
WHAT IS TWE TIM BETWeW IGNITION AND 
6 

4 recent study of f i r e  reports gives some information helpful i n  
planning f o r  discovery and suppression of lightning' ' f i res .  Reports from 
national fo re s t s  .during the period 1940-44 show t h a t  46 percent of such 
f i r e s  a re  discovered i n  the  f irst  hour on Washington fores t s ,  but only 
about 22 percent a r e  discovered i n  the first hour on southern md eastern 
Oregon fo re s t s  , 

Several circumstances may delay the discovery of l ightning f i r e s .  
For example, when a bo l t  of l ightning s t r i kes ,  it may hit dry f u e l  'from 
which flame or  smoke m y  be v i s ib l e  lilmost a t  once. On the other hand, 
it may h i t  wet fuel which may smolder f o r  a week or mom before becoming 
dry enough f o r  the f i r e  t o  gather headway and produce vis ib le  flame or 
smoke, The s t r i k e  may be i n  an open fo re s t  cover where smoke near the 
ground cap be eas i ly  seen o r  i t  may be in  a t a l l ,  dense cover where the 
smokk i s  hidden. Knowledge of the proportion of l ightning f i r e s  -vis ible  
within 1 hour, 2 houps, 3 hours, e tc .  a f t e r  the strike i s  necessary when * .  

estimating e i the r  t he  period during which the f ire-suppression force may q: 

be overloaded or the 'period during which extrs. lookouts and a e r i a l  patrois  =? 

may be needed. , . .;; ; - * 
c *; 

One source of information concerning l ightning-fire discovery times 3 - j -  

is  the individual f i r e  report  of the national forests .  These reports show *2 
the ,time of ign i t ion  of each f i r e  as judged from records of the  time when 
the l5ghtning storm passed over the area. They also show the time when the '2 

f i r e  was : f i rg t  $iscovsYed. Reports f o r  5,300 lightning f i r e s  on the *6 % s 



national forLsts of Region & during th"6 period 1940-44 have recently been 
tabulated according t b  the locality and timber type in which..each gccurred 

.p-' and the  interval beheen ignition and discovery.. 
' ; , ' ' * %  . . *  

The av&ags!$&kdent of fires discovered at various time intervals 
after the storm. occurred=,+s s h h  ia figure 1 and table 1 for Region 6 as 3 v 

\ " 

a wholeg f;h~u~jr '*e$ than 2-hoar periods 'had been illustrated, the "5 chart would show that 1.2 percent of the fires were discovered in the -4 : 

first hour after the storm. The fires remaining to be diecavered after 
8 days, the limit of the 'chart, were- 315 percent of t h e  tut t i1 nrunber;' 

Figure 1 shows a decreasing .rate of discovery yt$J, 6 h p ~ s  af tqg. a , 

the storm; than a g~~du~t*3,-~incmase wtil ,36 hcura--, -them+ a+&& I . -  

32 hours, then an increase u n t a h b p u t  42, hours, then & decrease. Both' 
high points occur 8 to 10 hourg'dfter the lo6 points. The low ~oints are " 

21: hours apaFt, and the high points-are at nearly the same--intemnil.4 " 30 - 
satisfactory explanation of this pattern has so far been found. Since 
burning conditions and visibility vary with the time qf day, the pattern 
may be related to the proportion of storms beginning at different hours. 
In such a case, the elapsed discovery times would have to be analyzed 

. according to the hour at which the storm occurred in order to recognize 
the relationship. 

Table 1. --Proportion of lightning fires discovered within 
.vaP%ous'.periods of e b ~ s e d t h e  after ignition, 

B 6 , '  

. . - W I  . .  : 

Periods of elapsed time Percent of to ta l  fires 
. < 

. . 
To learn what conditions may have contributed to differenoes in 

discovery time, the kind of forest cover at the starting point of each 
fire was classified as either an opin.canopy 9r a closed canopy. The 
discovery times in each class yere studied to learn if fires starting ' 

in an open forest canopy are usually discovered more quickly than in 
a closed canopy. The open cover included non-restocked cutovers and 
old burns, small reproduction and saplings, and the ponderosa and 
lodgepole pine types. For the two states -as a whole, 60 percent o f  
the fires started in the open forest canopy.types, and discovery tines 
for %hem types were less than for the closed types. '@thin 6 hours 
after the storms, 55 percent of the fires in the open types, but only 
45 percent in the closed types had been discovered. This 7 percent 

, . . , "  . .  
3-f ~i~hington and Oregon, excepting the Colville ~ational Forest in 

' 
% -  northeastern Washington which is in another administrative region. 

The Olympic and Siuslaw National Forests of the Coast Ranges in 
.,&$ion 6 were omitted because they have very few lightning fires. 
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TIME AFTER THE STORM - HOURS UP 1D 2 DAYS, THEN OArS 

FIGURE I. - Average mte of lightning-fim discawry at specified periods oftcr skrm QCC-~, 

for 5,357 fires in Region 6 during 1940-1944. 
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difference remained nearly the same f o r  any given elapsed time from 6 t o  
48 hours a f t e r  the storm passed. As a r e su l t ,  19 percent of the closed 
canopy and only 11 percent of the open-&noFy f i r e s  remained t o  be d i s -  
covered a f t e r  48 hours. 

I = 1 varia t ion by Sub-region 
. . . , 

Since there is a great  difference in fue l  and f i r e  weather condi- 
t ions  between northern and southern and eastern and western par t s  of %kie ' 

two s t a t e s ,  the f i r e  .reports were grouped' according t o  national fores t s .  
t ha t  have similar conditions. The discove'ry times were then studied t o  

' determine i f  the r e su l t s  previously discussed f o r  the two s t a t e s  as a 
whole differed appreciably between the fo re s t  groups. par t  of the data. 
giving comparisons of the proportion of short  and-. long discovery t ines  
i n .d i f f e r en t  fo re s t  groups are shown i n  tables  i and 3. 

Table 2.--Proportion of l ightning f i r e s  discovered i n  each of the 
&st three hours a f t e r  igni t ion in di f fe ren t  nat ional  

" 

- - fores t  groups i n  Oregon ind.~ashington, ,  1940-44 . . 

Hour 
-: 

1st 
2nd 
3rd 

Oregon . Washington 

Table 3.--Proportion of l ightning f i r e s  discovered wit.hinvari.ous 
- peridds of ' elapsed time a f t e r  ' igni t ion i n  &iff  e ren t  ' 

nat ibna l l fores t  groups i n  Oregbn ,and Washindton, 1940-44 
,. . 

Blue 
'Mts. 
fo re s t s ,  
Percent, 

23 
10 
4 

M%. Baker 
Snoqualmie 
Columbia 
'percent 

4.6 
5 

3 

6 hours 
2 4 ~  
3 days' 
7 ,t 

Deschutes 
Fremont 
Percent 

23 
11 
6 

- 

Chelan 
Wenatchee 

Percent 

46 
7 
3 

Mt. .  Hood 
yil lamette 
Umpqua 
. .Percent 

28 
9 
4 

' - . 

Rogue River 
Si.skigou 

Percent 

. -  25 
8 
7 

. - . ' 

-4- 

59 
. 74 

86 
., 9% 

63 
83 

- 94 
98 

45 
74 . 

87 
94 . 95 - .  , , 9 T  . % 

4-4 
77 
87 

45 
82 
92 

42 
78 

, 91 



: a E ~ ~ e p t  i n  the  Chelan-~enatchee group, r a t e  of discovery i n  each 
group followed a pa t t e rn  s imi la r  t o  the regional  pa t t e rn  shown i n  f igure  
1. The M t .  Baker-Snoqualmie-Columbia group of western Washington dis-  
covered a muchlarger  proportion of its f i r e s  than did the Oregon fo r e s t s  
i n  the f i r s t  s i x  hours'. By the  ehd of 24 hours, however, the  re la t ionsh ip  
was reversed and the  Oregon f d r e s t s  had discovered a s  great  o r  a g rea te r  
proportion of t h e i r  f i r e s  compared t o  the  western Washington fo res t s .  
The Chelan-Wenatchee group of eas tern  Washington discovered a g rea te r  
proportion o f - i t s  t o t a l  f i r e s  than did  any other  group dur$ng each elapsed 
time period between one hour and seven days. 

A 0 

The e f f e c t  of open end closed f o r e s t  canopy types upon f i r e  d is-  
covery time was studied by f o r e s t  groups, t o  determine if the  e f f e c t  
noticed f o r  the  two s t a t e s  a s  a whole was consis tent  i n  a l l  groups. 
The Washington and western Oregon groups showed the  same tendency f o r  
e a r l i e r  discovery i n  the open-canopy*types a s  discussed on page 3 f o r  
all: groups combined. But.in the eastern-Oregon groups the  proportion , 
of discoveries during t h e  f i r s t  s i x  hours was approximately the same 
i n  both closed and open-canopy types. This i s  reasonable s ince  .most 
f o r e s t s  a r e  somewhat open i n  eas tern  (lregon, making l e s s  con t ras t  
between the open and most dense timber types than i n  washington o r  
western Oregon. On the other  hand, between 6 and 8 hours a f t e r  the  storm, 
the  proportion of discoveries increased i n  the open-canopy type i n  
eas tern  Oregon. A s  a r e s u l t ,  i n - t h e  eas tern  Oregon fo r e s t s ,  a s  i n  the  
others,  a g rea te r   percentage^ of the  f i r e s  occurring i n  open-canopy . 

timber types then i n  closed types was discovered before 8, 24, o r  48 
hours had elapsed. This l e f t  a greater  proportion of the f i r e s  i n  
closed-canopy types t o  be discovered a f t e r  48 hours o r  more, i n  a l l  
t h e  f o r e s t  groups. . . 

Results of the  l ightning-f i re  discovery-time tabula t ions  ind ica te  
t h a t  the peak load of discoveries and repor t s  i s  i n  the f i r s t  hour a f t e r  
the  l ightning s t r i ke s .  This should be kept i n  mind when planning f o r  
prompt discovery by emergency lookouts -and a i rp lane  pa t ro l s  and prompt 
a t t a ck  by suppression crews, although weather a d  v i s i b i l i t y  is u s ~ d l y '  
unsafe f o r  f l y ing  during .the f i r s t  hour, About 50 percent of the  f i r e s  
a r e  seen within 6 hours, 20 percent remain t o  be discovered a f t e r  24 
hours, and 10 percent  a f t e r  3 days. From t h i s  it appears t h a t  emergency 
lookouts, pa t ro l s ,  and suppression help may be needed f o r  a t  l e a s t  3 days. 
The Washington f o r e s t s  have a g rea te r  proportion of t h e i r  l ightning-f i re  
load i n  the  f i r s t  hour than do the  Oregon fo r e s t s .  If a l l  f i r e s  a r e  t o  
be suppressed a s  soon as possible a f t e r  discovery, regardless of l o c a l i t y ,  
emphasis on act ion a s  soon a s  the storm s t r i k e s  i s  then even more impor- 
t a n t  i n  Washington than i n  Oregon. 




