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A Pre l iminary  Repor t ,  Giv ins  S m e  of he Resu l t s  Obtained 
L -_--- 

i n  a S t u d ~  of L i y & t n i .  Storm Occurrence & Behavior -* - 
on t h e  IJatiollal  2~rc:sts 2 Oregon and i i /a~hington  - I_ 

;/hen do l ic$tning storrns occur ,  why do the  r,  where do 

they occur rnos'; f r e q u e n t l y ,  where do they  start t he  i r e s ,  i s  it 

p o s s i b l e  t o  determine iihether o r  no t  an  approaching rruLiu i s  l i a b l e  t o  
s t a r t  f i r e s ,  do l i g h t n i n g  storms move a long  d e f i ~ l i t e  pa ths  over t he  n a t  
ictnal f o r e s t s ?  

W e r y  f c r e s t  p r o t e c t i o l i i s t  r e a l i z e s  that a n  ansvrer t o  t hese  
q1:estions i s  v 5 t a l l y  needed i n  those  a r e a s  s u b j e c t  t o  f requent  a t t a c k  by 
l i & t n l n g  stornls. To o b t a i n  an answer t o  t hese  ~ u e s t i o n s  t h e  lookouts  i n  
a l l  a e s t e r n  n a t i o n a l  f o r e s t s  have been observing ant d ing  the  occur 

rence snd behavior  of l i g h t n i n g  storms. Th i s  reporl  a r ed  e s p e c i a l 1  

for l ookou t s ,  surmarizes  a fen of t h e  2rel i rninary rc obta ined  by an 

a lyz ing  t h e  l i g h t n i n g  storm records  sut by n a t i o n a l  f o r e s t  lookouts 

? i n  Washington and Oregon durirlg t h a  sin n t h s  f o r  t h e  l a s t  seven years.  

A more coixplote r e p o r t  m i l l  he u b l i s h c  

Par every l.i,--j~tning storm t h e  lookouts  have made n o t s s  on the 
time of ccailIbrence, dill1ation of the s torm, p l ace  oT occrrrrence, and pa' . . 
storm novwient , to;.:etner wi th  observa t ions  on number ~f Plashes ,  amoun-. -- 
rairli'all and the  l i k e .  I n  as much a s  s e v e r a l  lookouts  u s u a l l y  r e p o r t  on 
t h e  same s torm,  it i s  poss ib l e  by p l o t t i n g  a l l  t h ~  information given f o r  

torm t o  show i t s  p a t h  r a t h e r  t i c ~ u r a t e l y  even thou@ it extends over 
1 n a t j o n a l  f o r e s t s .  
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A s  the  ana lys i s  progressed,  i t  was found t h a t  th ree  r a t h e r  def- 
i n i t e  subregions i n  'vJashington and Oregon would have t o  be considered. 
Xach subregion appeared t o  have c h a r a c t e r i s t i c s  of its own a s  concerns the  

e formation and behavior of l i g h t n i n g  storms. The Blue Mountains of e a s t e r n  
Oregon rep resen t  one of these  subregions. The a r e a  along t h e  Cascade range 
i n  ilashington appeared t o  be another  d i s t i n c t  subregion and a l l  of the nat- 
i o n a l  f o r e s t  a r e a  of trestern and c e n t r a l  Oregon mas included i n  a t h i r d  
subregion. 

w 

After  making a sepa ra te  map of storm occurrence and movement 
f o r  each day, it eras obvious t h a t  the re  a r e  th ree  main types of l i gh tn ing  
storm days. On one type of day which i s  c a l l e d  here  a "local1' storm day 
t h e r e  a r e  only one.or a few storms. Three ins tances  of l o c a l  storm days 
a r e  given i n  Figure 1. It can be seen t h a t  none of these  storms is  very  
l a r g e  o r  extends over a very l a r g e  t e r r i t o r y .  A t  the opposi te  extreme is 
the  l1generall1 storm day on which many ind iv idua l  storms occur over a l a r g e  
p a r t  of the subregion. Three examples of t h i s  type of s t o m  day a r e  shown 
i n  Figure 2. The c h a r a c t e r i s t i c s  of the  t h i r d  o r  l f i n t e m d i a t e T 1  type of 
s torm day a r e ,  a s  the name impl ies ,  in termedia te  between t h e  l?local?l and 
wgenerall '  types.  

Ord ina r i ly ,  "general1? storm days do n o t  occur simultaneously i n  
a l l  subregions;  i n  t h e  p a s t  7 years  "general" storm days have occurred sim- 
u l taneous ly  i n  a11 t h r e e  subregions only 4 times. I n  the average summer 
season the re  a r e  i n  each subregion 4 "general1? storm days, 6 11intermediate17 
and 1 5  "local1? storm days. 

The extremely widespread occurrence of l i g h t n i n g  storms on gen- 
e r a l  storm days suggested t h a t  t h e  major i ty  of l i p b t n i n g  f i r e s  might orig-  
i n a t e  on t h i s  type of storm day. It inas found t h a t  66% of a l l  l i g h t n i n g  
f i r e s  s t a r t  on genera l  storm days. This  means t h a t  f o r  any given sub- 
region ,  only 1 i n  6 storm days is  llgenerall ' ,  bu t  two t h i r d s  of the  season's 
l i g h t n i n g  f i r e s  s t a r t  on t h i s  one day. A s  many a s  10 f i r e s  have s t a r t e d  
on l'localll storm days but  t h i s  is very unusual;  o r d i n a r i l y  no f i r e s  o r  only 
one or two s t a r t  on a l o c a l  storm day. The peak load  of l i g h t n i n g  f i r e s  
comes ( f o r  both subregion and f o r  ind iv idua l  f o r e s t s )  on "general" storm 
days. For example, on the  gene ra l  storm days shown i n  Figure 2 the re  
were 215 f i r e s  ( o u t  of a seasonal  t o t a l  of 233) s t a r t i n g  i n  Washiwton, 
109 i n  ves t e rn  and c e n t r a l  Oregon, and 87 f i r e s  i n  the  Blue RIountains. 
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These s i c n i f i c a n t  r e s u l t s  shom conclusively t h a t  i n  l ightning 
storm predic t ion and i n  d i s t r i b u t i o n  of emergency protec t ive  personnel 
most a t t e n t i o n  should be given t o  the "{::eneralt* type of storm day. . 

Composite maps (see  i?i,r,ures 3 and 4) showing the paths of a l l  
storms i n  each year indica te  t h a t  the re  a r e  no consis tent ly  t r ave led  lanes 
along which storms move. These maps do ind ica te ,  hoviever, t h a t  c e r t a i n  
areas  a r e  much mope l i k e l y  t o  be v i s i t e d  by l igh tn ing  storms than a re  oth- . e r  areas .  Figure 5 shows the average annual number of lip$tning storrns on 
a reas  1& miles  square (100,000 a c r e s )  . Although t h e  exact number of 
l igh tn ing  storms shown i n  Figure 5 may not always hold t rue  f o r  any one 
year, the  proport ions m i l l  be approximately as indicated  and t h e  zones of 
most frequent  occurrence w i l l  remain a8 shown i n  t h i s  f igure ,  ' 

Bkps s i m i l a r  t o  Figure 5 have been made f o r  l igh tn ing  f i r e s .  
A s tudy of the  f i r e  naps i n  connection riith the  storm frequency map (Fig- 
ure 5) indicates  t h a t  the  zones o f  g r e a t e s t  l igh tn ing  storm a c t i v i t y  uo 
not  always coincide n i t h  the  zones of g r e a t e s t  l igh tn ing  f i r e  frequency. 
For the  p resen t ,  ho fever,  these two maps can be used t o  advantage i n  de- 
termining where emergency lookouts should be  concentrated. 

For s impl ic i ty ,  the terms Tfmovementt' and f l t ravelf l  a r e  used i n  
t h i s  r epor t  t o  ind ica te  the  appearance of movement due t o  the progressive 
building-up of' t he  storm f ron t .  Eiilost of the  lij&lning st;onns i n  Washington 
m d  Oregon have progrossivcly buil t-up ("movedtf) f o r  d is tances  of from 11 
t o  40 miles. Only a fen storms have exceeded 80 miles i n  length. (See 
Figure 6 )  

Speed of " t ravel"  is  sho~in i n  Figure 7. It w i l l  be r e a l i z e d  
from an inspect ion of t h i s  f igure  t h a t  most l igh tn ing  storms do not  tfmovew 
f a s t e r  than 20 miles per hour. 

Direc t ion of movement I s  shom i n  Figurc 8. I-Ierc it r : i l l  be 
seen t h a t  most of the l i g h t n i n g  storms t r a v e l  tovards the north and e a s t  
but  the  d i rec t ion  v a r i e s  somewhat according t o  subregion. . 

Although the  stuciy is not yet  cornplztad, enoupJ1 information is 
ava i l ab le  For f o r e s t  p r o t e c t i o n i s t s  t o  make p r a c t i c a l  use of the f indings  
i n  preparing f o r  the  prompt detec t ion and s ~ p p r e s a i o n  of lip$tning f i r e s .  
A s  a fol lor~-up of the  s'tudy the  kJ9sther Bureau i s  now cor re la t ing  the day 
by day maps of storm occrrrencc n i t h  concurrent weati~er condit ions s o  t h a t  
l i g h t n i n g  storrns may be predic ted  with a hipa degree of accuracy. 

'r'iilliam G. l rorr is  
Juni.or Fores ter  
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FIGURE 1 -- Zxamples of  l i g h t n i n g  s torm occurrence c h a r a c t e r i s t i c  

I .  of " loca l"  storm days. The pa ths  of movement a r e  shown f o r  t h ree  d i f -  . 
f e r e n t  days each of which was c l a s s e d  a s  a " loca l "  storm day f o r  Wash- 
i ng ton ,  t he  Blue Mountains o r  f o r  western and c e n t r a l  Oretyon. 



FIGURE 2 -- Examples of widespread l i g h t n i n g  storm occurrence 
c h a r a c t e r i s t i c  of "generalw s t o m  days. The pa ths  of movement a r e  
shown f o r  t h r e e  d i f f e r e n t  days each of which was c l a s s e d  a s  a llgeneral" 
storm day f o r  Washington, the  Blue Mountains o r  f o r  western and c e n t r a l  
Oregon. 



FIGUHE 3 - i: ca lpos i t e  nap indica t i i lg  the occurrellce of a l l  lightl-iing 
stoms r e p o r t e d  Tor t h e  s u m e r  season of 
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FIGURE 4 - I conposite nap i~ ld i ca t i ag  the occursexce o f  a l l  lightning 
storr.1.s reported f o r  the sw.r.ler season of 
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FIGUR3 5 -- The average annual frequency of 
l i g h t n i n g  s torm occurrence. Th i s  map was prepared 
from r e p o r t s  by Fores t  Se rv i ce  lookouts ,  1925 t o  

. . . . . - , 3 and 4 1931,  and i l l u s t r a t e s  t he  number of i nd iv idua l  
, .  l i g h t n i n g  storms per  100,000 a c r e s  (12.5 mi l e s  

1 and 2 square)  during t h e  average s m e r  sezson. 
I -- -- Occasional 
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FIGURE 7 - Speed of Movement - 
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FIGTJRE E3 - ---.- Direction - of lightnin& storm movement -- 
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