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TABLE 2.-CakulatWn of value belour which the winter miiLimum will 
fall once in 10 years, on the average, at Portland, Oreg. 
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1 See Dawnport, C. 19.: Statfstlral methods, eci. 3,1914, pp. 20-21, for fnrmulre redurin 
these quantities to the  true mean. The notstiou in the table is different Irom that used 
hg Davenport. 

NOVEMBER, 1916 

TABLE 3.-Abstract of compuhtion of values of minimum winter tempere 
tiues ( t )  which should be exceeded, on the average, once in 10 years. 
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QBAPHXC METHOD OF REPRESENTING AND COMPABING 
DROUGHT INTENSITIES.' 

By THORNTON T. MUNQER. 
[V. S. Forest Senice, Portland, Oreg., Nav. 1, 1915.1 

It is a matter of intcrest among forcstors to fitid n WILY 
for osprtissing in some graphic quantitative fashion the 
aoiiipnrntive forest fire risk of vnrious years, aiid to 
detiwilliiic tho relative fire risk in various rogioits. There 
aro so ninny factors thnt combine to create a fire hazard 
iii our forests that it is difficult to espross theiii ia a 
stntistical or graphic forni. 

Tho most iiiflueiitial moteorological factors are the 
infre ueiicy of soakiii rains? the total amount of rain in 
the 3 ry season, the cf epth of tho wiittcr SIIOTV a d  the 
tiiiic of its disappearance, tho humidity of tho atmos- 
phere, the froquency of very hot days, the occurreiico 
of high winds, particularly of dry wiiids, and the soasonal 
tomperatires as they affect the time at which the herbu- 

All theso factom 
niid wind inoremorit arc 
it seems to bc impossible 

them jointly. Tho oiia 
siiiglo factor that has the most important influence on 

and dries zip. 

__ ._ ___- 
lThis method of showing draught severity was descrlbed by District Forecastm 

E. A. Beds at  the nieetlng 01 the Western Eorestr and Conservation Associirtlon on 
Dce. 7, 1914, using diagrams modeled after those or&hted  by the author. 
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the f5-e hazard in the Pacific Northwest is the infre- 

For a period of from 20 to 50 days in July 
t there is, as a rule, y t i c a l l y  no 

that fies become e idemic at this timo, both their num- 

to the duration of tho drought. To show the comparative 
severity of the summer droughts of several years, a 
table of their duration is not adequate, because their 

arching effect is not directly proportional to their 
knqh.  It increases in geometric relation to the length 
of t e dry period-thus a 30day drou ht is much more 
than twice as intense as a lbday !%ought. Let us 
assume that the intensity of droughts increase as the 
square of their duration, an arbitrary but probably fair 
assum tion in the case of forest desiccation. On this 
hypot E esis a 30-day drought woulcl be four times as 
intense as a 15-day drought. 

soaking rains-:. e., the intensity of the 

this drought that ries out the orests so preoipita- 
ber and particular f y their severity being closely related 
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FIG 1. GrSphiC representations of the drought intensities at Ashland Oreg.. during 

tie summers of 1911 and 1914. Ordinatas and almissm 110th repm'nt duration of 
dr periods having less than 0.E inch precipitation on auy one day (midnight to 
mpdnight). 

To resent drought inteiwity gra h.kdy, us 
hypot % esis, a series of diagrams was B rawn on 

2 The msteorologic8l "$"t" of droughts in comparison with their a icultural and 
other aspects, were clear p pointed oat d this BEVIEW. August, Iso$223R-394.- 
c. A., Jr. 

7 4 9 - 1 7 4  

paper, using the single variable the length of the period 
without a 24-hour rainfall of 0.05 inch. The intensity 
of the drou ht was represented by a right-angle triangle, 
whose heig%t and base were both proportional to the 
duration of the drought. ams for 
two contrasting years is shown in figure 1. %ether or 
not the scale of the abscissse and ordinates is equal, is 
immaterial. In these particular diagrams it was con- 
sidered that any rain of 0.05 inch (in 24 hours) broke the 
drought. The righthand edges of the triangles there- 
fore mark the dates on which rain fell to this amount or 
more. 

The vdue of these di -rams is in showing at a glance 
the relative intensity of % roughts in a series of years for 
any one place, and partly in showing the comparative 
drought intensity (or fire hazard) of various localities. 
This can be reduced to an absolute quantitative expres- 
sion by actually measuring the areas of all the triangles 
in each year's diagram. The actual fire risk in the 
vicinity of Ashlaud, Oreg:, judged by the experience of 
the Forest Service in fighting fire, was for the years 1911 
and 1914 about as shown by the above Sam le diagrams. 

Where it is not desired to show graphic aE y the inten- 
sity of the drought, it ma be computed directly by a 
formula first suggested by br. A. A. Grif3.r.1, vi- 

A set of these di 

Severity of drought -1en th of drought X + length of the 
&ought. 

Thus a drought of 30 days would have an intensity 
value of 30~+30-450;  while in the same eriod 5 
droughts, one of 10 days and four of 5 days ea%, would 
have an intensity value of- 

lox 310 +5 x35  +5 x35 +5 x35 +5 x+5 = 100. 

Using this formula (or actually measuring the areas of 
the trian les) the drought severity factor for Ashland, 

The average for the seven years, 1908-1914, is 2,142. 
Thus, the droughtiness of the year 1911 was 303 units, 
or 14 per cent, below the average, while the year 1914 
was 1,064 units, or 49 per cent, above the aver e 
Similarly a comparison of the average for various 10%; 
ties may be made. 
Using the assumption that the intensity of a drou ht 

this form of illustrating drought intensity might have a 
number of uses wherever the prolonged absence of pre- 
cipitation is of economic importance-m agriculture, 
forestry, or in any industry affected by preci itation. 
By this method the distribution of the radalfday b 
day could be most beautifully shown. The places wit 
an evenly distributed rainfall would have an even-topped 
sawtooth diagram, the more fre uent the rains the h e r  

have a conspicuous high peak or two in the year's 
diagram. 

Drou ht  severity is so much more important in agrb 
culturafpursuits and in the prevention of forest fires 
than drouuht duration that a means of ex ressing it is 

mended because it is so grapluc. It is thought that it 
also has practical value as a means of determining the 
normal year, the departures from the normal year, the 
relative conditions in various localities, and expressing 
these conditions in quantitative terms. 

Oreg., is P ound to be 1,539 for 1911 and 3,206 for 1914. 

increases as the square of its duration, it is possible t % at 

E 
the teeth, while places with a 'i ong dry season would 

needed. #or educational urposes this met \ od of show- 
ing comparative meteor0 ? oglcal conditions is recom- 


