.', ' ,

, , " Crescent Valley in the immediate area (#3) using the less than 4
acre lightning and all' spot excluded group (4lD) indicates a good relationship
hovJever ~ ther~were 80. spot lightning fires ~15 ,1/4 'to less th?-n 4 acr,e ligl)t~ing
fires, 19 spot non-lightning fires, and ,only 1.5 4LO:fires o In districts, further

,away (#4) the relationship, is again quite, r,andom, except for the 4LO clas.s of
fires. Spot lightning fires in all areas have a negative relationship to the
index~omore'fires 'start on low days: ",

Kimberley 'relates well in the surrounding are~ (#.5) and ,is a good
index in districts_f.urther, allJay. C#6J.,. '

Revelstoke in Uie close surrounding districts (#7)' indicates ,a
poor positive relationship and further afield C#8) :a random relationship, but
there were not many fires to judge:fromoThe three non~spot man caused fires all
occurred on high and extrem~ days, so poss~bly the relationship is, good. '

Station

Carmi

Crescent
Valley

Kimberley

Revelstoke

Districts

20, 13 , 16 ,12

11,8,21,9,6

19~4,14,l

22,15.7,10
!

Number of fires more than 1/4 acre
··--per 100 days:per 10,Oq)O sg~mi~ *

Danger Class,

Ban or Light-· 'Nil Low Nod. High ·Ext. No .of, fires
ning caused

Man 47 4
Light 60 17 12 4

. "

:Van 19 19 49 10
Light 112 16 83 49 25

Man 4 2.5 }1 .5
.Light - 9 16 50 14

Man 30 22 3
,.,

Light 44 .5.5 60 4.5 22 27
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* Note 'that each. fig.1rr~ is .rel~tive ~jithinthestation, but
is notcornparablE:J to'othel;" stations .as "the length of. record is different: for'.
each ·staU.ori,. .,'" ',;:. ".;. . .

. '"... "'. .' . ,.

, . The re~Li.lt~ ':are-'::fairl;9- -good for: the Federal Forestry Fire
Danger Tables in the Nelson District v-lhen applied'tc? man, ,ca\lsed fires.
The' rela~ionship is positive in sp:it~qf the difference in fuel type between
the N~lson area and the are'a the tables vJere dE;j'signed. ·for,. Gooq '.results
were :obt~';i.ned p?-rt:LcularlY,in the Kirnberii:;y '2:re'~~ - Ho'w~ver, 'about 75'10 of the
f:i-res .v!ere lightningcquse.d arid'lightning pr.esent's a,differe"Y:ltproblem than
man caused fires. .

I'

., 2.6.: . Lightni,ng Occurrences,
..~, ..'~ . . - ~-:. ,.' -_. ~"-'';':'"

LiGhtning accounted for 34.1% of the fll~es in B.C. and 51.9%
of the fires. in the, Nelson District in the years from 1952 ··to:' 1961., ' Lightning
occurrence not rel,ating' to th~ danger~11d.e.,:~ c~as~e$ is. ,shov-:n iI). the sG.m~ry
table for the Nelson D'i'strict. HoV:lever, the table 'of the proportion of fires
reachtng a given size .to all repOl:,-ted )ightnil'}g fires, give.s a result 'sup-
porting the effectiveness of the index. . ,

Lightning Occurrenc~' Tables' • 'f'

('h'incEi" Ge~·lT~';Index. u~ed on R~D'. I S :16~:2, 8',;4,3,'14,9,11,5,17",
, 13,6,15) . ,

'I ~ ,

.12

Low

Nil.

Danger- "Days'" 'Fires" 'Fires ""/0' of Fires"/o'ofF:i:res':~%'of Fires' %' of Fires
Class in each in each':per, ~~ach~ng',.,. Reach;i,ng RE!aching Reaching

Class Class .day ", 1/4 acre,i' 4 acres . 20 acres 100 acres.
----------------------~----~-------~---------------------~---------------------
Ext. 13 38 2.92 ' 68% " 34% . 24"/0' , 13~r . ' "

High 21 56 2.67· .J6%·, . ,- 14% 9%. 5%

Mod. 27 36 1.33 36% 17% 8% 6%
:0.

'4215 .36 20%
, ,

., !f" aj

Total
Fires 149 .62 28 17 10

,Lightning Fires .. - Nelson District
: ~ l' :

KiIllber1y Index (R.D. i9~L~,5;6, lL~~ 17) and' Cresceni'.Va11ey
:'. " ';; (R~D.8,ll,21)

cUtss ' ,Total Fires ;.
, .. . ,,'

'c •• in.. each .Class, .. ,
6l. F',;0 ~res

.ReaG.pi,ng.
1/4 acre

d',. '.a.FiresI,: '.
.."" R8achi pg

4 ac:res

%' Fires
Reaching"

'J< 20 'acres

Ext. 1 - "'"
High 40 33 10 5
IvIod. 83 ,24 7 4
Low 98 19 5 3

. Nil 9J 12 . d 0
Total
Fires 315 6} fires.· 15 fires 8 fires
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Of particular interest is the timing of lightning occurrence in
relation to the ,index. There seems to bea 'fairly persistent occurrence of
lightning on the dOitJnward trend of the index, following a' hot spell with maxi­
mum index.

In the Prince george area in toe Extreme Class 34'% of the fires
reached 4 acres, in t1;le High Class 14%" in the Moderate 7'%, and Low 1%', while
in the Nelson district' in the High Class lO% reachedLj, acres, Moderate 7%;', and
Low 5%. Similar results '1,.Jere ·obtaine.d by, Turner vJith the Hodel 8 index in the
Nelson District. The use of the Federal Index for, lightning fires then would
be justified if used to 'indicate the exp~cted'grovJth of lightning fir:~s in each
danger class. '

TABLE OF INDEX Jll'ID. LIGHTN ING FJRECCCURRENCE

Kimberley; and Cranbrook

July 12 l} 14 15 16, 17. 18.,'19 20 21, 22 23 ~ -

Danger Index 7 7 8 10 '7 0 1 3 4 5 ' 0 ' 0

Nodel 8 34 40 63 61 24 28 28 28 37 31 15 8
- .

L Fires 0 0' 5 '16. ?5 7 0 0 0 5 6 1
, -

Fires 1/4 A. L 0 0
' ,

j ' 2 5 0 0 ' '0 0 1 1 0

-------------------------------~------------------------------------------~---. ' . ...
,

'Aug. 22, 2~ 24 _~25 26 27 : 28 '29 30,'

'Danger, Index, 6 7 10 0 3 6 5 6 7,

Model 8 45 61 56 40 "45 45 40 12 39

'"L Fires 0 5 13 1 2 0, 0 7 0

1/4 L 0 2 J 1 0 0 0 0 0
, ,

---------------------------------------------------------------------~--------
, .

, " , " ..- . - -- ., '

Terrace

July 24 25 26 Aug." 1 2 J 4 19 20 21 22

Danger Index 11 12 12 lS- 13-11 ll":·:16..: 16 10-·' -11 ::,

\

L Fires p 3 9 0 0 0 7 0 3' 17 4

1/4 L. 0 J' 2 0 0 0 5- 0 b 8 1

---------------~~--------------------------~-~~~----~--~-----_ .._--------------



-,
21

CJR-;J827,'. '
TEC-464 ,'­
10' Apr.• 6)'.

On",Juiy 14-1.5 the Danger Index:-a.t Kimberle;)T 'and the Hodel 8
index at Cranbrook' had maximUm values for the period. 'Heavy"lightning .
stctivity ilccornpanied the high indexesahd the. days follovJing of much lOVJer
indexes.: later on 'July '21-22 there "r8s··m.oderate lightning activity accom­
panying the drop of the indexes~ Again Aug.:23-24 and Aug.29 ma,ximums for

,: the periods' Here readied and lightning'similarly accompanied the drops in
index. On the other hand, at Terrace 'moderate lightning occurred with the
index rematn,irig pigh,on;.July. 25.-26 and on Aug~~:,.-.how~~~r.."on.Aug.19-22the
heavy lightniYig activity' coincided with 'a drop in index." These examples
illustrate that ofte'hlightning coin~ideswithcloud'iness,showers ,.high

'relative humidities, land in~reased ,~in~ all o'f which, except for the Wind,
. lower the .index. ',Th.e higher the :ind,ex before th'e lightning the more the
preparation·the ranger'should make~when he hears ·a·lightning·forecast and
the longer he should remain' prepared after the index drops. .It also' empha­
sizes the ..di:ffj"C}.l,lty'.·pI ieQating, lightning starts on apy basis. of danger
rating.

Comparison of Kamloops Airpol~ and Ranger Station

The two stations are about 9 miles apart, Kamloops Airport at
1133 feet "and the Ranger. Station a.t about ';1600.' feet'. The danger indexes
"Jere roughly, comparable in· predicting,· fire starting .probability as observed
in.tlm Kam190ps District discussion. Only specif~c differences between the
stat'ions 'lrJill be discussed here,; .fire severities., 'tririds, humidities ,.and
rainfall differences. . , . -... .. .. . ";- ...',.:..,

.." . .', ~. ~ ~

, . ,E'r.omthe'.V811eY ,locat,ion oL the, airport one would expect the
'additional: sever.ity_of 5.4 ,as compared .to··-).6 foY" the Ranger Sta:tion~

. " .
•_t ;

The ,rind at the'Ai~port ''Ir;a~ grea'ter, tl~~n .at the R~'nger St~tio~
by a factor' of about . 1-. 7 ('me~ian .of .'22 Minds) for 'winds of 14 mph. or more' at
either :station.:and about· l.2(average) for. ::the other 10,Jer wiqds ...certainly,.·
not near·the .factor. of ;) .which·,has ·been· suggested by William.s for' the Prai,rie'
Fr..ovinces.. On ,three days:.:the wind' was three. times. as strong at the Airport
as :it "ras 'at the. Ranger Statiqn.·,.

The··~ri.oon and· overnight : relative ,humidj1ties are generally.
10lrJel" at the' A,irport.·thanat 'th~ Ranger Station. ;

:H;ainfa"..Li amounts' were much lower at the Airport 0

; ..
I ., 'J.'he combined' effecto'n the qirport' s ~ndex of.-a 'bigher wind,

lO1iJer noon' and ov'ernight rE:llative humidities, and less rain was a mean of 2
units C\bove :the Ranger Station I·S ,-aroot rhean sqp.are d.ifference of 2.4. index
units and '39%:ofthe tune the.danis'er indices :.~tere not "Jithin 2. units' of each'
other 0 t· .... .,' :" ,;,

.-;. =-' ,-

. 1.: •'".' .... 1

"
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eOl1PARISON OF KM-'iL80PS AJEPCRT ANDKAI"1LOOPS RANGER STATION

Danger Index:'YJean of Kamlo6ps Airport is -2 ·"indexe5 abCV8
the R:mger Station's •.. Standard deviation is .2.4
indexes .....
Perce'ntage oftiine·not'. within two. indiQElpis 39%.

Wind (mph) average Noon Relative Humidity
J .J _A.:' S . -. ,J' J . .A S

Ranger Station .8.0. . ..5,.1 ·"4.8 6.3.' .' ,.36.9. ' 35.9 .38.2 . 52.5
;

Airport 9.9 7.4 5.8 8.9 30.1' 34.6 ·35.8 ,4LI-.5. . . .

---------~-----~----~----~-----~-----~-~~~-----~~-~--~-~--~--~--~~------

Rain (inches } Overnight Relative Humidity

J J A S J J A S

Ranger Station .80 1.42 1.52 1.31 66.9 82.2 79.9 93.0

Airport .63, 1.06 .96 1.03. 71.4 71.2' ,70.9· 76.5
. . . . ~ '. . '.

-----------------------------------~------~------~-----~--~-------------

3. DISCUSS ION'OF 'DA NGER INDEXPROBIEIvlS

Some difficulties arise from the ,use of any index to indicate
fire vmather danger in an3.rea and other problems seem particular to' this
Federal Fire Danger Index. The upper 'or near'. limit of the Drought Code .and
Drying Code is very often reached vJhen one or the other is 10'oJ resulting in a
danger indexwhich sometimes vJquld appear to be lOvIer than it' should be.
Because tables \'vere derived from .empirical c'orrelation,. this factor could have
been over corrected and compressed into the near ahd upper. limits to fit the
available data. It seems that the index is not· sufficiently sensitive. in the
extreme danger class to indicate day to day variations near the ,tipper end of
the scale. The Intermountain Noqel 8 Index incorporates the principle that the
limits should rarely or never be reached. The same principle probably should
be applied to' the Drought Code, and Danger Index. t'-1hen very- quick drjing
occurs because of extremely low..night and day relative. humidities and strong
't-Jind,extreme conditions Can result in a fevJ days, yet because of the lag of
the Drought Index,' the Danger Index appears· to be . too Im'J to. indicate the real
danger. The fact that Lytton had 25 consecutive days of high and extreme of
vThich 19 were extreme, 17 ina rOvJ, 12 of vJhich 't-lere 15 or 16, indicates the
possibility that at or near the end of this hot "",,leather spell the conditions
vJere'vJOrse than when the extreme classvl.as first' reached~ Similarly;vJhen'
the Dro~ght Index has reached its limit of 25, af.ter .25 more dayswithout,sig­
nificant rainfall the danger is undoubtedly vJOrse, so that a given danger,.
rating Hith the drought index just reaching 25 is not comparable to the same
danger rating 25 days later. Turner'found in some of' his unpublished studies
that there was a definite residual effect of rainless periods in excess of 50
such days. The graphs of the men employed to fight fires in the Prince George
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and Kamloops Districts, Figs. I 2nd II, comp2red to the Drought and Danger
Indexes· of' Prince George (XS) 'and 'Begbie Lookout il1u:?trate~ this point •.
Tne·'ritirilber'6f tractors USedvJ2s· also related, but vJas found to give similar
r.esu1ts to: the men .employed so ."'a$ ornitted. The extended drought index vJaS .
)btained.;by. continuing to add one p,oint for each rc:.inless. day beyond 25. .

.. In this extended pe'riod the effec·t of rainfall :\A!as incre~sedby a fac;:tor of
two in comparison to the tabulated reductions. The:curve d~Tived, though·
only a·rough prediction,· seems to give a good· indication of conditions. It
must be obsel:Ved here that the. Dro,ught· Index is not a,ffected at all by the
~:x:ti'ernely 101'1, or high relative, hurnidities, by. vJind, or the amount of solal~

r2.diation •. it just increases one unit per day•. Trying :to averag'e· out these
ef·fects in the cOTrelationprobably redu<~es the ·rel:i.abil5-ty of the danger

. rating. Oh the. otber hand, the index may recover {00 quickly as seems to be
the case, at Hope. and \'lilliamsL'::tke. . The graphs of noon relative humidit~

Ci.nd. J_!1gex show :the.~l~.:r.·9.u.-k~hcoin,cidence and the i~cOrI}Or8.ted lag of the index,
J.<'igs. III and rJ' after the humlchties have droH,leo..· It is part of the-same
problem. At \'.lilliams kke an index. of 1J on Se.pt. 14· is not the same as .an
index of 13 on Aug'. 15 . . ·At VJilliams L9.ke·tbe Drought Index had been 25
sinteJuly 13 ",Thile, on Sept. ILl, the ;i.ndex H~S starting up'. to 18. The recor~
or,,'fire starts seems to confirm·,thisopinion. At Hope after the series of
I).:res on August 15 there were only sn1:J.ll :fires until August 29~ but the
index had reached 8 on August 23. . The fa~tthat Armstrong (1962) found a
lO1f.Jer drought rq.tio ",7hen comput~ng1rJilliams. Severity L'1dex, (v,Tilliams. 1959)
2.10 as compared to .2.52 and 2~32 for SaskatchevJ,:m and· New BrunsvJick is more
evidence, of the fact· that the drying code reaches extreme' at a lovier Drought
IndeiX more often .tl:w.n· is usual lor 'other parts of Canada. An improved
Drought Index 1f.Jithout a limit and a 'drying code vJith increased sensitiVity

.. neai' the' top of it,,:> range', '. plus·. more years ·of l~esearch to· determine' the
effects of drougl:t'on~_12g an,d Te:coye.~ies, is :neecJ.ec1. .

Armstrong (-1962) r.eport~.~.the'infJ.uence of the Drought: Index
being'too extreme on' the. Dal1ger Index •. : Poss ibly ·the .extension. as suggested
1'Jould. com:pensate ·fo1' the compressioQ, of· all ·the meTe· extreme conditions on
~he higher indexes.

Wind Anomali~s - 1961

4/6
9/6

26/6
21/7
5/8
"219
7/9

.10/7

. . I.(am;Loops·'
Ranger Station

10
7'

14
6
4
6
6
8

. KamJ,.oops - .
'}\~irport ..

26
20
26
18
20 '
14
14
16

Adjusted Ranger Station*
30
21
42
18
12
18
18
24

. " .

* According to Mr: Williams, on thep?sis of stu?~es made·in the Prairie
"Provinces AirpQi..-r, winds may be greater than forest station 'ltlinds by a
fact'or of 'J.

. -'
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The vJ:ll1d anomalies betvJeen the two' KamlooDs statioi1s 9 miles"
apart indicate~ the difficult;;,; in suggesting that "one index is -represe~tati:ve
of a large area. The graph of wind and danger index at Prince George at high
and extreme indexes indic:Jtes the influence ,of this specific station wind.
The possibility that this ,'lind is' not representative of'the vJhole day exists.
Tbe compensations for th~ diurnal variations of the :field station in. the de-,
velopment of the tables may not apply to the station used.' In addition,
differences in 'the' p'revailing pressure· pattern may fJhange the ci.iurnalvJind
pattern. ,In Au'stralia, Douglas (1957)' reports that surface barometric chart
features and fronta~ analysis are incorporated into their studies. Certainly
a, one minute mean taken once a day is not completely reliable.

Rain (inches)
Date Ranger Station Airport Date Ranger Station Airport

6-7/6 .Lj·o '.3'5 23-24/7 .02 .01
9/6 .06 .05 . 28-29/7 .61 .2Lj.

12/6 ,.01 .00 16/8 .84 .83
18-19/6 .10 .00 30/8-3/9 .98 .48
27/6 .05 .08 <519 •OJ' .00
30/6 .18 .15 ' 7/9 .12 .03
2/7 .10 .00 19-26/9 .13 .12
6-8/7 .41 .53 23/9 .07 .06
16-17/7 .23 .28 25,'Q . .16 .18
21/7 .05" .00' 27-29/9" .50,' .34

The. rain records of KamloopsAirport and Ranger station illus­
trate the difference between two close,stations. 11?,gnified over the areas
vJhich must be taken into cqnsideration, the values of the index must be most
car.efully weighe.d vJhen rain h<:ts occurred in part of the district. "On June 18­
19. July. 2, July 21, July 28-29, Aug. -}O - Sept. 4 and Sept. 27-29 anomalies
exist. "This sho'"1er difference is not peculiar to 19610' "

July 5-6, 1951
Aug. 24-25, 19,56
July !..J·-6 1952. , .
June 22-23. 1951.
July 16-18, 1953
Aug. 16-17. 1953
June 2~ 1955

Kamloops Airport
50 43 '1'1, 120 25 'w .

1133 feet
.55
.00
.03
.31
.38
.08
.50

Date

::.:Ra=i::.:n::::.f.:::::a.:::::l:::l~v'J.::i~t:.::h:..::in::.:......;::a~4--=1;L./..::2:...-:.;m:;:i:-:.--=r..::a:.:;.d:..::i;.,;;u::::s:-;-=-n:::e;.::;a;.:;r~K.;;;:a·=:;:.ml:;:o;;,;:o~p:.:;;-s('inches)
Experimental ~nssion

Station Flats 50 L~l 'N,'
50 43'N,120 25'W 120 2l'W

1150 f.eet . 1264 feet
.45 .!..J1
.00 .15
.23 .95
.34 .03
.47 .69
.20 .00
.19 .29

Tran­
quille
5045 ' N,
120 31'W
li80 feet

.13

.00

.10

.20

.19

.00
0 00

From the Monthly Weather Records the rainfall was selected for
4 stations near Kamloops.. Nission Flats is mo~t com:p2To::.ple to the Ranger
Station in position. The'exampleswere chosen to show the difference between
stations and, to avoid e]~ror due to rainfall collection time, ,"ere all of
short periods of rainfall actj~ity~
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. : A lot can' be said for, the' index irispiteof its 'limitations '
and difficulties. One impressive feature is the correla,tiol1 of dc-:nger index
and men employed as" observed in the Prince George District ,('Fig. 1) 1IJ1'1o in­
cidently did not have the Danger Index available to them. The lag of employ­
ment' lay-off' after conditions imprbved:is, as would be expected, caused by
the necessary clean 'up.

Pract ieal 'Use of The Index

',' The'd~nger rating re'qtiires' car'efdl inte;pr'etation by the field
, ;\.i:ser:. :rp' its:pl~esEmt' fo'rrn at'least<Uappear,s tobe i' b'est suited a's a guide,
'to adniinistb:·:tion,he::tdquarters.' Diffe:r.ences of fuel, slopes, :exposure. log­
ging" eleva\~ori,'and limited rain coverat;e must be taken into accow1t. The
flashy: fuels 'are affect~d',by' a small amount of rain,' but are dried by a small
amount of sunshine. Eeavy'fueJ.,s "require contin'uous 'rain to' lower 'danger.'
Inehfor inch an intermittent rain is more effective than a shorter period,
~ontinU:ous rainfall,.' ShovJe,:r's' are otten local, leaving sorne areaE: dry. The
g;reat,er the, steepne~sof'a, slope' thembre'drying t,hat, occurs. Accr:rding to
Gayle (1952) area spread of a' fire.. is thirteen times as @Teatin log[ed off
areas 'as in fc5restedareas. 'W,ind varies in the forest from e.g. 6 mph. in

, ,virgin timber" 8 mph. in a partial cut to 27 mph.- ~n a c.1pal~ area. vJind
varies markedly throughout the day' and local Imo'ltIledge of different. wind
patt.erns needs to be applied. 'Relative humidity varies similarly 5C~ in
virgin timber, 40% in a partial c~t, and 37%' in clear cut area. The ranger
Dmstc,<;msiger elevation" the amount of iogging oper2tions,' public occupation

._...... "... . ,'. "" _. t~ ",' r _ .
of 'the'land~'.acces;?'ibilitY",?f af.e~s and the value of timber st~mds. The
index"sh~tild:~be carefully' interpreted. '

, "

Useful"ihformatio:r:/:might be obtc\ined from a consideration of
the Drought Index alone. ,For e:x-ariiple,::,sruringthe period Aug. 16-20 in the
Kamloops District there vJas a reduction :in Danger Index but no significant
srop in the Drought Index, thus indicating a quick return to former levels of
the Danger Index on the firs"\:, dry day. It might be possible to take advan-'
tage of such a period by increasing control measures at ,a time y.Jhen t~ey

1\'ould be most effective., The decrease in men ~mployed seems to indicc-,te that
this Has, not done. JS:,e Kamloops Distrlct graph of ,Index and m~n emp19yed ~ ) ,

,4. CONCLUS :tON

The Feder~l Fire' Danger Index seems fairly reliable a,s an
indicator of the fire Heather danger throughout mos't of B. C. on the basis of
1961 data. Certain moliifications such as revision of the Drought Ind'ex and

: the overcoming of the, unrepresentative vJind'problem, have ,been suggested as a
possible improvement. The location of a "station seems the basis of relia­
bility. The Dleteorological stations and forestry stations are good as, long
,as they are not indI"J riyer valleys, on'm<;>untain tops or near the sea coast.
The best coverage is achieved,by a,netvJork of Forest17 and }~t~orological

stations, the more represent.ative the stations the more accurate the picture.
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There seems to be 2 need, for the meteorological service to
establish a station somewhere in ,the area'between Prince Rupert, Port Hardy
o.nd Kleena Kleene.,"

It Nould probably be useful to continue and e:Arpand the use of
the index from meteorological stations as an aid to the B. G. Forest Se:J;'V1.ce.

In addition, 'some suggestionsJ.for the, fu:ture might be made. The
fact that records have been kept for many 'years 'at some meteorological stations
suggests the possibility of,detailed inv~stigatio~sofdiurnal wind patterns and
other variables affecting t'hedanger index." Records of the Forest Service could
be used to make comparisons of weather r~cord'~ (not just 'intheforrn of a 'Danger
Index.). to Heather caused fire occurrences of different-,past fire seasons.
Excellent stations like Victor.ia Airport, Hope ,Prince George, vJil1iamslake ..
Kamloops could be studied in detail 'VJith, perhap!;l.,valuable results.

In view of the i~)ortance :attached tot~e'new'BritishColumbia
Fire Danger Tables, an exploratory study sU,ch as this, Has thought tq be neces.sar'.f
at the earl:i.est possible date. l1any ,of the findings, as a result o'f sr11.a,ll' .
samples, can only be tentative and these should ,subsequently be checked against
the data rorseveral fire seasons.

APPROVED,

.. ~~'I/?~L ~~

~
P. D. 11qTaggart-qoHan,

. irector. '. .'",

.. . ..

.~ -,'

, r
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APPEND IX I

Test for Significance of the Difference
BetHeen Fire Ccc.urrence Values.

The daily fire occurrence in any given area can take any of the
values 0. I, 2, -----n. Averaging over a sufficiently large sample of days,
'the 111e811 value of fire occurrence. (m) can be obtained.

Since the probability of occurrence is small, it would be
expected that the distribution of days having any given number of fires (I')
would be fitted by a Poisson series.

P (r) I' -ill
= ill e

r !

The fo1lovJing table gives· the observed and theoretic9.1 fre­
quencies of daily fire occurrence (excluding "spot" lightning fires) over the
Vancouver Forest District for the 1961 fire seD.son.

TABLE I

Fires/da3T 0 1 2 3 4 5 6 7 8 9 +

Observed frequency 15 14 2]' 20· 15 9 7. 5. 7 7

Calculated " ).6 12.7 22.4 ·26.2 23.1 .. 16.3 7.7 3.9 1.8 4.3

N = 122 days mean fire occurrence m = 3.52 flines/day. Conmining values for
vJhich the calculated frequency is less than.5 d.nd obtaining a vD-lue of chi
squared of 25.66 vJith 6 degrees of freedom, vJe get a probability of less than
.001 that such devi2tions cem occur by chance - confirming that such a distri­
bution is not fitted by a Poisson series.

This failure to fit a Poisson series to the above data vJould
c\~)pear to arise from the fact that tbe probability of occurrence is not
c011st:mt, but varies from day to d2:y.

This v~,riation inprob?bi1itv of occurrence may be reduced
appreciably by considerint~ days of ne;'rly u~iform fire danger

V

('danfer classes).
The follm-J1.ng t.:~.b1e gives the cOmp2cr1.S0n of observed and calculated frequencies
of fire occurrence in Ranger District 23, for days in the HIGH danger class as
indic~;_ted at Victbri8 Airport during- the 1961 season.

TABLE II

'Fires/day 0 1 2 3 4 5 or more

Obse~Jed frequency 5 8 12 11 6 11

Calculated " 3.1 9.0 10.1 9.6 6.8 14.3

N = 53 d:ws m= 2.85
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Chi squ2.red == l.L~8 vJith 4 degrees of freedom giving a probability of 0.8
that such deviat:ipns.couldC).rise by chance.

This confirms that a Poisson series can be used to fit
the distribution of daily fire occurrence for classes of more or less
homogeneous fire danger.

This then permits the use of.{ffias an estimate of the'
standard deviation of fire occurrence in any sample meeting the above
requirements.

NOVJ comparing two samples, of Nl and N2 days, having mean
daily fire occurrences of mland,m2 respectively, the standard error of
the difference between the two values Cof ml and m2) is given by

. 2, C ' _ ml + ,rn2
" C· - Hl N2

(Yule and Kendall - Int. to Theory of Statistics, 1937
ehas Griffin, London - p. 387)

If (ml ,.. rr2) exceeds 3E the difference between tlle two
values of fire occurrence is significant at the 99% level; if it exceeds
2 f t.he difference is significant at' the 9S<Jblevel.

.. ,'. This makes ,it possible to test the significance of
observed differences betvJeen the mean daily fire 'occurrence for various
danger class~'s; from, the mean daily fire occurrence in E)ach class and
the number of days in each sample.

•~.
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Cumulative Percentage Of Fires

Related To Cumulative Percentage Of Days

In Fire Danger Classes

PRINCETON 2 PENTICTON

A.D. 10,11, i5,17. R.D.IO
92 FIRES

100
34 FIRES

100 4LO 21 FIRES

., /... /~80 80
I&. /

'* /
..,60 / 60

> /
to-

/:340 40
:;) /
2

/:;)
0

20 13V 20

13

20 40 60 80 100 20 40 60 80 100
CUMULATIVE 0/0 DAYS

3 4
PENTICTON BLACK KNIGHT

R.D. 11,15 IN KAMLooPSF.D. RD. 9,15 I100 R.D. 20,I3lN NELSON F.D. 100 44 FIRES
/

49 FIRES /
80

4L039FIRES
80 /

/
/

60 60
/

/
40 40 /

/
20 20 13 /

/
/

20 40 60 80 I 0 20 40 60 80 100
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KAMLOOPS
F.D.

5 6
BLACK KNIGHT KAMLOOPS

R.D.IO, II KAMLOOPS F.D. R.D.5,6,22
100 R. D. 20, 13'"N ELSON F. D. 100 AIRPORT 49 FIRES

<Jl 61 FIRES )10.... RANGER STA.48
0:

~ 80 80
9

.?fl

~60 60

l-
e(
~

i 40 '40
::;)

u

20 20

20 40 60 80 100 20 40 60 80 100

CUMULATIVE 0/0 DAYS

7 KAMLOOPS 8 KAMLOOPS

R.D. 4,16,17

100 AIRPORT 89 FI RES 100
RANGER STA.89 FIRES

80 80

60 60

40 . 40

20 20

20 40 60 80 100
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KAMLOOPS

F.D.

13 LYTTON 14 ALEXIS CREEK

R.D. 4,9,17 RANGE BURN.ING 55 FIRES

100 70 FIRES 3 I
100 EXCLUDING RANGE 3

/ BURNING 33 FIRES /(/)
w

/~80 80 /
II.

/ /~0

/
~ 60 / 60

f- / f'
ex '-R.B...J 1/::> 40 40
::E
::>

A3
0

20 20

20 40 60 80 100 20 40 60 80 100
CUMULATIVE % DAYS

15 16
WILLIAMS LAKE WILLIAMS LAKE

100 R.D. 12,13,21 100 R.D. 18,23, W.G.P.

84 FIRES 67 FI RES

80 80

60 60

40 40

20 20

20 . 40 60 80 100 20 40 60 80 100
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KAMLOOPS

F.D.

17 18
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In
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~ 80 33 FIRES 80...
~0

~ 60 60
I-
oe(
...J

i 40 40
;:)
0

20 20

20 40 60 80 100 20 40 60 80 100
CUMULATIVE % DAYS
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/
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/
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Cumulative Percentage Of Fires·

Related To Cumulative Percentage Of Days

In Fire Danger Classes
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Cumulative Percentage Of Fires

Related To Cumulative Percentage Of Days

In Fire Danger Cia sses

I TERRACE
~

TERRACE

A.D. 4,5 A.D. 3,7,8,9

25 FIRES 3 42FIRES 7 5
100

/
100

CIJ /llJ 9 5 / /a:
;;: 80

/
80

~ /0

llJ / /
~ 60 60
.... / /'
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:IE 40 40 /:::l /u

/
20 13/ 20
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~ /i
20 40 60 80 100 20 40 60 80 100

CUMULATIVE % DAYS

3 SMITHERS 4 SMITHERS

SMITHERS (YO) R.O.7,8 R.D. 9,10,11,15 +II PG

TERRACE (XT) 26 FIRES 19 FIRES
100 5 100

9
7

80 80

YO XT

60 60

40 40
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APPENDIX: V

NELSON FOREST DISTRICT
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Cumulative Percentage Of Fires

Related To Cumulative Percentage Of Days

In Fire Danger Classes

2
OLD GLORY CARMI

R.D.8,11 R.D. 12,13,16,20

100 /7 FIRES
100 17 FIRES. 1 7en

I&J /~ 80 80
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d 60.
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i 40 40
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NELSON
F.D.
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