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BY 
ED\TOR'S 

Owen P, ~ ramer ,  Meteorologist F\LE copy 
ROW did the potent ia l  burnfng conditions of the  1952 f i r e  season 

compare with those of previous years? The answer i s  important to., those 
who protect forests  from f i r e .  Knowing the r e l a t i ve  sever i ty  of -the 
burning conditions will help them judge the effectiveness of t h e t r  f i r e  
protect ion programs, This paper reports ratings of' t h e  weather factors  
most closely re la ted t o  burning conditions, t h a t  is, t o  t he  s t a r t  and . 
spread of f i r e s o  The ratings show tha t  i n  comparison with previous 
years, the  1952 f i r e  season weather was  of near normal sever i ty  f o r  the  
season as  a whole, but was much above n o w 1  in the  f a l l  i n  western por- 
t ions  of Oregon and Nashington, 

Three weather indices, a l l  closely re la ted to  burning conditions, 
a re  used i n  the  comparisons 

1. Burning index i s  a numerical rating t h a t  indicates the ra te  a f  
f i r e  spread t h a t  could be expected i n  f i n e  fores t  fuels ,  It can vary 
from Y t o  100, A high index means t h a t  burning conditions are  severe 
and f i r e s  w i l l  spread rapidly, It i s  based on measurements of re la t ive  
humidity (or fue l  moisture) and w i n d  speed. Seasonal averages a re  
based on the burning index a t  4:30 porn. on the  50 percent of the  days 
with %he highest burning indices, The western KashSngton burning index 
is an average of records from Weather Bureau s t a t  ions a t  Toledo, 
Sea t t l e  ( ~ o e i n g  ~ i e l d ) ,  Bellingham, and Stampede Pass. The western 
Oregon index i s  an average of t h e  records from Portland, Eugene, Sexton 
Summit, and Nedford, 



2 ,  The average number of days since a wetting ra in  provides a 
measure of the  length of dry spel ls  o r  degree of drought, A wetting 
ra in  i s  defined as  .25 inch o r  more precipi ta t ion i n  one 24-hour period. 
A high index means a long, unbroken drought, and an extremely dry I 

fores t ,  (The records show t h a t  there  i s  l i t t l e  r e l a t i on  between t h i s  1 
index and the next, the  t o t a l  number o f  ra in less  days.) Seasonal aver- 
ages are  based on Weather Bureau records f rom Hoquiam, Toledo, and 
BelJingham in western Washington, and from Portland, Eugene, North Bend, 
and Medford i n  western Oregon, 

3@ The t o t a l  number of ra inless  days prondes a measure of the  
proport ion of the season when f b e e ;  might be expected t o  spread and * ' 
f i r e  protection e f fo r t  i s  needed, Since t h i s  index i s  an inverse 
measure of the  number of rainy days, it i s  a l so  roughly re la ted to  the 
t o t a l  amount of rain,  As the number of ra inless  days increases, the  
index becomes higher and t h e  season more severe, Averages a r e  based on 
records from the same s ta t ions  used in  computing the  average number of 
days since a wetting rain,  

Time available fo r  t h i s  study has limited the number of past years 
f o r  which indices could be computed, For western'0regon the  two 
indices of r a in  occurrence were prepared back t o  1922 omitting only 
1925 and 1927, both mild years. Burning index was computed f o r  each 
year back t o  1945 and f o r  portions of the  more severe seasons back t o  
1932, For western Xashington the  two ra in  occurrence indices were com- 
puted f o r  every year s t a r t i ng  with 1936; the burning index f o r  every 
year s ta r t ing  with 194.4. 

The f i r e  season as used in t h i s  study i s  from April 1 t o  October 
31. In  order t o  separate the summer drought period from the spring and 
f a l l  periods of intermittent dry weather and ra in ,  the  season was 
divided into three portions: spring ( ~ p r i l  1 to  June 3 0 ) ,  summer ( ~ u l y  1 
t o  September l ~ ) ,  and f a l l  ('September 16 to  October 31). Dangerous 
f i r e  weather occasionally occurs outside the April 1 t o  October 31 
season, but not with suf f ic ien t  regular i ty  t o  just  f fy  routine evalua- 
t i o n  of fire-weather severity. Each of the  three indices was computed 
separately f o r  each portion of the f i r e  season and f o r  the  e n t i r e  sea- 
son, 

Data f o r  each s t a t e  are  shown i n  three chartss 

P o  Indices f o r  t he  1952 and e a r l i e r  f i r e  seasons are shown i n  
figures 1 and 4, The three indices are  plotted side by side so t h a t  
the years when a l l  three  indices are high can be easi ly  distinguished 
from the years when a l l  indices are  low. The re la t ive  importance of 
different.kinds o f  indices cannot, however, be determined by comparing 
the heights of dif ferent  kinds of bars because they represent dif ferent  
uni ts  of measure, Similarly, the  index values i n  one section of t he  
chart, representing spring f o r  example, should not be visual ly  compared 
with those i n  another section because t h e  sections are  plotted 'on d i f -  
ferent  scales as shown on the r igh t ,  



Y 

2. Weather history of 1952 i n  terms of dai ly  burning index and 
occurrence of wetting or  nonwetting ra ins  i s  charted i n  figures 2 and 
5. The manner i n  which burning index varies f ~ o m  day t o  day and the 
occurrence of high ratings during the season a re  evident, The charts 
likewise show ef fec t  of r a i n f a l l  and time of year on burning index. 
They also show tha t  ra in  during the  f i r e  season i s  usually general 
ra ther  than local,  

3, The re la t ion  o f  1952 values t o  extreme values of record i s  
shown f o r  each index i n  figures 3 and 6, These charts also show how 
the  range of extreme spring values compares with t h a t  f o r  the  summer o r  
f a l l ,  Owing t o  t h e  difference i n  length o f  the  spring, summer, and 
f a l l  portions of the  season, both the t o t a l  number of ra inless  days and 
the  percent of days without r a i n  a r e  charted, Comparisons between 
spring, swnmer, and f a l l  should be made on the  percent chart, 

For western Oregon, t he  spring portion of the  1952 f i r s  season was 
near normal ( f igs ,  1 and 3) and f a r  l e s s  severe than 1951y--a record 
year, The summer was s l i gh t ly  below normal sever i ty  even though t o t a l  
number of ra inless  days equaled 1951, The f a l l ,  however, was the  most 
severe since 1936, The en t i re  season was about average, although it 
s e t  a 31-par record f o r  t o t a l  number of painless days, 

Low re la t ive  humidities (30 percent and below) were much less  f re -  
quent i n  the  spring, s l i gh t ly  l e s s  frequent i n  the summer, and much 
more frequeht i n  t h s  f a l l  than during corresponding periods for  1951, 

Western Oregon r a i n f a l l  was substant ia l ly  below normal in  every 
month but June. Total d e f i c i t  fo r  the  April-October period averaged 8 
inches. Nevertheless, the  prolonged summer drought was tempered by 
general wetting rains i n  l a t e  June and scattered ra ins  i n  ear ly  
September (fig. 2). Summer ra ins  were more frequent i n  southwest 
Oregon (lfedf ord) than i n  northwest Oregon (port land). The f i r s t  sub- 
s t a n t i a l  f a l l  ra ins  occurred the  l a s t  three days of October but  were 
only of l igh t  in'eensity i n  southwest Oregon, Outstanding f o r  severity 
was the monkh of October, which was not only the  d r i e s t  since 1936, but 
also the warmest October ever reported for  western Oregon,, 

Following the f i r e  season, Rovember was also exceedingly dry and 
added another 6 inches t o  the  r a i n f a l l  de f i c i t  f o r  western Oregon. No 
general wetting rains occurred between November 14 and November 30 when 
the rainy season f ina l ly  arrived, Dryfng east  winds were frequent par- 
t i c u l a r l y  a t  higher elevations and near the  Columbia Gorge, In  the  
past 30 yeqrs, 1936 was the  only other f a l l  when drought extended 
through November, I n  t h a t  year there  were no general wetting rains be- 
tween September 15 and December 3, 

Grramr, Owen P, and Kirkpatrick, Robert. Comparative ra t ings  of 
1952 fores t  f i r e  weather In western Oregon, ' Pacif ic  Northwest 
Forest and Range Experiment S ta t ion  Research Note No, 76, December 
1951. 



Weather Bureau records of dates when l ightning storms occurred i n  * 

Oregon show t h a t  the  Cascade Range had more days with l ightning i n  1952 
than in  1951. Occurrence was about the same as the  l0-year average in 
the  northern Cascades, and well above the average i n  the southern 
Cascades, West.of the  Cascades lightning occurrence was considerably 
below the average,, ( ~ a s t  of the  Cascades l ightning storm frequency was 
s l i gh t ly  greater than i n  1951 and was  near the  10-pear average.) 

The extremes of the  indices during the years of record (fig. 3 )  
show some interest fng differences between portions of the  f i r e  season. 
For example, f o r  each of the three indices, some sprfngs were more 
severe than some summers, Fa l l  indices varied more widely than spring 
or  summer indices, In the gears analyzed, t he  summers were less  vari-  
able than the springs o r  f a l l s  in  terms of burning index and percent of 
ra in less  days, The number of ra inless  days for  t he  en t i re  f i r e  season 
varied from 140 i n  1948 t o  176 i n  1952, Owing t o  t he  long time since a 
wetting ra in  a t  the beginning of the  f a l l  pf 1932. the average number 
of days since a wetting ra in  exceeded the t o t a l  number of days in  t h a t  
portion of the  f i r e  season, 

For western Kashington, t he  spring and summr p a r k f o ~  of 1952 
were near normal (figs. 4 and 6) and far below the records s e t  in  1951. 
In oontrast, the  fa11 f i r e  weather was extremely severe with periods 
between wetting ra ins  the  longest since 194.2, and number of ra inless  
days the greatest since igjb, The f a l l  burning index also s e t  a new 
mark, being t h e  highest in  nine years of record, Althoughethe t o t a l  
number of ra in less  days during the  season equaled the 17-year record, 
the  combina%ion of burning index and time since wetting ra in  indicates 
a season o f  only s l i gh t ly  greater than average severiky. 

In 1952 r e l a t i ve  humidities of 30 percent; and below were much less  
frequent i n  the  spring, about equally frequent i n  the  summer, and much 
more frequent i n  the  f a l l  than f o r  corresponding periods i n  1951, 

Raidall i n  western Washington was below n o m l  every month of the  
f i r e  season except June. The d e f i c i t  f o r  t h e  7-month period averaged 
8.8 inches. Although spring rains were only s l i gh t ly  more numerous 
than in  1951, they were be t t e r  dis t r ibuted (fig. 5). Wetting ra ins  
which e f fec t ive ly  broke up the summer dry spe l l  occurred in l a t e  June, 
l a t e  July, l a t e  August, and i n  ear ly  September. The longest period 
without a wetting ra in  was between September 10 and October 20.  o or 
the  state as a whole October had the fourth highest mean temperature of 
record and the t h i rd  lowest r a i n f a l l  f o r  t h a t  month since 1895.) 

November also w a s  a fire-weather nonth i n  1952; no rains occurred 
between the 15th and the 30th. November r a i n f a l l  d e f i c i t  averaged 
inches f o r  western Washington, East winds with low humidities were 
frequent , p a d  icular lg  i n  mountafious port ions and near the  Columbia 
Gorge. The l a t e  f a l l  drought was similar t o  t ha t  o f  1936. 
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Extremes of the indices in the period of record (fig,  6 )  show f i r e  
season characteristics of western Washington t o  be different from those 
of western Oregon. Of the three portions of  the  f i r e  season, the 
swnmers show the greatest  range of values f o r  burning Sndex and average 
time since a wetting rain, Spring and summer have similar average b m -  
ing indices, Sumaner would normally be considered more severe, since 
the average time between wetting rains i s  usually greater.   he percent 
of rainless days was most variable in  the f a l l .  Since 1936 the number 
of rainlesa days in the April t o  October fire season has varied from 
123 days in  1 9 4  t o  162 in  1938 and 1952. 

SUMMllRY 

During the 1952 f i r e  season, the number of rainless  days w a s  
extremely high in  both western Oregon and western Washington. Fortu- 
nately, the rains were spaced so tha t  the rainless periods were shorter 
than in  1951 and the drough-k less severe. Except in the fall, burning 
index w a s  likewise lower than i n  1951. Over the ent ire  season, f i r e  
weather was near normal i n  western Oregon and s l ight ly  above normal 
severity i n  western Washington. Fa l l  f i r e  weather in  both s ta tes  was 
one o f  the most severe on record. For the f i r s t  time aince 1936, burn- 
ing conditions remained serious up to  the  end of November, 
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Figure 2 -- Rainfall Occurrence and 430 p.m. Burning tndcx Values for 1952 Fire Season 
at Western Oregon Stations 
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Figure 3 - - 1952 Fire-weother factors compared with extreme values 
for the years of record in Western Oregon 
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Figure 4 -- Three fire-weather factors during past fire seasons in Western Washington 
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Figure 5 -- Rainfall Occurrence and 4 ~ 3 0 p . m .  Burning Index Values for 1952 Fire Season 
at  Western Washington Stutions 
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Figure 6 - - 1952 Fire-weather factors compared with extreme values 
for the years of record in Western Washington 




