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16 'tHE iDAHO FOllESTI!JR. 

THE TREND OF FOREST FIRE RESEARCH IN 
NORTHERN IDAHO 

By H .'f. GISBORNE, 
Assodate Silvlcultm·ist, Northern Rocky Mou :ltain Fo•·est Exp. Station. 

Readers or the Idaho F orester do not need 
to be told why it is necessary to study rorest 
fires in Nonhcrn Idaho. 'l'hey have seen the 

fires sweep th•·ough virgin s:ands or merchant­
able timber and Unough beautiful you:1g 
stands of valuable reproduction. greatly re­
ducing the value of the merchamable tre;!s 
and often completely destroying tha young 
stands which soon would have been merchant­
able. The readers know that there are differ­
ent causes of these fires, that some fire seasons 
are much wo•·se than others. that some fire:; 
behave altogelhe•· differently Crom others. and 
that the cost of suppression. the actual cash 
value destroyed, and the ulthnate loss to the 
State of Idaho vary as Utese factors vary. 
ll may be of interest to explain l1ow the 
United States Forest Service, especially the 
Branch of Research, is studying these variable 
conditions, and how the information obtained 
may be used to r educe the present high ex­
pense and loss caused by forest fires. 

Coping with U1e annual crop of forest fires 
is somewhat like handling tho annual sales 
of a. certain seallonal article, rubber galoshes 
fo•· instance. 'l'he manufacturer of rubber 
overshoes who meets th e demands for his pro­
duct satisfacto•·lly needs to know four things 
as accurately as possible. He must know the 
season o( the year when the demand begins. 
•·eacbes a peak, and ends. He must know 
what sections of the country will make de­
mands and the peculiarities or that section. 
He must estimate the amount of that demand. 
And he must know the classes of peo1>le who 
t:·cate the demand. 

ln fo1·est tire pr•Hection the problem is 
very simila1·. We must know th e average be­
ginning, peak, and end of lhe fire season. We 
must know tltese racts for each section of 
the District. We must know about how many 
fires to expect In each section. And we must 
know the individual causes of these fires. The 
accumulation over a period or years of accu­
rate •·eco1·<1s of the time or occurance of fires, 
lheir location. number. and causes will soon 
provide statements of the average conditions 
which must be met. 

In :\orthern Idal10 both the Federal and 
S~ate Forest Services and the private timber 

r.•·:>tcc~ive associations have kept records long 
o:!ou::.;it so that each organization now !mows 
its a vernge conditions very accurately. The 
fact is becoming all too apparent, however, 
l!:at It is the departu•·e from the average which 
is of g1·aa:esl interest now. We have •·eached 
the st:tge in which we can sut>PIY adequate 
prot:!ction during the average year, but we 
are not yet prepared to guarantee adequate 
protection cluriug the abnormal season, or to 
cut clown our expenses and save the money 
that could be savHcl during years that are 
less dangerous than average. Most efficient 
protection means adequate protection at mini­
mum cost The pur pose of forest fire research 
i:; to discover the fundamental causes and ef­
fects which vary ln such a way as to cause 
variable demands on the forest protective or­
ganizallon. \·VIlen we know accurately all the 
controlling causes and their etrects we sholtld 
be able to expand the protective organization 
sufficiently to give adequate protection during 
the abnormal years, and to reduce expenses 
as much as possible and still provide adequate 
protection during the tire seasons that are 
less dange1·ous than U1e average. 

In this Investigation of cause and ettect we 
usually have tile effect clearly before us autl 
then have to tliscove1· tile cause or causes. 
Fires burn the f01·est mate•·ials; we know that, 
and we know what starts these fires. Dut wby 
do most of these fires occur between June 15 
and September 15 each year? Apparently the 
answer Is. because tho fuels are driest and 
most inflammable then. Is that the whole 
story, Ol' is it also true U1at there is more 
lightning then. U1at there are more campers, 
hunters. and smokers In the woods, and more 
logging opet·ations active In the summer than 
in th~ winter? How much of the variation in 
beginillng, peak and end or the fire season 
should be charged to drier fuels and how 
much to the p1·esence of the causative agencies? 
Obviously, if there were no agencies present to 
start forest (ires, there would be no fires, even 
if the fo•·est materials became drier than ever 

, 



,. 

THE U~l\"ERSlTV OF IDAHO FORES'l' CLUB AN1\'1JAL 17 

befot·c. But there are certain agencies always 
present, whereas Utere are seasons of the yea•· 
when they do not produce Co•·est fit•es. AP­
parently, then, the dryness or wetness or tbe 
fuels i!:l the most important control of the 
slatting of !ires at least. 

Working on this bypoUtesis. the fire studies 
conducted by tbe Northern Rocky i\1ouutain 
Forest Experiment Station are attempting to 
deter mine ltow much moisture Is in each of 
the impo1·tant forest fire Cuels ft·om lbe begin­
ning or the fire season. tbrougb the peak of the 
season, and to its close. Such lnrot·mation 
ifi uselel:ls for our put·poses, however, unless 
we a lso know how much moisture in each fuel 
prevents its ignition, how mu ch moistu•·e per­
mils ignition. and this in each case for each of 
the common causes of for est fires snch as 
lightning, broadcast s laslt fi1·es, burning brush 
piles, campfires, matches, smoking tobacco, 
etc., down to the tiny spa1·ks from locomotive 
stacks. ash l)ans and brake shoes. 

Obtaining such information calls ror experi­
ments, because we cannot wait ror the slow 
process of obtaining records by fi uding a blaz­
ing matcll thrown by a careless smoker In each 
of the fuels at various moisture contents. or 
catch ing a camper leaving his tire first in clltff, 
then on rotten wood, then in sound wood, etc., 
for eacJl moisture condition of each fu el. W e 
can duplicate those conditions experimentally, 
however, and that is the process being used to 
determine the amount of moisture in each fuel 
which prevents or per mits its ignition by eact• 
of the common causes of forest fires. Lightning 
is the sole exception to this s tatement, and 
because we cannot duplicate lightning. as well 
as because we have not yet been l)r·esent when 
lightning started a tire and left us intact to 
measure the moisture content In the fuel ig­
nited, we have no measurements at all con­
cerning when the fue ls can or cannot be ignit­
ed by lightning. 

So far most of our experimental tests of 
Ignition have been devoted to the top layer ot 
duff, the carpet of dead and decaying tree 
leaves, etc., covering the humus and miueral 
soil in the forest. Several reasons exist Cor 
choosing this particular material instead of 
twigs, s lash, windfalls or snags as the object 
of out· first work. The liviug fore<;t is the 
most valuable type which we have to protect, 
and in lhe g reen forest. either young or old. 
there is undoubtedly more surface area cover­
ed by the duff than by any other type or fuel. 

The duff is a ncat·Jy continuous fuel; it is not 
broken up into small patches as orten as 
twigs, dead branch wood, and windfalls. With­
out running thronglt the duff so that it can 
ignite separate patches of the other fuels. tiro 
can seldom spread rapidly or attain the mo­
mentum necessar·y fot· it to burst into a sheet 
of flame In the crowns or the trees. Hence. 
if the duff, especially the topmost layer, will 
not cal'l'y fire there Is not as great a proba­
bility Lhat a fire once started in some othe•· 
material will spread rapidly. The amount of 
moisture In the top layer of duff is. therefot·e, 
of great significance. FuTtbet·mo•·e, out· 
measurements, which now incl ude four cott­
secutive fire seasons. have shown that the 
amount of moisture in the top layer of <.lu ff 
i3 us ually abont the same as t.be amount In 

dead branch-wood ot· s lash, and is usually a 
little less than the amount in the outside half­
inch wood of windfalls. A knowledge or th<' 
moisture content or the top layer or dulY con­
sequently indicates the amount or moisture 
in the other importaut fuels and, if used in 
conjunction with a knowledge of the relation 
of dufl' moisture coutent to duff inflammability, 
tells us wheliler o•· not fire will run throug!l 
the duff. and how easily. 

Eventually we must study the effect of mois­
ture content on the inflammability of each or 
Ute other fuels. 'Ve already know. for in­
stance, tbat rotten wood will hold and cany 
fire even when It has as much as 63<7<- moisture 
content, or 63 pounds of water for every lOu 
pounds of dry rotten wood. whereas no case 
has yet been found in which the:> dull' was 
burning when it had more tban 25% moisture 
content. Such clifrerences indicate the neces­
s ity of studying cacll fue l separately. We 
have comm enced by concentr ating on the duff 
alone and have found some facts which seem 
to have real practical value. 

How will we use such infot·mation when 
we get it for all the fuels? Perhaps some­
what as follows: On the wall of his office the 
forest range•· will have a cha1·t with the dates 
shown along the base and the fuel moisture 
contents up the left s ide. Perhaps twice each 
day the ranger OJ' his assistant will read the 
instruments properly located to reveal the 
moisture contenl of each important fuel on 
nearby areas which a rc typical of his district. 
He wil l then plot tho~c J'~>adin:;s on his c·hal'l 
and obsen'e: 

''Well, tbe effects of that last rain are cer-
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tainly disappearing faster than I thought they 
would. Twigs have dried out till they nrc 
extremely Inflammable. the top duff ~~~ highly 
Inflammable. dead branch wood and slash arE' 
in the zone of me<lium inflammability, snags 
a 1·e in the low Inflammability zone, windfall!:! 
very low lnllanunability, and the lower layer 
of duff still has enough water so that it is non­
lnllammable. Only yesterday momlng all those 
mate•·lals except twigs were too wet to burn. 
:\Cte1· the rain 1 llUL aU my guards and smoke­
chasers to work building new trails and re­
pairing old ones but I guess I 'd !Jetter put 
them bat•k on patr·ol or keep them close to the 
Jlhone to-clay." 

Or, In the opposite condition, the ranger will 
find that the fuels are slill wet euough to 
pcl'llllt him to kCE'Il his nwn wo•·kln~ nn lm­
Jlrovemt'nlll insh•acl of fire J>rot<'<·llon. 1-;arly 
in the Henson the measurements should show 
him when the fuels are he<,Oming clangcrously 
dry. and. therefore. whether or not he will 
ne~d hiu emergency mt>n sooner or later than 
usual. In the fall the measnremenh1 should 
show wht'n ~he temporary fire prolN·tion men 
<'an be released or divertt>d to Ollll'r work. 
:\leasur'l'ments. instead or estimat<'~. will point 
ont the departtll'es from the avomgc condi­
tion and tell when to spend more money for 
adc:Jmtl<' Jll'Otcctlon. and "hen to llnve money 
nnd &till m:tin'aln satisfactory protection. 

At present when rangers or for·cst supcr­
visorJ want more men and more money to 
obtain bt uer rore!<t prot('Ct ion. thE' common 
questions from the guardian of thl' purse 
strings are: 

"llow a:·e your· fires behaving'?" and "how 
dry is It on your "'orest ?" 

If there are !ires burning so fiercely that 
they caunot be suppressed with th<' available 
men, that is demand enough for more Olen 
and money. But sufficient men and money 
&hot:ld have been on the job before those fires 
began to burn so fiercely. 

It the ranger or supervisor is anticipating 
: r::::lt danger before the fires appear, how will 
he a!l"wer the question "llow dry Is It on your 
Forc:;t ?" Will one supervisor say "too dry 
to suit me '' another "Really quite dry," and 
:motlwr "Extremely dry"? And if they use 
thc le tc•·ms how will Pu•·sc Su·fngs decitlo 
whe•·c It Is driest, and which Fot·ct~ls should 
rcc<'h'<' ussistance? 

It may help if Supervi11or :\o. 1 says ":\ly 
average fuel in the timber dropped below 

20% moisture yesterday. and the average fue l 
ir> the old burn type is down to 11 %-." Super­
visor :\o. 2 was not watching his !orest condi­
tions so closely, howe,·er, and he reports an 
average of 157f In the timber and 71c In tho 
old blu·ns. lit' probably gets men and money 
immediately and o waruiug not to wait so 
long next time. Supervisor :\umber 3, is 
unduly scar·ed when his Umber type reaches 
25'7< and his open areas 15r,~. :\Ioney Is with­
held from him and safely saved. 

t:sing measurements instead of estimates or 
dryness and using the same classes o! fuels 
in each case so that oue estimate is not based 
on duff dryness, another on dead weeds. and 
another on slush, such a reporting method 
;should bo mot·o (f('penclablo than that avail­
able at present. One goal or fire r·eaearch lu 

Phuto h\· II T ( :i,bnrnc. t•. S. For~l S .. ·rvicc 
The hip:liest deg•·ees of fire danger prevail 

when sparks and embers, blown ahead or a 
large fire, start spot fires as in this case. 

Northern Idaho Ia to supply such a method o! 
measuring existing !h·e danger. 

::\Ieasurements ot prevailing moisture con­
tent are not enough, however, Cor the most 
efficient forest p1·otection. We need forecasts 
for the future. as well as accurate statements 
of the present. As soon as we attempt to 
forecast rue! moisture content and Inflamma­
bility, however, a new relationship of causo 
and eiiect springs up to demand further re­
search. We may have round that moisture 
content con~roh! lnflamnH\bili~y, but if we 
are going to forecast either of those concll­
tions we must know of an existing conditlon 
i::; not an accurate foreca!lt of that same con-

(Contiuued on page 38) 




