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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 Kame
loops, Prince George, Prince RupertysNelson and Vancouver.Forest Districts.
In order to illustrate the reliability of the index to new fire starts, a
graph cf the cumulative percentage of fires in each danger class against
the cumulative percentage of days in each class was used.
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CANADA ~ DEPARTMENT OF TRANSPCRT - HETEOROLOGICAL RKNCH

AN ANALYSTS OF TdF BRTTIFt COLUMBI} FIRE DA NGER TABLES

FOR THE 1961 FIRG SRASQN
by
. Kenneth W. Foster

1. ’ TNTRCDUCTION

: Durlng the flre seasons ]057, _,58 and 1 59 the Federal
Department of Forectry cperated a field resezrch station near Hundred Mile
House in the Cariboo and another in the Cowichan Valley near Duncan on
Vancouver Island, Dats -on weather (huw1dwty wind and ra Lﬂfall) fuel
moisture, and test fires were empirically correlated into two separate
" "Cariboo" and "Coast" Fore st Fire Danger Tableq'-'"Canada Department of
Forestry, 1961 deglgned to indicate for their oqrtlcular forest type the
~rate of spread, resistance to contrel,’ "nd new fire starts during the

afternoon of calculotlon. ' ' :

: » The rating system integrates past and present weather data
“into a coded estimate of fuel moisture content. This drying ccde estimate
is combined with a drought index, and a seasonal factor, 'then corrected

for wind speed and overnight kumn.dlty to produce a u“ng,er 1ndex. The index
has a scale from O to 16 and is grouped in danger ‘classes - Nil (0), Low
(1-L4), Moderate (5-8), High (9-12) and Extreme (13 - 16.

- The index may serve as a criteria for fire permit issue,
the staffing of secondary lookouts, aircraft disposition, fire suﬂpreQSLon
crev pldcement fire analy51s and forest closure dec151ons.

Thu aims of this report are, on the hasis of 1961 recerds,
to demonstrate .the reliability of the Federal Fire Danger Tables as an
index of tle probability of a fire starting and to.cowmpare the reliability
of B.C. Provincial Forestry Stations and D.C.T. Meteorological Stations.

Rate of spresd and resistance to. cont101 has not been
nompared to the danger index because’ records are- not adequate for this
purpose. Theé total final acreage of fires starting on a particular day,
which Williams (1959) has used to compare these factors, is too suogect to
-single occurrences with only one year of data, Also, 81nce control action

Footnote: In this report the term 'index' will be taken to mean th
danger index unless an obvious refelencc to some other- type
of index is implied,
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1s geared to fire oﬁn er, the correletlon between area burned'ﬁno Tpo oansor
index would be lower thﬂn if the’ control action were constant. Beall (1950)
states that "the :average.number of.fires occurring per.day in’ eaoh ‘clazs of

fire danger is probably ore of the best St?tlSth“l measures of the reliahility
of the donper rating. ystem” Turner (1059) in .an. qna1y51s of the lModel 8
-Burning Index for use in the lelson District found that the d:flereﬂce caused
by using the maximum danger clacs during the 1ife of the fire was impcrtant

only in & few cases., However, on the fires’ of 100 acres -or larger. studied in
the Kamloops District only in 60% of thé- f‘11eq wasg tbe starting day significant
to the large burn of the fire, It was décided to test’ the index prlmaraly as’' a
new fire starting index, comparing the day of origin of the fire with the local
index of that day. Areas studied were based on ranger-districts rabher than on
areas of fixed .radius from the station as Williams (1959) and Beall (1950) have .
done. It wﬂv felt that use of the ollmﬁtlcallv similer ranger districts was at'
least as Just¢ ied as. the use of an “rbltrary ochulﬁr area. - o :

An attempt wa s W@de to Comvore the‘"severlty“ of Lue meutber at’

each of the ththDS By u51nﬂ Wllllams' (1059) soverluy factors. These -are
based on the rﬂte ‘of Epread (a perlmeter ratic. obtained from test fires® and -
the resistance to conbloW of fires (a drought ratlo determined from the average -
drought index at” the mid point of each: dﬂnger claes ot fwo flre weather - '
stations, one in New Brunswick and one in oa°katcbewun over a five yeﬂr )
period). Thege facters are calculated for each d"nger class., The "severity"
is the sum of Lhe products. of the severlfy factor for oach class‘znd the number B
of days in that class leldeo by the tétal number of o;vs in t}e sesson. The
factors. gsed were O -for Nil, .2 for Low, 1 for hoderate L for nlrk “nd 12 for
Extreme. U51ng tbvs metaod dlfperent se@oons can alsovbe comoered o

Yo

The reliabiWiﬁyfhi tre'test results is influenocd By reather
independent! fires, lightning, variation-in risk over large zreas, and the
small sample of dat%. Though 115ted as 2 result of Forest - oerv1ce action some
fires for our purpose should rict. be’ con51dered as forest fires, e.g.. Fire #826
. in Vancouver Dlstrlct occurred on July 6 with an index of 2 at’ Conoy and 0 at "’
Alverni - a gravel truck fire mhlch took L0 minutes to control. A certain
percontoge of these fires occur ' in every dlstrlct 1rdependent of the weather
danger. A study of low 1nde flre occurrences at Prlnceton wag made ﬁnd the_
following tvhle Adrawn up. ”‘.:' ..U.; ' 1 , A ‘,%.w = :

LCW TNDEX FIRE OCCURRENCES AT PRING TON ‘
"~ "Spot lightning is excluded - .
o Account by index of all 'fires ‘starting on dﬁys ¥1th
TR , R 1ndex less than 5 T :

Case ~ Size in acres - In 3 days before 2 da's -0 1ddy - start day
1 “1/4 A o .5 .. 5 1 1

2 1A, Lightning =~ .. 9 o1z 1 L0

3 "15 A, Lightning ' * =~ iyt S VAR 0 0

o 2 spot fires = = 6 . © 8 & 2

5 1 spot fire , e -9 1z 1

6 /A, Lightning 13 © 12 12 0

7 2 A 14 1o B 6 L

8 "1/2 A, and 2°A, 9 oo 10 - Iy

T T 0 Tl e T o B0 e e T > e 0 e D Y T B Bl 1 T s S O - o G -1 s e Y e P s W A T S fma  n  a  Y  T T y he W S Tt T e W S
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In cases 2, 3 and 6 lightning caused the fires on nil days.

In each case they follow perlods of a high index., This is characteristic of
11ghtn+ng incidence which is often’ connected with rain and, hlgher humidities
which lower the index. These. strlfeo start duff smouldering and when drier
days réturn they break-out as fires,”, All spot llghtnlno fires were elimina-
ted from consideration for this.rea son. ‘The larger lightning fires, which
were included, may 2lso have the effect of reducing- apparent re i*bllltj as
thcy oceur elther after. a. wdrm spell (on days of low- 1ndex; ‘or on high days
as dry lightning strikes. Fuquay (1962)- PepOrts! thet in the Rocky Mountains
south of the Canﬂdlan border some areas receive-l 5UO flashes to. the r'r'ound.
per’ théusand: square miles during July-and August and that lightnine accounts -

for 70% of the fires
OL the’ flreu were llgntnlnv cdused.w

. In the Nelson Foreat Dlotrwct 54p (195? 61 aveiage) "

“ -

Caoes 5, 7 and 8 are’ equples of mﬂn—cwused flres folloW1nv a
oerlod of high index, Some may have been dlqcovered ione day late; others
may ‘be "we@ther independent", .In cases l"and:4 they: follow 2 moderate:index,
The effect ‘of &3 t¢luding these flres in-tlie compariscn of ! fire cecurrences to

the danger index is:
_greater distance of

1llu°t“ﬁted in. Figure #1 of the Kamloops Bistrict. The
the firés on -days with moderate or higher rating from

the random dis gonal ‘line indicates the better: relatlonohlo ~ This effect
could possitily he applied to all comparisons '‘made. Of Courqe not all these
Tires ocourring on dgv: with LCW or IIL ratln cdn,be considéred 'weather

1ndeponoont'

:

o Tbe
another o*oblem. ‘One must note differences in fuel type from grass to wooded

A e

s e
e

00110 tlon of any 1odex OvET ‘A f%lrly ldrge area is

areas and the differences in occupation, acceqs1b111ty to oqm01ng -and e
recreatlon “the degree of logging off in areas, .elevation, slope, forest
closure orevenulon control, . and the awa reness. of the pu llC to the danger.
‘The publlc is more careful” 1n obviously high danger. periods than in moderate

danger periods with.

the result that the apparent effectiveness of the index

in the high dayozws reduced. There is more-of a risk from the oubllc on
weekends, Adequate log 'supplies may make it prazctical for larger organi-
zations to close down or td limit theéir operations during the pezk of the
fire season. .Rain. showers of limited coverage add: to. the difficulty of using -
a large area of new fire Qtﬁrts to compare .to. one" 1noex but to obtain enough
data from one year to indicate.any relqt:on requlres thlo expedient., Fur-
ther, stations nof in the forested.area, in a dry valley bottom or on a
mountaln top. or, long the coast can only approximate forest co ondition$s of
-the 1urpe area so -could: not, be- cxpected to relate olosely to .fire ben9v1or

.

mhe grﬁﬁtost 11m1tin~ fao or.in TL testing was the small

sample of. fires to cowpare to an index in any .ared.. One year-of data was
found insdfficient for adequate testing. The fires;, for example, could not

be ‘grouped.by their
representative yvear
"electric sterms and
narticularly. 1n the

cauvece for testing. The yean 1961 may not hrve been =z A
for it tad four months: of subnormal rainfall, nine major

-intense cumulotﬂve drying throughout July ano Auoust,

northern part of the Interior. Plateau.
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2. DISCUSSION CF T?E RELATIOB‘4IP BETMETN THE BANCER INDEXES AXD
FIRE OCCURRQNCE
Discussionc .were éfOuped by .Forest Dietricﬁs‘- Kamloops, 'Prince
George, Prince Rupert, Vancouver or Nelson, becausc the information varied from-

dlstrlct to district., As a recult dlfferent techn“queq of 9nﬂlyels were
applied to each district.  See. Apnendlces II to VI P P

Ih order to 11Iustr1te the re11 %111uy PP the index to. new fIre
starts a’ -graph of the cumilativé percentapge'of. fires in each ~danger class .
against the cumulative percdentdge of days~in each class was used. The, gleqter
the ‘area Vetween the diagonal line and. the line graphed the more -eff fective 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 abllItV of
the system to indicate the serious fire days. The danger classes are marked by
the specific index at the right of the beginning of the class.. The line graphed
normally includes all fires except the spot lightning: fires. When another
grouping is used this is indicatéd-on the graph, such as the group excluding
less than 4:.acre lightning fire. and all spot fires, designated as (BL10)..

Blue River

.KamIQOQS e | f_>_“l - '&~e
Data;
Statlon Period of Record - Sevefi;y Ihdex
B ‘ ' ‘ 1961 S 1962
- ' S Whole Season : June-Aug. June-Aug,
Princeton (YF) ‘May 31 to Sept. 30" 3;2 2.9 o . 3;1
Penticton (DC) - May 31-to Sept..30 2.6 - 2.1 3.0
Black Knight - “June 7 to Sept. 29 1.9 ~ - .
Kamloops (KA) © +iMay 31 to Sept. 30 5.4
Kamloops (Ranger Sta.). May 1 to Sept. 29 3.6
Ashcroft (ZA) June 14 to Aug. 26 6.6 (approx. 4'4
: - ’ T when ﬁdgusted)
~ Lytton (I¥) « June 2 to Sept.. 3C L.g D = -
Alexis Creek - June 12 to Sept. 28 b 7 - .
Williams Lake (WL) - May 31 to Sept. 30 251 6.2 1.8
Begbie L/O ' - -June 5 to Sept. 20 3.8 . - S -
v June U oto Sent '30 8 -

. e

~*Fuel in Dl trIct 1u (Ale s Creek might}be:befter represented

by a Gracs Danger Inden.

' Princeton's. Index (grqph Kamloops #l) correlﬁtec pOSltlvelj to
the new fire starts in the ‘surrounding district, excépt in the extreme class.

Penticton's indicates a more random relationship to fires (#2;3).

. Elimination

of all lightning fires smaller than 4 acres.and all spot fires from consider-
ation produces a slight relationship (41O #2,3), but still the valley station
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is a poor indicator of the.startlhg’probébillfy'of’a'forest"fire. Black:
Knight Forestry Statlon on the other -hand is up on the plateau in the _
forest, The index relates very well with the surrounding areas (#4) which
are of a similar elevation, but results in districts to the.south (#5) are
as poor as Penticton's. Fires: occurrlng on the grassy areas of southern
Kamloops District would not apply compllcatlné the testlng of the Danger
Index in this area. O . -

To the north near Karrloooc there are two statlons ‘the air-

- port meteorological station and the forest ranger station, approx1mately nine
miles apart. In the areid immediately surrounding Kamloops (#6) the forestry
-station appears better  in the extreme, but both are good. To the south and-
southeast (#7) the forestry station relﬁtes slightly better in the high and
extreme, but both are poor.” To. the east (#8) the: ‘airport is better in the’
extreme and the forestry station in thé moderate, either index being quite
religble. Similarlv.for the area- to- the west’ (#9) the Kamloops index is
very good. Slightly erratic random curves for North (#10) show that the index
is beyond its range of app11Cablllij.; For: the total area (#11) the forestry
station appears to give a -slightly better 1nd1catlon than the alrport partic-
.ulﬁrlv in the high &nd moderate danger classes. 'vm:

Lytton!s index relates qulie well w1th the new flre qtarts in
the surrounding area ard to the north (#12), but south. and west (#13) it-is
poor, randem-in the high.and extreme° Ashoroft‘s index, though having a
lower severlty was very similar to Lytton's so was not tested.  Alexis
Creek's (#14) almost rardom. distribution:of. total fires (some rellablllty 1n
the moderate range) and . sllghtly,p051t1ve correlwtlon on the range burning’
“excluded -group :only -serves -to-indicate the- 1naop11oab111ty Of ‘the index to

the area. (Turner suggests that a Cress Index would be better).’ ‘The - record
for Kleena Kleene was ‘oo 1nconplete due to weekend lapses to test it.

To the west the Williams. Lake statﬂon 5 index’ 3pp11es in the
forested surrounding (immediately south (#15) vand northeast (#16)) areas;
but west in RD.14 (#17):and southeast (#18). there ex1sts a rqndom relation-
shlp.' Begbie:Lookout's index seems' also to apply very well near the utatlon
north (#19), northeast (#20), and east (% 21) but south and. west (#22) the
relatlonshlp is poor. . -7 o ) .
: At Blue Rlver a Door p051t1ve reletlonshlp ex1sfs in the north
. Kamloops District ((#23), however) in.its.own ranger district, RD.18, the
limited evidence. of six fires’ shows a p0551b1e excellent relatlonshlp. The
‘_small number of flres agrees with the low severlty. . .
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Summary by Ranger Dlstrlcts of sultable stations for each area.

A‘_ very good = . L r;f."ﬁ
B - falrly c'ood T -

R.D.17 Kamloops B

: Southern{Kamloqps_'- » o

(airport and forestry) = Nortﬁerﬁ}Kaﬁloops
" Princeton- B I - - : T
R.D, 10 11 Princeton B? ©  R.D.14 nothing wrong fuel type
R.D.15 .Black Knight = A R.D. 13 21 Williams lake A
- Prin¢eton B : ... Begbie'L/O A
N e R B 23 W.G.P. Williams Lake B .
Central Kamloops .~ =~ = " - .. " . Begbie 1L/0O : B
o ' ' - R "~ :'Blue .River: A
R.D.24 ' Begbie L/O A R,D.ls ‘ ‘Begbié.L/o. A
. Williams Lake B LT Williams Lake B
R.D.12 Williams Lake A a -
- " Kamloops: '~ AF East Kamloqps
a . Lytton [ SRR PELL v
R.D.16 Lytton * A R D 5 6 Kémloops .o A
_— " Kamloops B RJDJL;19, 7 4 .. Kamloops - - s . B
R.D.22, 8 Kamloops - A R.D.9 . - Black Knight : A
" Lytton ' | A ‘ ‘
R.D.2,3 ,.Begble L/O A SRR

Except for R.D. lLL and the Southern Kamloops area, Kamloops
Forest district is falrly well covered w1th suitable stations 1f both meteoro-
logical and foréstry stations are used; 'i. .e., Kamloops, Lytton, Williams lLake
and Princeton together with Black Knlght Blue River and Begble Lookout.,
Better coverage might be achleved with forestry stations inm Ranger Dlstrlcts
19 and 23 ‘ o - .

Kamloqp§ Fire Histories

: SlX fire hlstorles accompanled by the local danger and drought
indexes have been selected to' #Alustrate the relstionship.between the danger
index and fire behavior. ~Their p051tlons in relatlon to the ctatlons are,
plotted on thé Kamloops map. RS

#524 1llustrates the principle that a flre cannot burn w1thout
fuel, a non-weather factor. On the day the fire eXploded both. at W1111ams
Iake and Begbie Lookout the 1ndexes reqched the maxlmum of 16

#562 is an example of a flre Whlch lay smoulderlng for e lohg
time until conditions became extreme and then broke ocut of control on the same
day as #524, August 5. S ‘

#766 was llghtnlng 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




:-'beyond 25 days w1thout significant raln. K
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the fire increased to 2500 A., out of control. On the 8th a drop frem 14 to
9 in the index at Begbie was accompanled by the fire being quiet. However,
on August 11 ‘Begbie's index had climbed back to 16 and the fire Jumped the
guards and spread to 5000 A, The indexes remained in the extreme, the fire

‘burned furicusly.. A drop of the index to '8 on August- 16 and the fire was
- .quite, but by August 20 Begbie's. 1ndex was back up to 14 ‘and the fire again )
.erowned, - jumped, Spotted and spread.: August 21 wes more. of the same, Begbie's _

index stayed high to,August 2y, By this time: the fire at 12,000 A. had
probably created its own weather: - hOWever on August 24 3 drop to index 8
accompanied a now quite fire and by September 2 with an index of 3 at Begbie
the fire was under control~‘ Similar comparisons can be made between the
Williams Lake index and 773 #911 and #1013 thé fires usually Jumplng on
the high days and more qulet on - 1ower index days. :

#1013 S growth 1s very notable ih that 1t created such an up
draught that it affected #911 whlch soon. joined: it. The ° explosive day had an
index of 13 at Begbie and 0 at Blue Rlver indicating that rain was near, but.
none actually fell on the fire, and-in any case once startcd the fire created

:” its own weather. Control was only reached w1th Begble s 1ndex woderate and
,W1111ams lake s and Blue Rlver s lew : -

: One - interesting note is that fire #954 was a. hangover fire from-
'a millsite burn. Under the extreme cumulative drylng condltlons on the- for-
tieth .day of 25 Drought Index at Williams Lake this fire broke out spontane-
ously. -This supports the contention that there is a reuldual effect well

.
. 1

. .

¢ ' + . : .

¢ : c . et



R ————IS—————————.SSS

o SUMMARY OF FIRE HISTORIES CCMPARED TC THI DANGER INDEX AT NEARRY STATTIONS |

B3
A ©EH
A a
(For location of fires see Kamloops Map) E B
. oD B O\
CER
‘ . o Y
" Code: ‘B« Burning well ) R ~ Rain ~ ' be
CR ~ Crowning ' 0 - Spot fire
CON - Control of blaze 7 BM - .Smoke :
-GC  ~ Guard completed . SP - Spotting -
H -~ Hotly burning S v - Very L
JG ~ Jumped guard v W - Wind
G ~ Cut of control o - W+ - Very strong umd
Q -~ Fire quiet T 50 - 60 mph
" B : 9
Date I B O K@~
#524 in WiG.P.  #562 inR.D.23 - #766 in R.D.23 #7973 inR.D.23 o 4 oA T AT
disc. 5/7 Known lightning Fuel: moss and - Fuel: .Deciduous, . & -5 I R
Fuel: spruce, fire -« July 17-SM  duff, rotten T cedars, mature ¥ 3 = g 83
balsan 18-21 no SM =~ windf 21l ~ spruce,.cedar _ & & S &8 8 & A,
El. 3,400 Feet Fuel: Cedar,hem- Kncwn Lléhtl’llnb -~ snags, fir “Wmso - o . Blue '
Knovn Lightning lock moss and de- fire , -~ alder, deep . Iake = Begbie . River .o
fire ‘ bris El. 2,600 feet. ' duff S B o .
. 1/8 was - . S ' S . T EL3y 500 feet . 1325 12.23- 6.3 -
2/8 B to 300 A © 3 A, 0T e Known - 11gntm_ng 212025 11072k 00 9 L
3/8 ’ GC ' . ho A, o - f‘ﬂr : L 12 25 A3 25 8:5
L/8 Q , 150-300 A - C . S . 1525 .13 25 7 6
. 5/8 W+ VH ‘W 154, 100 A.H 350 AL W CR; . v 0, '5 A T X6 25 .16 250 -2 7
. ' 1500 -~ 25C0 A. o T B
6/8 NOTE: Fire ran 2000 A., B CR, B " v sMmo . 13 25 12725 4 8
7/8 out of fuel NOTE: no further - 3000 A. - GC, JG 5 A - 11 25 -14 25 5 9
8/8 - final acresge - control acticn «C,qQ - . H.SP, B, 45¢ A. 13 25 9 25 7 10
9/8 2000 A, ‘Final acreage = B, - 3,500 A. Q. BL 13 2510 25 7. 11
10/8 ‘ 15,282 A, - H, CR, 4,000 A, B, - " S 2513 025 7012
- e.g. of a fire - o S LT L -
which lay smoulder- = S o . S
ing until conditions N o .
become extreme. . : I o




' ' ) S w o Bow & wx B
e s : . o J © 4 Q T
"SUMMARY OF FIRE HISTORIES (continued) E I I s
5% Bw bBw
BRI v 3 ) 3
5 2 § 2 § &
: A A A A aA
Wnms, . . Blue
Dat S s ) ( ) ¢ ) -lake 'Begbie River
ate L ' .ﬁz contlnued continued ‘ :
11/8  #954 in R.D.24 . _ _H, CR, JG ‘%Bwﬁu 56 1325 1625 713 °
Hangover froma. .= .. " 5000 A : ‘t ST
12/8 millsite burn .- "7 o0 D R , JH, 5,500 A.. B, LT 15 25"1# 25 8 14
13/8 No rain ‘since 27/5%  £#911°and 1013, in R.D. OC, 6, 000 A B, JG- 15 25- 125 8 15
14/8  Fuel:' spruce,pine, - 23 possible 6,000 A, . JG, Q, CON . 16 25 14 25 316
15/8  baisam, fir - = lightning fire .GC, 6,000 A - Q ate in day 13 25 1025 117
/8 EL. L.500 = - 'Fuel: fir; spruce  1/2hr. R, VQ, = R, Q. 1125 825 - 0 11
- 6, 200 feet - ‘open ‘slash|" snags 6,000.A, 7. RV }
17/8 . , ~windfall -~ Q- . . Q 825 525 0 0
18/8 .- . El. 3000-4000 feet. . Q - - SV 725 524 1 1
19/8 IR _ 1013 Jolned 911-24/8, JG, 6,500 A, < VQ . 125 1025 2 2 1
‘ - ‘JG CR,SP,8 5OOA":, vQ - - P13 25 125 "6 3 .0
start 0, W 75°A° s L i i
21/8 ; 0C, CON at: 5oo Ao, _w + 9 000 &, Q L 25 1525 9 L
S CR = s . _
2218  1/ha, 5 or 6 Os .. B . 9 ooo A Q 12.25 W25 6 5
75~ 100 A : cr T -
23/8 . H, CR, JG VH - “Q com . s --1o ooo A, Q - 825 1225 5.6
24/8 © 1000 A. W+ H, o1l - Q,CR 2ooo A . JG.CR, 12,000 A 725 13,25 07
1/2 hr. R #1013 -+ 02,10,20 . 1: :
1500, 8000, 10 000 A, g
25/8 Q. zooo_zooo A. GC_ B, 25000 A, - Q.12 000 A, - i 119 825 3 0
26/8-. B - - . = - Blew across lake : 1/2 hr. R JG 13 OOO A 220 925 2.1
27/8. H CON | ."13,500_ A ' 221 825 22
28/8  CON Q.. R, 13,500 A. hb22 825 1 3 |
29/8 R R Ry 13,500 A, 22 725 - b H o
30/8 R 13,500 A, 323 725 2 - °8H
31/8 R. Q. R Q- 223 52 1 0'gFR
1/9  VQ R R 34 3.7 - %,\\’)
2/ Q@ R . CON 525 3 8 Missing oy
3/9  patrol R R o 123 5 9. " >
4/9 " R ‘End of patrol Fire dying out 09 4 0
59 v R | ’ 2.9 4 1 0 o
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. '~ Prince Geofge'
Datg
Station - Pefiod of Récord ' ”7 " Séﬁeriti T
o — R > <% REE 75 1962
N ) ) - - . Jdune-Aug | June-Aug
Prince George (Xu) May 3 _ Sept. 30 .-2.2°0 . 2.9 ¢ . 1.0
»Queﬂnel (QZ)-. - Moy 3 - SeDt 30 1.2 - 5

) B N i .
f ' e e . -~
. . . o r

. . - Twovacb oo c

The Prince George 1ndex gives an excellept 1nd1catlon ef bhe flre
weather danger in the Prince George District, In the areas near the station
(Prince George #1) and areas west of the station (#2) there is a very good re-
lationship between new fire starts snd the danger index. The -choice of low and
extreme days is not as good in the west as in the immediate aiea. The graph for’

‘the west is similar to that of umlt‘ers for the same area (Prince Rupert #u)
South (#3) and east (#4) there is an accurate indication &f fire occurrence. "The
“index seems most rellab]ea E e '
Quesne] s ratxng (#5) is very good and could be used to .supplement
Prlnce George's, . Even in the °u;round1ng area (#6}*the 1nde appears quite good.

- . Pr;nce Rupért
Station .- . Period of Recordfw‘e' ‘? ,
fSandsolt (ZP)' 4 S M@y;ﬁl - Aug. 13 ' : =
Prince Rupert (PR) May 31 - Aug. 13 -
Terrace (XT) ) May 31 - Sept. 30
Smithers (YD) - May 31 - Sept. 30- )
Station Ranger - ; i~iueve11ty - .13f< oL Area in No. of fires per
B District . 1961 S 1961 - 19627 - Sq.Mi. 100 days per
' * - JunesSept. June-Aug. June=Aug.. . 10,000 sq. mi.
ZP 2 S :v{l 2" ‘;f; No fires during period of
' R .ot s 7. record.
PR 3 C .2 s .7 13,000 1
AT - b5 3:0- - - oo 10,800 8.3
XT 7.8 3.0 o ©© 3,300 22.4
YD, 7.8 .0 1.0 1.3 .. 3,300 22.4
YD 15,9,10,11 * .9 - 1.0 1.3 - .. -6,600 1.3

G G U W oy D W s o e e o i T i U ot e i P O e S S T A D G T S e G T o T e R e S S T G Y G Y = S i Ty e St e B Y W A e g e S et

There were 1nsufflclenu flres to c0ﬂpare the 1nd1ceq of Sandspit
(ZP) on the Queen Charlotte -Islands and Prihce Rupert (PR) to the local fire
occurrences., Their very low severlty ratlnos qgree w1th thls lack of fires,



- Echo'Bay (RD.1A)~“,f“f§,;" ~June 8 to July 30 . .2.

s I Tec-uéu
o S S S lO Apr. 63.

- 'Terrace's relatlonshlp (Prlnce Rupert #l) is’ very good, how- -
ever the exireme class is random 1ndlcat1ng perhaps. the inability of the |
1nde to choose the veéry extreme days, the increased awareness :of “the public
to" the danger or the fact that part’ of RD.4 extends. too far north where the
_.index is unsuitable. East (#2) all the fires occurred on indices ‘of 7 or

ibove yet the extreme class does not select the worst days. '

Smlthers in the surroundlng area ( 3) 13 very good and can be o
compared to the good granh ade by Terrace, Smithers ‘rating being ‘a, better -
1nd1c1tlon of the’ “high days. East. (#) the index is also’ very . good, . Less.

: ablllty to ‘¢hoose’ the extreme days is 1llustrated ‘but, the i index is applied-
up to 120 miles frof Smithers.. 'The lower:. severlty rating” ( 9) agrees with
the lower 1nc1dence of fires that. occurred in thls area as compared to around
' ‘Terrace. : : :

L .- . - Vancouver . N ' ‘ .
‘ ) T - Severltz o

. zi_t.l_@ "+ Perisd Of. Record S 1961

....,..«.' . O o [N

wVancouver Island N ”;éff_ﬁ
Vlctorla (Gonzales Clty) (VI) May 31 tofJuly 26 -7 1.8
Langford May 28 to Sept.29 - 3.2."
Victoria (Alrport) (YJ) - May 31 to Sept: 30‘,'22;357
. .Duncan, o T vl June” 146 Octl16. 3.9
Al bernies 'ﬁf-;m“u7§hlj;§‘IL;May~28'ﬂo;Aug 207k 3.6
.- " Tofino (Az) Lot 7 ouMay3lito Sept.30 1.2
. Estevan (EP)- L :May 310 July 26, [ 6
Tittle Mountain . .- -7 lay, 28 to Sept.3 . - 2.6:+
. Plateau .o . v . woe ¢ tJune”8 to'Sept 26 249 .
Comox . (QQ), j“ Sl T Mayt3l-oto Sept.30- - 2.9
Menzies. .- - ..~ 7 " May 30 to Sept.29 - .°2.7
“Woss (R.D.AS) -~ .o~ " . "July 10/ to Sept, 28; 1.4
Port-Hardy (ZT)f\fﬁ et May 3l to~Aug 13 L8
Shelley (RD. 16)*;4-3'1 R :July 10 to: ue“t 28 J”\.;64;

| Malnland e R, Tle61. 1062

Hope' (HE)_

» ’J&néfésia;se§£§304j5433;
Mission . *{2v“'f3 ; »fbéquoe’?;to;Sept,27' 2
Abbotsford - (XX)T?~~"'5 1, May 31 to Septl 30 il
Vancoliver . (VR) ST My 3 tonuly 26 1.
e
1

HOnW, Y

SR A
Sechelt - %[‘:f S © June 1 °torSept.22 . L

L Mt, Hallowell T ~ . - June 5 tofqept oh | exc e

June30-to July 9 3 '
2

I\)"t\) Q-v o

. .._—_._..._-........___.._._.__...;..-...——.._....—....._... B T e T

-Other MEteorologlcdl Dtatlons

Bull Harbour Sorlng Island Alert Bay Holber Cbathqm 901nt Port Albernl
Nanaimo, Alta Lake and Westv1ew Y The- dﬂta for Nﬁnalmo wes mlselng from John
,lArmstrong s da ta S0 'Was not tested B Tf" e T T e

-

June-Aug June;Aog ? f
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To. determine the T@llﬂblllty of tue Va ncouver District stations a

statistical test was used. (See Apendix).. “Two indicates 95% 51gn1£¢0ﬁnce and
three indicates 99% significance.. All.figures have heen worked out to more
decimal places, but have beon roundnu OFE to 416 lower - ngu e, e. Be b.9 DSKC' &5 2,

v

n

As a resu?t of hc relmtlvolv ;ﬁrge numoer of Ct? Aons it was L
possible to compare the indexes of the stations ?gul nst each other. :The.&lffe"e$ce

in their means, their qtlnoard devzvtlons nnd e percent- of days not Lgrpelxg
within two indox unlts were ca 1culated S o T e
e o EN | . N s A . b . . . -; , - .
- In the \ﬁncouver dis tllct each ares is discussed indivic u;l 1y, - -
comoarln» the dﬁpgpi c¢qsses qni new firé‘si&rté’a_l-xb d':'érUQt tat;on .
Vancouver Island” - IR ‘ ‘ D
Southern Vancouver. Island - B

. Bisnificance Test* .
. , Hig /LN ©AA+/IN
Alrpert 23 T2 $u B

Victoria a5
Langford 23 2 L s Rl

Station Comparisons -

ifference of Standard 9 not. Days in
_ Severity lass Mean Deviation ‘within 2° Comparison-
' - ST o o i 4 ‘ , ~ . o : ‘
Langford/Victoria Airport - 3.2/2.3 2.0
Langford/Victoria Ciry 3.2/180 0T 1.9
VlPtGPla (Cltv /VLCtufla . L . '
(A_rnor )o o h.8/z2.3 1.7
, langford's i ces with the' index at VLCx i
“but, ‘as it reached. high- ?P ":' A% 18 it might be a or*Jé::*

SR Th

the more extreme condi 2
s 1“1’0&:@3{'

“season in tﬁls area suy
index, noqeraced s¢1gn*ly oy
thé: eﬂnrgmﬂ Jocal. dondi LIOPQ
ditions along the west coast
_areas,. V‘CiC71q_SEL1 by o
in very few .instances, Dul
affect=d by the sea b?@eze,
1nsu:fibjen 1o n“ovo thi s.

“airport's
‘PF nenced . by

/uA /Lw 1n01c;te
comparison hb teen fire proba 3ilit34
on dqrb in the LOW and NIL danger:
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South-East Coast

L r. .;A.'v. el T s L R

S;gnlflcant Test LR v e
R
i -¢'<75{ Ranger O PR
1“. . , Dlstrlct”"' . Ext/LN.-  High/IN - :11+/IN

Vlctorla Alrport (YJ) 21 22 . Lalt t."i ““"?1 3 'i o 1l

Duncan - - 20,2122 SRR
| . Severltx B ZLQ_Mf»,‘f“.‘SD*Q'_Q% not - Days
Dﬁncan/Vlctorla o R j..‘5A'-r Sl ayiee h. " -
Arport' (YJ) - 3, 9/2 3 e S = S B -
V:lﬁfl, Duncan 's 1ndex chooses the extrehe days very well. The‘lndex

was developed very near there so the fuel type and compensation for the
diurnal pattern of wind was probably correct. Not influenced by fogs from
 the west coast’ thé index 1S're11ab1e only for:the east coast and interior:
where it is better than Vlctorla s latter index. The Airport's however -~ ise
falrly good, .and quite comparable. Cowparlson of. indexes indicates a poor
reletlonshlp, S0 although Vlctorla s is good for the general weather changes,
~'Duncan’ s,lndex 1s more effectlve for 1ts more ‘local: changes

< é; North and East Coast . - T
KA S;gnlflcance Test, '
SRR "129 »]’.f"“-Ranger L'*
N Dlstrlcts s xt[ 1gh{ 1+[
Victoria (YJ). ) 30, 19 24 '«' o T -~.3;:,4,,
Plateau . R 17 18,19, 20 ' l, B 21
. Comox (QQ) - . T 1718192Qwaso;§A5g§;5£;2
Little Mountaln oo 18,19,20, 21‘ 1 2
. Men21es ) ~5> N ‘17 18 19 P ¢ BN 0
Statlon Comparisons EORRER
} Severlty, - B C M §§::'.‘% not  Days

‘28 ou
o248 112

Little Mt./Comox 9
3
) 87
1
3
n

2

" Menzies/Comox " L2
Alberni/Comox, = 4,:’ 3.

: . o

2

Plateau/ComoxJ;r s : e
Comox/Vlctorla Alrport (YJ)

31 . 102

19 116
day change. = e = o S e
Comox/Victoria Airport (YJ) R 2.L 19 116

* refer to previous table for meaning of ‘abbreviations,
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" Victoria Airport's index applies-very well 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; 19, -but insufficient data
prevents accurate comparison.. The Alberni (Met) staticn might easily be used..
Nanaimo's data was missing so was not tested. The indexes at meteorological
stations appear to be better than.those at forestry stations, probably because
of the stations' lower elevations and nearness €0 the’ forests. Comox's index
compares quite closely with Victoria's, indicating the same.general weather -
conditions for most of the island, AR ‘

. West Coast

Significance Test

Ranger , - ‘ o ' . _ -

‘ ~ Dlstrlct -+ EXT/IN .. . High/IN 11+/1N
Victoria Alrport (YJ) Lo 25 26_fi;;1{.;<--k-»1 L ,'"3”
Tofino . - S 24 :25,- 26 o - e
Alberni - .o 2Be 26 - - = w3 R
Comox -~ - . L geen, 25,26 - s ] .

» 4 :Seﬁenifx - fA:ib;Csh; . 'iat_’Sb,".‘.%fhot: o Days‘
Estevan/Tofino v 6/1.2 - - '.; o 21 e 15 16 56
Tof1no/A1Lern1 » 1.2/3.6 ) T RW)TT 33 .. 8
Alverni/Comox . 3.6/2.9 o Of;p;,iff;"“Z,% , 26 87

Tofino's index is too moderated by the sea to be an effective
index for the .inland. area Where. most flres occur. Estevan's index parallels
Tofino's. Alberni's in the interior. corresponds very well to 1nc1dence of
coastal fires, as does Comox s and VlCtOT¢a s., :

I3
c"' .

North . Vancouver Island‘

T

As a. result of low weather hazard the Port Hardy area had too
few fires to make comparisons.  The severltles of the forestiry stations of Woss
Lake (1.4) and Shelley ¢.6) agree W1th Port Hardy's-(.8) ‘and support the
ev1dence of few flres : .

Z U s

Total of Vancoﬁﬁefiisland

Significance Test CLT - R

T - Ranger .. '/ e
B ) .. District. ... Ext/In  High/IN .:1i+/In.
Vlctorla (YJ) ~ S 19 - 26 o 3 ’ ‘ | 8 ) L 8:>R

Comox " i SR -~ 17-20,25,26- 2 .. 5
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S - .,‘ s . o l R A . :
. The meteorological stations seem to adequately cover the
island. Comox and especially Victoria Alrport appear to be. excellent. A
network of Port Hardy; ‘Alberni, Comox, iand Vlctorl supplemented by Lang-
ford and Duncqn Forectry qtatlons shoula be very good in practlce.

Mainland Vancouver Ll trﬂct

H

i

Area: 7Lower.Fraser Valley

SlgnlflCﬁnce Test

h Ranger : o :
District EXT/IN  High/IN 11+LN
'Abbotsford | T1e O U AP
Hope 1 T 2 '
CMissiont c U Ll o e 2e s 2
Station Comggriséns
Severity_;g_fﬁ;cfﬁ;{.‘_.SD.:.¥:<%]notx;;' Days
~ Abbotsford/Hope 1.5/3.3 0 -2 .23 .. k6. 1
. Mission/Atbotsford  2.2/1.5 o - 1.8 - 1B 83
Vancouver/Abbotsford 1.1/1:5 L0 - 2.1 13 SO
day change - . _ - .
MlSSlon/Abbotsford . 0 1,6

1z, 5 64

: Abbotsford parallels Mission, the fozestry ?tation, and is a .
good rellable indicator of fire occurrence. - Hope is in a more continental
Jocation and its index is not representative .of:the lower valley.

.. &7 South Ea'stern Vancouver District - |

. Significance Test

R - A  S ffRanger RS  ' B - o T
Y District’ EXT/IN . Eigh/IN -

fAbbot;fordff B Y- T P A S|

JHope . T o7 C2e L e o3 o

IIOpO . e, o ». .o KN 2,3’11’ iy - Lo 3 . . .o 1

Station Comparisons BT
N 7. Severity « . Du.CuM.  SD.. % mnot  Days
Abbotsford/Hope CoL5/3.3 0 - o-2 23 s 11k

The index at hope ‘the best station for this area, indicates
the extreme day° very well. : SR :
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Railway.Fires in R.E. 6 Significance Test
Ranger T T B -
District EXT/IN ° High/IN = ‘11+/LN

Sechelt 6Ry. 0 3 0

Abbotsford 6 Rly. o -~ .0 .0

Hope 6 Rly. 10 12 1

Station Comparisons

Severity D.C.M, SD. % not Days
Sechelt/Abbots ford 1. 6/1 5 0 ‘:”3 b 39 . 99
Sechelt/Hope 1.6/3.3 =2 3.0 51 97
Abbotsford/Hope 1.5/3.3 =2 2.3 L I U

: Hope's index indicates the danéerous conditions in the interior,
. while Sechelt's, though having little. correspondence with Hope s, also indicates
~ some correlation to the railway fires., '

| Mainland Coast.and Nofthern Interior

- Significance Test

Ranger District ° o EXT/LN j;. High/IN

Sechelt 5.6,7,8 2

Abbotsford L 56,7
- Hope . 2,3,4.56 - 3 1

S£ation Comﬁariséns
Sevefity - .D,C.M7 - ‘SD,, . % not . Days

Sechelt/Abbotsford 1.6/1,5 0 L3k -39 99

~ Sechelt/Hope 4 1.6/3.3 -2 3.0 5 97

Abbdtsford/Hope : 105/3.3 =2 23 b6 - 114
M. Hallowell/Abbothord 3.2/1.5 +1 3.7 h6 97

Hope's relates with these areas, but uechelt's severlty 1ndex is
much closer to the actual fire occurrence of the area. There were insufficient
flres and extreme and high days to draw conclu51ons on this wet coast area.

» Total fér Mainland T

Districts - Ext/IN High/LN

Abbotsford o 1.7 A I 5

Mission . - 1-7 - L 3
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. The" 1ndexes at Abbotsford and Pooe together give a good 1n-
dlcatlon of forest fire danger in southern ‘mainland Vancouver District.’
Mission, the forestry station, parallels Abbotsford, ‘80, that duplication
would be unnecessary. ~The Northern Vancouver Dlstrlct is perhaps.indicated
by Port Hardy's and *in the. Interlor an index covputed at Alta Lake (AE) '

night be of value° S i
. e
Nelson
-Bata ‘-_Federal Index Meteorologlcal’qtatlons . w':ur,d .- «Severity
S e Périod of Record: . . . . 1961 1962
01d Glory (CG) ~* June 21 to July 26 9 .
Carmi (X0) ' May 31 to Aug. 13 2.5
" Crescent Valley (QS) May 31.to.Sept. 30 .7 W7 - 6
7 Kimberley (Qz) - ¢ May ‘31 'to Sept. 30 1.3 i~ 1.6 3.6
Revelstoke (RV) - M&y 31 to Aug. 13 2,050 - 202 1.3 ..

;1Forestry statlons u51ng Model 8 Index SRR ;gd,«

. QfBeaverdellx, i MaJ 31 to Sept 28 . S

Cranbrook May 31 to Aug. 13, .. -~

Revelstoke _— May 31 to Aug° 13

. A comoarlson of the Federal Danger Table and the Mode1,8 Danger
'Index was made using- Revelstoke (RV) and Revelstoke Forestry statlon Carmi
(X0) and Beaverdell, and: Klmberley (QE) and. Cranbrook .The results 1nd1cated
a correspondence betmeen the 1ndexes.;.};. o et -
There was not enonéh data to compare each palr of =tqtlons f -

though thls vould glve a better correlqtlon

1

Dbdel 8 : '“Total Dlstrlbutlon of Three Palrs of Statlonsv,-ﬂ

'9‘51-6o‘ 1 7‘;ifi.i{‘5~' jifoft ?r;722517"6l.:j;ﬁQf;;;
M-so 1 4; R L A 1,
31-50 8w ezl 16120 o
2130 - 332 Wi .2 3 0

W20 . 2% 9. .2 ;1«]147i"'~1§" 050

0-10 ° g ".‘f¢‘ o V“OW“f?‘?63"'”??o-i .‘of
‘Federal' “ .; n. : f. ? ,f‘ : {55:} ’-j\-ypi‘
‘Index 0.2 3k 5.6 7-8 9-11. 12-1.15-16
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T The results 1ndlcate a: conver51on of

4.,_€;Federql Index e i> eyf. Model 8
0L _ff Tow (0-- 20)
2-7 - Moderate (21 ~ 35)
8-11 .. . : Average (36 to 50)
126 o High (50 _,75)

- It'uas noted thqt on the Revelstoke (RV) - Revelstoke comparlson
60% of the' tlme tHey were in the same class ﬁnd bom of the tlme they were dif-
ferent by one class. . v

01d Glory's (Nelson #l) graph of new fires =tart1ng in each danger
class is random. The station (7 700 feet) 1s above the forest 'so the results
are not: too surprlslng. H - ’

_ . Carmi's relatlonshlp (#2) although p051t1ve doec not ple out the
extreme days. Unfortunately for test purposes, only 3 fires occurred in R.D.20
so the whole area was considered and the. ablllty of a station to plck out extreme
and low days decreases with distance..

Crescent Valley in the mmedlate area (#3) usmg the less than 4
acre llghtnlng and all spot excluded group: (410) indicates a good relationship,
however; there were 80 spot lightning fires, 15, 1/4 to less than 4 acre 11ghtn1ng
fires, 19 spot non-lightning fires, and only 15 41O fires, In districts. further
-away (#4) the relationship-is agaln quite random except for the 410 class of
fires, Spot lightning fires in all areas have a negatlve relatlonshlp to the
index; more fires 'start on low days. S

Kimberley relates well in the surroundlng area (#5) and -is a good
index in districts. further away (#6).. :

_ Revelstoke in the close surroundirig districts (#7) indicates a
poor positive relationship and further afield (#8) 'a random relationship, but
there were not many fires to judge from. The three non<spot man caused fires all
occurred on high and extreme days, so possibly the relationship is good

Number of fires more than 1/4 acre
.-per 100 days:.per 10,000 sg.mi; *

L

Danger Class ..

Station Districts Man or Light-  Nil Low lod, High Ext. No.of fires

' ‘ ning caused o .
Carmi - 20,13,16,12 ~ Man .o - - 474 - b

, ) Light 60 17 - . 12 - h

Crescent  11,8,21,9,6 Man - 19 19 Ly - -0
Valley - Light 112 16 83 Lo - 25 -
Kimberley 19,4 14,1 S Man .  - - b 25 R 5

| Light  -. 9 16 50 - 1
Revelstoke 22,15,7,10 .~ lMan - - 30 22 - 3.

Light . uﬁ | 55 .60 45 22 27
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: L X Note that each flgure is rel;tlve w1th1n the statlon but
is not comourecle to other statlons uS the length of record is dlfferent for

ench stdtion

‘ The results are falrlj good for' the Federal Forestry Fire
Danger Tables in the N&lson Dlstrlct when applied to man.caused fires..

The relmtlonshlp is positive in Splte of the difference in fuel type between
the Nelson area and the area the tables were de51gned for. Good results

were ootalned purtlculwrly in the Klmberley area, Powever ‘about 75% of the
fires were llgbtnlng caused ﬂnd llghtnlng presenfs a dlfferent oroblem than
man caused flres. , : x

2.6, L;ghtnlng Occurrences

L -...'.

PR

nghtnlng accounted for 3L 1% of the fires in B.C. and 51 9,
of the fires in the Nelson District in the ; Jears from 1952- 1o 1961." L1ghtn1ng~
occurrence not relating to.the. danger 1ndex classes is shown in the summary
table for the Nelscn District. However the table of .the. prOportlon of fires
reaching a given size to all reported 11ghtn1ng flres glves a result sup-.
porting the effectiveriess of the index. : -

Llpbtnlng Occurrence Tables'

*

(Prjnce Ceorﬂe Ihdex used on R:D. 15 16 2 8 o 3 1L 9 11,5, ]7

13 6 15)

Ddﬁger\"Déyégf' ‘Fires Af'Fires'“% of Fires f%‘of Flres % of Flres % of Flres.
.Class: " in each in each 'per | Reachlng Reaching Reacylng Reaching

Class Class_ ..day""l/h acre' L4 acres 20 acres 100 acres.
Ext. 13 38 2.92 68% " qud 244, . 1g -,
High 21 56 2.67. . 366 1. ok . 9% . 5%
Mod. 27 36 1.33 366 . 17% 8% 6%
Low I 15 360 206 % o L0
Nil"*' ‘12 LRI '~~L~‘l;‘“r B ‘;33 ‘-‘.v-.‘,g . . - . - . . - ‘ .
Total : : : o . ' : e
Fires 149 o , ; . 62 28. » 17 10

N

‘.nghtnlng Flres - Nelson Dlstrlct o L :
“Klmberlj Index (R D lO L 5 6 lb 1”) aud‘CreSQeu£:Valiey

(R.D.8,11,21)
Class . :Total FifeS»,‘iq % Fires . %.Fires % Fires.
_in.each .Class,. . Reaching Reachlng . Reaching
: ‘ ' i 1/k acre - 4 acres. 20 acres
Ext. ; 1 : - _ - T =
High 10 | 33 10 5
Mod., .= - . 83 B S22k o -7 L
low ~—~ 98 - ~ 19 - 5 3
cNil : 93 - . 12 0 0
Total

Fires 315 o R . 63 fires - 15 fires 8 fires
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In the Prince Ceorge area in the Extreme Class Bbp of the fires
reached L acres in the High Class 14% in the Moderate 7p, and Low 1% ‘while
in the Nelson dlstrlct in the ngh Class 10% redched 4 acres, Mbderate 77 and
Low 5%, Similar results Were obtained by . Turner with the Model 8 index in the
Nelson District. The use of the Federal Index for lightning fires then would
be justified if uSed to 1nd1c ate the expected growth of 11ghtn1ng flres in each
danger class. S . L
. Of partlcular 1nterest is the tlmlng of 11gktn1ng occurrence in
relation to the index. There seems to be a fairly persistent occurrence of
lightning on the downward trend of the index, following a hot spell with maxi-
mum index,

TABI.E OF IJ\IDFX AND LIGHTNING FIRE OCCURRENCE

Klmberlev and Cranbrook

July - 12 13 1 15 16 17: 181119"29 21 22 23 . .
Danger Tndex = 7 7 8 10 ‘7 0 1 03 b 5 _;0 0
Model 8 34 B0 63 61 24 28 28 28 7 31 15 8
L Fires _' 0.0 516 25 :7-f QL'féklfé;f 5 6 1

Fires 1/4 A.L 0 0.3 2 5 0 0.0 0 1 1 0

Mg, 22. 23 24 25 26 273128»?é§ 30
fenéerjiedex; .'6 —7. id- fo 3 6 5.4 6 .i7 
Model 8 - by 61 .56 40 45 45 4O ‘12 39 -
L Fires 0 5 13 1 2 0 o '7 0 |
/6 L | 6o 2 3 1 0 0 0 o 0.
TerreCe ” “

| July 24 25 26 Aug. 1 2 3 L 19 20 21 22

Danger Index 11 12 12 - . 151311 10-716 16 10011 -
L Fires .~ p: }31' § 00 }d“‘7 o 3 1 N
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. On’ July I4-15 the Danger Index at Kimberley ‘and the Model 8
index at Crunbrook had maximum values for the period. Heavy llghtnlng
activity accompaniéd the high indexes ‘and the days following of much lower

“indexes. later on:July 21-22 there was.-moderate lightning activity accom-
panying the drop of the indexes., Again Aug.23-24 and Aug.29 maximums for
+the periods were reachied and lightning similarly accompanied the drops in
index. On the other hand, at Terrace moderate 11ghtn1ng occurred with the
index remaining high.on July 25-26 and on Aug. L, ~however, “on Aug,.19-22 the
heavy lightning act1v1ty c01nc1ded with 'd drop 1n 1naex.‘ These exanples
illustrate that often lightning coincides with cloudiness s, Showers, high -
relative humidities, ‘and increased wind, all of which, except for the wind,

. lower the index. The higher the index before the llghtn:nb the more the &
preparation the ranger- should make <when he -hears -a Jdightning -forecast and
the longer he should remain prepared after thé index drops. It also empha-
sizes the. dlf*lculty of r'elating.: llvhtnlng starts oh any basis. of danger
rating. :

Compwrlson of Kamloqps Alrport and Ren@er Station

The two stdtlons are about 9 mlles apart qulooos Alrport at

1133 feet and the Ranger Station at about 1600 feet. The danger indexes )
were roughly-comparable in predicting-fire starting probability as observed ..
. in the Kamloops District discussion. Only specific differences between the
stations will bé discussed here., .fire sever:tles winds, humidities, and
relnfell dlfferences. : ) T

, From the valley lececation of.the airport one would expect the ;-
'qddltlonal severlty of 5. 4 .as comnﬂred Soe 3 6 for the Ranger Stdtlon.
~ . The v1nd at the Alrport wa° greater than at the Renger Statlon-
by a factor of about. 1.7 (median of. 22‘w1nds) for winds of 14 mph. or more-at
either 'station.‘and about l.2(average) for ithe other lower winds, - certainly,
not' near -the factor. of 3 .which has been suggested by Williams for- the Prairie:
Provinces, On three days-:the wind was three. times as ctrong at the Airport
: as ‘it was at the Ranger Stations. ... . . . ..o~

R The ‘noon. and - overnlght relatlve hqmldmtles are generally
.'lower at the Aarport than ﬂt the Ranger Stetlon. ' :

e hdlﬂlall amounts were much lower at the Alrport

. Loatess e comolned eiiect on the qlrﬁort s 1ndex of a hlgker wind,

~ lower noon'and overnight rela tive humldltles, and less. rain was a mean of 2

units above the Ranger Station's, .a root mean square difference of 2.4 index.

units and’ 39 of the tlme the danger 1nd1ces were not within 2 unlts of each”

other.: R e S T o
C S L O Pt

Lo
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COl‘LPARIuON OF KM/IJOOPQ AIRPCRT AND KAIILOOPc RAI\CER °TATION

Danger Ihdex 'Mean of quloOps Alrpovt is 2-1ndexes abeve
the Ranger Stctlon S Standérd.deviation is.2.4

. ' T 1ndexes,~.

Wlnd (mph)_averagg 3 't;‘ ' Noon Relatlve Pumldltz
J g k. s o g J . Ai. . 5
Ranger Station 8,0 .5.1 4.8 6.3 -5:36.9‘4 359 . 38.2 - 52 5 .
Airport 9.9 7.k 5.8 89 - 30.1 34 6 - 35, 8. 44 5
| Rain (inches) | 0vernigh£"Re1ative Humidity -
J J A S J g A .8

Ranger Station .80 l1°h2‘ l,52 1;31 "66.§: 82,2 79°9l_ 93.0

Adrport .63 106 .96 1.03 ol 7Lz 70,9 6.5 -

e ey o 0 = e T e e B Gt o B T oy o g e et i T P e S o G T T o ey o e o s 2 O B

3. - DIsCﬂSSIONJOF’DANGER INDEX'PROBLENB

Some difficulties arise from the use of any index to indicate
fire weather danger in an area and other problems seem particilar to this
Federal Fire Danger Index. The upper or neayr. limit of the Drought Code .and
Drying Code is very often reached when one or the other is low resulting in a
danger index which sometimes would appear to be lower than it should be. -
Because tables were derived from empirical correlation this factor could have
been over corrected and compressed into the near and upper limits to fit the
available data., Tt seems that the index is not sufficiéntly sensitive in the
extreme danger class to indicate day to day variations near the upper end of
the scale. The Intermountain Model 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. When very quick drying
occurs because of extremely low. .night and daoy relativé humidities and strong
wind,extreme conditions can result in a few days, yet because of the lag of
the Drought Index,  the Danger Index appears.to be too low to. 1nd1cute the real
danger. The fﬁct t%Qt Iytton had 25 consecutive days of high and extreme of
which 19 were extreme, 17 in a row, 12 of which were 15 or 16 indicates the
possibility that at or near the end of this hot weather spell the conditions
were -worse than when the extreme class was first reached. Similarly, when'
the Drought Index has reached its limit of 25, after 25 more days without sig-
nificant rainfall the danger is undoubtedly worse, so that a given danger
rating with 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 K'lmloooc Dlstrlct= FL&S. I and IT, COWO red to the Drou t and Danger
Indexes of Prince George (X8) =and ?erble Lookout 111ustrutes this point. .
~The nurber.of tractors used’ was also related, but was found to give similar
results to the men .employed so was omitted: The cxtonaad drought index was.
. dbtained. by continuing to add one point for ‘each rainless.da ay beyond 25.
-In this extended period the effect of rainfall was increased by a factor of
twWo in comparison to the tabulated reductions., The curve derived, though’
only a’'rough prediction, seems to give a good- indication of condltlons. It
must be observed here that the. Drought Index is not affected at all by the
extremely low -or iiigh relative . humidities, by. m1nd or the amount of solar
radiation, it just increases one unit per gay. Tryln : averﬂge ‘out theése
effects 1n the corrélation nrobwbly reducec the re1190ﬂ111v of the danger
'rntlng.. On the other hand, the index may recover too qulckly ‘as seems to be
the case. at Hope. and W11ll”p8 Take, The graphs of noon relative humidity
and index show their:rough COlnC“dGnC: and the incorporated lag of the 1ndex
Figs, IIT and IV after the humidities have dropped, It is part of the same
problem, At Wllllﬂms Iake an index of 13 on Sept. 14 is not the same as.an
index of 13 on Aug, 15. At Williams Lske the Drought Index had been 25
since July 13 while on Sept. 1 the index was atartlng up. to 18, The record
of -fire starts seems to conflrmxtnl opinion. At Hope after the series of
fires on August 15 there were only small fires until August 29, but the
~index had reached 8 on lugust 23, The fact that Armstrong (1962) found a
lower drought ratio when comnutlné Williams Severity Index, (Williams, 1959)
2,10 as conbared to 2,52 and 2.32 for Saskatchewan and ‘New ?runQW1ck is more
evidence of the fact that the drying code reaches extreme st a lower Drought
Index more often than is usual for ‘other oar+s of Canada. ‘An improved
Droaoht Index w1thout a limit and a drying code with increased sensitivity
near the top of its ange, . plus. more years of reoenwcn to-determine -the
effects of dVOLgFT on lﬂr and recoveries. is needfd ‘
SRR AR Armeronv (1002) e ”téd be 1n*‘]uence of tke Drought Index
b@lng too extreme on the Danger indcx POCSWblV the ‘extension as suggested
would. compensate for the compression. of all: ‘the more- extrame constlons on
the nlrher 1ndebes.' :

Wind Anomalles - 1961

1

‘;~ . Rt Qamloops - "Kamloops -

' . Ranger Station: [  ‘Airport © & Adgusbea Ranger Station*
u/6 - lo - 26 _ , 30

. 9/6 7 20 .. . 2r

26/6 1L 26 L2

21/7 6 18 . .- 18
5/8 Lo . .20 o - 12
2[9 € . , w -18

-7 6 : S .18

-10/7 8" 16 o2k

* “cco"dln" to Mri W11113ms on tne ba51s of stuales mﬂde in the Prairie

"Provinces Al roort winds: may bQ reatC“ than ?orest Stqtlon winds by a
Tactor of 3 ; : :
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The w1nd 3nOMQl1fs betueen the +wo kamlooos st”tlons 9 mlles
apprt indicates the difficulty in suggesting that one index is -representative
of a large area., The graph of wind and danger index at Prince George at high
and extreme indéxes indicates the influence .of this specific station wind,
The possibility that this wind is not representative of the whole day exists.
The compensations for the diurnal variations of the field Station in the de-.
velopment cf the tables may not apply to the station used. In additionm,
differences in the prevailing pressure.pattern may change the diurnal wind

pattern. In Australia, Douglas (1957) reports that surface barometric chart
 features and frontal analysis are incorporated inte their studies, Certainly
a,one minute mean taken once a day is not comgletely reliszble, :

Rain (inches) g L '
" Date Ranger Station  Airport ‘Date ‘Ranger Station Airport
6-7/6 L0 35 23-24/7 .02 .01

9/6 .06 05 28-29/7 61 24

12/6 Lol .00 . 16/8 .8l .83

18-19/6 .10 .00~ 30/8-3/9 .98 48

27/6 .05 .08  5/9 .03 .C0

30/6 .18 15 ' 7/9 A2 .03

27 .10 .+ .00 19-26/9 .13 12 -

6-8/7 R .53 23[9 .07 .06

16-17/7 23 .28 2509 16 .18

21/7 .05 L00° 27-29/9 .50 . !

_ The rzin records of Kamloops.Alrport and Ranger station illus-
trate the difference between two close stations, Magnified over the aress .
which must be taken into consideration, the values of the index must be most
carefully weighed when rain has occurred in part of the district. On June 18-
19, July 2, July 21, July 28-29, Aug. 30 - Sept. & and Sept 27-29 anomalles

exist. ThLS shower difference is not pecullgr to 1901

Ralnfall within a 4 1/2 mi, radlus near Kamlooos (1nches) Tyan-

Experimental NlSS“Qn quille
Kamloops Airport Station Flats 50 41'N, 50 45'N,

Date 50 43'N. 120 25'W 50 43'N, 120 25'W- 120 21'w ' 120 31'w

: 1133 feet 1150 feet - 1264 feet 1180 feet
July 5—6 1951 .55 L5 A7 .13
Aug, 24- 25 1956 .00 .00 o15 .00
July -6 1052 .03 23 .25 .10
June 22—23 1951 . .31 3k .03 .20
July 16_18, 1953 .38 L7 .69 .19
Avug. 16-17, 1953 .08 .20 .00 .00
June 2, 1955 .50 019 « 29 .00

4 stations near Kamloops.
Station in position.
stations and, to aveid error due to rainfall collectﬂon time,

From the Monthly Weather Records the rainfall was selected for

short Derlodc of T”inflll act3v1t],

Mission Flats is most comparzble to the Ranger -
The -examples were chosen to show the difference between
were all of
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<A 1ot can be said for. the index in spite of its limitations
and difficulties. One impressive feature is the correlation of danger index
and men employed as ooserved in the Prince George District (Fig. 1) who in-
cidently did not have the Danger Index available to them, The lag of employ-
“ment’ laJ-off after condltlons improved.is, as would be expected, caused by
thc necescary clean up. ' ‘ - -

Pr°Cthal U se of The Inoey - ‘,'}f4a.
o T%e o1nger ratlng requlrﬂs caleful 1nteroretot10n bj the field
”déér.: In" its present form at' least “it appears to bé'best Sulted 2z a gulde
“to admlnlstr"tlﬁn ‘headguarters:’ leferences of fuel, slopes, ‘e¥posure, log-
ging, eleVﬂulon “and llmlted raln coverage .must be taker into account. The .
;1ushy fuels are affected by a small amount of rain,’but are dried by a small
~amount of sunshine, Feavy fuels require contlnuous rain ‘to lower danger.
Incb for inch an intermittent rain is more effective than a shortpr period .
continuous rainfall, Showers-are often local, leaving scme areas dry., T%e
greater the steepn-o= of a 'slope the more drylng thdt occurs ACCh1d1ng to
GaJle (1954/ area spread of a fire.is thirteen times as gred+ in 10{ ed off
areas as in forested areas, -Wind varies in the forest from e.g.- 6 mph. in
v1rg1n timber, 8 mph. in a partial cut to 27 mph. in a clear area. Wind
varies marfedly throughout the day and local lnowledge of different wind
patterns needs to be aﬁplled Relatlve hquQLuy varies 51m11arl 50p in -
v1rb1n tlmber LOv in a partial cut, and 37p in clear cut area The ranger
_.ust LOﬂSlder elevation, the 3mount of logging operations, puol;c cccupation
Tof"the land; paccesb1b111ty of are as and the value of tlmber stends, The

© indeX. sHouldem.Cﬂrefullj 1nterpreted

. UQeful anormatlon mldht be obtqlnad from a congldera -ion of

the Drought Index alone, .For example,\durlng the period Aug. 16-20 in the
Kamloops District there was a reduction in Danger Index but no significant
drop in the Drought Index, thus indicating a quick return to former levels of
the Danger Index on the first dry day. It might be possible to take advan- |
tage of such a period by increasing control measures at a time when they
-would be most effective,. The decrease in men employed seems to indicate that
. this was not done. (See hqwloops Dlstrlct yrqph of Index and men employed, ) -

S, B CONCLUJION
: , L . : '
The Federal Flre Danger Index seems falrl] rel:a yle as an
‘indicator of the fire weather danger throughout most of B. C. on the basis of
19€1 data. Certain modifications siich as revision of the Drouvbt Index and
~the. overcoming of the.unrepresentative wind problem, have been suggested as a
possible improvement. The location of a.station seems the basis of relia-
bility° The meteorological stations and forestry stations are good as long
,a@s they are not in dry river valleys,. on mountain tops or near the sea coast.
‘The best coverage is achieved. by a.network of. Forestry and Meteorological
stations, the more representutlve the ct—tlons the riore accurate the plcture.
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. » There seems to be a need. for the meteorological service to
establish a station somewbere in the area between Prlnce Rupert, Port Hardy
and Fleena Kleene.. : .

It would probably be useful to continue and expand the,userf
the 1ndey from meteorological stations as an 2id to the B. C. Forest Service.

In addition, ‘some suggestions, for the future might be made. The
fact that reccrds have been kept for many years ‘at some méteéorological stations
suggests the possibility of, detdlled investigations of diurnal wind patterns and
other varisbles affecting the danger index. - Records of the Forﬂst Service could
be used to make comparisons of weather records (not just in the form of a Danger -
Index) to weather caused fire occurrences of different past fire seasons.
Excellent stations like Victoria Airport, Hope, Prince George Williams Lake
Kamloops could be s udlea in det il wlth‘qerhaps,v 1uable results.v

. In view of the impo tance attecned to the new British Columbla
Fire Danger Tables, an exploratory study such as this was thought to: be necessary
at the earliest possible date. Many of the findings, as a result of small-
samples, can only be .tentative and these should subsequently be checked against
the data for aeverdl flre seasons. .- L L P :

-~ APPROVED,

P D NcTaggar£;deen
irector.,
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APPENDIX T

Test for Significance of the Difference
Between Fire Cccurrence Values.

The daily fire occurrence in any given area can take any of the
values 0, 1, 2, ——eee n. Averaging over a sufficlently leorge sample of davs
) ’ ’ & & o Oy

‘the mean value of fire occurrence (m) can he cbtzined.

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

P(r)=m e
The following table giﬁes‘the observed and theoretical fre-
quencies of daily fire occurrence (excluding "spot" lightning fires) over the

Vancouver Forest District for the 1961 fire senscon,

TABIE T

Fires/day ¢ 1 R 3 . 0b 5. 6 7 8 9 *
Observed frequencj 15 ST 23“ 200 15 9- 7 5. 7 7
Calculated " 3.6 12.7 224 26,2 23.1 16.3 7.7 3.9 1.8 4.3

= 122 days mean fire occurrence m = 3.52 fires/day. Conbining values for
which the calculated frequency is less than 5 and obtaining a vzlue of chi

- squared of 25.66 with 6 degrees of freedom, we get a probability of less than

.001 that such deviations can occur by chence -~ confirming that such a distri-
bution is not fitted by a Poisson series,

This faillure to fit a Poisson series toc the above data would
anpear to arise from the fact that the probabllltJ of occurrence is not
constant, but varies from day to day.

This variation in probability of occurrence may be reduced
apprecinsbly by considering cdays of nearly uniform fire danger (danger classes).
The fellowing table gives the comparison of cobserved and c“]culuued frequencies
of fire occurrence in Ranger District 23, for days in the FIGH danger class as
indicated at Vietoria Airport during the 1961 season.,

" mBIE IT
‘Fires/day 0 1 2 3 L 5 or more
hserved frequency 5 8 12. 1 6 11
Calculated " 3.1 9.0 10.1 9.6 6.8 14.3

= 53 days m = 2,85
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Chi squered = 1.48 with 4 degrees of freedom giving a probability of 0.8
that such deviations could arise 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 ofJ m as an estimate of the
standard dev1at10n of flre occurrence in any S gmﬁle meetlng the above
requirements, ' : : :

Now comparing two samples, of N1 and N2 days, having mean
daily fire occurrences of ml and m2 respectively, the standard error of
the difference bhetween the two values (of ml and m2) is given by

.2
{ e
’ Nl T2

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

If (ml - m2) exceeds 3€ the difference between the two
values of fire occurrence is significant at the 99% level; if it exreeds
2€& the difference is significant at the Q5p level. . :

. - This makes -it possible to test the 'significance of
obqerved dlffe1ences between the mean daily fire occurrence for various
danger classes; from the mean daily fire occurrence in each class and
tle number of days in eath sample.
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APPENDIX IT

KAMLOOPS FOREST DISTRICT
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Cumulative Percentage Of Fires
Related To Cumuiative Percentage Of Doays
in Fire Danger Classes
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PRINCE GEORGE FCREST BISTRICT



CIR-3827

TEC-L6L
10 Apr. 63.
|
|
'!
|
i
'!
12 r4 ;
i.
!
18 |
\ m -@
i.
'!
'!
i
\7 & |
" N |
!
RINCEGgRGE |
9 3 <
‘\,‘
14 o Y'"
5 © d
6
! QUESNEL (™ \
6
13 23




CIR-3827

Cumulative Percentage Of Fires

Related To Cumulative Percentage Of Days

in Fire Danger Classes

TEC-LEN
10 Apr. 63.
| PRINCE GEORGE
00 RD.14,4,3
i 28 FIRES
5 /
3 80 /
W )
z /
2 9,
® o /
g /
-
P e
z i3
o /
20 /
/.
] T T T —
20 40 60 80
CUMULATIVE % DAYS
3 :
PRINCE GEORGE
R.D. 6,13,15,17 '
1007 ‘36 FIRES
5 //
80— /
9 .
60— //
40— )
13, //
20+ /

T 1
20 40 60 80 100

00—

PRINCE GEORGE

RD. 5,9,11 PRINCE GEORGE F.D.
R.D. 10,1,i5 PRINCE RUPERT F.D.

59 FIRES

100

PRINCE GEORGE

RD. 2,8,16 i
53 FIRES 5 ;




% FIRES

CUMULATIVE

IOOT

80

60—

20+

7
5

CIR-3827

TEC-UAk
) - 10 Apr. 63.
A}
PRINCE GEORGE
£.D.
QUESNEL - QUESNEL
R.D. 6,13,15 | _ R.D. 2,i4,16,17
28 FIRES 100 49 FIRES

/ ’ 60— /

T T T 1 T T T —T 1
40 60 80
CUMULATIVE % DAYS

/ | 204/ /
1
20



«

APPENDIX IV

PRINCE RUPERT FOREST DISTRICT
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APPENDIX V

NELSON FOREST DISTRICT .
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APPENDIX VI

VANCOUVER FOREST DISTRICT
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