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Prov by b e i teceas 1o o lehe I oope forestey edueit forg whieh con e
ooty eyt b e rtep be Be gl Jeet of  Foreat fire preventfon and eons
B v et e b et aen grenduated foarester have tome gnes il
croentres ot Bopier et e et Tepent o tomo gty teio sl the thee phaten of Toreet
Crovectto b mepe de et trotaet fon from ferest Firen hags been omitred,
Do dmpeptipe o e £ rw:’:',ry' prectiee, ang especially with the technicsl de-

velipeon G peeet ypepe o ke theory and o the prictlce of protecting the forest from

R Y S MR NPT R l!“,rlﬁ"“.nl! R

PRl pretec tLoe Feem Covoets Plees may be dapeely gt adminlatrattive matter, 1
neyertietors s Tn haced oo ceptaln thearfes ond nremlaen, The orderly execuiinn of action
boedd on soopd Lipoey i ventaet tan frot ancaetrelied forent fires cuccessful.

The somoeays ram!fleattann of the f1ald of ferasl fire protectlon cannot he ade-
ey coverad o pah T ealton of thia type,  Thin s merely an attenpt to brivie to-
cobior bobweon two coyare o prefiminary dirosh of the Pundamental principles of forant
frre prevent Yo and eoplrol ad, tnoa Hmited way, thelr application, With this phase
of fopect protectton I g partod of rantd evolutini, oome eof the materinl crntalnaed
Poredr w1l gbeet jy o beo abeolele,  To oprevent the publicatien from hegoem!in~ nhgolete tng

autekle, the daoge-leaf bl has presented i1 means of Keeping the eontents reas:
wrodo=date owithent e epeql oan expenditure. Tndividual chapters will be revised

by

eptedten o e ther v ceprent s Wl VL e tade Informat ton on onow deve lopments ang alian
enable fhao asthor Ve Impeaye bhe {reatmert glven 1o the Jeyerdl sublects. rChapinrs [
P, odd XT1 have been revised e toe tude addittonal tnformation.

Ackiowledmment. 15 pude for Lhe sugrestions for Improvement extended by thete whno
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INTRODULTION

R B N ETT RS N ANV SR ' § cepe ! Yen Uapnge o Vareod S e peprbpa e ban e
T . . o Lo S re et urerons g eammeapees e et
L X ' e IR I I 0 AT TR G A B IR
T ' st L [N BN ERVERE AUR (LY capy, Thiv eantbrat of Topant Plres 5o e,
1 ' ' et tene e Paengipy o Beengne cC R e mel of the pobdi e e

Pt e e el e e who e of Tepestry.
oo e skatse Vhat the prevent lon and conlrol of fires fooa bafe peagire-
Do e e e o Tape iy reard lets of whether the vroperty 18 managed [or commerclal timber oro-
sont et el s ben i e, o peerent Dona] purposes,  This statement indicates that nny
croan s des bWt e pnaenerd o forest Tand will, sooner or later, be confronted witi fhe rrob-
roct fire control. The Inte!llipence with which he approaches the problem will determine the do-
Criewenn of the {orester on whom direcl recponslbility rests with regard to forest [lre preventlon

crc bt e ey T bhe Yy of controllibae forest flres as belng good forestry practice.
o rere e paye Lepyn recoprtised Lhe dumre VL does and thelr administrative practlce Ineludef

v, . . e ™ apnen
byt SREREEEET B BN ATl

Prrow Myt tnteny) fopact e proyest benond control s been practiced in some of the cnroorn

e et pyee U0 b wesber st o more ot dene effecl fvely for 25 yearn. MLl the owestorn enifonal
oo b e b may e e i th e of Feet Tye Copent Plre control walh olmogl jmpoenagihle, trerioetton
T U B P b byety vew 1 the Sogth, o Albhonsh Lhe Douth ham po pecorded coellgrrariong
sve e on e b T bee Tl M eary fres hoee influenced the composition of the forent,

A Sereneen T limte . poputab bon deng iy, coad roclal rafbtern, the task of ceotecting tne
ST Plee yarten feopaei Copeat perlon, Theaaghout the 'mited Srates, however, In oeach forert ra-

there g aimtlarity of hroad objectives and certain princliples can be applied In achievirng tiese

o tree s regeredlenn of the Jocotlon of the forest reglon.

P gt demert te e rpeyertton of fopent flren io an-und@rsiandlng of vhe ~aunes,.  In “he
Toresr ovestons s wheve man 13 responsible for more than 98 percent of the foreat fires, obv!ouniy

Ce ol prevent o 1G o ore of publle prelanttions.  In the wenstern forest reglons, ilghinlng hecomes a
s Gmrar et egae, b the Job of neman relstions gt 1D exista,  If there werae no Tiren, “he poed fop

i boe e T e e oty b))l ahaenes of Tire feom o the fopect o cgpeet baocopjeyed,

R T T R E IO DTS

e Attt o e g enployed, and where there (s flre, humian carelessness, and
vherc sy by w1 boo oeenton b ferest flres,

The Herits of Forest Fire Prevention and Controt in the Practice of Forestry

'Toforest land f¢ Yo be maniged for forestry purposes, and this Implies matntalning the

e

St tiely dn opredustive conditlon whereby the fullest use may be derlved from the tree growih orn the ares,

costboen arainst Tlre omust be o glyvep to the area., TP one regards tree growth on land as a socondary con-

Cieorgttap, with ceme ftem ich ag 'he productinon of beef cialtle ag primary {(208) (176), then onn (o util-
oo land for ogome purpese other than the sustained productlon of timber. If, on the other band, "und Is

‘

cod for Torestyy paprposes, Yhen 1t neesanary Lo defermine wnat effect rires nave on [oresi iaad.

Tieact Clees, ™ as veed generally, ronvey the ldea of the Fuels of the forest In state of more or lang

L

olert, uneentrollsd comhuntion with the fire permltted to take whatever direction It choegses and burn
viiteed constderal for ~f effect o §F foranh fires aauce damage, that 13, If the net result of a foregy

Tire o the Towerlrer of the ulllity of Vand and the forest growth on it, then efrorta are Justifiahle for

e preyeniton and control of farest Firag.

]

s Nambara Te papentheaca pefer oo dahatat ton of 1Mtersture clted pp. 159-164. 1
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L toerial contalng a detalled descrintien of the mimner in which wncontrolleg furest
£ Lty of forest sltes. With few exceptltons, the record 18 In favor of protecting the
Porerouoiinly Jtre whare there 1s a desire to malntaln the forest In productive condition. Thers are
- . 4

-dlv, where trec specles of high commerefal value have persisted in splie of uncon-
coe 1o entiiled to ask, even though the nnswer 1s open Lo questlon, "would not the

re bnor more oroductlive condftlon had the fire been contralled?®

Historvy & Forest Fire Conscionsness

Cetowatasn, wnr oo development whleh accompan!ed recognftlon of Lhe plue of forealry on
TR0 T U natach. Wor s years the Unlted Stotes consldered the forest oa Jtabtlity Instedd of an

.
el

41 the hostile Indlans and was 1n possesston of soll needed for crons, This viea—

Carred untdl fongress passed the Timber Cultlure Act of 187F; forests then hecame assets

* “rrsono tnothe Oreat Plains reglon of the Imfted Stutes,
et wre i3t forest fires has been recognlzed In the !mited Stuates for a long time.
fonowere econgldered narmful s 11lustrated by sclion taken in 17494 by the State of New York,
S : SIriefale such s tustices of the peace, lowm supervisoers, highway commiso{oners, and

Deernowarn ohirged wlthn the extinguishing of forest fires and with rowel to Summon residents o
Slty of o tine for refusal.  {l-p. 764-770)
by Dlviston wid ecreated 1n the mited Stales Deparirvent of dpricultare, bal with o

corer ederd) forest lands, s actfviUics were onhteflv 1o rhe nature o0 rhe extonn'on

t 1 Lo
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g i U Fapent Depyd e hepdgme e e Ut Supent g e T spepay fme ety
et e e e e bt Lo Sf e Qi we the neatect b oy
S U I TR A R bt { vt wonp e o Capent cambn it ten e e BT e e
S gt pa e b e T e e e e bpamp Wee ™ e The i e i bee e oty
T = O T RN I H A S T H A AT A
Ty - EEE . L I A T S M A IY SRR RN O s shater Viorest Cery o nees T
o ey T e e secenn Ui Ehee oy pob campat thle with eand Torent ey e,
fopte o Tral bt el gty comamenetng Lo adnintstor the Tlmbey Pevepe s ony-

Ce et g e el b e aveat e pene Jes for forest conuervatlon.  Tlites 00t ey
Cod s el e foap stote Porpstoadmintat ratlve apencles that came Into exigtence In 1884 s he Tlow
ceer ot Do gt Phe iy e iy lomiey lveds With Ttnoacquisitlon of forest lands ™ 700, rovering
S F vapce 0 Ieperaet plyers, Tennoviviela too was confronted with the peeblem ol Tras
St et e o Pte o Iy qeat s Mbeeonsly alun acquired foregt land which reuired newtuto-
et I W oo oed Tew Yok pagced laas w#hlch Introduced the principle of centrnliTod cuper-

st eewbde Toenptowasder Topeen Guimd teedly, not much was accomplished under ‘these enriy 1ows )

st stele the pelnt tat tere s I ome places tangtole publie adnlsston of the reag
et ety fopped fre:, Howans not it 1 qlmo Twe”ty years lﬂrﬂr Thlr Oﬂme LT ﬂ“ ﬂ@mmﬂﬂﬁ@d tﬁ

Bephovhe el e of fort n forant flre pprevention and control was a specinlized one the
cled for cperInd tralntne and that cectrallaed control was necessary.

Private tapd osners were Toreed to form protestive aossoclatlons agalnst forest fires in 'he iaeffle
where Thres freguently recnlbed tnoconftagratlons.  Although the publlc admitied thar ormn

Pooarmect Ton sy st Topent e wag deslrablo, T was the owners of timber land who renlly
chtenm oo tnke ) seowers Tereed tooact oo Indlvidunls to protect thelr lands,

TR gt

Ce fhrat Uteberland owners* forest Flre rrotective aagaonclation was formed In [daho In 1994, The
e nprend aquickty In the regtor co that similar assoclatfons were formed in Wasnington and Orpgon he-
A e Inabt ity of the vrete Po adequately meel the nrotection needs. In severdl ~arca, noaeyar,
st mwners were wililnn to coerverate,  Those owners who wished protection were compelled, in tslrp
fnternitn, Lo extend protect len Lo areas whose owners contributed nothing to the prevention ami nen-
oo T sk, Bveribunlty i diffiea bty wae overcome hy the several northwestern states ennoiing dowm which

Trag Al owmerc wlthte the bhepedary of G oprilvate protectlye assoclation Lo contribute o the malo-

oo of o oppeyonl Ton and conie) foreos,

Ui Woere Taw of 1000 aud the claprk-MeMiry Law of 1901 both asslsted materlally [n axvend!
rte b T e b seed pe byt Locde Al P evorn ]l ctate forestry arEantral e

N S e T Bl these fows sirengbhencd the state’s work In atffordtog; o
cecilen te netvate forent Lev e, The Weeks Taw In particular helped to crystalllze sentlment v sev-
Sreeostates tbal theretefoeore had been unwilling to accept. the principle that the state had 2 respensibllity

Dyopreteetiny privite forest land aealnst depredations by flire.

{1th the exceptlon of four states now having 1n excess of 700,000 acres of forest land in ira
e forests, the protection of forests from fire damage 1S the largest job of the geveral ~tains
opteentg. Thote state ferestry organizabions which are not administrators of state forex!l land
vorlhiiy o ways of extending the!lr protectlon aervices to private bimber lands. In some cases, the atage

ines dlrect reaponaibllity for forest Fire suppresslon on private lands. Tn othar instancas. ® re-
porcibility 1lles entirely with the private owner.
Phases of Ferest Fire Protection

aetivily In protecting the ferest from fires fulls loglcally Into two groups, namely fa) pravenglon
and . H) control.

I'REVENTION work, as the word implies, Is direrted toward preventing fires from stariine. ‘o i3-
cueeod An Chapter #, more than 90 perrent of the flires In the 'Inited States are caused by human noilviy,
»1red are set by men elther through willfulness or carelessness. Those fires chargeable ro carnlengness
prodominate. With this In mind, one can realize that w!th no fires, there can be no damage. With no
flres ocecurring, moreover, the cost of suppresslion can also be eliminated,
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preventlon ran he accomplished by educatiy the pabllec s to the effects
Indirestly or indlrectly,
5 also accomplished by altering the churacter of the fuels In
fuels so that 1f thay fymite, the damayge done {8
hazard rednction, or the remeval of the

L thls direction

orarranr!nrthe
sstration of U

riels by annual ceontrolled

;and paralleling a raflroad where records have shown that flres have started sev-

the total elimination of uncontrolled fire from the forest 1s Impossible,
fes must be malntained to control the fires In event they oceur.
through prevention efforts, an organization 15 still
control them betore they do much damape.

Even though the mum-
alwavs necessary to detect

Livity brears down Into two phases, (a) pre-suppresston and (bY suppre
1 advance of the occurrence of 4 fire and contrlbuates materially In the reduction
hoape that wonld otherwise oeenr In 1ts absence,

L opolnts for speeding i

Commor, 111uatrations of pre-suppress

he detoiction of Ceansbructton of tele

Llen Lo suppaes:

s et e Gl o 1T 1 ) Iy TR

I thelr varlous funetlons, and the futhertng of datd i

the qutck transmlisslon of news o] dqetee

whereby the administrative

cropabllity of the occurrence of fires and thelr behuavior 1

eontrol eonsists of the acllve suppression of flresx
r and equl peent

when thev ot
on the basis of a4 plan an he tralning of
Coheotast barng Thet
coatviaaal erfort origlualiy exerted by the private oaner who wished to kecp damage by
to orpanized suppression
tiken were efforts direcled toward pre-sappresslion

ronilzed that the pre—suppression could contribute so materially to the suppression

state Jegislature:s gave pubiic approval and support
thig first gtep of suppresslion was

wiitl halanced program of protecting the forest from fire Includes activity in prevention,
Local conditions will determine the need In each Instance as to Just
To be able to know when an organisution becomet
P othe reguirements of a gond forest flre protection admi:istrator.

¢ suppression.
L b recelve the sreatest support.

v Yarsus the Control of Forest Fires

ceontrol efforis are abways vistble,  For example, s hurntnge in

sised mo=power can usually stop 1L Inoa Tew minates
v effect of the man-power expendliture
oagacciation of
- orotecting a forest from flre
Crire npreventlon there
This sltnation 18 probably accountable for so much pagt effort
With expendlture:s for control now reachling the polnt of dimin-
prevention 15 beginning to recelve more attentlon.

by deta would be extremely difflcult, currentiy the return In dollars expended 1s
‘rom the prevention than from control
v 1u difficult to determlne,
voncton and control;

In the prevention of fires,
and effect 15 much less readlly observed. [t 1o difficull for an
s Juatify experndlbures for preventine fires from
frequently no dlirect relatlonship between effort and regults

directed toward

toward prevention.
Increased dosage of funds,

1es briween preven-

the more nearly fthe » balanced Lo mect the locul requirement:s,

coarned with Forest Fire Preveation and Control
Cand priviate agenclen wnlch

g Dharen W

Slda i pelteved
el abumdanee.
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Y dirfehy manet e fred cesdne )l Tutty e of e !mr\ori‘r”mp Foy Phane B it bt oo

ot R ern e T itk veed Top vrolesiton of rimber opatent e o
' Coe e T b e e R e e aft Ul bed prgnyreen ind Teob oot e
" o el e Pl o) e cinden ted he e B1 G sdpaened e T o it
LIt i Cter Cotndlu b Yl D astrates] by the protart fve nomoe it b
presn e e e e by heenme mueh mare f fective when The pabite Toointed
O ot e b rratec by oo tat Tong.

e e e et ey A tzatlons For the vroteotlbn of forest lands agalast [ire. Thone or-

sy voaevir, cee merely antio of the cooperative arrangement that exlnts between the Indlvidunl,
so, il the Feaerad Government.  The muccessful operation of these private unlts Is dependernt upon

e ceraratton frem a lepal standpolnt, and usually upon State and Federal ceoperatinn from a flnan-

R |

toe

boo

coeire e royeral ot fanad private organtzations which, although thelr primary concern 1o in gl
ooyt ton cgpeets of ferestry, know that forestry practice 12 based upon forest fire preventlon ard
e Frimples of thege aepneisg are the American Foregtry Assoclation and the Amerlcan Tree Anzocla-~

B Ly
[

. ANthonh these orpanizatiops have polhing dlrectly at stake, they ald greatly 1n crystallizing pub-

oten Inothe pead Por oprotect o apalnst forest flres.

‘
Bevinne o vhe corly admleslon on bhe part of erivate agencles that protection from forext fires 1e
coctated with publlic responslblility, the hilted States Forest Service has gradually come to ocoupy
Ve pocitlon In the forestiry rieture. [t {5 the manaper of approximately 185,000,000 acres »f Tnregt
Cwdtlel the federal rovernment holds title, 1t 1s also the federal bureau throush whlch aubal-lles
el Mo proteetlon are granted to the varfous sltates for preventling and cantrolllng firen on Dinne
chyvate dands, At a manaper of timberland, the Forest Service has taken leadership In farent :
crod heraase from Lhe beplaning of Its stewardship, 1t has belleved that forest flre proaventlon and
e jeoneceasary for cuccesaful forest management. The experience of the Forest Service in profecting
e Tran flre has been avallable to the states.

VoA land manager, the Forest Service 1s forced to particlipate in all three phases of forest fhi=s
otectoe o As o dirpenser of a cubsidy, however, the bureau 1s concerned with the three phases only In-
et i bey 1 oean o maprely estabilsh mintmum requirements under which a state may qualify rfor rhe ro-
s Te foderal fandn,

Creer Federal agencten which play a role In the administration of federal forest iand nre il Jlariorad
Foeve Jsrgice, bthe Indian Seryice, and the Riologieal Survey. The first two of the above-mentiarnd sro
crel s ety e Pepaptmest o bre telerior, wiille the lagt-mentioned, llke fne Meroesi Dervics, iten

e Decneetrent of Appleudtuare. Hews o of Lhese adminlstrative apencles are as acllve cr o nighly erearnized
frvest fire control as is the Foreot Servlece, but they all recognlize the value of protection from fire
ardd bhave tuken gome precaullon to prevent and suppress flires.

Requirements for Obtaining Forest Fire Prevention and Control

Tt may be assumed that the practlce of forestry must be based on the prevention and control nf
farect firen, there are several minimum requirements that must be complled with. These are =2 follows:
I. it into actlon a4 program to demenstrate the effects of forest fires on public welfare and sollcit
support for forest flre protectlon from the public,
2o lknact state laws fI1xing the responsibllity on the state, as a publlc agency, for the protection
of forent lands apgainat flire. :
7. Enact Federal and 8tate repulations so that the responsible public agencles can perform thelr é
dutles adequately. :
4. Aprrepriate sufficlent public funds so that the publlc agencles charged wlth protection can per-
form the dutles {mposed upon them. '
“. Fmploy personnel tralned In forest land management, with especial emphasls on forest fire protec-
t1on.
6. Geparate polltles from the personnel]l so that 1t may function in the Interest of the publlc wel:
fare primarily., s

The points that have been 11sted above admlt that organized forest fire preventlion and centrol shouﬁﬁ
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A R ' PR ey . L TH e Ao Cedomonny, e ni n’ it [

[ R T ey P L e e i Teat s beentee et
o R S L L S A T TERE TR L o A O AR AN UAL AR R ’
(A R - S R AT A AT X AR N R T A A T !
' ' Co R ERRRETUNE RETSYAR IEEARNEAVANS ({7 BTN B B AL AR S R A e
[ L R A e 2F pelatlvely D100 0e dmporiapee dpoatdirm e rio
ot i g coeypdaleet g Inler civipher more fully, the Federal derarioonianl o -
pove e S e daw o Feders ]l foslin, A6 seen 1n Flpure 1, It Is Lhe private inndsoteaboace
oo el ber ppstect ben reog Popeat Plrei. When bthey are protected as well ag the natlonal forests,
e b o Bl e Papetpy dqenartpents are redeeming thelr responslbllity In protecting
[ PP Srteor e,
Risk and Hazard
De cemmae b e teees D popesl fre preyent lon and conrrol are "Risk” and "Hazard."  Becouse of

sy Gt b hiodle rhe e Aoem e goed Inomany forest fire control discusstons, It 1s desir-

coer tipbes e Vet o b Pee Yy e be S Tyen to edch,

k™ oy e del et (0940 rr the orobahl 11ty of a fire starting, hased on the magmliude o
o e et bye eronelen. Admlnredl, the came number of ratlroad fires may Start onoone dov owhan
Cac T la g o yery Jow molsure cgatent and wien few trains travel over a plven forest sirea as on

Sy owien he foela have g o hrier molatore canlent it when many more tralne rcontrlbmtie hrands that
sver boat o be Yy Pae ] oso Phey rriye ol Lhe polnl of combustien.  In the second Inatance, the rick Is
oot connfdered grpeater than on the frest,
“iard” hegs been defined (104) as the volume and character of the fuels that are combustiblc. It

Cotocorelatianhip e Lhe tnfbameabl 116y of the fusls. 1t has been proposed by Martell (006) that the
weres "hemaed™ be eliminated from our forest Clre preventlon and control terminology so that the presant
-

coclwion In 13 ucsage be avolded. Tt must be admitted that there are many instances where the vie of
creceoiprms may have heen erroneont,  Jome forect workers wish to have "risk" used as any cublesi of in-

Soiiorres e thbe ey heweyer, oo ctand of Fmber would be consldered as a risk,  The pame cronn proferss
voonogs Thasard® ased (o deseribe ey slbaatton or factors which menace the safety of the
procesee of campers In oo Terestooantgingam fqels wlith high melsture content would he rofarred vo nooa
Baver o In the agme mateer 0 ore wenld refer o the condltion of the forest wilen the fuels have o 1ow

'

Feobod e ombentohet e e e e st b b e S el v agencles,

Thus, the

SRl frepe Bomepe somes s ereemeont tathe e of thege lerms, 1t 1s advisable boohmye "rrow” yefeor

Cootma mnmitude of Uhe peovenre of The cmsatlee eeneles, "hazard® as the voelume and srture of the

TP lamma BTy e the reliiive eate wiih whlch a fuel wlll arrive at combuntibility when o gtyan
unl of heat 1s applied, and "ruels” as that combustible matertal In the forest that makes possinle the
sract of 4 Prre and the extension of 10s perimeler after starting. "Fire danger" is the combined nprodust

W, o heenrd, tnflammabi Ly, qond Puele ng defined above,

et a
Al

Tr compare the acreage bumed In any one regfon with that of another brings Into condideral
Ireme an ef"leteney of Ine conbrel orrnizattons and the expenditures which made posslible i

it

=

vieyed e taon Lo flre danger. Althoupeh the relative rating of the degree of diffieruily ancpuntered
trorestrelltne Tives o the cevaral resliors, a0 shown In Table 2, 1s gsomewhat open to question, Ih 1s
Prohebly the hest currest Index aval lable. We mast assume that for each reglon, the suppresslion forces
are ac efffcient 13 the valuos a) stave, the fuels, and the weather require.

Flpure 3, which ghows graphfcally the data in Table 2, Indlicates that the Gulf States Hepler han the
vlehest riok, or 448 flees per miliien aerns per year on protected land. The Rocky Mountialn Bezion has
the lewesy, =15 A7 flres pep mitlian teren per year., :

i the wisls of hamard, the Pacifle Rerion ranks highest wlth an average of 155 Acres oer rfirg for
th2 perlod 1926-1834 inclusive. The New England States rank lowest with only 25.5 acres par flre par

year. :
Lo
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Table 2

ONAL FIRE FREQUENCY AND EFFECT OF FIRE DANGER [1357)

1926-1934
Protected Aresa Only
FEDERAL, STATE, AND PRIVATE LANDS

Average Average Averags Average Averuse
fod fAcreage Number Annusl Num- Anununl Aruiua L
hedion brotected Annual burof Mires|  fereage Burn
Annually Fires Fer Ji{llion Burnsd Per Flre
Acrea

Urited

States 335,927,405 52,071 155.5 4,476,947 vHG

i | I

1-liew Eng. | 33,781,083 5,074 130,9 121, 505 25,5
2-Widdle

Atiurtic 17,458,345 5,682 52b.6 254,210 11.2
F-S50uUth-

costern | 29,651,108 6,433 219.1 604,240 95.9
a-Galt 31,829,930 14,27 444,46 1, 1bb,H0b [N
# 1 A | Loy |-
G-Contral | 10,314,083 2,566 248.8 253,094 90,7
6-Lake $5,417,861 7,115 128.4 T2, 138 101.7
7-Rocky Mt.| 63,904,800 3,076 47.4 319,704 0.4

-Faeific | 69,560,683 8,920 95,0 1,073,147 155.1

_

L il
¢
&=

lund, Me., N.H., Vt., Mass., R.I., Conn., N.Y. (2) Middle Atlantic, N.J., Pa., Del., Md.
V., NuCo, 8.C., Ga., Fla. (4) Gulf, &la., MIss., la., Tex., Ark., Okla. (5) Central,
Twi., ¥y., Tenn., Mo. (6) lake States, Mich., Wisc., Minn. (7) Rocky Mountain, Mont., Yda.,
., Uolo., ariz., N.Mex., Nev., Utah. (8) Pacifie Coast, Wash., Ore., Cal,
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PART |

EFFECTS OF FOREST FIRES AND THE CONDITIONS WHICH
MAKE THEM POSSIBLE




"I AND WATER

+—me rations woald report dirers - -i: head of research
“Vzmimrton whe. moturn, had immeo- sozess to the chief
Tzu vvo lines 1t authority wer: - —ied: one flowed
= chief ﬁrnﬁﬂmr the regiona. == -+ the ranger dis-
2 27 the other mzn by wav of 12 <~ - <f research from
= npr forester T the experimers - - Research was
:2C. - Jocated suficiently distazn - amvice averred, to
=nan  critical ztitude and @ c=m i~ Zigok. Partly out
-z & to allow full rein to inz: .. =itiative and in-
- zsearch cuef was “high = - s3ized” from the
zzdornr of Withington office ~— .:n20 “Resources
zzzzment begin: and belongs on - --ad”2'—this idea
2 Cowr been a Sevice touchstonz o-ns would give it
~22¢ ity and smength.
Clezt research’s ability to fum - critical force—
- szrriard to cemocratic princis - ministration and
zz oZective offszt to anv trend - ¢ - <-qoritarianism or
zruzzmen of science to polities =— - on policies fos-
oz wie free exchange of sclentif: - — -:n, Ever since its
zeotul. the deparmment had endi-: dne qua non of
zemzl. development. To be sure <= zgislation estab-
:zing e deparrzent had define: © =dion “to acquire
=2 difise among the people of - States useful in-
= noon subjects connected v - -ure in the most
:zev. :nd comprzhensive sense 0 . --4728 Reiterating
s 2im Secretary of Agniculture .7 S -izsequently wrote
~2t Tz departm<nt was oblizes - - _: research results
ziine by a cemorehensive schez -2 ication, | . . The
wTaTment must 3 dts informami otz be exact, objec-
vzortmeal and Sooxched. oven oL -0 make it slow
-3 vovdergus 33 owell It must ©0 - L 5 ueh haste. It
sz derd to teinerron Its tevot 0 s sathorine entails

CRUSADERS AND SCIENTISTS 9

heavy responsibility.”** AMindful of the furor provoked in 1913
by the Bureau of Public Roads hiring of a “publicity agent,”
Milton Eisenhower, as director of information, later contended
that his office had refrained from propagandizing the “Depart-
ment’s functions or activities. Qur job is far different. Qur
function, as set out in the organic act of the Department, is to
take the results of scientific research, put them into an under-
standable form and distribute them.”#

Only recently, in 1953, the department reafirmed its inten-
tion to pursue an “open-door” information policy encouraging
correspondents to examine its operations “freelv and without
restriction.” As a constituent member of the Department,
the Service is pledged to uphold this policy. It has likened its
role to that of a corporation manager responsible through a
board of directors (Congress) to the stockholders (citizens),
with all this implies for communication to the public.*?

Admittedly, information programs serve a dual purpose: to
win consent for administrative decisions and to keep the
clectorate abreast of developments, however unpleasant, which
might affect it. Foresters considered the stations to have po-
tential value as demonstration centers embracing both objec-
tives. C. A. Pearson (onetime Director, Fort Valley Station)
has stressed the first: “An experiment station, if at all accessible,
is visited by great numbers of people annually. Many are at-
tracted bv mere curiosity, but others show a genuine interest in
the work. Not a few of these visitors ate persons of scientific
prominence. The experiment station is thus called upon to
uphold the scientific prestice of the Forest Service.’’28 But
L. T. Kueipp (Assistant Chief) understood them to have a
critical function as well: a “secondary but hardly less impor-
tant purpose” of the stations was to “provide for the demonstra-
tion of results, favorable or othenwise, 2

It is notewerthy, in this regurd, that the Service had assured
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Chapter 11
THE EFFECTS OF FIRE

Corel b r e et T e e e o] ey LR s bonb Tan af B publie Chodl senntenad tes o
o Corre o T Cotevanend venrorty o tyel firen s Lhe Yramleh] of 109000 wbteh biprednd
R A Ul by tek oot he Yaouinn of Y846 whieh burned 480,000 qeras fr Oroean, g
[ ' ! Pt e L ) onn epen s bl more recanbty the Tdihe fire oo 1010wt o
T T s D e b it rent on hacause af thetr direct influenca on the delly o0t [y
o T rattor b beense of the destruetion of natural resources, disturbanes ta owild 1o, =ndg
T nrenef oy, s bhe dmertean feontier conbracted and the Conservation kra wan utherad n, ab-

Atpestoed 4o the meed for proyventingeg and controlling forest fires. The desive to prayeant and
Pavegr frpos pasp et o Che affestg of uncontrolled forest flres. Some of the effncts of forest
aoof huma 11fe and destructton ol lmproved property. There are numerous other effacts,

wothiey o

Frr,oar nqual brportance bul less apparent.

o vhe effeta of forest flres are andeestosd, then there will be a need for preventlon and control,
crerercotand hirnt why and hew Fires shoenld and can be prevented and controlled is hated ~n a need for

M

paep diteen o Thil there {5 a ueed for forent fire rrevention and control is demenstrated when one gxam-

thatlr ef oot

prihite e hecame consclous of the damage that forest fires do to such an extent that "forest
erd Mo v beeome synonyms. This atate of mind has developed for pood reasont. The great

Prooef frpen bve enuced losses beranse these flred have oceurred when clreumstancen, ouch an
ey e, sad Eopoprviphy, were Pavorable For Lhe rapld spread and attendant heavy domasa, et s
Pt been apparent, fmmediately after the fire.  In many Instances, the damage was not opiarent

o gewern ] ovears after the flre occurred and then was seldom asscociated with the flre. To produce dum-
areyon flre dee2 not necessarily have to be large 1n size, travel fast, get Into the crowng of conlifers,
nboeronie enormous pillars of smoke., The slow-moving surface fire, hardly discernible at a distance of
sore thon a mile, can do pgreat damage Just as does the large conflagration.

Limbege

it forestry 15 that nart of land management thal 15 concerned with maintaining a stant ~F
vl iy he o uged primarily for commercial purpose3, or for controlling streamflow, or fap prosrsarfors
parpoces, or for graginm, or a combination of these, then It 15 necessary to prevent flreo frem ot ing
watoof controt. If fires are not controlled, then the forest land management for the ahove-mentlored -
Tooon will be inadequate. There ls ample evidence that uncontrolled fires can interfere most sepicuasly

Wi Uarear il murimenent .

Srecuse fired have becen o destruct!ve, 1t has heen very natural for those agencles respoansinis fap
mafvinining forest growth on land to do everything to discourage the use of fire ln the foreni zh <1l
imas,  Gradually a glighlly altered point of view has developed among foresters toward flre %o tho nolnt
hat, when used Judlclously, controlled fire can be useful. In other words, filre can be used In the
rerest for constructive purposes. Just as a sharp knife 1n the hands of the clumsy, the unskilled, the
miifeloas or frmorant can do tremendous damage, In the fingers of a skilled surgeon, It can he of oo
vitlie, 5o with fire In the woods, There may be a use for controlled fire, but 1ts use demands Frent
w2311 oo that the henef1ts will outwelgh 1ts destructiveness. By no means, however, 1g the uncoeni: [

vitld fire set through carclessness or mallclousness to be confused with a conlrolled Iir¢ 3&b Vo5 L.inful

nurpose.

THE HARMFUL EFFECTS OF FIRE

Wild forest fires are so damaging because they lack the selective capaclty.  OShapely, vigorous tra203
are burned as severely as the spindly,mlIsshapen ones. Songblirds as well as destructive hawks hecoms blinded
ty the gmoke of fire. HWeed free specles are burned Just as readlly as those of high commercial value;

14538 15
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Ly Jaornination

15 dune =nnually by the fires that burn in the Hinbred States may be grouped under the

ination
cwoof ceediings, saplings, poles, and standards
aleoof prowth
cesaton
‘o relationships
sricn and productivity
- fhoeern attacks
tivity and mertality

SOMTH

: o narmful effect on seed germination and survival of seedlings when they occur on sltes

5o ceposition of organic matter resulting in the formation of wood ash to a depth of sev-

“rerotun {31) found that the wood ash lowers the germinaticn rurcent of the Seeds and re-
rrality of the seedlings shortly after they germinate,

ity of Seadlings, Saplings, Poles, and Standards

sruicularly Iinjurious to seedlings which are un-

i teen obServed that even the seedlings of fire-

)

53 than a year old succumb to the relatively

reverated by a side fire Iin only a one-year rough.
L nave been clted in which the sSeedlings less than a
e ot witled, but these are probably exceptlions rather

e L T

[
NEREN A

1< repreduction has been severely damaged by a
rire which occurred late in November {11). Tha
iooeroess of 83 percent for all reproduction. An

cooef the report was that the degree of damage was
Lisidlutely after the fire. Seven weeks after the
i, 4 mortallity of 58 percent had become apparent
zent 25 weeks after the fire. In other words,
onths were necessary to determine the final
Lo r'ire.

o

vy

R S R

i Jonz been recognized that the period of highest mor-
Cothe Jduvolopment of a tree 18 In 1ts early stapges when it

L oneeiilne. 4 factor that contributes to the mortality 1s Pots ty U. 8, Forest Servico-tel6ul ¢
“ s it the base of the geedling when 1t 1s very sus- Flgare 4 "
T r @ . . " Sosectee Hovtallty Dae Lo Flreo e
oo oduring the first growing season after germina v A dieven-Yoor-uld S1esl
e Pawnd that lethal temperatures for secdlings Plro Sapling Stand Wnich el ‘

CoL. ‘ Boun Tatnted Aud The 8lashing et
for scme specles. All those conliferous Left On The Ground Aa fionl
. ~ R . B Y BTN
< ton be worked were killed at 130% F. when exposed Fusl wor Produeiug 4 ot ity €.
fur oenly o short time, When fire burns over .
fwoow? o the Torest floor 1S changed from & green or ilgh! Lo oo o oTay o0 Bhacr, iy ¢
ool the black color, syo receptive to all the colors ot - Lot s b cdaneaaent 1y i
cemperature. A5 Seen In Tabile 24, on the rollowlig: S, 0 i carrues [ raoda ol ¢
sotures that are fatal to seedlings.
feannt (188) tne blackensd surface cauned an exvesdlye fool 1. of Lhe tender seedltug P
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m s bee notl sarfres, Admittedly the seedlings were only 10 davs old, but the color of thr sSoll aur-

fove md noeonstderalb e effect on the parcent of survival of the seedlings.

Sodteenzsed asder the heading of "Light Burning' elsewhere in this chapter, there arc scme peeople
vt iy e nte atar vl Pepast types should be burned perlodically to reduce the probablllity of conflapra-
' Jdace Plee Plains of tre [ake States are not Immune to this bellef. In erder to got some
D forpmatlon on the effect of burning the Jack Plne Plains during the perlod when Lhe trees =y»
TEYoament g "Mrht fire” was se! to Jearn whether damage would occur. The tally of the resulbts {170
Lot Foliews:  reproduction 1"-24" tall, 995 mortality; seedlings 2'-7' tall, 96% mortality; D] Pnes

SUAT bl o) 09 mortaltty; polen and standards, 5 mortallty. Admlttedly the fire was ant nunder nondl-
tave boon chosen For i minimum of dumape, for the fire was allowed to hurn hotwaen
pems wilh an afr tempernlure of 700 1.0 a relative humfdity of 24%, wlth the molsture crnbesr o7
foonls 04, and o wind velocity of ¥ m.p.h. 6' above the ground level. It must be peolnled oub, biwn
the "yt burning” that 1s done usually takes place under simllar conditions--those favorable for
o

Jaocombustlion.

L
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SAPTINGS,

POLES, AND STANDARDS

of nin onample plot work Stickel (13) found that the extent of fire damage !n h
imrodiately digeerninble aftar the fire; the extent of the damage, expressed In terme of rea
Uiy rather then acres, canrof be fully ascertained in the current growing perled; the 211l extont of

aced ononoere

v lejury 1s recorded by the treey the following growlng season when they are no lonper able o func-
v Y iving orrandsma,  In the effects of a hot Plre In a mixed hardwood stand there was a 47%

viallity, wlth the greatest amount In the lower dlarcter classes one year after Lthe ourn occurre:sd,
(Coe Table 3).

Lonitleal pine stands, relatlvely flire reslstant, are sometimes wiped out completely or In rar:h aron
the fire occurs during a period of the year when the tree 1s actively functlioning as a livinz orpantic
A longleaf area which had remalned rough (unburred} for
proximately 20 years caught fire in September and resul®

a high mortality from each group of trees on tha nroa [

Table 3
TRERS MORTALITY 1N A M[XED
HARDWOOD STAND

ONEZ YEAR AFTER THYE FIRE

It 13 possible that what can and did happen on 20 g
might somellime occur on morc cxtenclve areas under fave

Iinmeter

Total | Number
r

Papreent

__Clasaes Numbo Nand Dead
wmaw, .. 117 [ 11 | oes Table 4
e | o J 73

MORTALTTY IN A LONGLEAF POLE 3TAND DUE TOC A SUMMEIZ
STAND PER ACRE BEFORE BURMING

paa |
155

Contfar w0l

r « "o n
(_,BO 17 _H_f;]_-__' Specles 5 dbh22 Sapllings word Ovantar
| =3 6 26 Sentil
. 28 17 Gl a, Longleaf and
- e - Lobloll 11 900 Sevmril Wl
28 11 6 ’ %4_4, T L
b. Overtopped Hardwoods Soveral Hundroi e
erh. . . ] 23 & 26 T
11 0 0 MORTALITY PER ACRE TWO YEARS AFTZIR BURNI NG
10" dbn. . . . 6 o ) a., Plne 85% 100% 1 .
ALYl dlmneters.| 774 a6l &7 b. Hardwood e 1003 ‘ '
i
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~ne patives of the South have seen what damage fire can do. The 'mited 3tates Forest
wer wii confronted by the Ssame situatlon when 1t commenced to administer the national forests

rntives were favorably disposed towsard 1ight burning and believed complete protection lm-
word roa stands at 0.19% burn for the perlod 1931-1934 Inclusive for California which

. . se time which subscribed to the 1ight-burning theory. Education coupled with ade-
o ten terchniaue wag the means whereby the forestiers substanilated thelir belief in the ade-

‘tection. DBy persistent educational effort and advancement In suppression technique,
vaoard can both be lowered considerably in the southern pine reglon.

“n-.ut flrves are not uncommon in the West; even the relatively open Stands of the ponderosa

S L In 1931 a 45,000 acre flre occurred In the ponderosa pine
“oaurni ioaho. Damage appraisals which are made lmmediately after fire are generally under the
acl ot oare made In the following growing Seagson.

B [

onally sublected to fires.

gl

On a 10 cruise of 20% of the burn, or an area

{of the 45,000 acres, Connoughton (14) found extremely heavy losses.

served by Miller and Patterson (15) In other Instances, the beetle attack which followed

Yovie VFGATS
iR YedArs.

Lo penderosa pine stand was of relatively short duration; it had practically terminated at

Douglas fir 1s much more positive than In ponderosa pins stands. This condition
sustained by Douglas fir even In light ground and surface fires. Douglas fir

much closer to the soll surface than in the case of ponderosa pine; conseguently
sroand fire affects them more seriously.
g 1toself several months after the fire has ccourred.

The damage, however, does not become Immediately

1.0 the delayed mortality, the losses were as follows:

Table 5

DAMAGE TO TIMBER IN THE
INTERMOUNTAIN REGION

Age Class

Percent of Merchanteble

Volume

Losses of

Original Stand

Douglas Fir |Pondercsa Plne
Virgin Stands 82 71
Cutover 3tands 88 66
Young Growth 68 52

Tre loss In reproduction was tremendous.

«=u reflected In the density of the stand.
nnd; arter the fire, 1t had been reduced to 9%.

Reproduction was defined as being all trees with stems less
" a.b.h. Ho repreductlon survived on 58% of the plots established In the 9300 acrs area; most of
cvivinge reproduction was found only on 7% of the plots. The loss in merchantable volume and repro-

Before the fire, there was a 60% stocking in the

This had important 1mplications In that arti-

~.forestation might have to be used to get an adequate amount of growing stock on the area within

s perlod of time.

sl today, twenty years after the bu

?ires have occurred in the past in which the outright death to trees on millions of acres s

i rns. Although there are no records avallable concerning
wiroef Lrees killed in the large, hlstoric fires reported by Plummer {62) for the period 1825-131N,

ouBL but that fires of such magnitude, in burning areas ranging from 200,000 to 2,000,000
. k1lled outright not only single trees but wiped out whole stands. The Magee Ranger Dis-

“oculr D’Alene National Forest 1s representative of the effect of the Great Idaho Fire In 1910.
i1 duds 13 Jjust beginning to be readily apparent. It has been on the ground fror geveral
mitujy slopes st11l look bare. Reproduction 1s not readily visible today, twenty-six years

© 7 owitceh burned most of the slopes

clean.

snlored under the discusslon on seedling mortality and elsewhere, Lhe damiage that occurs Lo
Lhotoosart wlwayl readlly apparent immedlately after a rtre. There 1g no very definite period
dotermine fully whether trees have succumbed becawse of the erffect of the fire. In the

"0




i Ve Reston o e pegnpeendest palley Poroohtalnlngr a reasonahly arcurate taliy on bk rtoe o
ool fap st dengat foor ovanths ofher the fire (171}, Treen 27 tnll die almann od oamn -
clovyarnly, Thore tooaa dedayed parialtny ., Treen In the sanling and larger cloase wild roors
T, e 10 N U penrcipd o UE pey des it died within the Tour months’ perlod.  Beprodurcian -
----- Sty et T e Ly e 18 0T o wora of the erowm 13 killed.

SOres wiho e ppact tead et huentng wual ly rired the woods when the trees were dormopt. Svoe
Gt pract ! e was based en observatlons that the burng that oceur In the dormany craen dn o rie
dansoo, The Take Staten Forast Experiment Statlon (202} conducted tests In an cpen ¢ BV SRR
ek e Lo determine the Geaseon when burning s mest damaging. Thelr observatlons can be furmed
Foltows:  (a) In early spring, 95%-09% of all the reproduction Is killed, a few saplines are kllled,
st martalily ocenrs fn o sapllvies or larger size classes;  (b) in late spring, the same conditlon pro-
v it gxecnt that fewer gaplings are killed; (c) in summer, many seedlings are killed, 1lmest half hhe
s i, and a Tew poles are killed; (d) in the fall, only approximately half the seadlings are killed,
“oaplings, and no poles. Briefly, the lowest mortallty in all size c¢lasses results from fall burning,
that fall burninp Is least destructlve is due to its spottiness caused by some fuecls having a

C. Lessencd Rate of Tree Growth

The Robertns Plors at !frania, Loulsiana, are probably the oldest of their type In the Houth, Toece

wors noLabltched in 1915, each 1/4 acre In slze, by Dr. S. T. Dana, then with the 11.5. Forest Serviane, in
aceration with the Mordtrers? Uranta Lumber Company in Loufslana, to determlne the eflect of (A1)
fr0 and pereasing by hops and cattle, (B) burning and no grazing, (C) no buming and mracivgs, and (D) nn
curytem and no prazing,on pine reproduction establishment and development. On the burned and prs
""" above), there was no reproduction of any sort by 1917. On the unburned and grazed plots, there
paly loblelly and shortleal remaining in 1917, ("C" above). The results cited In Table 6 have haer ~h-
tained from plots "B" and "D" described above where grazing had been excluded entlrely. Plot "R"™ hiz been
purned annually since 1ts establishment and fire has been kept out of plot "D" successfully since the in-
ceptien of the experiment.

Table 6
CONTRASTING RATE OF CROWTH
BURNED AKD UNBURNED ROBFERTS PLOTS #x

1915 19208 1935
fAve, Ave, Ava, Avs, hve., Ava,
oo faben. | He. | "0 Jawoon. | me. | RO Jainon o,
UNBURKNED
Longleaf 3708 e ses 6036 “ne 1,1! 1658 3,47 24.5°
Loblolly and
Shortleaf 12 e see 136 “ee 4,2 152 6.1" 20.2"
BURNED (Annually)
Longlenf 3240 vee ase 6052 ces 0,41 1656 2,37 14,0"
Loblolly and
Shortleaf 8 e e 0 e “es aea e AN

# Hesvy 3eed Crop ln 1919,
#4# Date Supplled by Southern Foreat Experlmenkt Station. U. 5. TForest Sorvice.
The difference In growth {s shown distinctly in the flgures In Table 6 for average dlaomefar 23
vreast helght and average height. The data are admittedly few and limited to a small area, but thoy are
the oldest avallable.

Growth rate 15 retarded due to fire, according to the data gathered by MacKinney [(17) -n !lnonplaaf
plets In the Coastal Plaln area of the Carclinas. The lessened growth rate wag based on dava for basal
wress and helpht on burned and unburned plots. The 10Ss in growth of the smaller dlametsr trean grent-
er than for those trees of the larper diameter classes. This condition of poorer grawth on the nrmll
itrees might be explalned in part by greater loss of percentage of leaf surface due to fire, althoiwh |
Mackinney makes no mention of this condition.

With fire so widely used In the longleaf stands of the South, there was the possibility that the%
o
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coese bark thickness to depart from normal, be atrophléd ar hypertrophied so that volumes con-
aitrverine trees that had been burned frequently might preduce inaccurate results. Two investl-
1% fndependently of each other in young, burned and unburned longleaf stands, found that the
rivoer the burned and unburned trees was so slight as to have no effect on computed volumes.
Y peund that flres reduced bark thlckness approximately 0.05 Inches, or, when callpered,
- vreos under ¢ inches dlameter breast high. Wahlenberg (173) working on almost the sume
n# longlezt, found the difference to be smaller, or 0.066 when callpered and 0.033 when
oo ome thickness only. The trees that Wahlenberg measured for hls burned data were obtained
tnat huad been burned annually for ten years.,

~

o longleaf pine 18 relatively immume to damage by fire, the needles of the trees that are

for the production of oleoresin are often removed by fires set in the winter., These flres
o Lo lawer the probability of damape during the season when the trees are being "worked." When
Gre set 50 that burning conditions are poor, the flames remaln close to the ground. When the

« iiicsed to hurn under condlitions sultable for rapid spread, defoliation takes place. The de-
teioqefollatlon occurs 1s reflected by the gum ylelds (174). Tt is poor practice to work the
Gave been defoliated In excess of 2/3 of thelr needles. Defollation reduces tree vigor. Be-
vields require high tree vigor, a minimum of defollatlion by fire i1s therefore necessary.
repeiatedly observed, however, that In trees large enough to be worked for pum produciion

T, Y, it defoltation leaves no permanent injury.  Cary (175), who travelled extensively In the

1oy, repeatedly noticed that gunm productlon was {nfluenced by needls 1oss caused by fire.

! Succession

development of vegetation on & Slte which has been sertously disturbed 18 upward in the
¥1ty of plant life, 1.e., higher forms replace lower forms until the climax Is reached.
Poren retarded the normal successlon development to a potnt where plant 11fe does not reach 1ts

ir tn does attaln its climax form, 1ts development Is abnormal. TIn an Investigation of the
reintloens of the plteh pine plains of New Jersey, Lutz (18) concluded fire was the chief and

PR

wa

Cote conce of the curlous plant assoclation known as the "Plains”. The Pldains bear piteh pine and
o 4u the principal tree specles, but these trees are permanently dwarfed because periodically, on

~of glont years, the area 13 gutted by fire. The Plains are particularly susceptible to fire
Cihe teporrdbhy and soll serles which are excessively drained with little or no natural barrtlers
:oram of ghreams and swamps which might impede the movement of the flre.

I conclustons In rogard to the relationship between flre and normal plant succession which
nnoecoiorieal matter have been made by Brouse (B30). For the Penngylvania hardwood sites,

calne mondltions prevall:

Corest

t types change naturally from temporary to climax; the movement, unless some artificial

frennivis, 18 always progresslve rather than repressive.

fhe progresgicon or regression 1s determined by the soil, frequency, and degree of Invading
i case fire, and the forest type on the site when the fire oeccurs.
“recuent fires prevent any progressive development of the type.
vigor of the temporary type reaches 1ts climax in the fifth year subsequent to the occurrelce

vor PMre In a climax type does not sertously lower the type In the scale of pliant Succession;
Pyl owre required.

"

devastation by fire, and the subsequent exclusion of fire, temporary types are generally
o S0-15 years.

w14 {172) belleves that fire has played arn Important role !n plant succesaton In the Southweat.

Uit cne 50 frequently hears In the cow camps that the "brush” 1o taking over the southern
N

#1315 that once supported many head of cattle.

™o "brush” !5 rereleg out the grass so nerei-
oo ton)k grazing. In Leopold’s opinlon, the hrash Lo taking cwer whit had been grass country

o Loday less extensglye. 1L was the perlodle occurringe of rxlensiye fives that made pos-
i covetod by the cattlemen. The fires presumihly occurred beciuse of Tightning or miy

L he

cuyouhie dindigns. With the coming of the white mai, extensive rraZlng commeiced.

As 4 matlol
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coord, there wees eyar-prantngr, pecadt ben In o rome depletlon and subcecnent eronlor, Binte o
rrorrevevtod aglopstve Tlres,  WUE She abierre of firen, the brush reclidmaed for (oo
fooriptnally cccupled tefere the flrec drove h oubts AS Leopold 50 well exnrenon o

~orepresented a temporary type.  The subsbiturien of oo
anl thtek brush. This transitlon type o opaow peyart e o s e

g thin brosh o of pees oot lement d
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Flyee hoyes eoenribnted te o matntadning aome tab-climax cpecles which are hipghly valuchio oommarentalicg
w01 a0 nroyenting leas destrable forest types from advancing In the scale of plant furceen:jion,
Toobeptooont ef aspen stands fn the lake iitates, there occurs an Invasion of the botter hnrdwosin il
“ieo e pecullar cone character!isties, jack plne has been able to extend 1tself, alded hy Iiro, In
Sh o Htalen 1179). 1t 18 probably fire that has contributed to the establishment of wh'te plne
Tave Statns and the Northedst on some Sites where 1t 1s not climax (6}, (7). larsen {(173) npd:
7Y among others belleve that western white plne established 1tself through fire. larcen polints out
st othere are tiree stages readily distingulishable In the forest type successSlon made pessible by fire,
s le pine and larch first appear. These gpeclies are later crowded out by Douglas fir and wnlte plne
soaes frequenrly come in on sinele hurns where the site has not been degraded to the polnt where only
v Lerpele pine arnd larch are able to reproduce. It 1s generally the double burns that produne the Inr-h
! sob Todiepole stands, With fire excluded entirely, white pilne and Douglas fir are succeedod by wortern
omlovk, wegtern red cedar, and grand fir.

Uirh Jack pine an oiub-climay on some sites, and with 1ts Increasing Importance cormerenaliy,
siton bas now been raised whether 1t can be reproduced without the use of fire. This In a very
aeghlon because Jack plue has heen able to extend I1tself so well because of fire, FEype 907 oo
Steected data thal o eatablloh wlthout much doubt that the hablt of Jack pine relainirny 'tg aones I+
coned eonditlion untll high temperatures release the seed has made 1t possible for Jack pine to iz
e lon of burned areas; thls fact, coupled with the establishment of a mineral ceedbed. FPreviousiy
211 (2P2) had enumerated the several ways In which some species might take possesalon of = slte altor a
"tre. flthcough he laoked proef for it at the time, Larsen was of the opinlon that the source of seoed for
the establishmont of a stand of timber on a recently burned site came from seed already there, cortalnec
Pootbe eapes o the trees or, on unburned slash on ground rather than from adloining areas or having boen
crovd In othe dufrl.

A

2. Soil-Water Relationships

T 1n new a renerally arcopled Paet that forests, runoff, erosion, and percolation nre
oo ralavienship has preater clemifleance in replons of rough topography and Impervinug sefin
e reglong of level Lopograpby and pervious soils. Toumey and Korstlan {19), Zon (1
“tmr (174) have sumrarized most of the hydrographlc effects of the forest., When the rrotective ~ur‘is

eyl M
RPN

‘ ireen leaves or needles and the forest debris commonly referred to as litter and humud are ramoved by

Y f1re, the result IS reflected In the soil and water relatlonships. Especlally In reugh topograpby,

' decrease surface runoff, Increase seepage, and thus bulld up underground reservolrs of water avallable In

| the drier p riods of the wear, [ I8 the flash runoff, made possible by removal of forest litrer by {ire,
Lthit contrii tes to floods.

3 With 1t peculiar climatlc condltions, California has 1ts problems of floods and water dsfic .
owsdermllk (175) conducted an Investigation to measure the relative effects on the absorptlon o0 rafn by

5 o mountaln sol. with chaparral cover type and one from which the chaparral had been recently removred ny
ftre. He found Lhat regardiess of the physical characteristics of the soil beneath the litrer, the sur-
[ace runoff was preater from the burned surface than from the unburned. The ratle of runoff bepween the
unirned and burned variled from 3:1 to 16:1. In general, the finer the texture of the soll, tns greatsr
wn Ite effeottivensss In contrelling runoff. An important reason why litter-covered soll !o nors eflen-

) itve thsn similar soll frem which the litter has been removed 1s because the llitter provides 4 coarce af

! fond 2rd a place of abode for both macro and micro-organisms. The activigy of these orpanfsm: €3 Ina

. sotl mere permeable. Litter-covared soll, moreover, Lowdermilk (185) found more effactive then huraed

' surfaces for controlling eroslon. He found that the rate of eroslon, as measured by the number of 3011

; rarticles in suspension after raiufall, 1s a better Index of a change in soll surface conditlonnlthnﬁ

]
! 21 L




S

ity found also that the
o an Uhe canopy which creoales
~ree dmporiant in arffecting the

coiferous frorest cover, there%
: ntles, the canopy and the ¥

~t1culariy the latter,
freezes at & much

3 2oil 15 protected by

7)Y Pound that not only did the
oveoof seil freezing considerably,

of 4o freezing. The litter-
-y making 1t possible

or peroolation to occur, but 4
seozios of the soll from which

ceovvoa reculted. The signifi-'

oo o7 rroeezdng 15 that frozen ground

bocasise of 148 impervious na-

1 freczing remains permeable
for a lovger time, thereby

rvolrs.

o fnowoteh precipitation i;
e relatively abundant n bk

s 1 feund in the areas of
teh oare undesirable for agri-

O o S EITE AR TN

oty by 1o 5o berens

IRV ILI I

iy means of plplng and 1rriga-
cono e practlced on the fertile

Hecanas O & Hurd Buarw, soweul.
3¢ Rapldly fhet Loreal @ lane Jae :
Eastatllsh ltaell o Sontess Toe Ko Lol

tatlon 1s deficlent for crop pro-
a0l 48 Log Anreles, moreover, plpe
- from the mountalns.
tate serfous 1mplications.

4% much as 05,000 cuble yards of debris from
mt the witer storage value of the soll on the

2
1
i

Forest Dxperiment Station found 1n Lhe season
s surmed plol compared with an unburned plol was

Thne Soil

Any destructive agency such as fire which derudes the moundizin-
On a watershed which was burned and then closely Followad

the danuded slte occurred; thla weas fu
area (20).

OF 1907-1901 thol the ratto of run-oflfl
1 to B.7

511l sol1ls of Mississippl, a mature oak forest which had been undisturbed by flre for

Tomringe tollowed by frequent flires.

Table 7

tation amounted fo

quech greater ahsorptive capaclty than a site covered by scrub ocak vegatation which had
The scrub oak type, resultlng from over-culting ond
et ruan-off to occur when the preclpltation exceeded .25 Inches; the unburned ouk forest,
on the other hand, produced no run-off until! preclipti-
.77 Inches or approximately three

times the amount Fourd on the burned site (21).

ORPTION IN CUBIC CENTIMETERS
Cutover

s AND UKEURNED OAXK FOREST

conittiona #ipst Second[Third Fourth
Liter | Liter | Liter| Liter 4ty of the burn plays an fmportant part I1n that the
sie Oer Vicods {21,831 23.36(22,781 21.23 rreater the intensfty of tha burn the preater the
on duk woods w60 4,63 3.40| =2.64 Subiequendt croglon. fown Fleed and severe surface
I P Plras cauwsis wlmost crittenl amounts Brou L
(it Cuk Wooda |55.87 | 44,87]38.76] 22.06 res clusis almost fdentteal amounts of eroslon in
- o e cataver glites, while o tne vipgln stands the effect
Lo Woodn 114,80 9.78) 8,12 5.10 .
Tl cf thu eprown Flros oo eroslon

tected from fire 1f only

and virgin stands should both be pro-

5 much greatoer than

AL e RO
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The flashy run-oft, made pos
scnudaztion of bne site, results in erosion, silting of reservolrs, and luadequate ground

from the standpoint of water-
ghed management (22). As might be expacted, Lhe uever-
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copera o carT e Steea. 0 rTace e Tsoone which conoumes the Mtler and debrin ot the oo td e S
Corthicn of bhe Tesoer yeretat boo g ed Lhn reprodnc LLon,
Porear Puematee I e e e oty decerensied Fhe camclty of the soll toonheoetos
o b peatbe U fye il Be oF tengen remayed from the Gal] ocurface by flro, 1t haooa rreator '
G, g g e et e e e yer bl i colietive action of water, they are prona ot cariitbe e
Lot e gamnord o moyernat o watere, pharned forest scils, on the other nhmpd e oy o

prbdie F tenges oo pealect the cprfaer oell) pregerve 1L Ina mofst condition which 1n oponopttua el her

coecpecioenrt 1o addftienad wett irmy the resnlt 1s a high rate of absorption by the unburned forest soll
Sl s covering ol leaves.

3. S0ii Composition and Productivity

nocludy of the effect of f1res on longleaf pine solls, Heyward (67a) found that fires producs a
Sive olirax profile vivich resemblesn pransland profiles rather than forest. Where frequeont [(Iirns oncur,
@ 2. borteon o ahoent becoaise the forest litter 15 burned before 1t can be decomposed by the slow-
s mferosarpantome. The absence of the Ag horlzon prevents micro and macro-organisms from Mivine nvd
swen tThe aurface sofl to he relatively Impervious, thereby reducing percolatlion, and incpensice
v SFomdd atcandant aroasion.  When flre 16 exeluded from an area previously burned fraquently. an én
sevivoonodevelopn, but aprroximately ten years are requlred for this change. Heyward found that there wes
vory {ttle difference in the proflles for thogse solls that had been protected from flre for an extorded
poriod of tloe and thooe where Firns hod been excluded for a lesser perlod of approximitely bLen years,

A0 been mentioned previousty in Lhe discusslon of Plant Succession, the aspen forent oo
itetalead 1F fire 18 permiited to i*o throurh the stand before 1t becomes decadent. Thirley {1007,
cal timil Lhe mmber of root suckers and Lhelr helpht were greater on burned areas thin orn arean
only partly cut and not burned. There were two posslible wavs to account for thle condlinion: o) ra-
~oeoof mineral salts by flre or (b) bLhe soll temperatures on the burned quadrats were higher. ATter thna
ffrin year of burning, there was no significant difféfrence between the rate of growth of the muckars orn
nirned and the unburned areas, nor was there any sipnificant difference In the soll temperaturs. Ip the
rut wear after the burn, however, the soil temperatureS on the burned plots averaged 10 °F,
t fiiece on the unburned plots, With hardly any difference 1n soil temperature the sccond vesr, “nero-
fore, Uhirley conelnded that the Increased soll temperatures made possible by burning accounted for the
pih rate of develeorment and growth of the aspen suckers on the burned soll.

Sy

hiznor

The olte has been so allterad by fire in the redwood region that the perpetuatlion of tha nrar
G ety (109) concedes Phat flre s necesaary to dispose of redwood brush attor 3oeedn, Toalld
oo Soeceently 16 15 uged 30 carelessly that the A, horizon 18 removed entirely. Thls candtilen popn!
vioken ferm, shrubs, percnnial herbs, and many annuals to obtaln a foothold to the disadynr
woond reproductlon.  The soll condittons have become Go badly damaged that even planted redwo:-
: » difficulty In surviving. It is i1mpossible for natural redwood reproductlion to bacome establlsi
5Ites that have been burned repeatedly.

There are several investigations of record that, when studied as moncgraphs, imply that uncornra]lod

1 does noe harm, Alway and Rust (190} approached the problem of the effect of fire ansentinlly from @
SlaxndpoInt of the possible impalrment of the soill fer agricultural purpeses. Thelr viewpointh, tho

T be taken into consideration when the results of their findings are examlned. They found that firs
cauced 1ittle or no nitrogen loss In the 1"-3" horizon and in the 4"-6" horizon. There was only o.70%
Lo nitregen on the burned site than there was on the unburnmed. The moisture equivalent of Hhe miner
med 501l varied hardly at all from the unburned, and the pH of the upper three-inch javer was r!se!l
slinhtly.  They concluded, moreover, that the fire caused no significant change In the chemiezl ~2ma0si-
ticn or the physical properties balow the surface laysr., As a matter of fact, the lime, phoaphorfe acid,
it retassium of the leafmold would suffer no actual chemical loss by burning but would be In mors avsii-
ahle form, They did find, howover, that when oats were grown in soll mixed with unburn~d 1oafmals, pro-
Diranly the Ag horizon, they got better results than from ¢ats grown in soll that had been burned and
partly burned. '

Alway (191) found that when recently cleared Jack pine land was burncd and planted to crops, the‘
N
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aned

-

it} oo polnted out that the

liaa

. were rroduced by artificially applying more fuels. The hilgh temperatures lasted for a
vimitely four minutes, and then gradually fell to thelr previous temperature within ap-

T
LG

- o'l 15 because dry organic matter {s charred only at temperatures above %500 F. Soil

Insect Attacks ,

-z 1o Injured In some way so
2 obroren, spores of wood-rotting
win entrance. When the pro-

ez Ing because of cessation

-

~Auctive properties of the soll vary with moisture conteont and soll texture. Conduc-

i

oo narmful effect on subsequent agricultural work. The‘productivlty of the solil for
roowntly cleared Jack pine lands was approximately equal regardless of whether the
ive Jand or dragged off hefore plowing.

tps of monegraphs on the eftect of freguent fires an the sofls of the longleaf re-
S that the heating of the upper s6il layers by forest fires 1s not excessive from
ded i permanent 5011 damage to chemlcal composition or physical properties. In his pub-
< 1-t3 out that solls literature contains evidence that some heating of the soll Is

. siondpoint of increasing the soll fertility, especlally solls of fine texture. Heyward
onooolls temperatures produced by the surface fires were 274° F. at 1/4" depth and

The malority of the temperatures ranged from 1507 F, to 175% F. Tho high tempera-

Orie reason why fires In the lorgleaf reglon dv Iittle damage to the chemlcal

143

ho uanal surface fire {n the longleaf reglon, therefore, 1s never charred. Heyward

‘rogased with the molsture content up to between 15% and 25% moisture content.
o twe feedlng roots close to the surface of the soil, and in the zone In which Heyward
sunures, 1t is possible that longleaf roots are well insulated apainst damage by fire.
1 developed due to an absence of fire, with the prebubllity of roots gettlnp into the

ved orranlc matter which Is Inflamnable, the temperatures may not be any higher,
. wid subseguent Lree growlh may be more damegzlye than in the foorances re-

it must be kept In mind that Heyward’s results were oblained from stands where the
Lat Lthe 4y horlzon poorly developed.
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it Ju removed by-fire, spores
‘raree and commence their

s L=scaring by fire are:

searred area, (b} interrup- G
it funictions of transloca- i
rients, and water, and (¢) Q;j t
¢ of woed-destroying fung? :
Tiolo by Ue 5. ¥orust ourvice=-215003 ;
Flgure o &";
: desvelop because there has been Repented "Light' Flowa is Tholr Toll
«! the base of the tree so Bvert froms Thu Vuberun voniosain Pirgg AP
{twl, the resultant terperatures ki1ll the llve tisusucs umder the bork, Aftor Uie Ulosuc T : )
~iin commences from the edges of the wound and, glven sufliclent time, the exoceed coga od Ef"
vored by bark. lachmund (193), who did considerable work on the Formalion and development ;
s stated that 1t 15 In this interval between the time of the k1lling of the tive Ulssue L
o ever of the wound that the tree goes through a eritical period. 710 the bark over the dead ..

i

I
'

3

voters that Influence the sugceptIbllily of a Lree Lo dimape by floe are: (o) resin conlend

ihe danger of Infection 18 much greater than 1f 1t 15 allowed Lo stay o sl Lhe ex-
been healed by 1lve tissue. Bark may stay over dead Clunue Cfor ad many a8 lve to Len

L

roatructure of the bark, 4na (o) thiclkrness of boark . Pree cpecled that pave a Whlek Meorsy”
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Teo L e e g i e, ) rhe
oy o f epe gt e r e fa) wonnds,
oo, amd fd) Lhe hollow!nis

oo weonds, The 1l1lucstratlon on
. Mlenre 6, 13 an example of
crtted under ttem (d} ahove.

o ton o page 26, Fljpure A

‘5o exemrie of ftem (a) above.

o r
i

o Importance of repcated fires
srohe eriphanized voo much.  Each

waind Is enlnrred, there 15 a
o ten In the number of vessels
sooonecded by the tree In carryling
syvotoloeten]l functions aguch as

coupectine raw ralertals from the sofl
! ithe Jeaves,  The mechanleal proper-

af the trea e ndto affected.  The thoto by U. §. Forest Service-2170%7
2orant redartfon of fihres at the base Flgure 7
tvooaree, these flbres that hold 1t T'ﬂ"ifﬂt;gﬁ;ﬁ 32‘;%‘33’;2“;;”{“?;;*"2::;j“““-
Coeei, wag reapensible for the damipe Tho Damage Ia Novor Overcome

vin Fipure 6, pape 24.

Fire damaje 1s insldlous because so often the new leslons are concealed by dead bark. linder «
v, the camblum may or may not be dead. Time alone will be an important factor In determinirce :
ctoms of dead camblum may nob be apparent for several years after the flre. 0Of rumeroun 'rees eytaninad
‘¢ California region, Lachmund (194) found that only 20% of the extended and new leoalons
s5le symptoms of thelr prescnce. The remaining 80% were completely concealed so that they o
cied only by eutting through the bark. For the several Iimportant commercial hardwocds »7 *hn
Coentan pepion, Neloon, Hms, and Abell (105) found that there 18 a degres of correlnt!ion o
coloration ef the hark caused by charring and the actual killing of tlssues. Informatlcn ‘
Voo has value In appralsing damige. In thelr investligation, they found that for a falriy laros
upies, the actual dead tissue area conformed closely with charred bark., For some specles, oismetar i3
an impertant varlable Influencing the relationship between bark char and dead tissue. In other specles,
however, dlameter had no affect on the degree of wounding.

od ro-

e e e
woern

Trees within each foreat replon display individual characteristics Iin thelr reogponse fo char-iez,
Jrme specles are very susceptible to bole damage by fire; others are quite reslstent. Starker 71080 pno
rregcesed that a scale of resistence to fire be prepared for the commercial specles In the sevorai °
reciong, Toward this énd he prepared a tabulation of that fragmentary Information that is avallal.. &n the
SublJect for the geveral regions. '

There 1s ample evidence on hard today to show that fires are responsible for a great decl of loaw Lo
reial timber. Meinicke {197) has stated that In over 40% of the white fir culls, decay
oo five wounding. Simtlarly Boyce (198) found that for incense cedar, B84% of the severs cull « were
itirfbutable to fire scars. Fritz (189) has sald that fires are responsible for more than =% of the
t-cal decay In redwoods. The decay starts with cambium ‘injury and then develcps "gonsepens,” bho type of
woond being the enlargement of earltier wounds. This fire wounding of redwood, and subneauent "moosepen”
caulio windthrow, one of the very few factors responsible for the natural death of the trees ~[ tha syentes.

A forest reglon where fire damage 13 so Insidious 1s the hardwood area of the Mississippl Delta. Ai-
though the fires are confined to the surface and are inconspicuous, tree stumps show the record Gf‘déﬂlbite
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COoamsunting to 4% of the tree clrcumference and averaged 2" in heighi. Hepting Found :
v silon of the diseased arca ranged from an average of 1.2" per year to 2.3" psr vear, Lﬁf"

. tree specles. Kauffert (16), who made a simllar study In the same reglon, expressed the o
Lt bewesn 90 and 85 percent of the decay in hardwoods 1s caused by flre. ’
s reduire butt-jumping. With fewer logs per tree In hardwoods than 1n conifers, 1t Is G

srent In hardwoods that the necessity for butt-jumping be elimlnated. On the basls of his

auffert found thut f=year-old scars resulted In disease travellting upward 19 (nches; t#Sﬁ”

dino s, Bioinches; and Z2-year-old scars 104 Inches, or almost 9 feet. :
dwced reglon externding from New Jersey to Tennessee, (lepting and Hedgecock (25) {208) Ca

wimately 2500 seedling hardwood trees of merchantable 8ize. Among thls number, 94% of all
vig caused by scars. Examination of trees on the logpling areas lead the investlipgators to be-
A codimately 97% of the basal wounds were caused by fire. In thelr opinion, 1f firc were ex-
;o nardweod stands, the cull volume caused by butt damige would be two-thlrds less than 1t
e g cxaminatlon,

=125 have been found attacking hardwoods after a fire 1n the mixed cak type In the Rampo

HC

=2 oo York. The beetle attack was most severe on those llving trees the bark of which hud C
iwhed by flre. Slightly charred bark on the trees which had not had their camblum severely ’
tnfested. The ambrosia bettle 1s especially undesirable because 1ts gallerles (re not L;;ﬁm
. .., within the bark only, confined to the camblum, bub Invade the troe woody drea thus ¥
tinded In mznufacture (23) . W

cus o treed which were alive one year after a firs and showed on frulting bodies on the charred

voire ufter the fire, Stickel and Marco (24) found 45% were actively Infected by disease as L
;o Jr.ttling bodieg on the charred base of the tree. This situation should revise the bellef
I Tignl: ¢an be counted upon to constitute a part of the flnal atand. Whenever ithe scorched ot
»oaantable siue, It 1s desirabie from an economle standpolnt ag well as 4 cunltary measare
vekoaspest to remove them, e
o6 [
i‘ Iy -
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flunan Activity and Mortality

(8]

Worpaye Ples s Tnterasteo reler e Do epecesbian g are af feetnd by Forent fiees boar oo

Sl et mre coei Deee eV b aes eVl aniraetive dapdacaneas, Thio tupe o] '
v T e e B e e T TN Poe ey Do sy Dot dol e repprnceed et i e e
o te e Tt ey P Tpe s e Liear bty e detyen to other parls of oo et en ey
et N B Cooar b iha Pttty Abe, Trtadlty founty, Callformla, a forest e S5 omilen peemayad
Trem oo [ O L T L R A S U A IR R

de Hent o Pay (e Jgocen Yolennte Notdonal Pory had been extenslvely advertioed for thn Sumeer
it few days before the cornntoa o flre slarted fn the vieinfty of the Park with the recalf tnat
e ntrteudinee wnn distinet )y ander what had been anlielpated.
Tt il falfforeta, Flerldi tgoatgo derendent for 4 pood share of her annual income snen nourlstnn,
' Sovravel Lo Flerlda by cor, o when forest (ires In the winter of ’31-'32 were so provalent, tourizts
cined bitrerly of the smoke which Impeded fravel on the highways, especlally after sundesi. 'der

Pociranmatancess, £ ires do nobt gertonsly Impede avtomoblle traffic, but in the wintor of 'H1-'32, the
o1 bhavrriers smch Ao ponds, swamps, and streams had dried up.  The accumulated vepetotlonal dehric

b osennons enntrihuted saffielent fuel to produce conflagrations. Not only did natural recnurses
tat fnture tourlst dollars were drilven sway untll memory became dimmed and »ater agnin filled

P e and ohreams,

- "

Perfedienlly there arpear Im the newspapers headlines such as "Twenty-nine dle fn 2allfornis Fire”,
Teteeomme Mo Pertah dn tonth Jdersey Flees", and similar eaptlons.  Annually the fires takn thelr toll of

e My beirdn of Tpgaley coee sppalnted to Tnvest!gate, bull In the meanwh!le the flre has hern
e scd Phe il Te Forects a1 Lhe newspapers seadn prod 165 conscelousness by oimllar b0 feann
code L matter oo oalways tho dame, except that bthe number who dle varles. AS long an thre wined will

e onpactty to chanpge gqulckly and the veloctty double or quadruple suddenly men wlll probahiy 2on-

Lino e bhe trapped by Fireo,
Irnecent viclime ap well as (lre flghters succumb. In the Peshtlgo flre In Wiscensin 'n Oy ahar,

v, et people porished, and In the Minnesota Hinckley conflagrations of 1894 whole Lowns wers w!
A1 Mtyns Jont (Bfa).

Trote Rhe eerflacrattons o wnioh gonddenly break ont In hazardous Limes which hecoema wr feoiees

e and properiy; wher the numerous fachors which lead to the conflagrations are boartar
vaors rrecanttonn ean be taben Lo minimize damage.

§. Wild Life

Fires destroy timbnr ang 10

1ife which uses the timbor far arelrce 0y
large fires partlicularly, mamo g
tremendous, Head-[llres <ravel =t ioos ime=
times In excess of 20 mllen popr ooy wi
fanned by high velacity «'ris whicrn rop
sparks before the hend an? kird:
Kipp (28) cltes the re ‘
120,000 acre fire In Wizoonoin, he
curred in 1930, the worst flra-zoen
since organized protection wag he:rg
gstate.

After the fire, the caraanzen of 10 Seerp
were found In close proximity; s dwitaeds

many more dled becauze . 17505 suryeyw

Fhoto by U. 5. Forest Service-260971 conducted. It was estimafed rnm?
Figure 9 fire 60% of the ilive dezr in rno SR
Fire Not Only Consumes dame Cover But Also badly burned feet. A daer : 3
Peatroys Goare Directly. The Buck In The

Above Flclure #ns Hilled By Fire walking on 1ts knees; 1ts hooves

JEENR ‘ 27 ) ‘\»




|
|
|

7t e to the exceesive heat. The deer herds were weake&ed 50 badly that they becane
e r onptural predators, thus providing another source for dﬁminlshing thelr number.

tomertann e bird In the region was the sharp- tai]ed grouoe, but these apparently fared
y ithe estimated mortality was only 25% !

3 auffered a very low direct less, they too, became ready prey to the predators
sl et cover, In whlch they were accustomed to hids, was removed.

viun o and excessive alkalinity of the water in the streams killed thousands of water-
“ia Mire 2uch as flsh and frogs.

dirvect loss 1s frequently severe, the indirect losses due to exposure to predators ang
wially greater after large flres thari the direct losses. Few beaver are actually

Lut thelr food supply 1S entirely eliminated. Fires also Influence reproduction of
individuals are rendered inefficient or ifmpotent because of‘their weakened condltion. The
Clens ulfter a fire, moreover, prevent the animals from pairlng

T

a7 of wild 1ife 1n a fire 1s frequently pathetic. Female birds remain on their nest as the
or she onceming fire was becoming more acute; apparently thelr only objectlve being In
ir neat and protecting them (27). Partridges in particular are elther fascinated or
¢ bosouse they rly directly into a thick of 1t. A fawn was?round remaining determinedly in

Slimntlo excesces, flres are able to do extreme damage where normally they are Infrequent.
Srtsotaal Ina ftire In westerm Penusylvanta dead trool were carrifed by the bucketsful
Livean lecated Inoa watershed that burned during a very dry seascon.  DBeeause of the de-
the f1sh were so hungry they Jumped from the water to snatch at flylng ashes produced
arive number of fish succumbed because of the alkalinlty of the water even prior to the
2o the stream by the rain.

BENEFICIAL EFFECTS OF FOREST FIRE

fo hapsinning of this discussion, 1t 1s deslirable to explain the use of the terms "eontrolled

v burning, T and "wild fire.”

A8 pURNING" means that fire Is to be employed for some gainful purpose., It implles that,
5ot ogtarted, It 18 confined to the area to be burned, the rate of spread and intensity of
s cortroliled, and that this i1s to be accomplished by a plan. Those factors which affect the
1 g Intensity of burn are at a minimun. On a day when the wind veloclity 1s 30 m.p.h., for
ulice of 4 Plre breaking beyond the predetermined confines are good; controlled burning

“re, not be attempted.

e Inha™. Show and Kotok (60) have defined "1ight burning" as "--the Intentional burning of
ntervals with the oblect of consuming much of the Inflammable materlial and of So reducling
. I'Irc hazard that accldental fires will be controlled with ease and will cause but minlimum

rohantable timber.” '

voming" aroused a controversy between lumbermen and foresters in California; 1t was climaxed

v oyusarized below by Bruce (3).

aarnini @5 practiced by Californla lumbermen, 1s based on the assumption that (1) even though
. the teorest, little or no damage 1s done; (2) the damage, 1f any, 1s largely correlated with
" ceurla on the ground which, 1f burned periodically, will not accumlate and consequently
ool combustion with 1lttle resultant damage to the timber; (3) that 1t 1s impracticable
wLl Pirce. A1Y of these points lead in the ummistakable direction that, since flres are
Jrest sheuld te burned perlodically qnd at & time when the fires will do o minimun of

ssoel the complete protection fdea promulgated by the representatives of the United
svict baged thelp grgument on the fucts that (1) 1ight fires wlways do some damage, lut

o e, £ et iy e I, PY




ciies ety ot peepactge g fang o f0) cotthoneh admitted ly o fire hazard, the accumalatlion of
et D Tpatey Vw1 merpewver s dimintch after flve years - gthat o, net conblrne o Tee T

crecdersny wl L ol foet curfnes aeeretong and () romplele protection has proved Yo be prasticnhic in

CHed T ates,

o Pepeeber s Sege e Ty the peablen sndertook Lo oagreptaln a nrietlea] means of Tileht et
Toorie TR Uy nEpe pay thes Lot Yo whereby o minimup of damzpe would oceur and reduce the nard ap-
prostanly ot o preip s e anet

Ve Foprenley comp it ee whilen Davest imated the matter finally came to the followlnp conelisionnd:

. - A llght barningt In sering 15 unsatisfactory because by the time the duff is dry enourh toe burn,

it ¢ pemitble for [lre to be retained for a considerable period and thereby constlitute 2 hazard.
= Bumiteie Tnosamert tme toosat fsfactory from the forester’s viewpolnt, but is economically unnound.

o= ball obumidne 1g exiremely spolty becavise vepstation dries out slowly and may become sziurated
arain In a short time. The period of high hazard 1s generally ended by cenditions whlch precede
satisfactory burmning.,

- Tre conts of 1lipht burning, irrespectlive of the season, are hardly commensurate with the :in
derlved.

o= All burne damage reproduction.

Y= Mast burne injJure mature Ltrees. N

G- Lijght buming on large arcas 1s Impracticable because of varylng degrees of glope and vesstative
dryneo:s.

e Investioatlon was discontinued In 1923 wlthout devising a fire control system, based on the 1ipnt

crnter theary, which was more practfcable or economlcal than that in use on the natlcnal forests at thet
Lime which consisted of complete protection.

"trent bumine" and 1ts proponents have existed for a long time. "Light burning’, as undersiosd to-
dryy, trplles no effort for confinement within a given area; the burner does not recognize the rishts
Wi iolning land owners, ner does he take steps to protect adjoining lands from recelving the same Tren
21 Min oewn are glven. 1t remalns to be proved, however, that light burning has 2 place !n the rrastice
v7oferosury, oven thouph Show and ¥otok state {(60) that 1light burning seems 1o have some worlt from
Jtealtural standpoint In thal It readlly kills reproduction of undesirable specles, thing rous {
Slent ta too dense, and 18 an ald In preparing planting sites. Show and Kotok, however, rrobably hzd In
mid "eontralled” rather than "lT1ght” burning Insofar as the statements are concermned.

of

e
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"JILD FIRE" 12 the oome no "forest flre” 18 the word 1s commonly used. AS wno mentioned != trn boe

st of the chapter, foreadt {ires are today Synonyms for damage to the public. There 15 nesd
& rhraseolicry wherehy thero 15 the Implication that not all fire in the woods produces a harmivu!
© w11l be shown loater, there s evidence that there may be a distinct ude for fire In the practic
“ltivienlture, provided the fire 1g used Intelligently. When handled carefully, fire mey e of «roat ald

« tre forester In Seme timber types. Uncontrolled or wild fires are a dlstinct menace. Cur {mradiate
teablen 18 to educate the publie to the fact that when used by experts, fire In the forest can be wweful.,
Toeomoolle need be Impressed with the fact that the use of controlled fire implies that the ene wslrs it
dowall wware of 1t potentlalities for harm, s8¢ 18 cautious In 1ts use. It 18 also necessary v I=aress
e panlie that "centrolled" burning and "light” burning are two different uses of fire In tha far =t
"itpht" burning 1.0 been practliced for generations. "Controlled” burning, howsver, 1s scmething culte new
15 based on technlque.

n

J6omunt be emphasized that the effect of fire will result in more good than harm Lo the forsg:s covoer
! nlte only when controlled and in a forest type which has silvicultural characteristics that ie-d tleoma-

Totves to the use of fire.  The Instances of more good than harm produced to the forest hy unrertralleg

“vew are 50 rare and 1solated that they can be Ignored entirely in this discussion. The so-n3 P T1laht

'yt has no evidence to support 1t as a desirable forestry practice. The two terms "controlled buri-
" ond "1tght burning” imply totally different meanings.

A3 a Federal agency charged ﬁlth maintaining in productive conditlon the National Forasts, =- well a2
sooperating with state and private agencles in forest fire centrol, the United States Forsst Serv'ce W

3

bean placed In an awkward position Dy the findings of the Southern Forest Experiment Station In conne%-

¥
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z;. ¢ (unleal forest Lype. For several years prior Lo 1045, several foreslters famillar with
s hia - o.ooond some articulate representatives of the cattle Industry nad claimed that fire afas ﬁ?sm
S . oar longleal plne stunds. In 1935, E. L. Demmon (132) of the Southern Forest Expariment
o oube oo crelement that fire In the longleat reglon was not always accompunled by damape and =
1. sevaudly beneflclal to longleaf areas. When fire 18 contrulled, the benefliclal effects
! “ntement of Demmon’s marked & new departure 'r the policy of the (nited staver g
- . ed that not all "forest fires" are detrimental in thnelr effect on forest
Qgﬂﬂ
LG FENT QF CONTROLLED FIRE In forestry practice, so that tucre will be a net galn, pay be sum- =
BTN
. <=
giivicultural toel
p sctlon arainst excessive damage @
HANArEmMont from
Sifying some soil characteristics
To 4s 4 Stivicultural Tool
2® uuez of fire for silvicultural purposes are (a) for the perpetuation of temporary and sub- €
' tvres, (b) for the preparation of mineral seedbeds required by some species, (c) for con- .
ree dlgeases, and (d) for reducing competition which may be In the torm of grass, low woody \
. owinul TIeas .
a saveral forest types In the United States which are of high commercial value but
2 or sub-climax vegetative types 1n the scale of plant succession. Outstanding among (o
, nurthern wiiite pine (Pinus strobus); western white pine (Pinus monticola), and Douglas ’
sntsoets tavifolia). Where old-growth Douglas tir 3tands have been logzed with the cutting fol- oS
v fre, Douglas L1r has definitely taken over possession of the site. It 18 quite probable that,
ineond-growtn stands of the above-mentioned species created by fire, the use of controlled Gt 55
nothe-future te a part of the procedure for obtaining naturai reproduction.,
coriowinite pine, as well as northern whlte pine, both owe'thelr existence today In some degree to |
1 o the climax forests of the western white pine reglon contaln comparatively little white
cmued of mere tolerant specles, principally cedar, hemlock, and white rir, Davis (4a) s

¢leat cutting followed by controlied broadcast burning. I cutover western white pine stands,
. rally constitutes such a large percentage of the residual trees that, 1f 1t 1s permitted to
T the zite, 1t will exclude white pine in the subsequent stand; 1f 1t 1s merely girdled, the fire

oy X
{. os excessive. The solution to these twin difficulties, therefore, 1s to use controlled burning. 3
Lo {5y end Maissurov (7) have also emphiasized the Important part played by fire In creating exten- E;;;

fove oLands of northern white pine iIn the Northeast and lLake States Reglons. The claim that without fire E
Lo on. ofe3 woild disappear 18 considered, however, to be extreme.

~{oned previcusly, 1t 18 probable that Jack pine In the lake States was able to extend 1tself
~¢. The relatlonship between jack pine reproduction and fire 1s so intimate that the gues
- raised, "Can Jack pilne be regenerated without fire?" (151) Some source of heat 13 neces-

i
S, o oimade, the seed stored so tightly beneath the cone scales of Jack nine. Flre In the past his been ﬁ’gq
Lot iency to accomplish this. Although Eyre {181) hag stuted that technique has not yei been .
z‘ Lo A
luractorily reproduce Jack plne with fire, there may be, and probably 1y, a meuns wherehy i
L2l Swn be used Lo secure Jack pine reproductlon at a reasonable cost. < i
npleal type {Pinugs palustris) or the South 1s sometimes rererred to as o "Plre climax",
Powilth the exeluston of fire, longleal pfne would be foreea - ot of Lhe Goptrant positisn 10 (o
. s part of Lhe southern ploe reglon.  #or several yeasd, H.oif Chapiman (8) has boen a
- oul the age of the controlled burning In the longleaf tvpe for reproduclng the drea o A
Luucact of wnoagency, guch as flre, to remove the mechui:dlca] tnterference provided by dead
sieo, conifercds jeal litter, ob any other vegetation which produces "< “rough", will £
2A~P N
e
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Ceo b Yoos b fotapd Premy o Y T ot bow i th minera]l egrth o se thal porminal toen omay oo

T lezee fe it e s e b tye to ceodiod peeil vements of Jorgplenfl, Uorpor oandg Osbhormo pron
Gt B e et e me o by TH s pronured Wt more Poyorih e Poropermib o o7 b
! Yooy L mbeeen b b oo cpendoed by i geing, spaclue, and huratne, oal there

eIl e be it el wratd vhew bl dLoe tags or seading were superlor to baralap Forothe orant tem

e ie coeidbeed, Tramaeh a baming 18 eonslderably chearer than the other two methnds wred 7oy

eewc et wineral aosdbed, the burning procedure 15 the preferred technloue. With the same mumbnar of

Cynt o la geedn, the ~xposed or mineral seedbeds yielded approximately four times the guantlty of seellings
sn four-year-old roush produced in the work conducted by Osborne and Harper.

the cindy o e same sablect made hy Roberts (S) was less comprehensive than thatb non-

! aberne and Sarrer, his findlneg were very similar, On those burned beds which were profe-s el
sodents, the germinatinon of seedd wag 49.7% and survival of these P4.1% In contrast to the unb 5

cvwhiel the permination was 25,%% and survival vH.5%. The unburned beds wers located on a rouen
‘oo vear old; on an older rough, [t may be presumed from the work by Osborne and Harper, thit the
Soororaney owontd be stll) reater In favor of the burned seedbed.

1read

Aataon (207) has polnted ont Lhat another difficnlty encountered in reproducing Jack plne [z the

‘ on ol a sultable ceedbed. 1L waS found that jack pine requires a mineral seedbed. To senurs ire

codind, the indecomposed organlc matter on the forest floor must somehow be removed so that the cesd man
oeenract wlth the soll, Harrowing the soll has produced the required seedbed, but 1t 15 possible

ooty same resaltrs can be achleved with the use of controlled flre, for fires In the past have ennbied

Taci pleo Lo poprodace 1Loellf so well In the past 1207),

1

ol Une of the most oublsitand!iryr examples of the use of fire for the control of a patholes!en!
the longleal reglon where fire reduces the sporulatlion of brown spot ncedle blight. Proriandt: "
tralied bnrning In areas Severely affected by the disease has a beneflclal Influence In combrallirg !l
ilonce.  When the diseagse 18 nct controlled, there 1s consliderable reductlon of green leaf suvfare for
Pie mmafacture of foed materials wlth consequent redugction In yvitallty to the polnt where helght srowth

* iryrleaf 1g topensible (8) (9).  The use of controlled burning at three-year Intervals mduces “ho
vocle plight aetivity to a point where the seedllngs are able to make more growth than would otherxzica o

aasthle

The burnlng method 15 effective for reducing Ribes population Iin stream bottoms. The fire destioy:s
ety orepd o loo hurns the seedr stored tn the duff (134).

Doma Colfforniang have advocared "light burning” as a means of controllng the dendrocteneng: o
i wus Winlte’z belfef that "Upght burning” definltely lessened the attacks, but entomologiols nre of ne
ceidion that severe atiacks have accurred prior to the perfedic 1light burning of the Californ!s forestz
and that fire actually i35 of no value for controlling the Insect attacks.

2. For Protoction Against Excessive Damage

11 has long been the custom In varlious reglons to burn strips annually around lmproved nraveriy ooion
)

a belldings, cranberry bogs, and other improvements surrounded by forest growth. Thaese prumliygsd mr e
deffnitely consldered as controlled burning fnasmuch as they are confined to a limited area.

The oid systen of 1llght burning the southern pine woods for reducing fuels as a protechtive miirure
qaval ogtores operatlions has In some Instances graduated to controlled burning where the hurner &
numld, sL11l weather and confines the fire ta the property being worked for naval storas.

Uemtrolled burning has also been employed to a limited extent In young stands of slash »ine {7 ha
mpltes gtage to lower the risk of crown tires. The surface fires reduce the ground fuels
dhen e stand demiity.  Slash pine reprodurtlon frequently occurs In greabt denslrty; this =stius?
iosen Lhe stand to a very high hazard. In nrder to overcome the probablllty of dentrictlive croae 7imas
!n the denge stands of young slash pine second growth, thinnings, followed by conbtrelied Flronx oy dosn
wed, Examination of the growth of the trees left on an area glven thls treatment showed that =i flre

the denslTy
]

!
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was Nvh, (See Table ¥
for gnty and Flgure 12

ror fllustration).

Slash Disposal

One of the first sters
taken by the imlted Stutes
Forest Service 1In the mah-
agenent of the western nu-
tional forests was to con-
trol fire. One of the
chief sources of destructlive
Pires wis 1n the slashings
produced by logelngy operi-
tions. To muke 1 possible
to control flre on cut-sver
areas, as well as to reduce
the hazard, a pollcy was
originated somewhsre aroud
1905 that, on the norvior.]
forests tn Catlflforit.,
slash should be removed
afLer Yoozl In ordors b,

2 T SRt

PP e
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reslors.
The general procedure is to
pllie the slash and burn 1t.

There has been gome
question as to the advis-
abillty of removing the
sleoh completely, It 13 a
recognized fact that, to
permlt the glash to remiln
in place after 1t falls,
there may be value from the
standpolat of aldling re-
production to establish 1t-
self or have favorable ef-
fect in reducing flash run-
off, erosion, and main-
talning satisfactory rate
of water flow In the streuwin
Munger and Westveld (185)
approached the subjoct of
slash disposal with the
1dea of devieloeping a method
or dlegposal witlich would
trlve o balance wherchy
the flre hazard could e
reduced by Jdlaspesing the
brush but at the sumo & ime
Jeave o sufficlent cmount

IR L

c

e

e

o




st

M

to ohtaln attendant beneflt s
turil and erasion copfre] et T T b e
1y reducing the ~ost of dteo
to the polnt where thare o i
omy sind resultonn henef Py ol o T i
the residoal atand <0 Liohop ol oo men s fyn

hazard condltlong erentiod by too moeen oo

Passibly the vitlun of Jeorgfom o e
nover of branches and nordie [1Erar
favoring reoroductinn In the o
becn over-emphasized, Thers 10 o slesle

supcrlior melhad of dlnponing o
taining comblned valurs in he
seedling development, and eraglon oo ral]
the method to be used wlll deprnd o fin
local condirtlons encountered. Penrnon C1077)
makes the statement that tha rrimar
of slash dlsposal 15 to reduce [lre 1oaoer 10
a polnt where fire control 1s possibhio,  Jho
use of fire, in the form of niling vl rurn-
ing the slash, was Justifiable ‘o) < ~roag
of high fire danper or high valu~ 1y oo Faorn
of abundant advance rerrnduction; [t

il et g

fnoto by W, S, Foros* Servien=301112 areas of low daneer and whore porenhtol ondl
e o eroalon domands that a tnver be lef:, “ire I3
aa 1iminnt r 31lun ey nt
lenae Standa ¢ Sinsh fine Snpllnqo Typical unnecessary for eliminating slush exept
Of Those That “ave Reeu Hurred Under along firebreaks (137).
Control 7o Feduce The Likelihood
Of A Leatruchlive Flre, where fire 15 used to dispese the

debris left from logzing, 1t Is
that a plan 1s followad o that the fire Is confined to definite areas and the buming »roducen 2 minlmm
of demage to the 3eed supply ot Lte area or the residual trees. The burning methods of dlapeding insh
left from Joguing are: (a) brosdeast In strips or blocks, (b) piling In wilndows and then firing, 7o) pfi-
toe 'n gmall plles of approvimately 107 in dlameter and than'flring. Juct, which of the meincds In most
satisfactory dependa on the fores) type, the time of year, and the objectives sought.

The method reecommended (£01) for the disposal of slash In the Douglas fir reglon 1v broadeant ‘wirn
ander certain 1imitations. The objective 15 to reduce the probablility of a conflagratlion and secondarily
create conditions favorable for the reproduction of Douglas fir. As recommended, (a) the area should hay
definite boundaries, (b} the burning should be done just before a rain falls, (¢} fire should be started
downhill rather than uphill, and. the burn should progress from the boundary inward rather than the ro-
verse, (d) the slash should be fired late in the afternoon, and (e) the burning should be dons speed!ly
and safely.

v

Tabtle T3
3. For Forest Game Maragement
HELGHT GROWIH OF YOUNG SLASH [FINE TRuiS

Comparatively 1i1ttle work has been done ol
UNBURNED AND CONTROLLED DURN AREAS
in the use of controlied fire In forest game ! ! '
ranapement. Because Stoddard was able to ob- Helght Growth tn vent
serve the effects of 1tpht flres which some- Stand 1 Year Before 1 Year Aftes o Yo Afcne
times resembled controlled fires In thelr ef- Tyre Burning Burning
fect, he commenced to use fire as an aid in Burned |Unburned | Burned | Unburned
hi3 management of forest land for quail and Open 2.81 3.96 2,86 3.14 ;. [y
turkey production in the Southeast. The use Derae o.85 2.75 9. 46 o.00 PEE TR A
ul cont 8 ult ' 9 g
entrolled fire 1s qulte legitimate on Very dense | 1,82 1.67 1.36 1.30 2.55 | TE.oe
certain game ranges and he has applied it [
E
1538 i 28=-5 :




ivoirohits restfon, Controlled fire 1o of value for severdal reusons,. (a} Without periodic burn-
i evos vanome praduns ly develops Into a tangle of broom sedge, wlire grusn, and pine straw, all of which
“rran, which are comparatively weak scraftchers, from obtaining their food which lodges under

oo v o sat. (b)) The mat of organic material also has a smothering erfect on native perennial
Ly ..o mirmaire a mineral seedbed and are of great importance as feed for quall. {¢) Controlled
- aenris close to the ground but do not open the canopy of the forest and the secondary
. T oo v Uie herbaceous plants;) this 15 an ideal abode for birds which need overhead protection
T i cren pround beneath thelr low roosts to keep away such natural predators as skunks, cats,
wacarg (83Y {66) 15 as much opposed to wild or uncontrolled fires as he 1s in favor of con-
s fopoyume bird management.

4. Fer YMadifying Some Soil Characteristics

(w27 the early arguments used by the United States Forest Service In 1ts campaigns for the control

© ¢ rrreg was that fires impoverlsh the soll. That there 15 a considerable element of truth in this
© rezognized, but there has been increasing doubt among some foresters as to the general applli-
¢y belief. The South, with 1ts frequent fires, particularly in the longleaf tvpe, has managed
“irn stands of timber on solls which have been burned periodically.

i Tircs have been sco common In the South, In the longleaf type, the results of the Investiga-

whe efPect of hurning on the chemical composition of longleaf soils 1s of timely Interest.

oo obtained from representative longleaf areas in the Southeast on paired plots, 1.e., from

col o nsd been burned frequently palred with another nearby area having the same soil serles, on
ad heen excluded for several years. On the hasls of these {nvestipgations, Barnette ana

to the conclusion that soils which had been burned frequently (&) were less acid, (b) had

e of replaceable calcium, and (c¢) had more total nitrogen than those soils which had re-

from burned areas had pH values ranging from 0.15 - 0.48 units higher than for unburned areas.
wipl . -2l ealelum content of burned solls was much as 101 percent greater than for unburned solls, and
Loz turagen 14 percent higher on the burned soills.

~ Investiyation of Heyward and Barnette indicates that annual burning has a desirable rather than
S uffect on the chemical composition of solls common to longleaf pine, so from this standpoint,
Coerclesn ftres cun hardly be condemned.

more recent, work of Heyward (192) 1n connection with soll vemperatures substantiates some of his
“tantneo ohtalned In Investigating the effect of frequent fires on the chemical composition of

i1 (87). As has been polnted out previously in thils chapter under the heading "So1l Composi-
Cior oo rretuctivity” although 1t would appear that the surface soll temperatures generated by the burn-
i o Iour-year rough are low enough to avoid charring the scil organic matter and yet probably high
s L opare avallable more £oll nutrients and possibly promote greater activity among the micro-

oy oL, there 16 no evidence that the heat of 4 controlled surface fire in a stand of longleaf pine

; nroduced an Ag horizon may not be more harmful than beneficial by actually killing the tree roots
130 the Ly nerlzon and removing the abode and the food materials of the macro- and micro-organisms. Further
Tnyertiiatton in the fleld of controlled buming may produce technique that will show how controlled burn-
= condueted to do a minimum of damage.
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Chapter 111

CAUSES
Pocange the United Stover vopost Seryicee In cooberation with the neveral forested ciatan poe go: 0 oo
the Torest flve actoery, NDoane had the apportunity Lo gstandardize the cauges Into definfte sronne oo
tiant there are now copparattye oralistics avallable, vased on state boundarles, concernine causes, 1o ,
and  eosty 0" forest fires.  These data are of value In understanding that the problem of forest firs ran-

trol 15 not untform throushont the Unlted States but 1a dependent upon numerous variables, one of wh'ch Is
cansies,

Cause Clasgsification and Detfinjtion
The Unlted States Forest Service has set up a classiffcation of causes which 1s now used ag a
gtandard for reporting by all state agencles as well as by the Federal Government on ltg natlonal forests;
thls 1s listed below.

1, LIGHTNTHG - Caused directly or indirectly by lightning.

2. RAILRCAD - ¥ires from sparks or cinders of all classes of locomotlves, clearing of right-of-way,
and all other fires Incidental to operations on or to the occupancy of the right-of-way of an
established common carrler rallroad and to common carrler rallroads under construction. ‘

3. CAMP FIRES - Fires resulting in any manner, smoking excepted, from carelessness of camperg and
travellers through the forest such ag stockmen, prospectors, plcnickers, surveyors, borry plckers,
hunterg, flshermen; thls also Includes warming flires.

4, SMOKERS -~ Flrese caused by amokers’ matcheg and burning tobacco in all its forms.

5. DRUSH BURNING - Fires causod by clearing lands for any purpoge, ofher than riphts-of-wav for :om-
mon carrier railroad or brush burning on logeing operations, or by rubbigh, garbage, range otub-
ble, or meadow burning.

G. INCEMNDIARY - Fires which, within a reasonable degree of certalnty, are willfully sef to burn
Tforest lands,

7. LUMBERING - Flres incidental to all lumbering operatlons; caused by sawmlll englnes, donkey
engines, logging locomotivesa and woods camps; smokers and warming fires set by loggpers, howaver,
are excopted and should be listed under "smokers”.

8, MISCELLANECUS - Fires which cannot be properly classifled under any of the other atandard headings.

@, UNKNOWN - Used by many state agencles, but not recognized by the adminlistrative branch of “he
United States Forest Service; thlg clasgsificatlon, however, 1s used in the annual forest f{ire
statistical reporta,

Discussion of Causes

A simple grouping of the causes of forest fireg conalsts of (1) those caused by natural amencieg ba-
vond human control, and (2) those caused by agencles over which man has a direct Influencs regarding their
exletence.

In the rirst group, the forest flre statistics cover the agencles under "lightning®. There may he a
very few instances of an unusual nature, other than lightning, which are cauged by natural forces nol con-
trollable by man, but these are so few that for practicel purposes, lightning may be conatldered arc the
30le cause found under this major group.

In the second major group, causes over which man has control, ars found all those agencies other
than lightning such ag railroad, campfires, smoKers, brush burning, incendiarism, and lumbering.

Obviously there can be no prevention work done in the first major group to remove the cauaatlva
agency; man 18 unable to control those meteorologlcal conditions which are responsible for lightning.. On
the other hand, however, all the causes other than lightning can be controlled inasmuch as thsir Houfce
18 human actlivity. !
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NHIGERE O LIGHTNING FIKES AND HUMAN-CAUSED

2TCTED ARERS

I} THE UNITED STATES

BROT ONLY, 1926-1935, INC.
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- siuple tabulation below 1llustrates that from a nation-wide standpoint, human-caused fires
nret st Mghtning-caused fires are responsible for less than 1/10 of the total annual
Tires These daty serve to indicate that the chlef problem in the protection of forests from
soten]ly the Temovel or control of the cause. ITnasmuch as most fires are the result of human
fncldentaily, rather than willtully, sets fire to the forest, the problem is essentlally
B L omast, for success, attack the cause at Its source In the form of education. This moans to pre-
it Lefore tney comience rather than to walt ror them to start and then attack.
LIGHTNING FIRES
snoindicated In Table 3, lightning flires are essentially localized in the two western reglons,
Nl e Pacific and Rocky Mountain, where the topography, belng as rough as 1t 1s, generates lightning
soisas connisd with pecullar fuel conditlons, described Table 9

FERCERT OF FOREST FIRES BY CAUSE

IN Tilk UNITED STATES
FROTECTED AREAS ONLY

1031-1935

idghtning- Human=-

Region Caused Causod
Northeastern . . . . 1.5 98.7
Middle Atlantlec. . 0.5 90,5
Southeustern , - . 1.3 08,7
Gull . . . e e 1.2 9a.8
Centrale v o 0 o« o W 0.2 99.8
Luke o o . . . .. 2.0 90.0
Hocky Mountwle o o . 6.0 45,0
Paciile. o L o . . 71.).0 81.0
Averm o0 For Gl R 7.2 2.8
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Lightning Storm Characteristics ooy

T cApe el alpiEes--0One of the continnnl
soens of Lirhtalng stonns In Lhe acen-

St ewirere DrewehiIng of strikea which
: St Pt londg on e part af Lhe
coaal o orenluation. Lo is enonomlcally
‘ slenble tnopan the forasts Lo combib
SUre thope  orcaslonal olcome loads;
iay do occur, thnvelore, Lhore
niri probablliitlcs for the creatlion
Saoeosflarrationwith wiiich ne average
cantrol anency can combal successfully,
in 1817 a single sterm wag ro-
qreveiihle for morae thar 100 strikes on
ost Torasl; also, In 1% ¢ on the Kantksu
ointonal Forest of ldahe, one storm wag
roespangihle for 154 recordad strikes
Qorosy area of approx imately GO0.000
sores (B3).
2. Wet and dry storms--There 1s a term used
wng fire control men which presunes to Phate by U S, Forest Servien-l60.74
d cate a storm characierlsiic which Flgure 13a
oy oW wiether therc will be an nn- A Lightning Strike
uoval amount of dIfftenlty in conlrol.
A "dry" gtorm is supposed to have little or no precipltation accompanying it, whille a "™uo:”
srinpa with 1t consldarable rainfali. For the Northern Rockies, only approximately 10% of inn
1d be called ddrw; of thene dry ptorms, 88% were harmleas, 1.6,, dld not cause fires Ptk
sL0rms, those accompanled by soms preclpitation, 6% were harmless. This sxploded u compon boilof
arong flre control men that dry storms were responsible for so many fires.

3, Zafe and dangerous storms--Whether a lightning storm 1s "safe” or "dangerous" 18 largely dnatreri-nid Ly
iwo factors, (1) the accompanying precipitation and (2) the cloud-to-ground sirikes, In 11stnalrs
otormg, Gisborne found that the average duratlon of the "scud"” rain--that preceding the actnal lithi-
ning flasheg--was twelve minutes and the gecondary raln--that following the perlod of Intense 1llimhtning
flashea--was thirty-seven minutes. As would seem loitical, the more precipltation which acromprnted the
Jirhtning, before and after the flashes, the less-1ikelihood was there of a flre starfins. /o "aafe”
tvpo of storm 1s one In which three-fourths or more of the flashes are cloud-to-cloud, buh 1 & re
(han one-half of the flashes are clond to ground strikes, the storm is "danmerous”.

4. Sleapers--Another characteristlic Indicated by (isborne’s analysis was that llirhtning flres are fre-

{3 ntly not actually picked up untll sometimes as long as two weeks after the storm; fhege sva «rewn as
"sleepora". About half the fires caused by lightning are discovered within three hours after he
gstorm has occurraed.

5. Time and place of occurrence--Lightning storms may be of a general or a local naturs, that !s,

relavively high proportion of the region or a4 small proporticn. A surprisingly hilch parcentigs
in the Faclific Northwest at night, 10:00 P.M. to 4:00 A.M.; hore 28% occur as compared to A% frr t“ﬁ

Northern Rockies. Midnight, however, was used as an Indlcator of the night storm frequency, a. 1¢ ray
or may not have an important bearing. i




R
ST oo the Pactfie Horthwest, the storms usnally trive! unden eighty m{les before they are
CIELE Coo o Lhele afe lnnlances wnere & distance of 20 mlles  wdt cuvered before dlsuprearanca;
Lo Coruve! ratnor slowly, about 6 to 20 m.p.h., bul seldom over 40. The direction taken 1g
T o orin oand noroisast.  In the florthern fockles, 670 travel nortlieastward and eastward.
T . raoy--Tnere 1s a close correlation Leotween vonrh tonography, tightning: storm frequency,
CooL o ters e no altltudingl correlatlon with treerntdon; avperovimitely aus many lightatny
N oL o widuitudes as In hich altitudes, per olven lasd arsa.
e l-—The fuels 1o which lightning strikes ave most 1ikely to khudle fires are duff, llve
. i Trhese fuels are arravwed in descendin- order or Importunce. Bscause lightning
caroatoany time on any part of the vrotected aren, tte cune desres of cont ol rust be ex-
parta of the forest area, excepl wihere Tnere To o wlde alrffsrencs 1o fusl types. In
P ety contrast 1s afforded to forests where man-canused ires predomitate Indasmuch as thess are
siecwd owhare Lie risk 15 buncned; conseqguently Lie conro! orrantoation can be planned so as
Sl the righ rather than spread ot wniformly as in a6 case of foresto where lightning
ares pluce, any time durimes the flre season.
S possess the disadvantage, wmoreover, of sometiues ocourr!r: In hlchly Inaccessible
raval Sime gslow and the eontrol job tedlous and even nuzariaous. Lightning-caused fires
R by viie morning of the day after the storm, can usually be 1eadlly controlled with small
ip 4% re A hirher percentage of California 1iyhtning fires break looss again after having
“hanoeny abther cause of fire. This can probabhly be expialned, however, by storms fre-
oo Intgrisive tunching of cloud-to-ground sirikes that  tne norss] organization can-
thern, so-onerators are presgsed hito service with toee reculy Lhut, etther becanse o f
Conce o pressuce for gpeedy actlon onoeach Clre, Clreg Goe not acluio 1y ecorralled o
DL
MAN-CAUSED FIRES
i Pires ure due elthier to carelessness or malicioushess. 411 the malicions fires are of
i v, but all the incendiary flires are not set with mallclous intent. An example of the
vl ary fire may be shown by a group of Iinhabitants within or adjacent to a protected forest
G <170 to st numerous fires to embarrass the adminlstrative offlcer; or, because of actual or
7 Lo tiem by the lardowner, wishiing to haruss h1s representative.
ool e non-maliclous cause {s found In a case where a local resident wishes to burn off a
vl -7 L wwn {noorder to obtaln early prags for his cattle; this (s Incendiary, but not maliclous.
‘ caone belleves Lo be o desirable type ol duy to meeb hils reauirements, but neglects to inform
' oot admInlstrative offlcers of his Intentions with the result thai, the tire leaps the fire-
e ol o land recetving protection,  The net rosult of his short-sightedness 1s suppression
Colo o i Lo klg flre which was not confined to he area to be burned.
I FIRES vary In importance, dependent upon the type of rrains travelling the area, the ter-
[T e Ml
Sortie Ablaptlc States, with thelr high rallroad mileages and heavy traffic loads, all report a
GD 0 ree wonow of rallroad fires, with New Jersey outstanding in this regpect. dew Jersey has many milea
B ; Iucomotives travel at hish speed and ugse forced draft frequently; much of the rallroad
Lo tnodn recion where the pyrosity of Lhe fuels o high.
Livvoaetion ean he taken in order to minimize the mirber of wdlreoad rires. In some Instances,
i dseius o the smoke stacks of the locomotives has lowered the number of fires due to this

fretlcitey the trend which ratilread lires In New Jersey are taklme.

s of rallroad fires, a more positive savslns conld probatty

cln LURE=1034, rallroads were recponcibile foroanly G000 of o
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i Table 10
for doooes Lhan o widen Lhelr frebraooks, !
RRILEOAD FIRES 4w

ARG Tlren v 0 Peevcnopey by Iaeal ity The fiee _ e
Conrerer oot o8 Pree ahielr ean he o liminated Flye-tnar pariod
‘ 1951-1935
o et peegse T T InLmane ly dssoclated -
- , R N Yaar Percent!¥nnr
thobne e el conb o af egralessmena,  The only ranner in which o m=h
930 . . . . . BO.0
Pt In Pt heowoads ~an be eltimhnated 1 to attack each Nt

1934 . . . . . 27,
1933 < o . 23,2

cana soures as oan indtvidual problem.

The poople who cause fires clussed as campers are (1) fisher- 1932 . . . . . 20.8
) hwurtera, {3) pilenickers, (4) woods workers, (B) tran- 1931 . . . . . 18.1
T ie) proapestors, () berry plekers, ote Many of the Average for

Perlod. . ., « 21.6

St

are distinelly warmtng'fires and can be eliminated only with
porglatont education.

usnortsmon can be appeiled Lo by some device at the time the license Is glven to them, or propscanda
arival o woods burning can be itncorperated In the hunting license 1tself.

vinodsworrers can be cautloned throwh thelr employers and by appealing directly to them In & fanner
so teat they realize the relation bhetween thelr employment and the forest.

Flenickers generally congregale In public rather than private grounds; they are not a cerlous manace,

e class of people who have no regard for the property of others since they have 1ittle or nn oo
ayoroibility, are the transients. They kindle warming or cooking flres Jjust off the edge of *the b
towenyd morning the fire dies down until it cannot bo distinpgulshed from the road. The riglins wirds of the
!Intreor part of the morning fan the ashes into a blaze. The translent leaveg hls flre to the mercles cf
tho wind; since he galns nothing by extinguishing the fire, he seldom bothers. The movement of translents
can be controlled, however, with the cooperation of highway patrol agencles.

LVHAY S

Iy

As a group class, however, campers’ fires are an important single cause in a very few statss. In
only three western states, namely Utah, Colorado, and Wyoming, are they important. In the firat-nared
atate, they sometimeg account for as much as 30% of the total number of fires.

SMOKFRS fireg 1g a clasgificatlon which 1s probably much abused. Upon examlnation of the avatlable
¢utd on causes, the question immediately rises: Why, In a five-year average, were 44% of the jnown fireg
clitgnnd ag "smokers" In Pennsylvania when across the Delaware River, under very gimilar cond!hians of
ropooraphy, ciimabe, eoll, vegeriiton, social pattern, and Industrial acllvity, New Jergey rapnrred onty
25 aliributable to smokers?

Thore 1s conslderablo room for research in thig direction, that 1s, 1o determine the rlav which 1 go
frequently attributed to smokers. It 18 not unlikely that the flgure clted by the New Jersey organizstion
15 more nearly correct than In the case of Penngylvanla,

In a study of effective fire brands correlated with the moisture content of the duff, Sttavwal (70
found that tho smouldering cigarotte butt ls important as a firebrand only when the surface daff i
rolsture content of less than Bix percent. The mateh, on the other hand, 1s an effective firsbrand ayen
with ¢ low fire hazard when the molsture content of the duff 1s 17 to 22 percent. WIth these facte 1n
mind, the discrepancy between the percentage of smoker fires in New Jersey and Pennsylvanla appears to be
mogt unusual. * :

ERUSH BURNING fires are pecullar to no one region. Massachusetts for ingtance, reported 175,75 causad
v brugh burning as against ldaho’s 3.4%; Magsachusetts 13 one of the oldest states In the unton, whlla
Idaho 18 a state much newer and less dsveloped than Massachusetts, go one would expect a larper ﬁ--‘eﬂt of
fires In the western state. One 1s led to belleve that either the citizens of Idaho ares more anreral wiith
thunfr brush burning or have much less brush te burn, Nerth Carolina, another old state, rerorta 12.4% tor

the same period. Brush burning, 1t would seem, 1s hardly ldentifled with ploneering.

Tnis class of fire, however, 13 one of the easlest to eliminate or control. Brusn burninzm, a mee*~
cases, causes a sufficient amount of smoke tc be picked up by a lookout who can dispatch a patrolran te

- i’
3
33 ‘.




Wit T n T 7 e siaee the suppression agency on pruard.  Because the burner knows that 1f his fire gets

Tt el b Lrosecuted amd convicted, he will be doubly cautions.
Y o trisa Plres Ie geveral states 1s undoubtedly lowered by the permit law which requires

[ oo w permit before -burning In some states.

w11y low with the exception of a few of the southern states. Except for these

‘ ‘neentive for burning the woods; in other reglons, Incendiarlsm 18 largely of a

. e South, however, burning 1s frequently practiced to "green up the woods" so that
S o Torowe @t an earlier date than would otherwise he the case. This type of burning is
Lo o with Plrey set wlth malicious intent. The motive ig purely a selfish one whereby some

it

Lo tuo Lhie woods burner, admittedly at Lhe expenge of foreafl growth.

R A Southeast was suffering from a rainfall deficlency, Florlda reported for state and
A s oo proteetion, 1577 fires as belng of Incendlary origin; this amounted to 71% of the
Lt Vedr das agalnst 45.25 for the period 1926-1924. 1t 1g difficult to understand Just
=i onurked departure in one year from the average for elght years. It would appear that
Ced were excegsively high for those fires attributed te Incendiarism. It would seem
nienler of cauges other than Incendiarism to mount because the incendlarist seldom

f1o astting his f1re, regardless of the hazard. The more combustible the fuels, the more
St Uores smvre o ostart. The clgarette butt may normally be harmless, but do to excesslve dryness, the
ATl oo o onins tares 1t possible for the normally non-dangerous clgaretie to Kindle the dry fuels.

. wiether an increase in hazard raises the risk due to any one cause as could be in-
“ileride data referred to above.

e Sontheast In 19¥1 and 1922 was sn acute that conslderable attention was focused

:.03% of protected land In Florida In 1931 and 12,10% in CGeorgla in 1932. The con-

121 the Southeast caused Evans (22) to write a brief analysls of the background for

»loriga tourists to comment so unfavorably. ¥Florida was not pecullar among the

- Loeiavast 86 far as a large burn was concerned, but 1t had a higher percent of its forest

‘Lo nelphboring states 1n 1931. Two major reasons were glven for the situation:
~ wf ferest land ownership,and (2) lack of respect for property rights.

© {tem, there 13 a relatlonship between the fire control problem and the "New Public

! frequently used in recent years to describe the status of the tax delinquent lands.
ioridi state leglislature in 1931 accentuated the difficulty when 1t prohibited the ex-
AP ‘whlve state and federal fire control funds on tax delinquent land. This legisla-
Elo cenle s o anenoarient of approximately half of the area previously protected by the state forestry
S wntn Uroscoh™ area was soon putted by subsequent fires, so thal the expendltures invested for
Ceetorior Lo 1321 were volded on tax delinquent land. The action of the leglslature was most un-
it wag negatlve throughout--1t nelther deprived a landowner of his right to manage hls %ﬂggﬁg'
ner did 1t propose Lo assist the delinquent in restoring real values to the land by

e rretmeiing 1t from fire. t,;,M!
_ {
i

: zovond roup of reasons, 1.e., lack of respect for property rights, woods burning for early
xbtle and the annual burning by turpentine operators to safeguard their investment in
s and aprons from total destructlion by fire are good examples. These fires, set to burn a
i seldom confined to the unit to be burned, but burn ummolested to the property of ad-

Sfenns o0 Lanomn. The average naval stores operator has no intention of pretecting reproduction from :
o Tirvs because e leases his chipping timber and seldom owns the land outright. Tho | T 2
“ e : :Jan does 1little or nothing to improve matters; frequently there 1s no overseer and { :’
oot o, he nuay soe no value in forest fire control, ©=
RELIABILITY OF REPORTED CAUSES & - )
Lo Db s {eance ghould not be attached to the duta on causes of fires because the Yederal com-
AR Do tivro 1 ostute znd private lands are bused on astatistics cubmitiod by separate state Q¢~ﬂv*2'
ceivitoal ly adminlstered, 80 each organization concequently reflacls 2ore clearly the
Caistrative head shan 1s the case asont the vartows natlona! forests which Have a o o
niotrative procodure.
G
£
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@
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Fuchoof Ioauidlnna’s protacted area 10 located on solls which have timber types qultn nampnesss

s Taund fnoeastern Tezag; the soclal pattern onthese areas Is also quite similar, vet for the

-

.

per o

frtara repnreed BGL,EL n® ' Tlrag as belng of Incendlary cause, while for the suma pepiad 7
Trred UL, The dara oo I foared thah the Texans are also three times as caralenn 1a thelr oo
S nrn she Deatotanagn Lesone far bhe porlod mentioned above, Lhey reported 34,485 and 0.7 oo
eely.,
Table 11
COMPARATIVE CAUSES OF FOREST FIRES (68)
FOR NEARBY OR ADJOINING STATES
PROTECTED LAND, 1926-1934
) Reglon
Cauge Middle Atlantic Southeaet Rocky Mountain
Md. N.J. Ca. Ale. Colo, ’ Wyo.
T
Percent Percl:ent Percent

Lightning 0.2 0.1 0.9 0.2 51.D 43,2

Rallroeds 13.0 27.1 4.2 5.4 6.5 0.0

Campers 1,9 0.2 2.6 6,0 11.3 ) 27.1

Smokera 39.2 1.5 3.l 15.1 23,7 | 23.2

Dobris Burning| £3.7 5.9 12,0 26.1 2.3 ' 3.9

Incendlary 17.5 0.1 44,9 2.2 2.3 0.4
Lumbering 0.4 0,0 1.0 2.0 0.3 0.0 .

Mlscellaneous 4.0 3.0 20.0 13.0 2.6 0.4

Unknown 0.1 62.1 11,3 0.0 0.0 1.8

Tuble 11 Ilsts the causes by states which are reasonably comparable to each other from tha s
of reorraphlc location, area protncted, and peneral human activity. It can be readily noted that
rorative rlguroes progent dlscrepancies which are especially acute In the case of New Jermey ond Maryinnd,
toth anall ptates with concentratllons of population and varied forest types rangling from coastal plain
pine land to mountain hardwoods. For the period covered by the table, thors were ne natlional forents 1n
Morylard and New Jersey, few In Alabama and Georgia, and several 1n Wyoming and Colorado. Thers was con-
olderable uniformity of causses among the Western states, several discrepancies in the Southern, and ~any
fn the Middle Atlantic., The variation between the unknown fires in New Jersey and Maryland illustrates
Lo nged for better actuarial procedure.

tandopaint
f

ko oom-

Ono of the bagic reasons for discrepancles in reports on causes 1z becauss, when a flre breaks oucg,
the chilof duty of the person Iin charge of ths fire is to suppress it in the shortest possitbla time; 7 he
nad the opportunity to conduct an Investigation for cause, he frequently would be able to determina 1t
il definltely on tho basls of circumstantial evidence which, although 1t might not be gufficient io
gocuro 4 court conviction, would novertheless reduce the degree of guesswork conslderably., Thers 1z not
much difficulty entalled in detormining whether a fire is man-caused er lightning-caused; 1f the fire
gquite obviously has not been caused by lightning, it must be man-caused; Just what the nature of ti1e wan-
caused fire 18 can be determined only by prompt investigation upon the arrival at the fire. Thoss
agencles sincerely interested in reducing the number of fires will attempt to determine the cause
accurately in order to take steps to eliminate or reduce their number; where this desire 1g dormant, there
1s 1ittle incentive to fix responsibllity.

&




L oan all To

Chapter 1v¥

FOREST FUELS

winleh are the principal components nf fire dangar are {(a) constant or permanent with
these are topouraphy, fueld, aspect, and forest cover. There are also (b) the

23

srary fuctors wnich vary consliderably; these Include risks and the several msterologl-

«ro tie most important of the constant factors. The fuels make forest fires possible; without
woiia Lo no need for forest flre control. The other constant factors such as topesraphy,
foregt cover merely {nfluence the combustible condition of the fuels or thelir rate of spread

Ctve sabsograrted.

re5t fires arc concerned'wlith the pecultar behavior of the fuels upon combustlion,
tlzy 4vg haslc to determine those factors which may sef fire to the fuels and the reaction of
@il wrhiited.  The causes have been dlscussed in Chapter Tii. This imnediate discussion is con-
“oliy o with fuels.
. uro reasonaoly constant facters In fire control. The word "constant” has been qualified be-
st tno obvlous ohysical characteristics, such as fineness, depth, and state of decomposition
el frem July 1 oof one year to June #0 of the followin yeur, the melsture content will
wli, Fhe behuvior of a zlven fuel when burning will depend upon the presence or abgence of
Ao Factoreg whilen cuite flreg Lo burn flerczly at one time sl slowly at ancthor.

o, Fuels, and Control Planning
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Moisture Content of Forest Fuels

That. thera {o a relationship
totwemy the condftlon of the
funln and rvhe charuetor and
aoeverity of the fire has lonr
boon recoimlzed,.  In oone of the
earllest. publicatlons on Lhe sub-

Ject of forest fires In the United States, Graves (33

Table 15

RATE OF SPRFAD IN TIMBER TYFES,
CALIFORNIA REGION (39}

Acréq Burned per llour Elnpsed Time

Tiwber Type 1911--1920 Northern California Forests

cayarernl, graae,

v )d]m*d 2
[ B
Yollow Pine-

Mised Conifer 6

Sugar Pine-fir
DLouglaa Fir, fir 3

work on determining the rolatlonship between fire behavior and fuel dryness.

drynecs of the fuels, of which duff was one, was the
hazard.

PR

Puoto by U, 3. Firest Service-100332

Flgure 13c

Ponderosa Pine Slopes Which Grow In More Qpen

Stands Than Chaparral And Conmeguently

Bave A Lower Rate Of Sprend Than In The Case

Or The Chaparral

mentioned that the molsture content of fore=t fuslsg
has a marked influence on the occurrence of and be-
havicr of fires.

That the molsture content rf the fua'ln tre
"mumus" In particular, affected foresnt n ey {or
was also noted by Willlams (45), Forecaster for tin
Weabther RBureau. It was hls opfnton that the flea
hazard is proportional to the rakbe af avapnrnt
the fuel surface. The rate of evaporahlon titvral1f
influences the moisture content of the fuslsg them-
gelves.

Two pioneers In the field of forest flre lrnvestl-
gation were Show and Glisbormne who commencoed !ntenslyve
@isborne gtated than the

best indicator of the current degree of forsn" fire

Although precipitation was tho meteorologlcal element most frequently used hy Poronters - irﬂl

cate tnho degree of fire danger, this element falled to record the varyling drying effect the atmos “hﬂrﬂ may

hiave on the fuels botween perlods of precipitation.

Those fuels used by Gisborne (46} ag fual drymess In-

dicators to reflect the degree of fire danger were (1) light moss and dead herbaceous leaves, (2} twiza,

duff, and branchweod, {(3) top 1/4" layer of duff,

The dryness of the several fuels establishes the fire danger.

(4) heavy slash and windfalls.

When the heavy slash and windfall be-

?

coma oxtremely dry, there 1s not only the possibility of a conflagration, but algo extreme difficuliy »r

cupprosslon because of the terrific heat generated.

Reaction of Fuels to Drying Influences

There are several classes of fuels; the basgis for the grouping ia thelr senslitivity %o “hn ﬁryink

influences.

The lighter the fuel, the more sensitive 1t 18 to drying Influences; the heavler the qul,

a7 s




LD¥ 8Pkdab FOk TIMBER TYPES

e indicator 1t 1s of the cumulative effect of the several drying factors, but i1s a poor 1n-
* carrent conditions because of the lag between the molsture of the fuel and the drylng causes.

¢ cresctns from the light to the heavy fuels, Gisborne found that they dried out in order of thelir

.., uhe 11ght fuels responded readlly to short-term drying or moistening influences, while
Ly ‘el Taels there was much more lag in thelir drying rate.

“uatlon presented statistically in Table 16 is

rovundable when 1t 1s realized that with the Table 16
, Buth as twigs, a higher percent of the total MOISTURE CONTENT VARIATIONS OF FOREST FUELS
ciu fuels 18 directly exposed to drying In-
; m iy the case where a much smaller percentage Fuel Forcent Holsture
Irn oot osurtaces 18 exvosed, as in windfalls. M in i |Max tmum | Average
INFLUENCE OF FUELS ON FIRE BEHAYIOR I A ro | 24
snetve application of fire danger as indlcated by o) oeenian 3% of etoaroseal 18 P I
‘t1omo 15 practiced in Reglon 1 of the United &) Full layer of duff , .| 9 520 52

5% Hervice--the Northern Rocky Mountains.
L4080} developed a system of classifylng and map-
Two aspects of fuels contribute directly to fire control work; rate of spread and reslgtance

S By knowing how rapidly a fire will travel through a given type of fuel and the degree of

orcauntered In constructing a fireline, a dispatcher can estimate with reasonable accuracy the
- fnm-f?tﬂ to corral the fire. Another use of fuel classification {8 in determining the location
“portatlon systems.

cpread and registance to control were each broken down into four classes: 1low, medlium,
Thus fuel referred to as HL would mean one having a4 high rate of spread but low re-

' Spread

‘nterssting phasoe of Hornby’s study wag the use of the perimeter of a fire rather than the
“uvalved as the factor which determined the corral time.

The perimeter 1s used becauge it 1s the part of the fire on which
the work is done. The perimeter 1s the active part of the fire. It
18 the point between the burning and the unbuwrned or combustible
T438 . . - . » - . « .rapld fuels, as repregented by the going fire, which are of concern from a

Table 17

T suprression gtandpoint.

etir

On the basis of timber type, Hornby was able to prepare a table
.ne fir end lodgepole pline

on rate of spread in which the types are arrangedat left in descending

v wine and cedar hemlock order; these contribute only a part of the fuel picture because such

B factors as pregence of few or many snags, relative amount of moss,
‘ir wnd spruce. . . . . slow blow-downs per acre, whether previocusly burned once, several times, or
not at all, whether cut-over recently, have all been omitted from con-

wion, but all of these factors contribute materially to the rate of spread and resigtance to control.

iead of agsoclating timber types with their relstive rates of spread, tho phrassology of "low",
"hiph", and "extreme" rate of spread was colned, with a specific rate of perimeter increase
L» vach for average burning conditlons. The data in Table 18 on following page show the specific

sriviest tu each rate of spread class.

Resistance to Control

fotance to control was also broken down Into four parts; this factor indicates the quantitative

luster of held line produced by one man in an hour.
. dista thooge factors which centribute toward resistance to control as follows:

A. Fuel Conditions B. Exlsting In
a. amount a. stending green timber
b. arrangsment b. snags
c. alze c¢. windfall and glash
d. gpecies d. brush,reproduct.ion and grass
e. decay e, duff and roots
28
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Table 18 In the plannin: vy~ o

HATR OF SPREA. 0F GLASSES OF FUELS Northern Rocklas, the pne

liclat fve Nate of Sproad _Ancrenso In eptmeler per hour affectingm the ra'.n nfl aoprendg
S R LR Rt gistance Lo control »f 'hin e
Medlum. . ., L . v . s i e e v e e e s s O-t0 chalns .
WP o v e v e e e e e e e e e w « 4 . B-10 chalns forest types were clispstfled.

Friveme o o, L, .10-14 chafns

« 4 4 s s

20 1s an excerpt from tha tah
fuel hazard ratlings romplled
larch-fir, white nine, and Jed=apnln
pines forest types.
conditions of gpread and reglchance to
control have been establls:ied for

Table 19
RESTOTANCE TO CONTROL AS DETERMINED BY FUELS

Amount of Mfeld Line Conatructed
per man~houp

Saven artorate

Aeintive NResistance to Control

LOW o v 4 v 0 v s o m o4 . e+ e+ &« « + 4 .B5,7 chelnas thege types. These foregh tyoag, If
Medlum. o o & o . . P . P . 4.1 chelna

MWEh. & s s 6 0 0 o . e e e e e e .. .1.5 chelns they occur on northeast cloprn in
Extreme . . « « & 4+ = . . - e v o o+ « «0.2 chelns

dense mature stands, with very few

snagg present and small amounts of

ree moss produce fires which Increase thelr perimeter alowly and are easily controllad, If, on the other

tand, In these same forest types with stands of mature timber which have been burned over once br.,a lizht
Ire, resulting In dense reproductlon occurring, with wany windfalls on the ground and highly inflarmable

rmaga present 50' -75' apart, a firo were to start, 1t would spread very rapidly and be most difflcult to

control.

Davices for Determining Fuel Moisture Content

The best, indicator of forest fire danger is the relative degree of registance offered by the fuels to

frnitlion.

That factor which has the greatest influence on the Inflammabllity of the fuels is molsture

content, because the more molsture present, the more energy 1s needed to drive off the molature before

the fuel 18 kindled.

The first satisfactory instrumental device produced for measuring the molsture content of dufrf, as
representative of the lighter fuels, was the "duff hygrometer® originated by Dunlapp of ths Forest Prod-
ucts Laboratory, In cooperation with Gisborne of the Northern Rocky Mountain Experimont Station.

Although the duff hygrometer is well adapted to the measurement of the moisture content of the lighter

fuoly, it 18 of 1little valuwe In
determining directly the molsture
content of the heavier fuels, such
#5 dead branches, brusgh, 1limbs, and

Table 20
FIRE HAZARD RATINGS FOR FUELS

(Excerpt from "Instructlions for Fusl Type Mappinz",

by L. G. Hornby, R-1, USFS)

cnagrs. The dryness of the heavier
fuels contributes largely to the XNo. Forest Condltlons g:;:ngf;:;ﬂé;zcggi
intensglty ef the heat produced by
i Mature larch-fir, white plne, or lodgepole on
the fire, "Hazard sticke" of protectad flats or northenst'alopes, where wind- i
c fall 1s light end not continucus; stand dense f
coveral sizes and combinations have 1 |enough to shelter fuels on ground. Ground L ' L
been produced by the Northern Rocky vegetation conaplcuously low shrubs throughout. )
Trees clean end snags few, Tree moss may be i
ijountain Forest Experiment Statlion moderats. & :
and  the Pacific Northwest Forest 2 |If above stand is exposed to almost full sun and . i 1
Experiment Station. There 1s a wind has moderate access to ground.
. If windfall and anage ere moderate but con-
rarked gimilarity In the type of 3 |apleuous and mlxed with continuous grass carpet ¥ M
aticka, one difference bsing that end atand 13 exposed to wind and sun.
. If windfall end anags are moderate to heavy, con- P
the Facific Northwest uses equare 4 tinuous and Intermixed with only ascattered t".reas X ;
+ 3 an d N of the old stand, and reproduction does not fully
sticks and the Northern Rockles shade windfalls (fm protectsd N E slopes. i .
uvge round sticks which are gimilar 5 |on exposed S W alopes. TR R
to branchwood 1n cross-section. If theose samo mature stands were burned over Ly '
light fire, or wore heavlly bug kllled, resultingi ! )
Nelither the duff hygrometer ¢ |1n donse reproductlon 20-30 years old, nob som- ! q | ‘e
pletely shadlng windfalls and contlnuous rotten ) i I
ner the hazard sticks as generally broom-topped or otherwlse inflamnable snags 50-"751 : B
ussd racord graphically molsture feet apart on protected N E slopes. H ! :
| ‘ LR
content fluctuations. There 1P In 7 |On exposed 3 W slopes. | B |

39




|
i

;t ity Priest River Experimental Forest, however, an instrument which records the molsturs con-
4T ana the hazard sticks, as well as wind velocity and duff temperature.

; iR consists of a plece of rattan about 12 Inches long incased In a perforated metal
twately 172 inch in dlameter. The one end of the cylinder has attached to 1t the fixed
5 tte other end 1s attached to levers which control a dial which 1s calibrated from 0% to
wan Leen marked to show the expansion and contraction of the rattan based on the molsture
csauphere surrounding the duff. Rattan 1s fairly responsive to the molsture content of
rodtum.  When the rattan contracts, due to the drying out of the surrounding medium, which

.. .ne forest floor, the pointer on the dial drops toward the zero end of the dial; when the
cweutek due to Inereased molsturs, the pointer moves toward the 30% end of the dial. As
.+ -aints out in his description of the device, fires do not occur when the fuel molsture con-

7 iy 1n excess of 20%; this determined the magnitude of the range of the dial.

T 5 are indicators of the moisture content, and indirectly the Inflammabiiity of the
_lv, wioh s branches. They consist of wood cylinders 1/2 inch and 2 inches in dlameter and 18
round; when square, 172" x 24" and 2" x 24". The half-inch sticks are referred to as
chi as three are used jointly for the purpose of producing average results which will be
o whaen 1f single sticks were used. Because no two pleces of wood have 1dentical structure;
siiree diminishes departures from normal for any one cylinder. Considerable care is exerclsed
sraunion of the cylinders so that those evidencing wilde departures from the bshavior of others
4wl ot put into use. Ponderosa pine sapwood Is the material from which the round sticks are
{(i0} hus written in detail the manner of preparation and method of field set-up. Mat-

¢d conslderably with the various species most genvrally available for the reglion 1in
vl fnvestipating; his final cholce was ponderosa sapwood for tho 1/2 Inch sticks and fine-
iy for the two Inch sticks.

Zarific Horthwest Region has devised a means for determining the molsture content of the hazard
any computations, thug lowering the possibllity of the numan element making an error in the
:nt determination. The sticks are placed on & beam arm scale which has been calibrated to

trectly in terms of molsture content rather than grams for the sticks being weighed.

Ti450 be supposed, the smaller sticks are the more responsive to changes of factors which in-
ne - omolgsture content. Both of the standard sizes, however, are Indlicators of cumulative weather
iownich are not shown by any other single measurement. The two~inch sticks In particular are
7oeiwenalative canditions which are not so well shown by efther the duff hygrometer or the
iobe beciise both respond fairly quickly to those factors which influence thelr moisture con-

“i tnvestigators who have devised and worked continuously with the hazard sticks have found that
rzionsiveness 1o Influencing factors diminlshes with age; after four years of use, they are no

rpltable,
i. thiu correlation of the factors of weather, fuels, and forest fires, Gisborne’s (56) study of the
$vitg Lne mogt complete at the time of 1ts publication. Although Show and Kotok had done some pre-
oo owarke vilth the molsture content of fuels as determining fire danger, Gisborne carried the work to
sns advanced polint where he was able to produce a table of relative hazard, based on the molsture

o fnsouppor layer of duff.

Tabla 21
GISBORNE'S HAZARD TABLE

Relatlve Fire Dunger (%ﬁg gﬁ;s\::;‘ght)
Non-inflammsble . . . 25 - plus
Very low inflammability 25 - 19
Low inflammabllity. . . 143 - 14
Hedium influammablidty 15 - 11
Hlgh inflammeblliity . . 10 - 8
Extrems inflammabllity. 7T-0
40
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Table 22
STICHEL'S DANGER RATING TABLE

Yo lalure Contant
Surfare Duff

Poseress of Harard Effectlive Plro Brands

Cigerettes, losomotive apsrks,

Exi reme Below 6% plpe heels, matches, and cemp
flres.
High 6% - 10% Locomotive sparks, plpe heels,

matches, and camp [irsa.

Pipa heels, matches, and camp

Med {um 11g - 16% lros.

LowW 17% - 22% Matches and cemp firesa.

Yo o Camp fires; duff at edges will
Very low 23% - 29% amolder buf not spread much.
Generally sefe .30% or more None : qenérally safe fromall,

Stickel (79) went a step farther than.Glsborne and not only specified the degree of hazard whlch
ov'atg with a glven molsture content of the duff, but even identified the type of firebrand with a “iven
desree of hazard.,  The percent of molsture content of the duff and the resultant hazard as arrived at by
hnth Stlekel and Glsborne is very similar when Stickel’s danger rating table above 1s compured with
{:{sborne’s Hazard Table 21.

Gtickel ugsed firebrands which are always assoclated with man-caused fires and hils results are
partlcularly applicable o Northeaslern forest conditions where man-caused fires constitute ouch a hirzh
nereentage of causes., It 18 interesting te note that only under the most extreme fuel conditlons 15 the
rirarcetts butt a serious factor as a flvebrand, It is the burning or smouldering match which 15 respon-
glble for fires rather than the cigarette.
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Chapter V¥

FACTORS AFFECTING INFLAMMABILITY OF FUELS

¥ ity nf oy ctyen Dged g denondent apon Uaaoaiount o motature contalnad {n L. 7o
R S O :"‘ifum-m, Thocarn beogadd Bhat firan da nar baen ownen eadn e fabling,
i Goer, or Tomeduuiely atter vt Gas coritreid, ab Dl onhor extrentty of Trel msofotuie
F T Cowaceonnn whn hae o sartielnated 1o firo gaporession wows that eonflagratloug occur during

R
L6

ritewl mraalniy

deffetcnetes Wiich are peonerally wccompianded bty low atmospheric
Gosweve oo wanted some sort or index, howover, whicn woinld anable then to Know Jast

A P sarcmet st by exiatg ot oa clven bime end what thie probable nrend will be.
Aot eontrlnute bwward e roetict tve deyness o wetnoas of the funls are 1isted below.
il Tl e Mhnpe Faciory
[ Lt 1Y slorn, olnitoae, and asvocl
aecle matohures SY rarvest cover
R S AT LI Y hetrnt of the pround waber Table

s ovapsration

nressere

METEROLCGICAL FACTORS

St retenra e ot gy oy vnacy o T b reint el Setwest Cire dneavt foroand Giread winh
Danare anyarated aboves Thal o saveral woteorooitlend clements constiruting weatner fd
e : oo Tt Pl condiSiong wis recantloed e by Fralas fARd, Forccaster tor the
. bat, Fore st Ive gy tove D Lapoorariy, 4 Teas
G vonveratiare, Wnolwo elenenioownieh arc ¢ aered of Jreat -

an foregt Plee Inespiion and conural wuo aoncerned.  Jepfonal Tore-

remions

tha bopoprapsy g rough, 49 represented by the

R h snd weatnor mapg for the peelods when the Michiipan, Hinckley, Grest ldaho,and MHlnnegota
Pl . NS plottea on them only fhe Toobare,  ‘Theen wia an (ndiecatfon thnt the oon-
P crvead o cornor lesu eoinctdent o wlth gtoenant alr o whici, when heatod by o relatively orell
: Vi currenty whleh wiced by extrems vy dvy fusls, racidly enlarged the
: LN af divants beyorsd nuwean constoel.
! [idnhn Bire way due to a combinelblon of factors such as
X p ° i cogn Ty dlsuppiar two mont Ba
i APRETAE ] .
’ i % The MWeather Purewit Lo owind moverent in eonnection with velocitles, bul
H o idiny was only casual. Mo attempt was made Lo predict humidity, but 1t was understood by
Teoon L Faalfte Biope that when hot weather prevalled, the humidlty was low, and a prediction of

G R wodrovnt practically covers both elemanhg.

Sonoons Divessntabors uged weather glorento gdeh o rate of evenorntton and pelabive tomidity ag in-
(AN L el vy, Mann (47 found o cloma corralation briwess rote oF evioration and area
Voo rsdcwy vlirornta forento. Munmg found that o wind direetion bod oon lmpoarcant coprclation witih

soyvee s Californta Fovedts durdng Lhe perdod 1012-10000  vor each of 67 flres whilch birned
Coonapsd, B0 ogoaurred whem the wind direct{om wag from ke nortaeriy o ouoarant; for 42 flires
v aere:s or Eora, SO burned whien the owind Blew Irom o the aorthis & gnest fon could be

Locs ity nortn winds nay not fwe ceealer velecelty and b deter toa winds Crom any of the
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snadeant o, Qthep Inyegbipndors Do e come peetton enre Bo the conelunion Lhat wind veliosotir ot oo
offart en preq o of e s the ety teoddanbled, the pate of aprend [aoovdranied.

S (A0 mredIog Lo oo ety v Meat Tavanlhirnbor Lo orecoprnive the Impartinea o Tag
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e e b T et e e of et fve humtd Ity In o determining perlodn of 0foh hnraedd,
Todneteogeet e Pactrte Taerhogeet ey prapnsad Lo entabl{an a weale of fire danger Yoasad on
A EE crett T e T et e Ly fieen wi 1] not soread, while at 25%, fires will crowm,
wet Alon nepeetaved o eofgttye hum!-1TLy with forenbL Pires, but used frequency of Ineantion

free cloe ot Plves Inagmach s when s12e 10 used, the varlahle of control efficleney canrot he

t Lt 4
T e ey el Sles deer Loyt [t ions ta dabe {ndleate that (a) the dryness of the fuels do-
cheorendiiegn o gfth o owilen (hey enn e Uenited, and to some extent the rate of spread and cafe or

dny oof controal; (W) the molsture content of the fuels 1s determined in part by Soil melsturs, but
©brorrege aumnopheric faclops such ags precipltattion, alr molsture, wind movement, alr temperature,
Cracdtalton all of wihitch have the ability to remove molsture from the fuels.

Daoe Slreodancee st fidteate ot only Lhe readiness with which fuels will Ignfte, bt aleo ‘e

aorend, the gl ton beeapes o oonpley one and can be best underatood by a discussien of *ha in-

Potana] contefpat et faclors; each faclor, moresover, 1s the result of atmospheric cnnditions created by
votonte or antt-cevelontie cond 1t tan prevalling over a glven area at a gilven time.

Procipitation

Preclpitation, or rammfall 1o 4 crude Indleator of the degree of fire dancer; 1t Is a contribvaning
vy Mbe relatlve hantdity, wind, and temperature, and although 1t must recelve recognitlien, It ig
susitin!o foar 1L Lo vecelvo Loo much enphag! g.

Tee oumulative records of rainfaill have been used by Loverldge (51) as a basis for determining tha

foren Tire bhazard for forest reglong and for the entire forest area of the United States. Precipilation
cocercr whaye been maintalned throwshout the country by the Weather Bureau for a long pertod of time;
oo racordn gerve as a hasis for comparliscon of current precipitation. A deficlency departure recelves
;tive gisn and an oxcess devarture recelves a positive sign; the difference between the poslitive and
aeative fimures multiplfed by the acreage Invelved produces the cumulative hazard index figure. Py thls
no:l, Loverldge shows that for bhe forested area of the country a tremendous cumulative precliplitation

feAne 1 N _—_—
Ioooticy hiag boen bullyoup,

ol

e mamitude of the precipitation g an Important factor in affectling hazard. Rainz which daposlit
aren cuantitles of water over a conslderable period of time are of much more Influercs In increasing ths
catsiure conbent of the heavy fuels than are 1ight rains of short duration. To know that there has heen
rrecipltation 1s Important, hut to know the volume 15 of much greater value becausa, although light rains
cocrendo the hozard, heavy rains have the same effect but for a much longer poriod of time. In hlas study
#f pracipitation In comnectlion with forest fires In the Southwest, Pearson (138) stated that the ammunt
¢® rain which 18 required to eliminate firo danger depends on a number of circumstances, such as dls-
Lribation of showers, eharacter of succeeding weather, topegraphy, and the amount and character of the In-

fir;s7able material. For the Southwest, ordinarily one-half inch of pracipitation will minimize ti 'rire
diziror for approximately two weeks.

For Minnesota, Mitchell (139) has stated that the effectlveness of a given quantity of precipltgtion

{n preventling fire is determined by the season of the year; ons-half inch of ralnfall in a ten day period
<urinr the summer part of the fire season 1g less effective than in spring and conslderably lesas than in

4l1. This situatlon can be attributed to the fact that in the summer there 1s considersble Intarcaption

folings S0 that much less precipltation actually wets the fuela, while in the fall, with the foifazs
., “va, the rainfall has a much better opportunity to get to the fuels on the sofl. In a mors recens pub-
‘tertton, Mitchall and Richman (140) have plotted rainfall probabllity for the same reglen for [O-dwxr
periods during thoe fire season. The resulting maps show that the probablility of a hivh hezard 6 high
°nr certaln perlods ot the fire season, while for cother parts of the same reglom, for tha !dnntigal
veried,  the probability 1s very fow. The charts show that there is greater probabllity of 19
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For cevera ] dfeeday perlods than Cor oany other

(PR SUS! et s of precipitution In northern Wiseongin
IS ety tntg would Indicate a preater probability of hilih nazard.
mogelaric Moisture

sisture 15 of importance In flre control because 11 !nfluences the molsture content of

B L. e omodsture 1n the atmosphere 1s seldowr In a stale of equilivrium with molsture on

Thne atmosohere 1s frequently drier than our faces, such ug Forest fuels, with the

R S U el b I,
i ©. . il 15 exerted on the moisture tfound on the surface of the fuels. Wity increasing tem-
*h o, rmewtduing In greater molecular activily, the molsture on the surface of the fuels passes from

TLrie w0 e tanparatare 0f the alr

2
e

2{r ot an Increased rate. On the other hand, the foregt fuels are frequently drier than
Lienter fuels 1n particular absorb mofsture from Lhe atmosphere when thig condition ex-
cooctrnpe 1nono pull from the surface molstuare Lo Ghe itmogphers, or viece versi, from the of-
e riels, the molsture conditions of the dtmosphere are In o state of cogullibrium; this con-
soesn, varely oXlats exceph for short intervals.
.7« Llives means of measuring atmospheric moisture, or the "psychrometric factors" ag Stickel

; 2all tliem; these are (a) relative humidity (b) absolute tumidity, and (¢} depression of

[

Cowi THIRGIDITY 1s an expression of the degree of saturation of the atmosphere at a glven tempera-
increases, 1ts capaclity to contuln water vapor rises., With alr at a

<0 odderrees Fahrenhetit and a humidity of 1009, a lowering ot the temperature to 60 derrees

ToHgusens out, ar preciplitate the excess water vapor which the alr 1s not capable of contuinting.

.
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The vanse of ralablve pepldily ov en s From 007 Lo 1007 of saturation. Whenever Lhe relol tae ooy

roobear than dhe matobure eonhest o Ye ter sk an hamun, twird, and branchea, tho almacsdiees oot thn
oamaogponpe, pulitye o yneer o e tees T the ale Peam o all melat surfacen; those rarfares of core teaday
Prtnenat In Plra corde b 0 Papeet oot ar rombaal b e matertal fonnd In the £apent,

Foelat tve hum o Crdmenee e v he e whileh fires gttalo and partlenlariy e oo s n

rreneoy Pt s e Infbenen of e atmostchere when beoecanbalng omalloenooera af
LTy i o U wwe s rreraresl Ny how et batok ta thow the relatlon betwern pate of sproect and
| AR A N L [T N AN

Table 23
IERBRY: AELATINR ONITITY IPON
A A COVTRES . MALIEURNGA FEGTON Table 24

INFLUENCE QF RELATIVE IMTILTY 1o
FOREST FIRE LYCEPTION
CERTRAL NEW JERSEY, 1300

Plre Arean In
Throa &g Yaloelly

Syt ! Averape
e Povlordn >
Peomvtlea Do ) ] o an = e T
Sttty o o , e Flres Percent Tarcent b e
phoan ttaeg 4o 22 plus Relative Humidity FHumber Relstlve Unmidtsy| "H5071
JOne Mite l ML LHL ¥.P, 1, (day period) of Pires (day poriod) Yol Firea
I - T e - B A
LB eren 2D neres| 470 neres| 292 s 2¢ 18 2 3
A C et 218 gg 15 40 &
y 1. ) Ty T Ty 13 12 2
T N -1 S K. 20 11 a1 2
i " ] ") " 420 n 76 " 32 B 45 !
i - ’ o T T 34 7 4t !
] s " " - N
12 } : o S A6 5 | 50 plna n
19 L " s 6 " — e b
i . . .
1l R L " 130 " yal "

A table of relation batween relatlve humidity and forest fire inception hasg been nraparsd frow
Teerrad New Jerpey’n 1906 flres.  Inasmuch as wind 1y such a faclor In rate of gspread, Inception = hoe
ltoved to be Influenced mores by rolatlve humldlty than rate of sgpread.

it 15 Interastins to note from Lhe above data for western as well as eastern condlitions that arenund
T LED relattve himidity preaganta the point at which little or no inceptlon occurs and relebtively

“hirle gpread when the wind valacTiies are low.
Under cloudless sky conditions and little movement In the large alr masses, there Is a fd-nour 2ycie

thronch which relative humidity passes. The 24-hour dally cycle can be divided Iinto four periods; two
o rangitlonal, one thie day or low neriod, and ancther night or high perilod.

period gegment_of 24-hour day
1. day (low} noon - 4 p.m.
2. night transition 4 p.m. - midnight
2. night (high) midnight - 6 a.m.
4. day trangift.ion 6 a.m. - noon

A& eimilar sitnation 1s displayed on hygrograph charts located at the Prieat River Exper!mental
Farpet 1n Northern idaho. Although the periods shown on Figure 13d for the Idaho statton dn rnot onincide

precisely with thome for the New Jergey statlon, with the day perioed belng longer and the nflint po lod

shnvter, this might be accounted for In part by the readinga for the ldaho gtation uveliny Luwsl L
Awrngl whlle thoae for the New Jersey atation wore taken in March and April when the days were shortar,

Relative humidity frequently does not follow 1ts normal trend; Ilts departures from tha normai c¢om-
triture toward "blow-upo®. Unexpected changes in atmospheric conditions may be the cause, ag wag ha
sage on April 19, 1928, the approximate peak of the fire season in the coastal plain area of New .Jeraev.
n the above date the hourly averaga humidity for the day perlod wag 43%, but at 5:30 p.m. !5 wan 18
sod citd not rlae above 50% until after 9:00 p.m. The low mmidity, attended by 26 m.p.h. velocitiag ro-
eslted In an 11,000 acre Plre created by abnormal weather conditions due to a amall high preasure aren

auddenly forming over New Jersey. :
Such low values as 5% relative humidity have been reported by Gisborne (50) for tha Priesst #lvew
Bxper!montal Forsshty this is an oxceptlonally low valne. In general, fire weather in the West is _}

5 :
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13 e b luwer relative humidivizs than In the East; the duration of the low humidity perlods are
Ly Lo wrodoaged In the West. A relative humidity of 16, in the East geldom occurs and is consldered
sy ke oo nxTiv low; these humidities, however, are frequent In wegtern forests.

relutive humidity 1s not indlicative, by any means, of lessened hazard. It {s the cumula-
L . staeapharic molsture cond!itions which actually determine the degrae of flre danger. 7The
wie o Fooe of 1uZ4 in Idaho made one of 1ts most rapld runs when the relative numidity was 43%. Tnis
aroributed to the cumulative effect of a preceding extended period of low humidiry which

o heavy fusls to the point of being highly inflammable; these heavy fuels both dry out und

-ric meisture very slowly.

CUiaIVE MELATIVE HUMIDITY 1 a term which has been colned by the [ntermountaln Replon of the
dce s uales Porest Sgrvice. It 1s a means whereby the deficiencies of atmospheric saturallon, expressed
v ¢ relative humidity, are measwured and recorded for an entire fire season as a means of gawninge
voe coren of Lire dungel snich currently sexists. As explained later In rhe discussfon under the heading
"Itvy Lo Rating™, 1t Is 2 term which has been coined to show the application of relative humidity in
s uridopgeuging current forest fire hazard.

. ‘B OHMIDITY, or the welght of aqueous vapor, is Influenced by the air temperaturc and thne de-
SUougvaaanion of a glven unit of air; the unit commonly used Is a cublc foot.. The absolute humidity
v oriooes 1 terms of the welght In gralns of aqueous vapor 1n a cuble foot. AL an alr temperature of
nhelt and a2 relative humidity of 30%, the welgrht of the agueous vapor 1s 3.990 grains;

merature and a relative humldlty of 704, the weipght 1 5.8586 pruins.

s presence is also expressad In the Tneheg of presoore which Do expanclve foree

SEOTL L Lnw nollsn of mercury.  For example, In the Pgychometric ‘fables (78a) previred Ly Lne Wea hur
B e, s 10 relative humldity and 80 degrees Fahrenhelt, the vapor pressure ls 1.0022 tnches.

i OF TEE DEW POINT 1s an Indication of the molisture saturatlon deflcit of the atmosphere wid
ore rellabie Index of atmospheric dryness than relallive humidiny because 1t Includes o0 oo oo—
T tesperasure’s Iinfluence upon the atmosphere’s capacity to contaln waueous vapor. It :as

mec¢ that with an alr temperature of £0 degrees Fahrenheit and a relative humidity of 20%, tie

H! " sresater than when the alr temperature 1s 50 degreesa Fahrenheit with the same relative
olyoof w0,
& wiint (s defined by Moore {79, p.18) as ". . .the temperature of saturation."™ It 1s the tempera-

nowater vapor condenses. Althoush the dew point probably produces results of graater pre:
practical application Is limlted because of Lhe cure necedgsary to obtaln Lline dew polnt depreg-

;cunnared witn obtalning relative humidity readings.

; has two aspects--direction and veloclity. It 1s dominated by Lhe mass movements of air
the dally weather maps by the arrangenent of the Igobars. The movement of alr :ninses
proguces wind direction and veiociiy.

velocity 18 Important iIn Torest fire control from the standpoint of rate of gpread; the roru
; wind blowa, the greater will be tne rate of spread because more quani itles of oxygen, neces-—
amiwgtion, dre supplied to trne fuels In a glven perlod of time.

Lo shows the relatlon of wind velocity to slze of fires; 1t snows Lhit, with a ;flven reiative

nutll vy, the preater the wind velocity the greater the acreage burned.

oaralysls of fire Inceptlon and wind velocities for New Jerseoy Indicated that there was a corroel:d-
;svlon. It 18 qulte probable that for a specific area with glven conditicns of fuelys, lyje
G2 Lent o vyistem, and atmogpheric conditions other than wind, and man-cowsed [fres only, approxliately

Lo octsk oaxinho each day; with the fuolx In bazaraoiss condtoion, moy five, toad ctart,  On windy
YR BT coier fuels muy nobt be Inoa very dry condttfon, tut oray oe ooy e ot henen and {pnite
wovier Tuels, whleh fanned by bieh vl e Goeate oo b e o i "ead™. Under
e L with less wind movesent, The hiavlr Poasln oo e onited ared the [ehiter
b ly e o molst thal FIre eondd ot comt Dy Lo Lars 10 oo e Pl they would nevor

v !

Caitve Lo be Jdabented ny i fookon!
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Foven . . B .o it S R SEL L T ooy earralagl Inpe " ,
. o i . I : e - . .
o : Pred e g ey repent o0 By curface aff, Provallins 1, i
PR L ) , Lo P i w 1 wa b Loy T T
W oo e b e e tee U sdee i Il laenee whl leowind ﬂ‘gfoglgim.lrlwqrf R ‘
sorocent b e bt ponhiln potaeTdes with Chey correlat.ion T
N . Nerthe o 0 . o 1=
St Topowted Heeet fon oand f{res I Hew Jersey. Nontheast . . .| 1
East , . . . ’ t
o Pt ton T et Rt er faeererowgs forect cond i iong Southesst. . .| 1
' e . ) . South. . . .\I i
rogttone o e St eandacka aod New deraey are penerally Southwest. . RS
T O P Dty v oyeaper . . s Yiest . . . . . 3
B U S AN S R [ e magang whlch he ~
R 385 The afr SRLY] Ich have an In Nopthwest . . _1 a

o Pleacdaneee o caltfornia and Plortda, however, are not
Ct ol Pecaize Lo movement of Lhe masses dominatinig Florida are
om o ftaoce whieh at oany time were over Californla.

Cvaperation
verorat ion Y opot an element of weather; It 15 the result of the combined effech of wind mayemonr

siroterverature, atmospheric moisture and solar radlation. Munns (47) hag advanced the idea Laat rate of

cyn et iem T the et Tddax of antielnatinm fhe trend In fuel dryness. There may bo dist!net Jmita-
peouns o eyaporal o aeoa measure of flre weathor dun Lo the use of several of *he alrmonin

cotenoeens U ILule evavoral Inng also the ratbe of evaporatlion does not always glve sufficlent atinilloant

s

Stang of wind movonent, Ingsofdar an 1L affecty rate of spread.

G reacon that geyeral Investlisators have been Inelined to discount the real walue of rara of
sosroraston 18 becanse of the nature of the tnstruments used to determine 1t. In his work for tre
soincks, §tiekel {72) found iie rate of evaroration to be a very satisfactory gauge for rerhings the

covd o b aimaenheete drying Il laences, There was a very close correlation between evaporabion rata

!

Srure costapn o Che Gafr S eke o natred evaporation rate per hour, duff temperatvers, hoora
e Inat measurable pednfall) oot tampergture, depression of the dew polnt, and relabive hemidiry ging
PP oo lanure contoct Yo oaseertadn which of these Items gave the hilghest correlation. It wasn foupd  that

svddegrea of correlation ocenrred In the  ahove order, with evaporation per hour highest and relative

3t

T h
AT

O R

tooilte poreltle thal Lhe abtmameter has nch yet been fully exploited as an Indlcator o2 trand In
caodesing eapaclty of e foregt fuels.  The manner of obtaining accurate results from a porous curn

srmorenor, howover, requires carefnl handling, so it 1s distinctly limited for general fleld use.

Temperature

Alr o temperature 13 reflected by relative humidity Iin that the higher the alr temperature, the greater
capeelty It has for molatnre cont.ent or deffciency. High temparatiures, morsover, ara conducive to in-
cpeared molecular activity which hastens Lthe pagsage of molsture from the fuels to surroundjn dry uwir and
s tanrefore an eilremely lmportant Inflaence on the rate of evaporation.

H vemperaturng acour with daneerous fire weather., This condltion 18 particularly applicablas in
st wiere the atmesphere becomen heated to hiph ftemperatures dus to stagnant atmospherlc condlificne
i, hol weabther, strong convecl.lon currents ars readily set up by a fire. In the liorthwect, e hot,
crv winds striking the ldaho and Montana forests from the desert and plains areas to the east and aeat
sn create enormous hazard. Similarly the hot, dry winds from the Great Plalns cause "blow-ups” in the

Hih temperaturas alone are eontrihilory to hazard increase, but they are also generally =szcorzanled
tyovery dry atmoaphere Ir gome forest rerlons., Becauso of this complex situation, high temporasurcs migt
> ytewod with alarm locaily. Gray (82) hag eatablished a correlation of lomses, expressed !n lLerrs of:

duilar damage plus guppression costs, with mean annual temperatures. It 1s somewhat questionable, bm‘r;

s
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. it ALt parre Inb tan R oyt froen o et feabdn £len cantreal atandrnlnt oo fei oee
Prarors st e pyree! oot Ty obe Frap Uha ghiandpo Int of ant leima! Ten o eoni
A TN ST S U A RN R A A
Arrempstan o7 toep e e Ty S ly camn b e o w Tt tomn vefnrence Yo golar podtcotioe o T Pemnne
T C ‘ cooborefepn b e Lomperatire 1IN the olade at o Tolnt Sa Teet clieg thn
AL coo e e by ppmmes . Lhat o alr tesmperabure only as Just deseribed tooeeflcablae
Flpne v o ot U Tar, byt e Leoor the cnoe hneauae forest fire control Ia coneernsd wite faalg
ceoent L e L e b e Jen bt ® areag, are cxposed Lo the Influencen of ealapr cadiation
s v et e ey gt e e tae le diireet 1y and have 0 omuch pgreater Infloaenece In deyine Lnem
JUor e et bt iy e modesutope act fy [ty wag obbalned Indipectly from the alr which 1o hrated by
Cer ol sttt o wel] an Yy ddlreet cun raye,  Gast and Stickel (58) have showm thar solar
e oo feeee b gne Paet e To Preg ddipeenp o Te reenter the amount of golar radlation, as meanured

oot g te socopidis I direet eanbnet, wilh the quff, the lownar the molsture conteont of the

Barometric Prossure
"o harorelete pressure sthioly as a metaorological factor for determining fire danser 13 meaning-
pecodpns T I omeraly an tndex of the atmospheric pressure of the alr mass which effecte a lyvgn

Gy,

sarometric rros
araowhleb chow thie Incallon of the alr masnes over the Unlted States, indlicated by hlirth prersure and low
cervira arenn on Lhe woather map, A "ieh™ §s an alr mass rotating in elockwlion dlirection, pancrally

anre, In termyg of sea-level pressure, 15 the bagla for the constructinn of 4in Iso-

coeomparilad by fatr weather and low huniditlies. A "low” rotates 1n a counter-clockwice 4'recilon; 1L !g
snerally accompanled Ly cloudy woather and frequently by precipitation. The ranite In pressure extends
fron approxiyntely 20,70 to 20050 Inchas for normil weather,

Tre froquency of the 1sobars determines wind velocltles; when there are numerous Ioobars per unith
area of renion covered, (steep pressure gradient), there are high winds; when the pgradlent is relatlvely
fian, tihe veloclty of the windg s Tlow. !

Lownstier man ap o drawn da'ly, and gometimeg twlen asnch day, In the Weather Buroau nfftoea, !z haasd
naromeLrie pressure which indieates the locations of the pressure areas whiich are dominaning she infted
pates and ad)acent roviong at 4 lven time. These maps, torether wlth temperaturas of “he uprar sir mas
vl wind directioan, form the bagis for the probable movement of the air mass and the effect 1t will have
~oa ] thinge mareerolatical elementa which constlitute weather. These maps make 1t possible Lo wroagnocsti-~
cane e vapteng sloments wiich st itute weather.,

fovestipalfve wock fu wedtiner and forest fires by foresters and meteorologlists s poeon almost an-

firaly conflned wn 12 effert of the several factors on forest fires; little has been dene fo forecast
taese factor The meteorolsslsts which have been gtatloned at San Francisco, Californla and Mirscula,
Montana fer forccastinr fire weather confine thelr forecasts to very short periods. They are handicapped

wraover, because of occaslonal lack of signals from the Pacific Ocean and Canada whereby thelr maps are
dafirtent In degirable data; 1150 the rowrth hopography of the West sets up so many local Influnnces that
eoiinnal foreeasts are of relalively little value, One of thelr outstanding contributions, however, has
een the Loreeast ing of 1ightning storms which so frequently cause foresh fires.

OTHER FAGTORS

Altitude, Aspect, and Slope

The elevation and the direction the site faces (aspect) have an important bearing on degree of fire
danimar Tnasmuch as bobh factors influence the atmospheric conditions which determine melsture content of
i dirhter fuels.,

Hayes, of the Dricat Riyer Experimental Forest found that the minimum temperature varied cons id =
nily on the hasfs of the altltade, with ag mich of a differcnce of 20 degrees Fahrenhaft Sotwaen 2290 and
10 feet, elevatfon, The same investigation showad that, the midpoint on the slope, around 7900 feg3, was
drier than the 2700 reot and Lhe 5500 foot stations. The half-inch wood cylinders for a wesk s 1owed that

R,
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“”15 Tl Lo rarnss was u-14%; at 3800 feet, 6-u%l; und at 5500 reet, v-110%.  Duff molsture also went
-~ e gay ab the mid-point station, and did not rise as much at night as was the cagse for the

Vro et eomiltions have long Indicated that south slopes are chronically drler than north slopegs
oL exiased to the effects or solar radiation. Fuels dry out 4t a more rapld rate on
Do ©.ttoern aspects than on any other. There is also the factor Lo be consldered, however, that
v Lo wanuort relatively 1little vegetation which eventually form the fuels, so denge fuels which
sl awswnrd are seldom found on the southern aspects.
Faprest O0ver
Ao uenlevigt, Toumey {19) realized the effect that the forest cover has on weather factors under
the oal r; v uroduces lower temperatures, higher humiditles, and lessened wind movement. Jameson (&57)

+: various effects which (a) an open site (the result of clear-cutting or burning), (b) a
@3 {¢) a full-timbered area had on several weather factors.

Table 25
EFFECT OF FOREST COVEHR IN THE WESTERN FINE HEGIOK
[ Mean Keadlings
Factor Full Half Cut|Clear Cut
Timbered Ares Arsa

Muxlomm air temperature. . . .| 73,5%F, 51,708, (S5 IR R
Kuxlmum slr surface dufl temp.|77,C0F, 91.00F ., 123,00k,
sulutive humidlty, 4:40 LM, A5.59%, 29.0%F. SV
Wind movemont, 24 hours. . 3.8 ml. [18.8 mi, S2.u mi.
Evaporatlon rate . . . . . . 40,0 yma,| 77,0 gma.)165.0 quse.
Duff molature. + + + o« « « & 16.8% 9,00 6.,4%

. v .

fndicated 1In the data 1n Table 25, the effect of the forest cover on weather factors, which 1n
nen tne molsture content of the fuels, 1s determined to a large extent by the density of the

Tuotooally destirableo to have some sort of ground cover, even though 1t may not be forest pgrowth, in
26 the rirve danger. Gast and Stickel (58) have shown that the amount of solur radiation

e omolature content of the duff; the greater the radlatien, the less the molutures content,

; v raeliation 1w able to hit the duff directly. e more interception thers s plven Lo solar

radiat i, Ly LIos, shrub, or grassy growth, the legs exposed will fuels Le Lo desslicating Influences.

Height »f Ground Water Table
1. rwL offect of precipltatlion on the degree of foregst fire danger 1s shown Ly the helight of the
e e Lable. A conslderable amount of Investigative work has been conducted by foresters and
oo iobly cencerning the effect of atmospheric factors, particularly mofsture, on the dryness of
s, oL rolatlvely little has been done to establish a useable significant correlation betwesn soll
nz o fuci molsture content.

]

ather reneral way, Thompson (52) points out that there i1g a correlation betwsen the height of
. walspr table and forest fire Inception. The helght of the pground water table Is roupnly the

<L ©f <o balance between preclplitation and the rate of evaporation. The helitht of tne ground

aug an indicator e¢f the dryness of the fuels, combined with close observance of relative

v thie Indicutor of danger between perfods of precipitatlion, has possibilities which miisht be
Looruod advantage.

danger, as produced by the heipght of the ground water tuble, and stecan-flow
2 6. . o0 Ly disborne (50) have 11ttle differesnce. Wheathor stream-flow e helght of round water

R i oo used 15 detormined largely on whether the region Is locsdalbod 1o rwswad cosnlaln or nlll
*in i coastal plain area.
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“ajative Importance of the Individual Factors

el

Lo slaigreate cradfen eandtteted b Blekel (Y, he econcluded that the evaporatinn vate e oo
eobeay ot le Ipdex of evrpent gtmoapherle faetors having an Influence on fire danmar., 0ty oo oo
an] e af bhe corrolnt Ton batween the moteture content of thn duff and fhe soyaral metanpnlos!
Crr n ooy e D st e Sl Lorperatngye, hours sinee lach measurable ratnfall, oir tompor

R L T CR R o o T g relat Ive humtd Yty showed Bhat the Cirst-menttoned huel thie dilenest
steegoe ot Igntoc et Toned had the least.

oot
[l

lastrurental Pevices for Measuring Some Meteorological Factors

a)}

YRETHDITY Taoeensueed by paychromebers and hyprograpns.
Tie covshroeenrte readbyts are obtatned by the dIfference In readings of a dry hulb and wabt talh
ooy otoeimet e s hegTtaneans)y cxpoited to ale movement 1n the shade. The applicatlon »f the rreade
ot ree apapared peychrometric table ndlcates the relative degree of atmoSpheris saturatlon »ith
crovapoar, . The commonly used instrument s the aling psychrometer; stationary psychrometers are also
Towetye

Teechyeraprranha e emnloyed wheore preclse readings are not required and preclslon cun ba
cbieed o eort Innfuy of record.  Foresters have been handicapped by not having hyprosrarh rerards
“in for forenied arees and the Weather Bureau operates very few recording Instrumenta, Thae
craohe regaire eontinuous checking with a psychrometer. For readings between 20% and 20%, the

sverecraphs are reasonably acearate.

ATAD DOVEMENT 1o made wp of directlon and veloclty.

Cleochton o Indicated by vanes which poInt toward the azimuth from which the wind 1 blowir-.

o o wind, for oxample, means that Lhie wind lo blowing from the south to the nerth, Varlous clee-
rie devices have breen constructed for contlnuously recording wind direction.

Witdd velocthy 1o measured by varilous types of anemometers ranging from simple to multiple blads
“eenoand three and four cup Robinson types which are consldered standard by the Weather Buresu,
Aremoretors may record current or crmularive wind velocitles., Average wind velocity for a &4-hour
poried means the total wind movement, whilch might have been 72 miles, divided by 24 houra, whlich wouid
roaic din 3 plles per dour averape, Most of the 72 miles of movement, however, might have teen
~umilated Inoa few hours when the velncltles attained might have been as high as 15 m.p.h. for =hort

“rlods of time.

SUIPNAATURE 1s obtained by means of mercury thermometers; they may be the standard typ= which rmnarig
current. temperatures or they may be arranged with constrictions so that they willl record tha max!irum
AU nhytrum terperntiuroes,

Thermorraphs have been devised and are used for recording temperatures; they produce a permanent
record continuous for dally or weekly perilods.

PHECTPITATION 1a reasured by collecting rainfall in a funnel-shaped containser which In turn leads the
water to an inner contalner which 1s used for measurement purposes., A stick, which hac been cali-
btrared, 18 Inserted Into the inner contalner to measure the volume of rainfall In terms of inches per

e unlt,

LYAPCRATION 1s weagurnd by several wmcthods, ona of the most common belng the black and whltfe pornoe
cluy spiereg oxpored 1.0 the atmosphere, The exposure aof the sphares permits all the factars affar (nz

cvaporat.fon to Influence the loss of moisture from the contalners.

o et a7
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Chaprer v|

FOREST FIRE EDUCATION AND PREVENTION

The Problem

Theooawbade e i 0 rpayent b ap o aduegtlon Ly oone which 1s recopnized by the Terectpr:r ppe2eanlian ag
Aptoee tenetaet oo tet Lo eartieadarly true Tor those forest reglons where man-caused firen concblityts

e than one=tifoaf the flres. To date, a4 natlonal plan for preventing forest fires 1o stll! 'n the

Shweme AL Lhe Spelcane Fire Control Meeting of 1936, several fire control executlives receenlned the need
for & better approach to the prevention asoect of fire control work., It may be that foresters, by virt
2o anderpraduate training to which they are subjected, are not competent to adequately administer
orovenilon.

ue

¥ire prevention 1s a never-ending task. Perilodically thers 18 a new generation to educate, 1If each
cocrning generation 15 left ignorant, during its formative period, concerning fire prevention, 1+ must
opvain Ttg education on this subject from the precseding generation which frequently 13 not qualif®tled vte do
2 weeod Johs  In scme forest rsglona, a representative one being the Ozarks, annual weods burnin- nhns baen
sooeavablished custom for generations, Some of the native local regidents have always rﬂmardnd'tﬁe =
windotritive of ficers on the natlonal forests in the Ozarks as interlopers; although thelr resantmens
todty may be more passive than what 1t was ten years ago, that resentmont 1s still there and tne fesling
'3 renerally Lransmitted to the younger generation., This atate of mind can be changed only thranech
qattont, conatrnetive educational work over a period of yearg. The fact that persistent and cuestructive
efforts toward educating the local population of the Qzarks In the preventlion of flres is produeine gmood
results 18 demenstrated below in Table 12. Even with an increass In gross area protected, thes rrimber of
f'reg per unit nrea 13 steadily decreasing. In 1935, with a precipitation simlilar te that which occcurred
twolve years previously, there were only one~third the muber of fires,

Table 12

DATA ON MAN-CA'DED ©IRFO
OZARX HATIONAL F7

Education, the Solution to the Problem

Fduentional activity can be broadly divided into two

privcipal groupg--adult and juvenile. This division 18 a Gross {Preelpliftion &y ... op pires
Year| Acreage |Departure Prnmlrnr 150 000 Anres
nmtural one becnuse the methods best applicable to adults Protected Normal 10 e Ak
are penerally not adapted to Juveniles, and the reverse is 1923| 530,000 £11.5 r 14
Just ag true, 1826| 530,000 £ 0,9 :
1929] 634,000 R
In a gtate orpanization, where a large area muat be 534, ; b
d and thousands of people contacted under varying ton 1922 534,00 r 28 '
covered a g 9 0f ) E 4 - ' -
i nsanas people ¢ Ty 1935| 886,000 £ 8.7 |

ditlona, 1t 1s egsential that educattional activity be con-
cducted with groups rather than individuals., Intensivs con~
tact work 1s possible only on and around a national forest, a state forest, and a cooperatlive protactive
unit of private landownsrs.

Juvenife Education

All Juvon!lea aducational work fa founded on the Iidea that the youthful mind 18 plastic nnd can he
molded to new forms better than miture minds. For this reason many foresters who have dena foragt f{ire
rrevention work are rather generally agreed that per dollar expended, the results are greater wren uzed
n ¢onnectlion with juveniles.

Educational work in forestry 18 very much like educational work of any nature--the idea reads por-
afgtent, never-endlne promotion. It is just ag imnortant that Juveniles be taught an apprec!intion ob the
tmportaree of mitural regources ag of the busliness of government. It 18 hipghly dadirabla far asan
goneration to know about the effect of uncontrolled forest fires, For this reason, mabterials ahou}! Lo
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e 14
Fligure 1Y
iordasi Deedatde S1na Used By rorestry Orgasnizatlons To Focus Publle

sntentlcn To Porest Fire Preventlon

stems whlch will show the students that they, as part of the public, are
In the United 3tates. When they becore congclous of this fact, and
Soreans of oh o atile can stop forest rires, pemnine procress wiil be made 1o prevent-

Cunt stadenny will some day be the responsible leuders in Lhelr several commmlitles,
L. oo wome forest flre prevention educat!ton, they can materially atd in the reduction of
taliv wiere the practice of forestry 1s a part of the economlic tabric of a reglon {n the
LLoiziatlen of weod products,
Cae owaen Smiallvely 11ttle energy expended by the forestry profession to educate the educators

Crsoity ol U teoaching of congervatlon during some perlod that the child 1s in school. A few
Sheause Do wrrainlzations have made some progress In this direction, but thelir job 1s difficult

&30 13 optional 1p the school curriculum and has taken hold in only a few localities. Too
Treonoeo by e edueatlonal phage has fallen back on the shoulders of the Individual state forestry orpunl-
ool e tan are reneraliy so poorly and lnadequately filnanced that the educatlonal projects are ex-

c1ed vy ogoope. The basic difficulty 18 due to lack of agreement on the part of foresters as to
Wi : ienad worx 18 dusirable, A8 a result, there 15 no natlonal plan for educalingy the mbliec In

i af forest fires.

sre Lwo methods of approach %0 the educational work--the one 1s that fire prevention 1s the

en et o wnieh should be included; the other 1s that in order to get interest in fire prevention, there
vogio Tt s wllobe un tneenllve. The Incentive can be provided by making the forest appealing, glving
v ouos. intsrest. Once thers 18 an Interest arcused 1n the forest, tnere 13 antagonism developed
Lo aooan dtes responslible for forest destructicn, one of which ts forest fires. The author subscribes
L. ter theory and 13 of the opinion that by this ovrocedure only will propgress be made In forest

five s Lsntlen onoan extensive scale.

Extvasive Juvenile Education

ivabicn In Lhe United States 18 administered from the standpoint of state rather than national
St Sonwnauently reaponsibillity for extensive educatlional work becomes a state rathsr than a
@iy 1318 fact probably accounts for the leadership whilch some state roresiry orpanizations
Turestry edurational work.

Tt inves RPorest Service (69) (70) (71) hag cocperated with geverdl slates anod private
a0 Hieatten of material for wse In Lne publlce schiools, two 0 Lhicos o' cleablons were

f1re preventicn, A publlcatton was also prodisast Ly the SGolied States Porest Service

1

ucational work in whish fire preventlon oluye-sd o osinur role.  Severil states
cod material whilch 16 bDrokern up 1nto subect-GoLier sultable for a limited aje
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semr Pl Teeest oy s tpenl Tens e wiber T, EDURBATIONAL AL PROUPNTION o .
e R D T AL A = GROUP TONTATT FPARSTF 7710
S L Ry SN N 1Y TS VRURE DY, et Y am= e :
. , X R S et Sronn St il e
T B R PAL S KT oy B g e - R
e N N T ATV TR B RO I B A PRI TR luba "vclri:“ wn bt
’ R A=t Tpl i
(,’5\,‘ Wit - epte Coapanrr b el e FBoy Sreugrs
elerers oo el age b af Lhage pab Len- 7«_—~m"_»_w—"”"N"éf;Q;”E“rT qéﬁﬁql ~'ﬂi9mr ______
Pt v earread 1 oo o . duventle atudy claanes
Vo aoresgoad L moad Fop Papest rire pre- Hiph achonl aotanes < laanos
Schools High achanl anla: rleane
Vet tee e AmerTaan Teesa Agaoniatton (76) Collagna-
) Arrlcultaral ~iiontlon
o o soyor ]l verg nde avallahle to : Selence ! rarbnre
Ters ey urene{ag nabtoc)-matter fatrly Women's Clubs Garden Tluha
sttnele Toroedanatlann i work. Federntfon of Women’a Glubs
Service Clnha
The pabite cehon] s lorlesl approach to Adult Men's Cluba Service and Social Clubo
oo eneration concernling fire praven-
, Trade Associations
then, rergistent nctlion In this directlon
g me
@it qltiwaiely rid a reglon of old preju- Sportemen
dteen. Admittedly thers 1g an extended B - CONTACT METHODS
rtod of time involved, but the results classification Methods
snould he extremely pesitive and lasting, Printed matter; newa items, newapaper sinple-

. ments, magazlne ertlales
Pags eontact with proups of elther a) Visual Movies; 3cml-educational es well ns enter

Sventles or adnlts by the vigaal or asound @?ﬁgé:gdisp1nvw
motnodg 18 exlremely temporary 1n 148 re- Portable exhlblta

s, The director of the Southern Woregtry v) Sound ggégg, with or without alldes

vifeeat tonal Project exprossed the hellef - e e e
' the work of ig tricka cqutpret with I R o
“otion picture outfits would soon be erased

»w time and that, unless a sugtalined follow-

e ot this Inftial work were done, the value of the Impressions created by the trick would he rorn, I¢
those Initlal impregsions are sustalned by group prolects, the effect wlll be positive for a peried, or
miaybo even permanently, dependent upon the subjlect,.

fatensive or Project Method Education

The Leacnling »f i subjlsct 13 most effective whan the theory 1s supplemented by prantfce, Thn hiznh
tichool  as well as the university student learns to apply principles of blology, chemiatry, and thyoina
!n a laboratory. DBecnuse of {t3 effectiveness, Juvenlle educational work In tho preventicn of firag
giould be deone by the project method rather than by the visual or sound systems. If a Juvenlle L2 a oarsg
of gome project and goes through certaln motions and observes the regsponses, the Impression gained throupn
participatton will be much more lasting than if he has been t¢ld the same thing.

In ¢ontrast to the extensive juvenile method of educatlion, the Intenslive sducational Jobh 13 ~oneon-
tited anony, a few grours, Thig procedure can be carried on independently or supplemental to thaexi ralye
wort.,  Actually 1t 1s the laboratory method of teaching the sublect. The moat fertile rroups For work of
inta gort will vary with the Indtvidual reglons., The prolects discussed below, however, hava niatlonal
aoplication fnasmuch as both organizations are found throughout the United States.

Vocational Agricuttural Schools

Cne of the mest successful contacts 1n Juvenlle forest fire prevention educatlicn 1s 1in verszlional
asriciltiral schools, The set-up 13 one which 13 conducive to good results for seversl readona,

i+ The teacher has a background of education and experience which makes him sympathretic Lo 178
U P00,

2. Tho students come from an agricultural community and can thersfore understand agome of trhe prin-
uiples Involved In the practice of forestry, The vocatlional work lags only when the project 1s ugad in
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4 rogion whers Lhe crops are highly special-
ixed or where the teacher, elther through
lack of background or Inclination, neglscts
the work.

3, The students know that 1n the past
the farm woodlot his been generally 1gnored
or overlooked as a4 revenue-producer fre-
quently because flire control haa never been
practiced.

4. They will have an opportunity to
apply the information they recelve.

Boy Scouts

The work with thils particular proup
ganerally supplements the activity discuased
just above, Scouting thrives In urban areas,
wille vocation agricultural teaching 1s
carrled on In rural commnities where scout-
ing seldom takes root, It 18 judt as essen-
t1al that the town boy know something of the

5o cangp and effect of fire &g the rural resi-
Ploine dent, nossibly more so becanse he has less

».

Lid;‘ri;f i opportunity to rub up arainst actualitles
and see for himself such as the country boy.

of 5 farestry project 1n i Scout Troop 1s usually welcomed by the Scoutmaster.
;oo cuye who are at an age when outdoors 1ife 1s plamorous and when they are eager

“oooonionioe? aost educational activites, unlegs the enthuslasm and cooperatlon of the Scoutmaster
Ui, the forestry, or fire protection projlect amounts to little or nothing. The
cooo sy e pullt around gome fire prevention 1dea, One state 1nslsts that a part of
st e of two adjolining plots, burning the one anmially and kooplng the other
foocoe and o effect; alse that a flrebreak be constructoed round the property to exclude

CducsTion

Toins sbangruint ¢f Porest filre preventlon, extenslve adult education has been of negligible
ucu:lly 2n Tnsult teo the inteiligent man and fall to reglster with the ignorant.
3 are ever converted by this method; they require Individual attention,

R SO cLoeducatieon 1s confined largely to Individuals, 1t resolves I1tself into a Job
oL ooty srexs en ownlch 1t 18 deslrable to control fires, such ag national forests, state
Corast land oen which forestry 1s practiced, natlonal parks, and such state and municipal
el 1 and e

. wrasidle for the administratlion of these arsas have a reasonably accurate conception

Lo Liwlt man~caused fires., On public, as well as private land, causes can be isolated and
oo owlll praqually be a decrease In number., Prevention action can also be taken whoreby

1wl thla procedure 13 described in greater detall elsewhere.

FUBLIC AGENCIES CONCERNED WITH EDUCATION AND PREYENTION

A. The United States Ferest Service

RRRETAT o

C7 menapger of approximately 180,000,000 acres of forast larnd, the Unlted States
Lolun o Lrancha of Nutlonal Forests, comes Into direct contact with tho provention of
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STree e Uy ey iy b et ot seat bared Yheodiciout; bhe Unthed Ofgren.

N AR A T Corrvy ppnoe o o e adumatlonal frant R hoop et e s

PoeeceimIn Tt g e e b e gy grpanelad by regsuliatlonn ) T e veyer
B et oo e byt e e qablvog wlthout mbybgn Cheen oot
vt ' S cooer e b qegtat ber Lhe proparty. Thin s b eeanteoe vl :
It bt e T e e b Lhe et madnr Ty of ingloneen, che potbye pasgies oo
vaepthy Lasmptante g ooty ba the pramram, fradually has (1t oantipatinags poduced L0 cienls

W o

coormer diztrlen ) whlch Isothe ddpinistrative unit on a natlonal Forest, poraenal acontrcnn form
Coretodoestrable Lvpe of means of reduc ing risks. Since man-caused flires are a cowmmon type of risk,
Voo empneerptedd STpacs eay b opaddaesd Inomimber, (£ not eliminated, the drive to reduce bain fwpoe of
STee e o mate yapy UpLoanstye onoa ranger Alotriet,, The techintaue of the risk education projram woil
o beoadapted boothe nature o risk and personality of the ranger.
Tree ngnal "hetlor-nlane” matertal such as leaflaets and folders, news releases, axhibits, lngivras,
chos sl panterg enny all be presged lnto sorvice in educatlional work on a ranger districh, ot for re-
o'rmorhe plgn cansed by local inhabltants and frequent users of the forest, personal contacta can nardly

a0 surpasoed. )

proventon practiee utilized by several of the western reglons 1s the enforcerment of a rogulation
wilen compals all users of the forest to carry with tham an axe, bucket, and a shovel of certaln minlimum
spac! fleatlons, whan they enter the forest during the critical perlod of the flre season,

The freaquonl dnd connplicuons posting of gipns relative to the prevention of firs i3 onn of the
oldrest meihods of the Sorvies In Ut offort Lo educale the public.

"Tunawboats™, or portable Lalkine motlon pletire outtita mounted on 1lght tricks ratate over seyeral
fopeats withiin a reglon or part of a roglon, on and Just around natlonal forests, shaxing movies of o
seml —enuortaining nature regarding forest fire prevention.

Far Internslve educational work, however, personal contact wlll retain first rank for effactivana=g.
Lorsern ot praventinzg fires which has been used effectively, although not frequently, Is the eournt zan-
tones,  Althonsh law enfercoment Is discussed under a separate heading, 1t nevertheless mush b2 mparded
4y o purt of the prevention activity.

120 Coour D'Alens Prevention Project

v tha Cosur DPAlone Natlonal Forest {n the Northern Rocky Mountain Reglon, a preventlon drive was
nead durlng the fire sedasen of 1936. S1x men were assigned to the Job on the national forast which
A3 @ rrogg area of approximitely 800,000 acres.

Yoo oduting aszsipnod Lo the men consisted of contacting residents and general users of the forsan
alatlve to the extreme fire havard which exists at certain perlods and urge thelir cooperation In pravant-
o Tlreeg, o assist residents to burn brush; to advise brusgh burners conecerning rood and poor tachnioue
for ming; to Inform proapoctive brush burners relative to the state law covering the subleco; to foses
burnirne perwlta; to cooperate with lforest gatemen In contacting forest users who are Ignorint of or “ro-
Lot w'th fire; to 1ndtruct campars in good campfire building technique; to see thai the repulusl lon .vid-
LIve o @moking only In degipnaled places 18 observed; and In general to take every means of reducinry the

nurler of man-caused fires oven to chasing down of suplclous smokes reported by lookouts.

The resnults of the Tirst year’s efforts on thls project are shown in Table 14.

That the prevention activity produced the desired results ls evidenced by the right-hand ¢olumn In
teeoorable of data. The regults produced by the project In the 1936 fire season wsre samewhat tociowdied nr
imuoual  extension of the rire seagon Into November, a month In which flres seldom accur. ¥rr ‘hka

coriod 1981-16835, no fireg had been reported for November. In 1936, howsver, duge to a trolonmad, <1
dantarn, thirteen of the thirty man-—caused fires were reported. The speclal prevention foreces had toan
wilpdrawn September 1, 80 1t would be unfalr to Include the thirteen November fires In wefighing the re{
suita of the provention work. The number of man-caused fires In 1936 was 59% lass than the pravions five-
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year average, 1f the lbvamber fires are excluded. That
ATTOAL the excluaion o the lovember fires 1s Justifible for
v : ;*ulzph arriving at a true estimate of the worth of the projlect
e 1s shown by the record for the 1977 fire season whe
k 2 the special prevention forces operated on a basis iml-
lar to that used In 1986. Mun-caiged firas were ro-
— sponaible for only 247 of the total number In 1937,
(tw3”§;ﬁr This percentage comparss favorably with the 23% mun-
poer o) caused fires of the ysar previous, but making allowwnce
for the unusuwal Novenber fires.
Stenn are dus to a combination of lightning and man, reduction In number of fires 1is applicable
v inssmuch as the occurrence of lirhtning fires 1s wncontrollable. Throupgh the re-
r of nmun-causad fires, the organization Is better prepured to handle 1ightning fires,
10¢%, 190¥6 average hirher than the previous thres years ol 1831, 1932, 1933. In
o v more Hlentalng fires than for any single year of the six-year period. Without a reduc-
(7 ... sane Pires, 1t 18 possible that the suppression organizition would have to be enlarged o
coareasing load due to lightning-caugsed fires

TABLE 14 (Revised

)

2, 4%t &7 Aid to Private and S$tate Forestry Organizations
-ws Paisral Forest Service there 18 a division known as the Branch of State and Private Coopera-

tto. 7 covio vrowa as the Braneh of Public Relatlons, 1Its activitles include the administration of the
thne Cengervation Code, or remnants of 1t s Included in the Natlonal Recovery Act, and

samn zotivity was set up as belonging to this Brancn in antlcipation of the passuge

)

s matatanding performances of this Hranch has been the fostering of state forestry depart-
coi1toLn: country; several state organizations were able to came Into exlstence only because

Lo oware avallable for cooperation between the private owner and the federal government for
protectlon purposes.

Ciarxe-rohdry Law

vii gonneration of the United States Forest Service with the states is pessible hecause of the
Ty Law, ulg law wag enacted June, 1624, It specirically authorized the Forest Service to
sfth private 'ndividuals through the proper state official, in the dissemination of the sub-
2Latees Do Torest Tire protection.

Aary Act set up the cornerstone for a triumviate whosge oblective was forest fire pro-
tartlo, o orivate lands; the triumviate consisted of the United States Forest Service, the several state
rvices, and the forest land owning individuals who wished to protect their forest lands against

Ciawsd Prom one aspect, the whole expenditure was in the nature of an educational program. It

nnguyer wnsl 12 one private owner successfully demonstrated that forest flre protectlon 1s practicable,
Pt orstouoor would ultimately pursue the same course, It also presumed that private owners could afrord
Lo tee Turestry.

“nrner In which Section 2 of the Clarke-MeNary fund operates 18 desligned to make 1t desirable for

colivire sonlowners, who are Interested in malntaining thelr lands In productive condition, to practice
Plr =trel. The Federal GQovernmment deals with the private forest landewners throush a state agency,
Ldtrectly, 1t means, moreover, that the states which wish to be eligible for the subsidy, maks
P s Twdd alon,

dein-inlary Liaw gspecifies that the amount of Federal funds made avatllable for forest protection
veoshouid not bée In excess of that expended for like purpoges by the state and private
The Hindted 8tates Forest Service has, mornover, adepted the rullny it funds expended
cit o Lousdpiresdton purposces only be recornived a3 belng alleible for rebmhiirgemont by the
L. Dalpresston costs are Lo recelve 1ittle or no welpht VTnasmuch a8 expenditures of this
© townra lowzrlns the risk,

0
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3, Stimulation of State Organizations

Tha Federal Forest Service hay unqueattonably stimalated forest flra protachion on rrtyate

trea Joath, one of the restons where ronlrol hag besn hadly needed.  As Indteatad In Tabie S e

g the reoatagt, numher of fleas oo i Yon soren af protecbad Corent 1nnd,  Wltn adepst o ocw

treoogethore ataber recalved congldoribios Impetus  tn the!r athempt to conbeol firaa on pelysta oue s,

The MIntted Siiten Vorest dervies recopnlzed that one of Lhe beat wiys to ald In the cootesf 207 Tarngy
firen «n prelviate gl Tn the Sonth would ba throurh capabla gtate forestry oreaniegatlens, Al oo
rotml Ir mind, tha Branch of Mblic Relations of the SBervice must be credited for gaversi o Lbo -roaeran-

alve state foregtry departments which today exist in the South. To cite a case In volnt, in 1730 0o
Sromchl of Public Relationg gent an assistant dlistrict inspector into one of the gouthern ftales to ary-
coillize foreat flre protection sentiment. The inspector parsuaded the state to get up n Torestry depart-
~wt.  In 1927 this ingpector wasg appointed state forester for the state to which he sold thoe prosrem,
Thig 1s one Ingtance where, through the leadership of the Federal government, a state adopted a forestry
program and commenced 1ts execution,

B. THE STATE ORGAMIZATIONS

in those stato forestry organlzatlons which adminlster little or no forest land owned by tha state,
thn agenecy functlens chiefly In an educational, prevent!ve, and punitive or law-enforasement rannast' o,
Thnare are a few Instunces where the state forestry department has been charpged with the respons ittty of
diractly controlling fires throughout the state, In 1936 those states In which statewlde control
cocurred were Maine, Vermont, Massachusetts, Rhode Island, Connecticut, lMew Jersey, Pennsyivania, ™la-
viare, Maryland, Mfchiran, Wisconsin, Minnesota, Washington, Oregon, and California, 1In Lhese atninoz, tha
odeztiontl and prevention activity have been dwarfed due to the large adminlstrative 1nh tnvnlved in ihe
dircct control of flrea, The adminlstrative Job 1s sometimes so largs that the true perspechtive in dig-
torted whereby cducatlonal and preventive efforts are minimized. There are saveral states whioh dy me-
cellent gustalned educational and preventlion work, in splts of their larpge administrative controsl raspon-
aibilitles.

In those states where statewlde control does not take place, educatlonal work recelveg cong'lar:inla
attantion, and althoush leadership 18 shown In enabling privata landowners Lo control thelr {'res, fhasa
orranizations recosnize that lasting progress in the job of firae control can he accompllighsd aniy I
educiational and prevention work.

C. FPRIYATE EDUCATIONAL EFFORTS

Tha Southern Forestry Educational Project

An educational projsct which attract-
ad congldorable attention because of 1ts
reorraphic mapnitude and attendant pub-
17city was generally nown as "The South-
crn Forestry Educational Project™ spon-
sored by the American Forestry Assocliation.

The project wasg proposed to the Board
of Directors of the Assoctation searly in
1095 by Ovid DBntler, the executlve secro-
wry of the Assoclatlon. The f1nal report
) of the project stated that the pur-
w080 was to demonstrate the value of
1ocallzed education as a means of perman-
eotly pafepuarding natural resources of
rroat economic and soclal importance.

“ho sum proposed for expendlture was

Photo by Amerienn Foractry Anivgintion

$150,000 over a three-year period, a part Flaure 17

of which was to be contributed by the Southern Forestry Educatlonal Project Motlon #losure .
navaral otates in the Deep South in which Truck Getilng Ready For A Set-up At A Rural oL ‘
ihe project was to be conducted, . i
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ronozed Lo concentrate efforts In the gtates of Georrla, Florida and Miassissippl. Visual
nuraonal contict methods wers to be followed because 1t was well known that the Inhabitants
coi5 dre not readers. It was also assumed that forest fira control would be followed by
cunition oo renew a rapldly dwindling natural resource, and thus finally contribute toward
~onle stestliity in local political units and raising the standard of living conditions.

the work actually got underway through the fleld direstion of W. . McCormick. The
et oused weres (1) travellng motor trucks as mobile propaganda units, (2) educational
-tgg 2t fuips and other public gatherings, (3) enlistment of local cooperation thru rural

wiwntal to the technique outlined above, newspapers were provided with Items whenever a truck was

P

sl particular locallty; esgay contests on the effect of forest fires were put on 1n many
wloivtoes awirded to the winner; a special Pullman car wis made avallable by Lhe (eorgla and
. tivoad for cperation 1n Georgla during one summer, and cooperative pledges for fire prevention
sromoadaly gttendants in the audiences.

Serin? lenfiet "Woods Fires, Everyman’d Enemy, " prepared espscially for the project, was dis-
cever thie vrucks operated. Rulers bearing slogans on fire prevention were plven to the puplls
i the plcuures were shown, and posters were scattered broadside.

o nicturss, however, were the big drawing card because many of the mountaln and coastal

1o nad naver had an opportunity Lo see a movie. At firpat,lUnfted States Department of
attorsi! sioctures only were used; these portrayed plentv of moralizing, 1ittle action, and
Sarer. A btvpe of purety educatlonal f1im had 11ttles positive value from a flre preven-

=1t that the plctures shown lacked sufficlent local color and plot to appeal as they should,
wsi produced. To provide more comedy, "Danny Boone" was f1lmed; it stressed the game con-

: of forest fires. Toward the end of the project, "Burnin’ B1i11" was produced; this

~nhand was never as well recelved as "Pardners." From the standpoint of having local color,
=4, soms tumor, and educational features, "Pardners” was excellent. All three of the above
coares wore produced by the Project in the South, and doubtless contributed much to the success

gt oot doubt, the Southern Forestry Educational Project gstimulated a considerable interest in

. rratectlion In the glates contacted; thls resulted in a strengthening of the state foreatry

cooation @o thiat they became more offective,

i 41T 1cult to judge the value of educational effort because 1t ¢an seldom be measured 1n direct

Tros excenditure of funds In a reglon, however, where there 15 no local organization to follow up
atlonal work, 13 of little value, With an organlzition to follow up the original work,
aor any question as to its Importance in arousing public cooperation.

Cipe (od Ferest Fire Prevention Experiment

i3 8am2 time that the American Forestry Assoclation was preparing for 1ts Southarn Forestry
i obrolsat, the Magsachusetts Forestry Assocliation proposed an experimsnt in forest fire educa-

3 opreventlon which was concentrated in an area of approximately 100,000 acres.

s puryosd of the expsriment was to determine the value of public education and forest patrol In the

o7 lorest fires.
Tts gtated, the experiment proved that for 1/5 less monsy spent In total for preventlon, pro-
-, ot Buppresslon, with emphasis on preventlion, the lossges were rediced by 4,5. These figurea

gnree-yeur period, the duration of the experiment,

wocrseriment was deslegnod to determine the value of preater emphnsgin on the provention and
wooaspecls of fire control Instead of welighlng the sappresulon factor 8o heavily as had bhoen
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dong Formarly,  The orincliple Invnlved wag the applleatlon of the old adape of iockine tne oi: oo bevars
e herse wag nLolen,

Tha apencies coopaprat Tape ware Lhe Magnaelusst s Uorestry Agsoclatlon, Massachugebus Dvtioon of
porostey, nd the Pedopa] Borest Terviee,

Avoapea ot Ve man aerag o wen salnceled on Onpe Cod where some of the worst (fve aned e
sncopneagnte ved o W hady yeer gl by, cak leavns carry fire In advance of Lhe headflro, el e
sorogt orreawt e of piieh pine erowns casily,  Approximately 9 percent of the Aarea burned aver meualiy for

e e yeara nrior Lo Lhe exporiment.

The peraanent populatlon in the aren was 2bout 15,000, but during the summer montha tiils !rerenzed] to
about 100,000 due to the Influx of summer residsnts and tourists. Fortunately, however, the h=2zard is
Ty, nunder normal weather, when this heavy Iincrease of population occurs,

SARCUTTGH OF THR BEXITRIMENT
The report of the project, 1ssued by the Massachusetts Forestry Assoclation (36) presentod the nirh-
lights as listed below:

A forester with considerable experience In fires was employed to give talks locally o Tereatry and
fire prevention, and to show movles to schools, clubs, fraternal, and other local organizitioni.

The agricuitural extenslon service asslsted by distributing pamphleﬁs and leaflests.
The chief lecturer of the United 3tates Forest Service spent a week I{n the area,

0ld public and private roads wers brushed out, dividing the area Iinto blocks of approximatsly 150
acrog oach.

Two local redidents were employed as Rangers. In the three-year poriod, they worked on 205 flres.
They were on ditty seven monthg of the year, had no regular route, but "interviewed the occupants of all
carg parked by tho roadside” and acted In a preventive as well as suppression capacity.

Bach year of ihe experlment there was one larpe Incendlary fire; these three fires constituted 73
rercont of the total three-year burn. Naturally they burned on windy, dry days.

PUHMEER CF FIRES
In one slgniflcant respect; the experiment di1d not produce the results expected hersusa toe numnar ol
fires rose from 218 for the preceding three-yoar perlod to 249 or an Increase of 14 nercent. [n wag felvg,
however, that the incrense  In number of fires was due to three factors: {a) a real estate hoom whicn
~anged a heavy Influx of people lgnorant of forest fire hazards, (b) increased alertnsas of rha wardons
cansed small fires to be plocked up and worked on whlch probably would otherwlae have dled oubt naturalily,
and (c) delay in the first year In employment of wardens, -

By applyine funds and affort toward educatlion and pre-suppression, 64 percent 1ess money was sipent
and the fire losses were reduced by 92 percent.
COHCLUSIONS
1. Forest fire losses can he reduced when prevention and pre-suppresslon are recognized as belng ag Im-
portint as suppresaion.
2. Patrolmen’s services should be utilized only when the hazard demands 1t.
3 During perlods of gevere hazard, the number of patrolmen should be increased,
4. 1f preventicn efforts are consistently followed, a reductlon In number, sizo, costand loss wll? resule,

Application
The United States Forest Service has always realized the value of educational and pra-suspression
activity; In Clarke-McNary subsidies for forest fire control, 1little recognition 1s glven % supprension
expendituces. The Forest Service has not been able $o point to any outstanding specific cusgn to deman~
strata the appllication of 1ts theory, but the Cape Cod Experiment proved that the theory 1s correct.
Without conslderation of the phase of preventlion, where man-caused fires dominate, fire control notivity
ghould be judeed from the standpoint of damage reduction; If the riask 18 not lowsred, the Dﬂ'i(d*’ nlow~
ups will result in much greater losses than if the riska had been reduced In number.
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Chapter Vil G
FOREST FIRE LAMS AND LAW ENFORCEMENT i il
i
&=

Lo oo oos eiieational and prevention procedures described previously fall to adegquately reduce the
v 7 so. Mrea in e locallity, the enforcement of laws relative to forest fires generally has the
s oare some residents in almost every forest community who have respect for Individ-

o - et waen they or thelr kind have felt the Impact of legal procedure. ] [;Bﬁ
s .0 yracucdare 18 used, care and good judgment must be used by the forest offlcer concerned to .Fmi
{t- to.s onmere evideonce Lo obtailn a conviction beyond a reasonable doubt. Weak attempts to con-
Te ot . .. worse than no attempt at all, To bring an offender before o maslstrate. or court of :
T (ably good evidence whersby the ceurt Is able to find the culprlit gputity, even i
v ..t qmy be Tully in sympathy with the proseculfon, will lower the esteem of the local popu- ‘gméﬁ“@
cvotee s poregnry oreanlzation which 18 pressing the case, Prosecution of a cuge worrands as much E
roeoand executing the plan as a large "C size” fire. ngfﬂ“ﬁ
¥ .. aw enforeenent dsmands an intelligent understanding of Lhe local lepal procedure, The ) ! ﬁ
Preeso .5t Serviee penerally carries enough prestige, as a branch of the Federal Government, to eb&?a“
: s Amsuer, althourh devious, devices frequently used to avold convictions iIn the lesser i 4
teoosnh state. It 1s desirable for state forestry organizalions to instruct local forest ¢ i
tat of good law an}orcement and make available the assistince of a sgpeclial forest offlicer @Egégﬁq
; .. wrenever the 1ntiocr has a case on hand which may not be as definite or degirable for i
Siten. oo eften state organizatlong neglect to Instruct gh=1r poraonnel sufficiently 1n éﬁﬂgﬂﬁ
b z of any 1w enforcement agenty 1s enhansed whenever (L obbtaing a conviction. !
RSN snforcemant cases each year wlll frequently helnp more to bulld ap prestige for .|
argney Lthan any other single educational effort. !
2 rouvect of the public, however, there must be an absence of personal feeling on the eﬁuﬁﬂ'%
“Pficer who Inftlates the case; 1t must be a prosecution and rot 4 "persecution” to .

teyoei-will, G-

Siell an: Triminal Actlon

e ~tales that c¢ivil action involves Juch matters as one person sustalning damage for :wﬁ
wWnlosoneow o nerson, or k1s cmployee 1s respeonsible.  In civil process, only two partles, or sets of :

colew .o irfecged; the publlic has nothing at stake, ﬁF;“'q
Srvoesconl uwectien 15 the activity of an individual or a group of persgons participating in some deed :

ntal branch 18 forced to recognize and attempt to subdue it Inasmuch as 1t 1s in- C===
at large. Any aetion which reacts to the serlous disadvantage of the public becomes

caoonnds o fustifteation of civil actlon 1s 11lustrated below. A land owner is conducting a \ i
" g Cotitie 'The eaulyment Includes a logging locomotive which setsg fire te thé woods where it Is 6%7‘.%
Lwitno. cifere the fire can be controlled, it burns several hundred acres of a stand of young second Gﬁéﬁmﬁ
wlro Ll onoan adjacent tract. There 18 no law which specifies that the locomotive has to be
; 2 manner that sparks are not thrown out. The landowner who 1s dolny the logmging can be ﬂ?ﬁwﬂ
et oivil court procedure for damages sustalned by the adjoininge jandowner becauso of the
ssyerit hundred acres of hig second growth timber. The lorper, however, can not be : ' £
Jutled for the offense since there 18 no statute which brands him as a publlc enemy because
vcosen Tire to the woods, -
C=%

eowid WG onave been one for criminal action If there had been a statute in existence whereby
cipacsed Tooequlp his locomotive with A spark arrester. The law would hdave been enacted e;ﬁvi

oot boooaob lves without apark arresters are a public mentee 1n that they  rrequently set
»oud otuie copflaoprations, eapeclaliy In pertods whan tne Delg are anenially dry.  In




cran el aheve 1The Lomrer had ol equlpped his lecomotive with a spark-arregter; fnn rongis Cothes

Swnada cought e Prom gpaeie freom Lhe locomotlve and burned several hundred acrasm Ty riba rtet ot

oV Tre mbent have burnod he cGwe N Inen Inoa nearny vibiare and rendered several foam!llon bpmenisre oo
o Tlre oot hoep aondraliod,  Deaieegeh a3 thore wig o0 alatute on the hooks whilch made poanterha o

Slenee s L s sy are o o gpoertearrester, (L bacomes the duty of fome publie of flafal i et

Leorraeeadtere o weoreiy o crapdar bn vrogecuted and sublected to A Fine or Jall genteqos, s ooty

toagh, dappndont pnen tha pennluy attached to bthe vielatinon of the statute. In thla ftngtanes, ten inte
Forestor 1a the lortea] atate o tear to commence nrosecutton,

The fining and Infling of the offender, Lhe result of criminal action, would not [mnunize Nir “rom
soecation by etvil orrocedure In which fhe gevernl landowners would attempt to collect damiens for the
woanstatned on Lheir rreperttes due to the fire. If the criminal action Instituted resulted In 11 con-
sielten, then thora woiald he H1tgle A18fenity In obtatning a favorable decision from the civil coure
tease Lhe conviction under the oriminal court established gullt; by the civil procedure, rullt hnving
olroady been establighed, the only requlrement would be to determina the extent of the damare and tha
capicity of the defendant Lo meot the demands of the plaintiff, provided they were sustalned by the court.

Law Enforcement on Private and Public Lands

.

Trners are some indlividuals who arc of the opinlon that the sole, or at least the most !'mportant,
Timetion of state forestry organizations should be that of law enforcement; 1t {a argued that with real
co{orcement of the laws pertaining to forest fires, there would be very few fires caugsed by man. ¥=saen-
vl ly guch actlion weuld be of a4 neeative nature, IT 18 belleved by a majority of those concerned with
fernst flre protectfon, that a state forestry department should include educational and pra-supprescion
work, nand posglhly auppression fn 1ta list of jobs. Mcre will be accomplished In raduc!ing tne man-crused
riax If a defintte attempt 18 made to educate the puhlic relative to the damapging effects of forest Zires
LAt to use law enforcement measures only. Law enforcement on a large scals, as a means of preventing
fires, should be used when other measures have falled, or supplemental to them.

There 18 little dcubt but that one of the important duties of a gtate forestry organization {7 the
reforcement of laws pertalning to forest flres. In the current social pattern, law enforcement s 2nn-
«icted by goecially constituted bodtea or persons. A hiphway patrol, for Instance, 18 concerned ~i'afly
with tha enforcement of laws applicable to highway traffic, The individual citizen has no authorlty no
eaforce laws., Owners of forest land have no more authority to enforce laws appllcable 4o faorest fivas
than they have to enforce laws pertalning to highway traffic. For thils reason, state forestry orraniza-
Lionn ean ba of Invaiuable  asgslstance to owners of forest land in the prosecution of offenses whinh
vintale statutes relative to forest fires. The owner of 10,000 acres of forest land might be serisualy
teeabled with 1ncendiary fireg, but he has no authority to make arrests. He can, howsver, solfci®t the
velp of the state forestry agency in progecuting the offender. It 18 generally the obligatlicn af thne
Giate frorester to prosecute the case,

In most states, the state torester 1s specifically charged with the enforcement of statutas pertinent
o forest fires. In Texas (157), the state forester "--3hall enforce all laws pertaining to the nrotestlan
o7 forecst and woodlands, and prosecnte any violation of such laws--." In North Carolina {189y, "Tim an
foreater, as the state forest wirden smll --- cauge violatlons of the laws regarding forest flyan L0 be
prosecuted.”  There can be 1ittle doubt, from the ahove quotatlons which are characterlatie of sbts -« laws
wyich «dafine the dnkties of a state forester, that the state forester and his organization are chinrrad
w1th the prosecutlions of wiclations cof laws affecting forest land, The private owner Infterestad v pro-
izotlon frem fire, can demand that the state forester prosecute vielations of forest lawa. Recayze of the
regnenaiblility with which state foresters are specifically charged, and becauge of the Imporianna of sus-
caosafully prosecuting glaring violatlons of forest laws, 1t would be advantageous to all atate forasiry
crpomizations to have thelr personnel, or at least a part of their personnel, well Instructed In 13w
cnforcement.,

oy
e

In tho performance of the job of law enforcement, considerable Judgment must be axarcisad i marming
‘ngfzions  ag to whother a case shall be progecuted and whether, 1f a convictlon 18 obtained, 1t 12y be
n¢visable to recommend the suspension of the sentence. It must be recognized that thers ars !nsianées

where fires occur In which the person responsible for the fire 1s liable for criminal prosecutlon accbrd—
.




taw, Lut there may be nothing about the case which lndlcates{that the responsible party might
b 5 L Pire deilborately and maliclously. An instance 18 shown In the case where a farmer burned
" woft.io oudcast; he had taken reasonable precautions to prevent the fire from getting into the ad-
but, dus to a sudden gust of wind, the flames Jumped the fire-break at a narrow point.
{1y controlled by the state forestry department, To prosecute the man for causding a
.t noturally irrltate him Inasmuch ag he had taken reasonable precautions to confine the
“teta,  Admittedly the precautiorns had not been ample, but his efforts had been sincere. I[n
3, & otmpromise 13 frequently affected whereby the responsible party agrees to pay the state
. uression. He generally 1s glad to have thils compromise because the states’ suppresaion
s:turinlly reduced the acreage burned on the adjoining tract of woodland, which lesssned the
s oexpensive civil sult for damages due to the destruction of the timber on the adjacent

L,
23

curatances will determine whether 1t 18 advigable to comproamise or to take vigorous actlion for a

S “. Innreglona or localities where there has never been fire contrel practiced, some of the

tailon are viporously opposed to such procedure because they may have dslliberately set fire to
st they had no control mersly for the purpose of having bstter hunting or pgrazing for their
selfish reasons, they wish to prevent successful fire control, so organized incendlarism

Wiz iricendiarism 1s conducted on an organized basid, 1t 1s extremely difficult to apprehend

L. A landowner, as an Individual, is powerlegs to cope adequately with the situation, It 1s

5 cathitity of the state fire control organlzatlon, In such an instance, to lend as much assistanca

<., wlll perrit toward the apprehension of the gullty party and when he or they are appre-
abeute vlgorously.

1t of foreat fire laws cn private land i1s particularly difricult when the public is

. Uirlmtaal actlion frequently requires Jury trial; 1f tr3 publlic 1s notv gympathetlic with the
L.y, regardless of the evidence, will report "not gullty," making 1t necessary for the Judge

S

s Jdefendant,

Yroins Lolley of the United States Forest Service {130, 5-T) to settle civil cases amicably, but

i onr e sute the criminal cases,  “Law enforcement 1n the sense of swift prosescution, must be the chief

cverooning criminal negligence aa well as dealing with Incendiarism,”

&

.,

~ors and Folonles
freere phould ho some confusion in the minda of fire wiardens charped with the prosecution of
"t v viclatlons a8 to what is a misdemeancr and a felony 1s not unusual, inasmuch as the legal
In general does not make a clear distinction., It 18 important in enforcement work however,
von be able to Identify each in order that his preparation of the case be gulded accordingly.

<o (1859 -p. 1202) gtates, "--1n the United States Criminal Code, paragraph 335, all offenses
ity by dzath oor imprisonment for over one year are felonies; all other offenses are misdemeanors.

cLota e oTnrel by optatutes In many atates, usually in affect that all offenses punishable elther by death

< oreczil I the state prison shall be felonles," The term misdemeanors 18 uged to express offenses
© i runishment to felonles.

wrin Carolina, tor example, "A felony 13 a crime which 1s or may be punishable by elther death or

metooonoesnio In the State’s prison. Any other crime Is a misdemeanor, (Rev,, 8. 3291; 1891, c. 205, s.1)

o, . n, 8. 4171

“lsary o pargon who shall be convicted of any felony for which no specific punishment is prescribed by
Lot Lomiil pe lmprigoned In the county jall or state prison not exceeding two years, or be fined, in
©outian of the court, or If the offense be infamous, the person offending shall bs imprisoned In

‘3 or gtate prison not iess than four months nor more than ten years, or be fined,

2.y Codiz, 8. 1908; R. C., Ca 34, 3. 27) Codo 193!, C, 62, &. 4172,"

#inse 1t 18 punishable by imprisonment wlith nr withont hara laber and therefore subject to

wnbky 'felony’ being high crime, for which imorisconment at brivd labor or dedth may he

lw Ly Jury, and appealable of righl in view of Consl. 121, art.-7, pard. 10, 4." (State vs.
11, 147-G, 111 So, 6563, 1527)

irle
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Felontas nra twiys trind In the hisher courts of peneral Jurlsdictlsn, such ng a otara

e Mlsdemenneras are trled T the jeager courts of limited jurisdictlon, such asg Lhene et e
conomap{ateata,  welonleg cenerally tnvolve Lrial by jury; miademeanors have as the aole joton
cartia of Lhe enge, a0 owed oo power Lo oot oot punbshment, the preafdlog magiatrate,  fr ton e oo
Toeaanrgom or peecoers accnaeel of o feleny, the Toel wardnn gheuld be assisted tn Lha proporanten
orrenantiton Laeoergn by e L UPled and expertienced 80 that a strons cagse may o baitt
tia ol fender and te ayant there 18 Insufflelent evidence for a probably conviction, drop tina crgn do Ul
Lhe prost i of tan oepm' st Ton wil) nol bhe towered.
With ndeguate fnatruellon, there 13 no reason why the local wardens should nol personnljy freoasnns

i oviolattong witleh Tall within the mliasdemeanor class. As a matter of fact, 1t 13 desfrable For tnom to
poodle the enge sinee they are personally acqualinted, or should be, with themaglistrate as wall as vory
atilar with Lhe cireaestarces under which the vielatlon took place.

in hig digesgaton of forest flres laws and the progsecution of thelr violation, Talbotht (160} sraung
te virdens’ cenrorcement activities under two head!ngs, namely, (a) investigatlion and (D) prosecut omn.
i'n halieves that prosecutlon should never be attempted wlthout making an adequate investipation tn dater-
nlie responsibility.

Mmittedily the local warden 13 generally more than occupled with his Job of controllins the e,
Yoo often, however, generally bocause of persnnal dislike for the law enforcementl phage af hlg inh, ‘e
wvelds 1t entirely,. The state forester, howsver, ghould Insist on adequate Investigation of the onune of
“trea; 1f the local warden wishes to avold parseonal partlicipatlon in the prosecutlon of the cane, wrars
L offender may ba an acquatntance of his, another forest officer can alwiys be Imported to cordiirct tna
srogecutlon. Whep ferest offfcers charged with forest fire protection Inslat on Investistive woiw v n
vorowlth the standards they demand In suppression, there will be more prosecutliong, fewer man-cnruned
T1rea, and botter data on causes of flres. It 1s here admitted that the job of controlling a Zire
nll-abgorbing that there 1s 11ttle time for Investigative work, but inmmerable Instances might o ?
wiore wardens with a natural bent for Investigative work have collected excellent evidence on the cause
of the flire, Incidental to their Job as crew leader of the party taking initlal action on tha fire,

Talbott (160} pointed out the need for procuring clues In bullding up a case; these cluegd mizh:
tio Torm of horse iracks, foot prints, or aute tires with pecullar markings. Notea on tima nf ap»
tre fire and probable time of lnception are always valuable evidence In a cage. When all iths oy’
teen ¢ollected, a study must be made of 1t to fix responsibility. If the nature of the offanse 'n ~inor,
A rnicdenomeanor, it {3 desirable to discuss the matter wlth the offender, obtain an adm!sslon of #iii, and
taen aigher ¢ollart Tipn fightine costs from him, 1f he 13 cooporative, or bring him efore - :
frate, 1f belllgerent. If the case 18 presented to the offender in any impersonal manner ard the eoplious
vees of his offenss explalined, generally he becomes a better cltlzen from tho standpolnt of coopariiive-

w298 In forest fire prevention. A parade of authority and a show of firearms should always b2
on the part of wardens; such action antagonizes local citizenry and weakens ratper than strengltieng the
case of foreat firoe protaction.

H "‘ﬂ' g

In almout all states, forest wardens are authorized to make arrests with or without a wirrant, when
tho violation hag baen committed In their presence., In abgence of direct evidence on the nort nf tre
warden, a warront will nave to be served on the offendsr and the case tried before a mamistrate 27 ite
17 1t 1s classed as a misdemeanor. If It 1s a felony, the magistrate should read the charre vo tha
arfender and then, because he has no authority to conduct trials for felonles, forward the case Lo tha
sourt having Jurisdiction over the offense, Desirable procedure in felonles, howover, whero tho foraat
officer has not personally witnesssd the violation, is to conduct his investigation secratly. “nn g 13
mitiafied that he has sufficlent evidence for a conviction, he should have a represgentative of
having jurisdiction over felonles make the arrest, since 1n most localitlea a forest offilcer 1a Torkad
vcn not as an arm of the law, but rather as a atate representative charged with controllling fires. Thig
gitoatlon 13 dealrable In most cases, since 1t encourages public participation in fire prevention, Mpet
wrod dwellers are antagonistic, rather than cooperative, with law enforcement officers.

!

aourt

Distinctfon between Enforcement on Federal and other Lands :
The authority for punishmsnt of a person or persons who are responsible for a forest fire on va;ionai
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I
S inolas i dertved from departmental regulationa vhiich, when enforcéd, have the game standing in a
state laws have In any court recognized by the State.

Soiirion of a Federal regulation pertaining to forest fires is referred to as a fire trespass.
: nnoof Arriculture regulations have been drawn up for fife, property, and timber trespass,
P : i tanal forests; this dlscussion, however, pertalns only to fire.

i of 4 misdemeanor or a felony In any state court 13 dependent upon the existence of a
w5 a gpecific action. A state forester, for instance, requires the aid of the state

e brush-burning without a permit a misdemeanor; the leglasliature enacts a statute which
surping activities. On the Natlonal Forest, however, a regulation, 1ssued by the Chilef
wrroved by the Secretary of Agriculture, has all the force »f a law in the Federal courts,
*~;ui 18 not necessary to stop woods burners on national forests,

rosecutlion ror an offense on naticnal forest land {s conducted under stiate laws or before a
S i is detersingd on the merits of the individual case, When state laws are adeguate, the
oo . wiiile sympathetic, and the state officlals willing to cooperate fully, it may be preferable to
cUore 1 ostate court, even though the offense was committed on federal land, On the other
L ..o osiote 1ows may net be adequate or cooperation on the part of the state officials may be meagre;
oo s 14 is advisable for the matter to be handled by a federal court.

o
-
o

sFerest Fire Laws
Tsburn hasg piven to 1t3 chief forest officer the authority which the federal government has
seoretary of Agricalture who 18 able te impose regilations relative Lo activity on national
wteh bive the same auttority as an act of nany state legl!siatures It 13 hiphly questionabie
s . . offlcer ghould have such sweeping authority, In that so much of his activity 1s concerned
Cluoo s osionrol o of fires on private land. The degree to which any public control should be exercised
I cote soann 1s o matter which should be specifically designated by the state lemlislaturas which ip

corenregentative of the will of the majority of the clitlzens of the state,

¢ several legislatlive acts which have besn enacted specifically to strengthen fire control in
o foreuned states.  These acts, although varylng somewhat 1in detalled wording, cover approxi-
susjectse, The items covered by most of the commonly enacted laws consist of (1) repulat-
co . Ane, (2) Installation of special mechanical devices for preventing forest fires caused by
Sare soioss oand Tocemotives, (3) prohibition of promiscuous backfiring,(4) elimination of hazards,

5y L.ouinu far setuing flres maliciously and for accldental fires, and (6) emabling acts which permit
Liin of & pollitlcal unit of the state, such as a county, with state authorities In fire control

10ty parpesz of controlling all fires within the boundaries of a political unit such as a

law without Including a penalty for violation thereof 1s of 11ttle value. One state, for
slated that 21l who cut brush must dispose of such brush for a space within forty feet
It borders rallroads, roads, or other woodlands, but no venalty 1Is provided for the ncn-
nououi tnls statute.

Some Vyoical Forest Fire Laws
FELONIES

“rr oiw person shail maliclously set fire to, or cause to be set on fire, directly or Indirectly, 1in

. runl, any woodlot, forest, or wlld land, or properiy, materlal, or vegetation beilng or

v Llereniy, guch person shall be gullty of a felony, and upon conviction shall be sentenced to pay a
[ inir flve thousand dollars and be Imprisoned in a penitentiary for a period not exceeding

L 1-1. 611

MISDEMEANORS

forn owarden or his deputles may summon any male resident betacen the ayess of elphteen and
2o oasslst In exuinguishine fires, and may require the use of horses and other property
PLpOd ;. any Derson so summoned, and who 13 phvsieally abie, who refuses or neglects to
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s2aist or Lo 11lew e use of norsed, warnns, or other material ramiired, shall ba el or - Con Trempiae

=3

anitoanon eonyleflon shall be aubleet 0o fine of not 1883 than £lve dollars nor moare tras F07- o al i
e UIDIN, CO DA, a3, 107, 0, 100, as, 1, 25 1935, CL 2405 1927, £, 150, 5.0 4) Coda 10t e e g
anttion /137" (100 0, i)

"PerTisstoe taurn heash o~ when and by whom plyens Tnoany townshIp or o any tapl fherest S g

Thre woardens
to burnect wagste, £allows, stumps, logs, brush, Ary grass, fallen timber or anvthine thal mayosnnn
Corent. Tiee unlags Lhe wrlten permission of the State Fire Warden, or a diviaton fire wWardlao oo

ye rean appetntad nodar the provistons of this act, no parson shall ast “10n Lo o= oagne to

rowneniin oor o dlatriet f1re wiarden of Lhe townshio or dlstrict In which such flre 18 sab han bneac Ctegl
eotattnef, Suep permisslon shall not he smranted by any fire warden, if, in his obinion, any foroest or
woodband will ba endangered thereby,--" (163-p, &)

"OWNER3 TO FROTECT AGAINST KIRES--Every owner of forest land in the gtate of Washirnsfan oinl]
farrisn, or rrovide Lherefor, during the season of the year when there 18 danger of forost fires, ada-
anate protection apainit vhe gpread of fire thereon or therefram which shall meet with tha aprorovi! of th
ctate bonrd of forest comnlssioners: Provided, however, that for the purposes of this sochlon foresg
lnnds shnll be deemed to he adequately protected 1if wlthin one mile of the owner’s perminent rasidence or
'T the owner shall furnish patrol and protection therefor equal In standard, efficlency and sewconal
Airatlon to that of those who are In good faith malntalning organized patrol and orotection of [-alr
I"nds agalinst fire with the approval of the state board of forest commissionsers: Provided furti.nr, that
fer the purposes of thls sectlon forest lands, lying in counties east of the summit of the Chzcais Moun-—
t1ing, shall be deemed to be adequately protected where patrol 18 furnished by the Unlted Stai~s forest
service of a standard and efflciency and seasonal duration, deamed by the state board of foren: ~ommls-
sionerg to be sufficlent for the proper protection of the forest land of such countierg. Remingian’s
Compiled Statutes ’22, s. 5B04.

"FROTECTION PROVIDED BY STATE FORESTER. If any owner or owners of forest land neglech or "1l to
rrovide adequate fire protection therefore as required by section 5804, then the state supervinar cf
ferestry under directioen from the director of the department of conservation and develormont o:nlil nro-
vide such protection therefor at a cost not to exce®d five {5) cents an acre per annum, and rfor that pur-
705¢ may divide the forest lands of the state, or any part of the same, Into districts, for nutrol and
nggesament purposes, may classify lands according to the character of timber prevailings, =nd tha flre
nazard existing and place unprotected lands under the administration of the proper district.

eoution heing taken to prevent its spread 1s hereby declared a public nulsance by reason or !rﬁ
i'fe or property. Any person, flrm or corporatlion responsible for elther the starting or thn axizler:
such f1ire 13 hereby required to control or extingulsh 1t immedlately, without awilitinm Instiuciiona 75
forest officer, and 1f sald responslible person, firm or corpcration shall refuse, neglect or fail o o
50, the state forester, or any fire warden or forest ranger acting with his autharity, may swrrarily
abate the nuisance thus constituted by controlling or extinguishing the fire and the cost therasf may ne
rocovered from sald responsible psrson, fim or corporation by actlon for debt and, 1f the work 1s per-
rormed on the property of the offender, shall also constitute a 1llen upon sald preoperty. Rem. C. 3. ’22,
. 5806." {162)

"Lvery person thait wilfully or maliclously sets on fire any wood, brush, or grass lardz, =~ rauses [o
be get on fire any weod, brush, or grass lands, wherasby the property of another ¢ injured uvr woidiisy
247111 upon conviction be punished by a fine of not le3s than twenty-five dollars (&25.00) nor =ora 3
tw0 hundred dollars ($200.00) or by Imprisonment for a term of not less than ten {(10) days nor more than
three (3) months, or by both such fine and imprisomment.--Acts of 1922, No. 90, 8.4 - (Jenaral Statuteg
1832, s. 3323." (163, p. 24) f

"Preventing the escape of sparks. All logging and railroad locomotives, dinkey ensines ond othar
rnzined and boller operated or used within two hundred feet of any forest, cut-over, bruzh, cr grass land,
which do not use o1l as fuel, shall be equippad with efficlent appllances or dovices to nravent tha
rgcape of fire and sparke from the smcke stacks, ash pans, and fire boxes thoraof.--Any o“araon pnorAtIne

oany lepging or railroad locomotive, dinkey engine, or othor engine or boller in viciation ol any provision
of this article shall be fined not less than ten nor mors than one hundred dollars for each offéanga.
hcte 1923, p. 270, Penal Code 1928, Title 17. Chap. 2, Article 1329," (164, o. 32) o

3
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Chapter Vi1l
FIRE DANGER RATING '

MY s'tred out previously, there 13 some degree of correlatioh between mo3t of the meteoro-

el

amed and forest fire Inception and rate of spread. Fadtors other than meteorolosi-

Coheu the derree of danger which exists because of forest fires. Varlous devices have $a@g;m3
- woaisure the depgree of danger which prevalls at any time. Several devices for detemmining €«
< .siined 1n some detall below. &?g;nwz

\
n"-—Thls 13 a device which was designed by Gisborns (59) of the Northern Rocky

! 8-
.. .. Tryueriment Statlon for measuring the degreo of fire danger which exlsts for individual tﬁﬁﬁ’“a
st it onits In the Northern Rocky Mountain Region (R-1) of the United States Forest Service. The : @
e weter are {1) period of the fire season, (2) loukoul visibility, (3) fuel moisture S
I
voinctty, and (5) causes, with emphasis on lightning. The varlous comblnations have the 3
ioo ruiae tn producing varled results; these are known as "Fire Danger Claas" days., ===
wlor, usutilly 1dentified with the several classes of fire danger, 13 explalined in Table 26. o
e -ﬁ"_
S&) {82} has been Table 26 i
TR FI I i tsle for the system for FIRE BEHAVIOR ASSOCIATED WITH DANGER CLASS M
S L, - . {From Fire Danger Meter, Northern Rocky Mt. Forest |
s S oans fwd oxplalned the and Range Experiment Station{ i
sved tn Dome detall 1In ﬁfgﬁaws
Lot Danger} Behavlor
Class )
niniy organdzed | Brush buruing and other fires do not spread snough to require
invoiviyg the use any trenching. ”
e and radl No spread under dense timber or on north slopea, On open g
; chrrhpa, and radlo, 2 areas and on south slopes fires spread during the heat of
staorolorist at dey . e
wcoa res Tror _ Fires spread slowly end hold over night on north slopes and &=
4. racelves Trom approx 5 under dense timber and make short runs in open and through '
Gihiong 1otated In the sev- slash, FKunnlng crown fires are very rere however, except
with fresh end strong winda,
“ev e 4 tia Herlon
C « fobie Keplon, reports on Fires crown in single trees and groups but do not meke long
:rovie Pollowing conditions: 4 runs in full timber on north slopes. Occaslonal crown rune i
on south slopes and flats with modearate fresh winds. W F N
s owindcun temperature for
Occaslonal rune In full timbsr on north slopes but ssldom
noura, (b) relative 5 crossing pronounced topographic divides. Fast spread certain e |
; : direction, (d) velo on south slopes, cut over aress, and heavlly fueled old burns. &
H I ea L DG i -
e . ! g Blg runs common on all exposuresa wilthin a single dralnsge but
Ltaoolf Uhe current day and only occasionally erosalng preoncunced topographic barriers. W‘
P rracedingg day, {(e) 9@ a.m, Exploailve conditions with flre spreadlng at rates up to 1500
A o Vet or 2000 acres per hour Including denscly timbered north slopes »
Pitiue, and (f) reports on 7 during efternoon aud evening. Topographic and other usual el
K s rrnaiplation occurrence., barriers guch as rivers and lerge cultlvated flelds ineffectusl
during peak of day. .
e At i liced In making up the tgjsﬁh

* forecast whileh may be broken up into parts appllicable to speciflc sectiona of the reglon.
166 covers (a) sky conditions, (b) absence or probabllity of thundershowers or general (2
sture changes, arnd (d) wind direction and velocity. These forecasts are issucd at

’ 165
squially arrive in the woeds by 11 a,m. or noon. e;ﬁsﬂﬂ
“mrars which ceontribute toward hazardous conditions are maintalned on a Fire Danger Chart in i
cnE e i rviser’s office as well as In the Reglonal 0ffice. - A brief, five-minute study of the =
o s weaslite forest will give an lmmediate pilcture of the fire danger. The chart covers the )
riec My 1 to Cetober 10 and includes lightning storm occurrence, visibility distance, fuel L
tont, averags dally wind veloclity for the period noon to 6 p.m., minimuim or 5 p.m. relative .
lux sgrrepate of these factors known as the "clasg of fire danger;" and the percent of =
ariodity,  With all this Information at hils disposal, the supsrvisor or fire chief 1s X
«f tho acuteness of the local fire situation and can contrel activity and man-power ’
orlve Wlpure 18a 18 a copy of the Fire Danger Chart compiled for the Kootenal Nitional i
fLootoern Rocky Mountaln Reglon, Lo
ot
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rOREST FIRE DANGER METER
NORTHERN ROCKY MTN REGION
CTASOMAL FACTOR 6ACTIVITY OF FIRE STARTING AGENCIES

VnAS T e A F ngn ] e | Lty H o Aug Frmera
Lo 5//',"‘,7/;//7//1\; Yy /.‘9/‘)#35;%}4{//‘?‘)/0,00:}"
NGEF P10 e s, LS

H Sure 16 10 Sy 10 nwith
1rghitning within pasrtino
TRys. I Sepl s Ffo 435,

= TTWamerav: Jend clearing

Frras i progresd o

| _Fima in P18y or Oclober

Berore June ! wilth ghtnire

Slarrms within pEst lve oFys,

ST S0 Or Sens [ fo /& nitty r1o

m‘ & F f?’l‘g 0‘2,,‘, {'?_-_J S1ghrming. O Skt 16 o F0.

LAening includas only FMrose srorms

mrltl ore Or /more éo/rgrwcﬁlﬂf e grouvrd.

FIRST — Sef incax B betow fo indicols mexrimum
e PESIOIIPY orspance. |
CECOND —Hororng 3lices 4™ ona 8 Lrghtly rogarher
ser /hch Aot prover derE o kvl
. of fire a'r‘.;«v/r"ﬂ; TFEICY.
THIRD — See ofber s/ide oF FHis merer:

e £ A 5 Py
LigHtonng N past
s ol 3,00 Ok 7 Fo /S,

o i i e g Fr
el s TS no’a‘;‘

P

VISIBILITY DISTANCE

| Small Firas not risible more than [fmile
, ” o ” # ~ v oL »

'8w>.

2 n prsrb/a 8 m/es or more >-|_

I rd V' ” I

i
i

Vsl Sisrence showld be Jetermined rrom
TS TSI IS W VX s bRy i e or frorT?
Cl s D Frons TR My Preovned fodbacks Dllowing correns”
ISR LES IO ORI Fime of ooy s G AR, AT NS
This NMprer issues Hor

T Vorrsern roéy ATF7I. FOrest o Rage Lrperimen? Shatrors
IFII O G SO I

A=wront of Meter
Tohber set for period July 1l-Aug, 31
with no lipi:lning within past two days
but with extremely low visibility.

The sessonal factors and presence of
ancence of lightning storms, in com-
ninntion with other factors, produces
n Pire danger index number on reverse
side of meter,

FIRE DANGER METER
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RELATIVE HUMIDITY = /7 frm pmtofinn fromiv !
Oglow AS X reoq 1H3 rexr Seogas oliwe o
IE e frel morstura /5 @/reacsy wiontnr SR oo
corger CIZES SOr e rexl g lier iy i oy ;r?;_

FUEL MOISTURE COMTENT

AVERAGE As massureo’ wif b o o
AFTERNOQON  @ncibr g ciameter nuod i ./

WIND ach/pxb /44,[///.; Yarat
VELOCITY  IZ5E|2stjax|saxion) 70l
O ro Imphlery Light, 3 ‘
4b 7 l{ghl‘__ 3
8k 2 Gertal 3
B 8 v Moersfe <
Bho2ér FreshH | S
&%ymgywﬁ.f, s S e le |7 (7,
g reGe FIRE DANGER CI.ASS
Tie fore Behorior usu8lly Essociored with apck cluss
OF Fire COnQor 15 indicered on Phe insice oF o 3.

LY NININ
o AR

G NIN ||

USUAL ORGANIZATION ACCORDING
TO CLASS OF FIRE DANGER
CLASS FOR REGION | OF THE U.S.F.3,

| AD rnan spac/ally dele/sd fa fire cantrol.

A18r POS/IONST Coprring Somcigl cd@mgmrs s b de
TRDFEIrOGS S/ 8FH OFr LI S pOFES o lory,
AMe kly RoolLougrts Sowir /fy/;t.'rnu?y TV W/

W

Ay 4,%/ TereCliorn poSItons. Commarnon LIPCITy
SV DrofEctive QrgeniESrion’”’ -

Propebiiilfy of Continuence. mwerr@nis s wesmy
78 Yorgrége se&sonoropec/ive orgiii Il

At er opa Lrnish adocing (Ll s raoe” amp e~ a7,

Afﬁ- fxfac?g AT 1VqAéz;y: CQITT ISR ﬂ/z‘zf-':? st
QVer/oRc oS oy, ;"r rFOpL T COARTE U e
IOYT Comp/ere. Firsr orar/oso.

ArFrer one iy cormphare firsrl ormr oo, AV fun
CONF L I az_r Cladi il dxcdasd f’n'//ﬂ?vj Tacarcr

orer/oad. Ar7el pHOout & cornsectilive 28ys
Comp/ere Secona orer/oec.

T Upen occurrance of closs 7 dongar or /- it
IS OrerorRbie wilh CerfRInty, mabollx e,
S R T T A RS TR A oma e 2 S
¥, [~fe2d Fd P E I (Y-S
Fhe Cicrtosy /s, 4 4

Afrar Aug. 30 redvca rPa org@miretion Yo ararepa”
©F $o0n G pog s forionig e Sy oPeesE T
or /ower cwnger.

v b

-

B-Reverse side of leter

The sebttings of the movable dis s on
the front of the meter, cousideseld
along with wind velocity nnd moisture
content of duff and branchwood fuels,
produces a Fire Dangor Class, with
Class 1 as the lowest and Class 7 as
the highest. i
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Fire Cangor Board

T apiagt leg Inyelyed Irotie congpeae oo af s hoapg o en g it '
Flea Proveep Mater,  AlTthe T e bean dnntenad el g uced oo Tarhora :
Btove s Poresn Snrytes 10 Yrompealy sowir[abTor ol the fupdaeeot ol ety AR ’ ’
Tepae T o bt Tos plel oprpda e bpn ity and decree ar o rivo of ikn horieenen
gty more g teit baee e gane of Lhe o metor o gaad Dy L Do s Heagy Ml i Do toe

Lovgroe e 1y edom Yy o eompostta of the Forant Danger Maray and the Flre Dangnp Chnarrn oo

Fira Dangor Rating by New Jersey Forest Ffre Service

SoatalTapr . hul not go elaborate method of forecasting (irs wanlher apd <ingemrent!
The systen [or Morechstics 13

fares tan bhpan [noace In Now Jersay since 13828,
o shnntata bogpte £y
ST RV 150 S LI
veeoranisoippl River car be forecast with a
Codr Aderpen of accuracy, assuming that the fore-
et goa falr know'edice of the orobable path
af o mannes el At Lke factors resultine from
trs mayerant, of the partlenlar mass In guestlon,
T tinnry wo triod out semewhit experimentally
vl oense falrly ﬂood reasnlrs which would un-
dountndly have been of 2 hipher quality hnd the
frveccater hed more exrerience in the behavlor of
Ty negnes,  The abgolate humidity ealoulations
wora Maoed on dally sipnals obtained from key
gisttenn which were located In the most fre-
aunrtedd vmths of alr mrsaes,  These were located
at Zelurbla, Soutn Carolina, Nashville, Tennes-
¢ Fort Wayne, Indlana., Tho slgnals pro-
vided fMnra whereby it was nossible to calculate
“Pooabsgelute huntdity for the alr masg which
domirarai ench oy ataticen. If 1t was deter-
mined that the alr miass which was dominant over
¥ort Wayne, for Instance, had an absolute
Gamfdily ef 1,821, and provablae that 24 or 36

aen,

sard later the same alr mass would dominate

toa Jersey, then with o temperature prognostica-
tion for the period that the Fort Wayne alr mass
weald deminate New Jersey, applied to the known
abaolnte humidity of the alr masa, the probable
relative humidity for the day period 24 to 36
cours in advance of 1ts arrival at New Jersey
cenld be computed. The procodure mads 1t possl-
Lie to adviss key men In the fleld regarding
relative humldity, wind veloetity, wind direction,
owd fire danpor measured in terms of inceptlon
fraguency for the night pertod following the

in Lo eantwird movement of an alr masa 43 rrabable darving newer oynar

{a

—

(»)

(o)

(a)

[ [
U

Baael o

voof o hieh nregsure area remalnsg ansprocintialy conpbany g Iro oo

Thoto by U, 1, nrast fepyisa=Xi:
Floure 19
FIRE DANGER STATION UIED By IR
REGION (WASHINGTCH AND OR=G0M
UNITED STATES FOR ARV ICR
The instruments mountesd cn the posh are rn ~no-

mometer to the left to measura current wal
end a van® on the right to datarmine Alres

e

In the bhackground of the shalter la n easins
meking direct molature content rdator=aina e
the hazard sticke.

In the foreground of the ~halbter la a : -

chromater to determlne ralabive Ipneaidth
In the foreground to tha right nf nba stajnop aie
a set of "triplots™ and 2-inch woed aylindars Top
measwring fuel molaturo contant. '

At the extremeo right 1s a rein gruge for mesavnring
tho volume of precipitstlon,

sorning the forescast was prepared, and the day period for the following day.

A T1res warden who recelived the telegram which read ™None gentle gouthwest safe many madersin wagt,

danrerous™ would understand 1t to mean that (a) ror the period from midnight of the day bha s

g W s

I 1

roceived to 6 a.m. of the following morning the relative humidity would averags hetwean 0775 g L’Qﬂ_w~7~n
neant no fires would start; (b) the wind veloclty would average between 13 to 18 miles yor bourg {0} "he
rrevalling wind direction would bs southwest, and (d) there would probably be no need for hig aarvigns,
{8) For the perlod noon to 4 p.m. of the following day, the mmidity would average hatwaen 3% to 407,
(t) the wind velocity average 18 to 23 miles per hour, (g) the wind would be from the wesi, {(h) riréﬁ

1
1
8
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|
sl soread ranidly hut would be controlled without great drfficulty.

Tha Luooalethey g!akuve Humidity of Shank System
for the Inter-Mountaln Reglion (R-4) of the United States Forest Service by
tihie system 1s the recognition of the fact that the accumulation of a de-
: Lo ological element has a marked influence in the derree of fire danger which
R T soones 1 bused on the principle that ten consecutive days of minimum relative humidity
W T . coialer MMre danger than two or three consecutlve days of identlcal readings. The dryling
R E o e geveral gays of very low relative humidities has cumulative effect - hence the temm -
fnidity.” Ten days of low relative humidity wlll leave the fuels drier than two
T P seoildivy,

#1re danrer system is based entirely on relative humldity readings; no additlonal
ciher factors are considaered. !

foredts having slmiliar elimatic, vegetational, risk and other factors which
5 rolD, a "hunidity base" 18 determined. Just what base humidity psrcentape 1s
ad by study of past humidlity records correlated with fire data. The bagse for one
w3 chosen +g8 215 at Bolse, Idaho., A 6 p.m. reading of 15%, for instance, would indicate
oo Do dnver waS worse than normal. If a number of consecutlive days would pass in which the
L Joohmatotty were lower than 2160, the fire danger would increase with each day on which the
et Sl tnan 0B. A humidity of 15% would represent a departure of 6, and would recelve a nega—
ooniurt owhich 18 maintained; a reading of 30% would recelve a positive value of 3i. The
‘oo newatdlty on any day 1s the alpehralc sum of daily differences from the established
ra bepinming of the season to any glven date. Table 27 13 taken from the discussion
so2ars in the Reglon 4 Fire Manual (143).

Table 27
Ltus donidtty perfods have been developed for ad- :
CUMULATIVE HUMIDITY FERLIOD - BOTSE, IDAHO, 1935
Tl ' att o, Thase perlods are as follows:- Perlod BASE HUMIDITY 21% G —/,__;,‘,3
£, ¢ to -70; Perfod 3, -60 to -120; (From R-4 Fire Manual, p. 15) ,
R R -180: TPerlod 5, -180 to more than this [ A
S ’ ' e (0100 pim. [Dicforence  Crulatires e-d
< hunidity £| from 21% (algebralc sum)
e morent Lanldity period will determine the adminis- June 21 16 _ 5 -5 Qﬁ*”‘“qa
s . ~in Ly the Forest Supervisors for the 22 18 -3 -8
) B ' 23 19 -2 -10 ..
Secsvtn 00 s, For oo humldity period of 4, the number of 24 20 -1 -11 §o?
_ SRR Sosneraic e approximately flve hundred percent gg gg y % :ig
oot oooved I Perlod 1; 1n Perled 2, an inerease of gg ig 503 ;13 Eﬁﬁﬁﬁ:gg
i3 required in the number of guards. 29 31 £10 18
R 30 23 A2 £20 M.
it .. t.u udard Placement Plan for the Reglon 13 July 1 15 - A €
cod U re ctayvitiing humldity pertod, 1t also takes into 2 14 - £
3 16 -5 fe S
. :wi, (B) nccurrence of fires, (c) values 4 12 -9 - €
type, (e) resistance to control, and #The cumulative humidity 1a the factor which . o
e g _ determines what -the Humidity Pericd 1s; it PR
of reserve ran-power. The dispatching 1s this Humidity Perilod which governs ad-
. . on the hunidity periods prevalent for minlatrative astlons, } _3
iowhiten the fire occurs, In a Humidity a
. ‘nLloase, the man-power which would be dispatched to a fire would be much greater than for & -,
[ R
'\_'— ks a
W,
T
e -7
) s
€
. £
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Chapter IX
FOREST IMPROVEMENTS FOR PRESUPPRESSICN

Datection
Hethods
Tirore re Lwo basle methoda of detectlon, onch of wnich has certaln advantages nnd mndlf!ods tong.
Tho meindn are: (a) the patrol system and (b) the lookout systam.
The ratrol system 18 of speclal value from a public relations standpoint, besause the panlin, aren i3
feen o patrol, associntes 1t with forest fires and becomes conacious of tho fact that someone 1s dolng

somethice aboul the occurrence and suppression of firea.
There are two formsg of patrol - aerial and pround.

Th2 aerlal patrol has the advantage of covering an enormous amount of terrain in a relatively shors
tfre, It 13, moreover, able to adjust 1ts activity to the variable visibility factor. 0On cdays with iow
¥v1aib1lity, the range of the individual plane can be contracted; on days of good visibility, It czn be
exrmded.

it I3 of particular advantage in spotting lisntning fires in the "hinterland” or hack country wharse
thare 13 no hablitatlon and the communicatlion system 18 poor, or wherse the establishment of a lourout
syatem would bhe extremely expensive.

A dloadvantape of thée aerial patrol 13 that the atmosphere 13 generally turbulent after a !ichtnirg
giorm, 1t 13 In these perlods, Immedlately after a lightning storm, that 1t should he narrimlariy ugaful,
bun 18 value 1s directly related to the alr-worthiness of the ship, Moraover, it cannol detensl 'Izhinting
gtrives ag can a lookout who 18 securely housed when thée storm passes over or nearby. For a region where
ligntning storms are important, lockouts appear to have advantages over the aerial patrol.

The grounded motorized patrol 1s excellent iIn that presuppression and supprezalon dutlies can ne ~om-
birod in ono unit. It is 1deally adapted to coastal plaln country, especlally when used to supr!'aement the
pri=mary lookout system. It reaches 1t8 peak of usefulnsss when equipped with a receiving st for radio
maessares,

Thare are a few Instances In which grounded patrols are conductad on hersaback. The chiaf vilus of
this typs of patrol 1s frow a public relations atandpoint., The patrolmen can galn the gocwiwlll o2 the
residants, thereby lowering the risk. Its value 1a correlated, moreover, with the rate at which o fire
can agread.  Where the fire can spread rapidly and do considerable damapge In a short time, 16 heg iitulcz
vialno because the fire would be beyond quick control by the time suppression crews could arrive on the

Jor,

grounded patrols mounted on motor vehicles are generally a combination of detection and surpressian
crews. These units are really roving suppression crews., They ars of lmmeasurable value when tnno via'-
b1lity has been reduced to a negligible amount when the usefulness of lookout points has been sariously
raduced,

The lockout or ebserver system is the one most generally employsd In the United States, Iy 'hlis
pystom, a bagse point 18 selected at which a lookout is permanenily staticned during the fire ae: on.

H» may, or may not, reside at the base point, but ho 15 supposed to be on duty during firs woatl .

Tha outstanding advantage of the s8ystem 18 from the viewpoint of llaison. The lookout [g also abls to
pive a3t all times a report on hazard corditions for that territory over which he watches and, bacauss of
hlg residence there, ghould be better informed on the bshavior of weather than any other parugcn. In
periodg of high fire danger the administrative officer should be able to commnicate with nhim =% &1l
timea. When fires occur in the irmediate vicinity, the lookout 15 able to glve an accurats rema~t on the
cenditien of the fire, 1. e., 1ts rate of spread, location of hot spots and quiet sectors, His quarters
may 2180 gerve as a temporary base for fire suppression operations,
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The 1ookoul polnts thG;VHFTOUH types of Improve-
menls dependent unon local comdtiilong.  {(a) A smull
cabln, 10" x 10' may be built directly on the polnt of
vantage, provided 1t affords:adenuate visibility to the
observer, (b} If the cbserver nceds to be eleviited for
obtaining tho maximum benefit of the site, the cabln may
be raised on logs which pluace Lhe lockout anywiere from
20" to 120" above the surfice. The cabin may be rela-
tively sin2l1l, 8 x 6', which requires the lookout to be
quartered 1 a separate buildins nearby and Is the system
most generally used In Eastern Reglons. There has been
an Increasiny tendency in the Western Reglons to enlarge
the legwred cabin In order that tho observer may use It ag
quarters as well as a point of vantage. {¢) Auxiliary or
sgcondary lookout points very frequerntly conslst merely
of a raised nlaitform without eabin shelter, or may be
only a crowsnest mounted on a pole. Thls type of lookout,
however, 13 highly unsatisfactory for nrimary points be-
cause 1t affords tho ohserver ro shelter from the elements,

:
i
4
£
i

BRI S| {e¢) Figure 22 B
PRI S R O PN (A & 51 N P P
Cnobud bl G Fare Corvion)
caw v e lie thauryer o duly s primat . et chlelly Yn gierg e ool L ooerae Ly,
e T roru rashy bub wiven ceaileplond Formatye. Drnte quartors :'ro‘m ’
t und, aarlers oo Tv 140 x 14t
FER] )b eoustnl clain oo - b whoty soUnba) b b rolutively Tittlye
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crerlala ogn of wa el e cocoarn o egebad e poner Ly owood o nroe g e ag
GV L a oy e b oo e tend gn coeces cepgreaete ] of tpagbed o owntl oo and oo .
Y e Tanpy ranr o s s I ayayae b Ay hay hean plaad T et g, 1
R O B T T A H R P N AT R AL ATS PN B AR EAT A TS O U TANRARREAT PR B NS N B SRR PCTAS SCAP I
coowbl et s e e P bpe o Te glee T mpterta !,
Toae b Uy Teort o 0 T Lot el e the fetoet Tor sahens oot wihar o de o
smand oY ety e (D) ancomdary, Prieapy bockouts are ail omanned, or most ol tnee, clurfeos oo
e e e Bacaondiart petnta are mnnnd wben the vigthility Imnedea the affactivaneas ol s o0
celnu oor wien Lhers may be o beaporary Inerensge In ths rlok due Lo a lomging npapatton, or oan
U et Lraaatoeria, orounugti' ' 0 T ieh hazard whileh may demand hipher detection gtandarda,
wheeo e et o vntare 19 referred to ag tha "lookont."  The dullen af the o aheoryar

sotd T oynry Wt b pavera] forest replens, When his only duty congtsts of Jeentine ol ranorsing

aitiee wiscellaneond dutles as wlll not take him from hls ohservat!ion nolnt durlng Iire
rmar, ne Vg oenly oan ahgerver,  When, however, hig duty of detection Is nalred with the job of surnres—

, e Pecanes a4 "Plromin,” Western repions generally man thelr lookout polnts wlth firemen. Ennharn
recteny denard fer thndr Inltial actlon on man-power other than the chserver.

o

Some Principles of Yisibility Which Affect Detection

rointed out In the dliscussion of fuels and flre danger, ong of the faclors used by disborro
arlnm hls Danger Meter was visibliity distance; in other words, it 1S one of the variahlas wh'zh
dapereines the deprree of fire dangar, When small smokes are visible lor long distanses, the Intarcfty of
the dotesnion syster oan be reduced.  On the other hand, when the visibllity 1s Tow, dotectlan ficfistieg
sohe dncreased Tor the reason that the more guich iy fires are detected after Incectlan, tie inwer 13 fhe
“aue enmirel time” which 1s o most ifmportant fuctor affecting the size of the fire, A study of soma gf
2L of the dotection system as mennrally employed, 1. e., lookouts located nt elavabed ralpn g
sowed thnat visibllity Is a variable factor which Influences lookout effectiveness very definitely,

Yidfelllty 15 one of the factors which Influences the placement of man-power. IFf [irab-line dafanse
3ocomposed of flveren, I, e,, forest offlcers In whom are combined the two dutles of datecior and orp-
toolepr, 1Y g earecInily Imoortant thet any Iimitations whiich may Influence thelr ranma of ot tytey e
roandle (047 of the Northwest Forest Experiment Station tnvestipated vistpiitty fnrrorn nr
sroand thoreby aliminated some erroneous conceptlions as well 18 contributes several sdvaraeed 1
tn effontive cparation of the destectlon system. As oublined by McArdle, some of the fnooarg
i iaeree tae aate or 1Pt euity encounterod tn detect i gmokes, are ia) tha conditlon of o

oo hara, dotemninad by 1t reanagparency or haziness; (b) type of backemround suprlied to o omole
Jetoar relatively 1teht or dask; (¢) the time of day as influencing the angle produced hetwean 5 " laa
eonks 19 the smoke and a 1ine drawn to the sun; (d) size of the smoke column, whather larga or smail In
Cemsner and spread; (e) character of sky condltions, whether overcast or partly cloudy, or cledr; and
(f) ‘ocation of smoke relative to 1ts beinpg 80 low that, for the time of day to be observed, It I!s In the
ghedow ¢ast by a mountain or tho steep walls of a canyon;

i

There are perlodno 1n which the atmosphers has extreme transparency, but the flra davs nolraidorns wfinh
Lnfa condition are Itmited. On Lhese days amall smokes are readlly seen at relatlvely lonrm dintar:s i,
Moyt froquently, however, there !s some haziness 1n the atmosphore which lowers the matural €olors or tns
Inmdssape from thetr peak of Lrillnnce at extreme atmospheric transparency to nearly drah ahardes tn ocondl-
tteng of considerable have. Since smoke ag caused by forest flres 18 a neutral color, 1t [g 4irficalt on
ary éay3d to differentiate readily between the neutral color of the smoke and the nearly neutral color of
The backpground, '

PR

The study of McArdle’s showed the rather urusual feature that visibility 18 greater on daya #hen the
oky 1g overcast with light clouds, producing indirect 1ight, than on days when the sunlight 13 not inter-
2opted by clouds,

I'yrom, who worked wlth McArdle on the projoct, has esztimated that the viglbility of a eqall suoke:
‘noraaang In relation to the increage in sizae, but not directly. If a column of smcke 1s viaihlo 'ourtqwn
mileg frem the lookout, an increase of four times the original diameter will increase Its viglibllity oqu

7




*Sothe colunn of smoke 1s enlarpged elght times, its visibilitylwlll be increased only

i amone fire control men, all other things being equal, smokes are general- -
observer lcoks Into the sun then away from 1t. McArdle’s figures on ol
sun at time of detection were 9.4 miles average distance when the fire .
which the sun lay and 8.5 miles distance when the observer was not fasing ﬁ?ﬁﬁ
on, o
S UUR S ‘nwestications, McArdle came te the conclusion that, for all practlcal purposes 63’5
o, ol visiiibity 1n all directions 1s equal, regardless of the positlon of the sun, eyﬁgﬁmd

e vistollity studies for Washington and Qregon, the primary lookout system 1s based )
tay wltn a secondary or supplemental system for use when visibility 1s low; this gﬁiﬁﬁsm‘

stte pading for each: observer,

oI s (80} Investlzations relative to visibility in the Northern Rockles, he found eﬁphjﬁﬂ
vyt e ) mmokes at 4:70 p.m. on days when the atmogphere were marticularly clear, ﬁﬁﬂmand
canlo dtfrerences In whether the sun was located between the observer and thic smoike or
tne lookout Is compelled to look into the sun, on an especlally clear day, he will fﬁgﬂ,ﬁ
11 gmoke only ten miles off; with hils back to the sun, however, a smoke can be seen i
i days when visibility 1s low, the same principle holds except that the dis- ggy“aﬂh

»tion toward the sun 1s as low 3s 3.5 miles and away 6.0 mileg, These findings of
Loobaogorntrary to what McArdle published, but 1t must be borne in minda that Lornby’s
; 0 p.m. results when the sun is low; 4t this tim2, shadows commence to in-
JLite anet tne conclusion 15 In apreement with Meardle's who stated thet snadows cast by
Coovens asrinualy lower the visibility of smokes which develop In them.

oy of icciout placement should be determined by burning severlities of the forest types
oas visibility because vigibllity 1is only one of the factors contributing to fire danger.

i minimun burning severities, the lookouts shouid be placed so that the radil of @”35"“
coupoxinately less than five, eight, and fifteen miles, respectivoly.
&=
Lagrn-Aizd or Visibility Maps
4 i that gmokes must be seen qulickly after Inception has lead fire control nlanners to gﬁﬁa"4
cLion Doints In such a manner that the lookouts can see directly the area which the point of .
siive. Thiv 18, within a ten mile radius, even on a day of high visibllity, tiiere is some Qﬁﬂwum
1 noi directly visible; this is particularly true in regions of nigred topography. One i .
Tl anhers wiloh affects the efficlency of any lookout polnt 1s the percent of the area within a ten 55;9;1
wilon can de sasn directly. It should not he necessary for a lookout to be compelled to walt g
S Lio rines over a ridge top to be able to detect It; as much as several hours might thus be re- &
el toso.p bhs sinole. By the time 1t becarmes visible, the fire might easily be Class C iIn size. o o
11l cun be geen directly Is mapped as the "seen-area” and the map on which this area is "
sreriel to ag the "visibility map.” This type of map 1s important because 1t 1s one of the S
ci dutermine whether a pelnt of vantage 1s desirable from a fire control standpoint. All e
wly the factor which determines the locatlon of a lockout point 18 the percent of .
Loatrestiy from 1t U
iy ntion of analysis to fire control improvement placement, visibility maps were not €=
I Ilture on lookout Improvement or transportation facilitiles servlcinm'the polint.
i ol ‘¢e demanda the construction of visibility mapa before lookout points are improved, s
D hw srank {92) there are three methods of constructing the seen-area maps. (a) By the usa
oo Goeon povatile pap, whlch pives the elevation of the proposed lookout point and the relutive (= i
vigioie Yrom 1t, the area can he determined which Is directly visiule to the lookout.
fun of ralief model, based on a fapopraphlc map; after the mede! hay been con- (o=
il arndowd prodased by an o electrie §lehie butl ot Do observat toan polnt makes .
Lr-oarea seen directly from the ororeged potnt, (e o 11 o et from the e
mitten Lo uwse of A telescopic alidade ana constdershie Pleid work., ¢
i L
©




"on

Lder o ovotens "t oangd by onn [T Lok 1 neceniry; It 18 egsarhlnl, however, thot baoooeer

“noavatiahle ebherwise the centesii eannot ba omnltoyed,  With aygban "n", howevar, tho cnie w0
menl fnon brige map of gome serdl, ene peetforably with aach culturea sa atireams, roads, and peoemieo Do oot

Loporraite aleyat fong,

Shane popl cant oracords of two metheda, b7 oand e’ oand found that the lattor wis tha lnon e
slveg arnrexirataly A0d per suare mile, wintle the "b" ofhod was approximately 55¢ par sqpipre o

marred, O Lpo basia of respltant efffetensy, the two cystems are approzimately equnal inasmanh on T nda

varen Howog fonnd that the totnal aren tnsluded wns quite nearly equal to that ahhained by Lia ~ihar
areb tear (e [1eld sketching system showed 45,08 of the area visible whlle the light and shndrwe onon
st e ahiowe:d] ALL7% viaihle for the same Area.  For areag whare contour mapg are not nvalliashle, 'h 15
Acrinaleng posgihlie Lo construct vinihility maps,

Leoskeut Cgquipnont

A requigile for primary T ’ :
Too mrg 1 adequate shelter for
1o osnentynr o that he will not
P onronaod o tho glemonls. 1

g orrreasernible Lo expect an
ceqoryer 1o remiin on daty at an
roreond noint and functlien
cfftatesly when the wind 18
Blovyive 70O m. pe he and the
ereryinre 18 4h deprees
“teorhelt or lower.  On windy
~vo 1t 1o espeacially desirable
‘o lechouls to be at their post
of ity. They will hardly
oot oan dnty constintly when
worintye ennd!tions produce ex-
ween dfecemfort,

.

ther requisite 1s 1iv-
tera at tho towers so
oot obsorver 18 avallable
dilotimey In event of a
svaen Tlareup in fire danger.

awvitinablo to each primary

lockout should he: 2f< ; A
{(a) Crientaed map on beard; { % - )

{n) alidade; (c) wall map with . N, i

wdlicont lookout points located Photo by U, S, Farest Service-225037

and equipped with vernier and Flgure 23

gtringa at cach point; (d) com- OBSERVER IN ACTION, The Alidade Has Been Placod An Tho Map Fonrd, ‘ir

it ey 81ghting Smoke Thru The Alldade, Obtaining The Azimuth Resding, s>
ramication instrument such as Contacting The Dispatcher by Pﬁone, The Firs Csn Bs Located W{th
radio or taolephone. Proeclaion For Dlspatch of Man-Power.

Equipment to supplement the above for detection purposes 18 as follows: (a)} range finder, (o) oinoc-
ilarg, (¢) haze meter, (d) goggles,

Bocnude lookouts are continuously on duty, they are fregquently required to attend to fira dnrues
meaguring devices such as duff hygrometers, hazard sticks, anemometers, psychrometers, and avaporimeters,

RANGE FINDER :

Tho rangs finder 18 of particﬁ]ar value when crosa-readings are not obtalnable elthar because of 3b°r
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Sase T the non-cxlstence of other lookoul polnts. The Osborne Ranpge Finder was at one
Lo wWest, bul 13 no longer so impertant because u; the greater fragquency of lookout
s-readings nessible, :

R Pt Lo lockouts In some regicns in order to minimize eyestraln. At cne time 1t was
Gttt rewer smokes were detected when looking Into the sun than when looking away from
it qnt, however, this conception 1s erronsous, Because approximately two-thirds of
ttes by leokonts when the observer 1s looking into the sun, efforts have been made to
cosed by the sunlipht exposure, Varlous types of glasses and lengses have been
sorin.  »lue and amber plasses filter out some of the spectrum so that they distort
s uyes. A omeutral lense, such as the "smoked," 18 most deslirable becouss 1t permits
ceicn the eye, but lowers 1t quantitatively so that the eye strain 18 considerably
4 very rrettly 1n quallity. The cheap types are merely pressed glass which has Irregulari-
ceoanoaual omisculsr effort by the eye and so Induce, rather than relleve, straln. Goggles
i unses are recommended for increasing lockout eflictency. (89)

»c: control work are not in apreement concerniry the value of binoculars or tele-~

riong have supplled this type of magnifying equipment to some of thelr lcokouts for
=i, bul there 1s 11ctle definltely known as to their real value. Curry (86), has

wtorg s owintoh are affarded lookouts equipped with binoaulars. Thesse are as follows:

“oatiun of srea of known hlgh risk, (2) for distigrulsning Letweon true and false

trnooft 1ntning fires which may produce only falnt wilsps of gmoke, {4} for accurate

5, (& for ootimating slze of flres and rate of gpread.

which, untll recently, has been expressed in loose, Indefinite terms., Lookouts
:ric transparency o2s "good,” "fair," or "poor" without any very definlte measuring
i otnsy nave preogressed beyond this method of measurement, they may gtate it in terms of
i vinintiiily wltnout having a definite 1dea as to the size of the amoke they ballsve
ginanneric conditlions extstent at time of reporting. In his discusgsion of the prin-
ulntniiity, Meardle (843 has fixed the slize of Lhe smoks as that volumo produced in
¢ nine duff fuels, covering an area of 10' x 20', burning on a midswmer day; no
Lowsver, of the dlameter of the smoke column, but 1¢ might be presumed to be approxi-
Lhits size column cf smoke as standard, under average conditions the safe range of
v owsuts with zmerm:l eyesight was limtited to the brightness of the background. There 1s a
cleesui Gieotround brightness and the brightness of the horizon just above the background
Lhooamede . 17 the backerouand 18 60 percent as bright as the horlzon at that polnt, tho
atoly the maximum !'1mit of safe ranpge.

sl Lol iminate the gueeswork In determminlng safe visibility, the Byram haze meter was desipned
chronatoatr of brichtness of the horizon was correlated wlith the brightness of the background
Lol o standard dlze Just described. In days when the vIsibllity 1s low, the fuarther

sinal Byran huze meter employed in mountalin country, however, has 1ts limitaticns
Laniene spe reguired which all lookouts are not qualified Lo sxecute. The fact remains,
tilty conatituting  so important an element of fire danger, 1v {s deairable to
Lnas w7 definite mileuwres bagsed on Instrumental menasurencn: rather than Lo permit 1t to be
coownd i on e part of lookouts,  The nnke metoer s now asotde to Ulut or couastil nlatn

At tew tean conotructed which deoos not domand UChe procence of mountadn ranres for
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COMMUHICATION

Honaunoe tha viee plement Do ot een ]y Imeortant o Pire senteal, (6 1o nlpaly oo

coaliable eommanfeatlong aynbo g walch are spoedy and dependahio, such ag the talosopn o vetr
oy Wire control, areeyer, Ya corrhiected o an axlenglve Dasts whieh makos L ceeensiry Lo e
eeof eommunt o bon s ieh s vl ble Tor uge sl 111 times hy men who requlre no aooelns e fong
oo,
Wit co om0 of e forest ey of tha mlted Gtates having o low porulatlon enofry, wabt e o=

ctes oceneol In communteations msinosa hwe avolded 1t,  The result of thils agltuntton hag been Lo
doyniorvent, by foreatry agencies, of Lhousands of miles of telephone systams In forasted reptonn where
cereaniention 18 neceasary but where Lhere has not been sufficient trafflic to warrant tne nbientlocn of Lhe
il aniieies. It has been the sennral policy of all forestry agencles to cohalrict thess comnunlca-
viong gvsutems only when publlin ntiltity lines wera not avallable,

Tioso gpendy communicationg systems nommonly employed In the United States are (a) telephone,
(o) telerraph, (¢) radlo, and (d) wireless. Forestors have relied almoat exclusively, untll racently, on
te teiorhene for use In the forest. Radle 1s gradually becoming of Increasling imnortance. The folerruph
avd swireless have never played Important roles ag forest communications systems because they coperile con a
codn asis whicn requires special training for thn ugser, In contraat to the telaphana which hns very
simole cperating principles.

Tho Telephone Systems

‘There are two types of telephone gaystems employed in forest areas, These are tha "alack lire" op
Frounded ¢lrcnlt svstrm whereby the elirantit of alectrisal current utilizes the ground and nna mat}pite
tine for completlon; the other system, known as the metalllic circull, makea 1t possinle te transmit sound
vin two wires instead of one.

Ti%) CGROUNDED LINE
The grounded or "slack 1llne" system has been the ons mest commonly utilized in the forest to date,
larpely for very practical reasons which are (a) cheapness and {h) serviceablllity.

Tre grounded line 18 cheap ito congtruct because only one strand of wire need be atranm; fiia o gre
matorials expenditures almost In half when compared with the metaliic system. Tho richt-ol-w2y =
mereover, nead not ba so elaborate as the metallle clrcuit and the routing 18 more olastle heciuse Lhm
iivo 1g gusrendad from trees, With relatively 11ttle clearing to do, criginal conghructlon worl 4 at 4
ciatrum. Tho greatest amourt of mileage for fire control purpases 15 through woodled areas whore ;
can be guaspended from trees; this oliminntes the lnvestment In poles and resultan® maintenanan oo
Vrn a gerviceabllity standpoint, or "woods-worthiness,” the metalllc system is conaglderably Irforior oo
tho grounded c¢ircult. With the latter, a slack line can be congtructed which will ramain sarvicashla i
pvent 4 gnag or tree falls on 1t; there 18 sufficient glack to permit an obatacle Lo bear
rround and atill not oxert so much tenslion that the 1ine will be severed. Except In damp
a crounded clirenit system 1s still serviceable even though the wire may be on or clase to tha pround,
viien such atmespheric conditions prevail, however, the flre hazard 18 at a minimum. It wmiid he renainds
to cenatruct a slack line metalllc clrcutlt, but the expendlture required would be aporoxlmataiy o
~o3t of the construction of a grounded circult with very 11ttle mors utility. It wonld he aimoar  rona-
3lble to construct a metallic cfrcult slack line with both wires on the same right-of-way in tre wands.
If the girands were near each othar, gusts of wind would frequently cause the two strands of wire to form

Towaalnar,

contact which would render ths aystem unservigeable for the psriod of contact, |
MTALLIC CIRCUIT
At the present time there 18 a tendency to construct metallle c¢ircuits in preferance to pro *daq

o'rentts becauge of increasing traffic and higher ut!lity standards. There 1s no doubt that th= matalils
circu!t makes for srenter audibility; this, however, 18 largely confined to the trunk 1lines rather than to
tne short gtubs, especlially when swiltchboard service 1s avallable, ;

When communicatlions routes ‘ware rirst installed in most of the forest reglona, the demanda wers | Ly
mot, but ag the organizatlon wag enlarged and as fire control measures becamé more Intense, tho deminls on
Al
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s oystems radually expanded until many arrived at a point where they were not functlon-~
e load was too great for the avallable facllitles.

{107 doveloped soma technical details applicable to telephone 1ine construction

;. hurest Sorvice Telephone Handbook {101) has to date excluded. A tahle of decibel

n1sn 13 an Index for detemmining what 1s a workable circult. The basis for "worka-
¢t ot line to ftransmit the human volce; It 1s measured by a unit Knoan as the

#." Wilsy (103) has stated that an increase in one DB 1s the smallest unit in-

ihle to the human ear. The DB ls actually a logarithmic unit for expressing power

o audibllity of a circult. For tha doubling of the power used in a transmission
fncreuse equal to 3 DB.

i
[

[

t

i oun

LU s tynes of impedances which exert themselves in such a manner as to reduce the volce

cireuls; they might be caused by the resistance of the wire itself, the use of a
Lo ringzer, ete.  Brown and Funke contributed materiat to forest communications
© thene losses or gains in terms of decibels. The ratins huve been llisted in Table 28.

“uotery brlking service on any speclfic

Table 28
DECIBEL RATINGS ASSIGNED TO TELEPHONE LINE3
{after Brown and Funke)

oot 1loss should be less than 31; the
sre gatisfactory will be the talk-

mile grounded iine. . ., . . .{0.20 db. loss
mile motallie line., ., + . . .|0.,0417 db, loss
PINGeOr. + 4 4+ 4+ ¢ + o o « » «|1.00 b, loas
stub 14ne , . . . » « + + o+ .[1.,00 db, loss
ropeating coll., . . . « . . .|0.50 db, loss
sawitch, . « « + + « = s+ « .« +|0,50 db, loss
receiver off hook (rubbering)(3.00 db. loss

vrians at the dlsposal of a forest
AT snunicatfon system, ho 1s able
soaunle number of stubs, ringers,

. the nscessary beosting devices to
Le. logses 50 that high degree of
srtained for a specific clrcult.

HOH R b b b

tranamitter in uvse, . . . . + .|2.00 db. gain
s distinct limitatlons as a communi- g

passage through exchenge. . . .|3.00 db. gain

regueritly render telsphone systems
tha 1ine 19 tled to timbsr, the trees burn off or the numerous falling snags sever
i 1s tisd to roles, at least several poles burn off and In falling break the circult,
touiarly, temporary line cannot be strung fast enough to keep the base camp constantly
1riz gnoal the 1line of fire.

milo his alded fire control communications considerably. It 1s doubtful, however,
zver replace the teleprone, but when used to supplement the telephons, attains l1ts highest

slal communication lines sxiat between the central headquarters of a forest and the
siteining ferests, radlo has 1ts principal value inone forest administrative unit such as

w9, 1ts oulstanding values are as follows:

Syt comzunlention with lookout polnts which are manned so infrequently that a telephone
sen wdrranted, especlally if the observation polnts aro on an 1solated, 1naccessible

i ciose contact with improvement crews during an extremely hazardous perlod, especially
e Lelepiions communication at the poilnt where the crew 18 working and a megsenrer would
G Increneing the elapsed time necessary to get the crew to the firs. A radlo with the
ciufactory iladson with the fire desk or digpatching statlon and thug elimtnates

s Uime 18 g0 lmportant an element, commmicatinn botween the fire boss and crew
Lo bewgny Lhe former constantly aware of the favorable or uafavorable developments on

Ix)
i
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ifne of Ty~ Fofore radio wag avoll-

RN ERLSERASTES SIRNCH S ATSTNN AYATH

ary; this rre-
ity an af valvuabde tme,

orae fre T Sy Informed by

Tt s GLA an the
o nanh e bl e b end fhntl hn

cugounabioovo ealie {nbellfront dosl-

clenn o mode wuwloe doanisfons due on-

Livelyote hilg unavoldable irmorancoe.

T rvioon berwpen acouting planes used for
re o eovcrel purposes, and the pround,
oo poeaibie untll recently only on
ta The planc could re-—
oges bub conld not transmit
eny comuniceation with the ground was
rirabliched only by droppihg messages
“rom tho plane, Recent radlio develop-

% o - : m.)j.‘.)' PR ’ L e ™
ro1tg by Beglon 1 of the United States Photo by U, 8. verest Service-31aL2p ‘
et Scrvice have made conversation _— Flgure 24
aht Communicati i .
Togsible bstween plane and sector crews N Portabie Rodintgiireline Vie «

o the lire of fire by which the crow boss 1is able to ascertaln what 1s going on at the head of ‘he
Tire, Thig will permit him te tako whatever sort of action is required.

here are certaln disadvantages which the radio offers as a means of communleation; Lhese ars {1; tho
~od of a technician to set up and operate under stress, (2) poor performance due to "blind" apots, local
trrforenco, and weather conditions, and (3) the limitations imposed by regulaticns of the Federal Com-
mwmlentiong Commission,

xcopt for emergenclies, 1t 18 aamewhat questionable whether any forestry agency 18 warrinted 1=
wilding up an extensive radlo comunications system which will duplicate a commercial cencern. In Tna
crestorepion of tha United States, daily reports are received at the Regicnal Office concaming thre
wrara exlsting at twenty-nine points scattered over an area of approximately 1G,000,000 acres. ™ia
resuits, however, in some duplication of private telephone or telegraph systems alrendy in exigtence.

Thn use of rcdlo for forest communications has 1te limitations because an esgent!il necesatity fov a
“tote ron 13 1ipht welpht for portabllity and yet sufficient ruggedness to withstand rough usarns, With
Jiw vietmnt, the avallable power bocomos limited, and the amount of power avallable determines the rangs cof
satisfactory transmission.

various typeas of sets have been developed by the United 3tates Forest Service, dssirmed with feoregt
vonge particularly in mind, The information in Table 29 was obtained from the Radio Laberatory Bulletin

In Tabls 29, those sets which are sufficiently light in weight for back-packing on a fire nave A
Jtrited effective working range, but nevertheless have sufficlent range for use on any folng flre whare
thoy have tholr greatest utility.

Typss T, S, U and A are ultra-high frequency (UHF) sets; this distinctly 1imits tholr use to two
rolutg whlch are, inter-visible, They are of no value where there are obstacles 1n the path of the radlo
avog; ohstructlions such as tall timber and ridges prevent thelr general use. For conversatinn beiwacn
wwo loowouts pointa which have no obstructions between them, or for conversation between a fire lLoss &nd
a sgouting plane overhsad, they serve the purpose very well,

Suzma practical guggestions relative to transmission of radio messages on golng flrea are dipsatad;
velow: {37 ;
(a) Mensages ehculd be written before transmission 18 attemptsd; this will cut decwn on duplizatlon
and wordiness, .

(b) Those messages which are received should be written down and filed to eliminate possibility of

]
!
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Table 29
TYPES OF RADIO SETS IN USE BY U. 3. FOREST SENVICE

YWorking
. . = ) Wt. in Approx. Type of Usapge
Szl Boctlvas Rarnge Remarks
. vonlves | pot e in Hiles | C0st 1n §| (Adaptabllity) kg
2 : 9 20 50 Smokechusera Extreme portability but has limited
: ; use
: | A, ———
EEN x x 15 10-volce 75 Smokechasers 1ﬁt_wHua wider utility than P type
; AJ 20-code provemucnt crews
- 35 Firemen When used to supplement the PF type,
gives 1t wilder range of uaage
ST x 58 15-voice 150 Fleld use where |Requires less skilll to operate than
; 25-code portubillty 1a the PF recelver; has hisher battery
: not important drain than PF; preferable to P and
! . |PK
*;m'; X x X 125 50 375 Central Stationa |Uaes commercisl current; plug in on
; i any light socket
Sy x 50- 100 130 Stend-by opera- |Limitod to use 1n optical parts
100 tion
x x 8 50 30 Smokechagers Unusual portability and qulckly set
i I'ire boases up
i scouts
x x 40 Alrplané use and
two-way auto
communication
x ? x 300 Central fire dis-|Slmpliclty of operation
l ] patcher office

s owith experlence as radlio or telephone operators are preferred to those wlithout experience.

irean reon with office experience ars preferable to those who have a smattering of technical

#narp, clear, volce, an even temper, and s5peed with a pencil are splendid assets for the
. radio on a fire,

18 should be pleced In charge of all c¢mmunications work on a large fire, preferabls one who
fonting knowledge as well as technical radio and telephone abllity.

2 ihe radto hag had 1ts widest use in the Northern Rockles and Pacific Northwest, it need not
tuothode rerlong, The forest areas 2as8t of the Great Plainsg have utillzed radio to only a

cxhunt.  pucause of his previous experience in radio work, Oettmelr {102) was able to adapt it to

TRANSPORTAT (CN

o goze reglons consideration of a means of transportation 1s inseparable from a study of firebreaks.

o of corrsliating the twe depends upon the topography and the fuels.

réirions where the topography 18 very rugged, it 1s doubtful whether firebreuks are of real
nre, Csoentially adapted to terrain which has no marked relief,

“no un caslly shade Into foot-rails, way tralls, or truck tralls, or a way trall can be used
vaint of development for firebreak construction. Foot-trails can be converted into fire-
Jitiig effory; firebreaks, on the other hand, can serve as foot or truck tralls.

i a

ioaty plunned opening through the woods can be used for transportation ay well as ror fire-

Gy b g omorewhat diff1cult to define very clearty Just whit o trafl 1o and whnt o firebreak
taoewnstrucied primarliy for transportation purposes; the mode of trave! 1s Immuterial {nas-
LLove hy foot, saddle, or wiceled vehicle, Incidentally, 1 tratl mirht sld0 serve as a

Dirveblieas 1o conutructed primarily Lo impede the apread of flre; 14 !y located ot thoge
;i oor oartificial barrlersare non-ex!fatent or need to be augsented in order to bo effec-
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Tvo fnoeheeiiee Lon girerd, 1 9 flre nceurred there,  Derendent upon the noimra of teolr ooeersnreat e
Ciretrenn ety booaged Topr Lyonorortatlon nurpeses on paneral admintatrative work on fiha foran
v ooy oad osptmartly for o srneegton urposes, A flrehraak, winieh 1g uged for 29 R B L E N At B

ptdered oo paet of Lhe Lo orbat tag dvobem, and coratdered g A trall rathor then oo Slretorenye,

er ot royenaqt, 8 ciasgnd 18 o Plreebreak or g a trall ls Important from A fieepetal ogronde

o

3

L
catele 10w Teaeio ieat] s Justif1able because 1t serves Lhe dual purpese of transporta?tan na weii 23 a
tarpter, eipendtftores for 1Us davelorment are surely much more Justifiable than If 1ts wutiilty would ba

Tor ope marrode only.

TRALILS

Tecaage tedorn fire supprenss!ieon 1s based on low elansed time between dlscovery and comencement of

4 fire Clehtine, trls means that a rapld mode of travel should be used. Truck tralls, nherefore, ore
¢osliied to onrry vehleles at a falr rate of speed. In other words, low travel time requiremsnts justily
vho eonstruction of a2 good transportation system,

Thora are a few regions in whilch 1t 13 cheaper to construct landing flelds for planeg nnd dajpend on
Lo Yer lens hauls for transportation of man-power, equipment, and supplies, than to conztruct a arstem
of too4lg for sreedy transportation, A specific 1llustration of this is eagtern Montana whare, In.norgal
Jocsve, the harnard 13 very low; the rforest areas, moreover, are scattered and, to make man-powar gilckly
aynilablie fv tratlls for fire-fighting throughout the reglon would require a considerable expendlinre of
Tands for constractlon and maintenance of improvements for a hazard which develops at a frequency 2f once
Inceveral years rather than annunily. The fuel types, moreover, are not of a nature demandlinm mich man-~
revinr, A fow Ianding ficlds wlll make transportatlion by alr pessible and eliminate the need for n per-
sent Invegtment In a truck trall system. Way tralls, supplementing the landing, flelds, are sulfizlent
Lo thke care of normal fire season man~-powsr requirements.

Trail Classification

The broad classifications used by the Unlted States Forest Service (93) are as follows: (a) way
() sacendary (e) primary, and (d) truck.

TIT, WAY TRALL 1s one over which a loaded pack animal may be taken safely, It is bullr primarily for
foot travel for flre control purposes. H

A

T DECONDARY TRATL 1s bullt primarily for pack animal travel, and so far as construction standards
oo oeoroocred, 19 mld-any betwasen these for way trails and primary trails. ‘

THE VRIMARY TRAILS Are those over which on an average more than one pacy or saddle animai w!ll pass
per day durlng the fleld season.

THE TRUCK TRAILS are those constructed for administrative purposes and are designated ag "tralis”
ingtoad ¢f "roads" in order to differentiate this type of transportation system from "roads" which are
supervised by the Bureau of Publlc Reoads,

Yny tralls are constructed in reglona of extremely rough topography which result In'a hirh denres of
iracnocsibility. They are most extensively used In western reglons where, until recently, thera waa much
"nek' country which could not be reached by any means other than way tralls. The primary and s& odary
traliz are of considerable Importance in fire control work but their use 1s not 1imited to fire control
acglvity.

Strndards of trail construction for the saddle or pack animal trails are relatlvely simplae, The
United States Forest Service Trall Manual (94-p. 16) states, "The object of the trall 1s %o mare cartaln
ef @ pasgable routs In the time of need.," Grades should be confined to 15% or less except for shoriw dia-
tances. Becanuge wiay tralls are not frequently used, they should be distinctly marked to minimifsg tlme
ioat ‘n locating them during a period of a going fire. Treads are sometimes provided, tut cnly 24 1pCRes
or 1¢5s In width,

TRICK TRAILS are anrmally playing a more important rols in fire control becauss tholr conatruction
pormlts motorized transportation which 1s an important factor in reducing hour control. Theoy have tg oo
cerutinized carefully (1) from the standpoint of where they should be located, their constructionﬁat%nd—
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SEEIIME! ¢l milulenanée costg, as well aa (2) from the aspect of whether they may bs a
Pt o0 tne tarrsass i risk after they have been constrictad.

tave hoen gubjected to considerable ecriticism recently from the atandpeint of Item 2
¢ in polnt 18 the value of their construction In the Adirondacks. Llthgow
Golendad thelr construction from the seandovoint »f thelr contribution to fire control
Tactituate man-nower movement which would otherwige be extremely tedlous in the "back”
[=6; gericusly gquestions the value ¢f the truck trall constructlon even from thelr

sment of man-power, 1n periods of high hazard, to golng flres. HMarshall 1s of the
tneresse the risk far beyond their value from a presuppression and suppression aspect.
deht ¢f the value of the on=—way, single-tread type of trucik trall, and even points

iR

[HR 3]

G s oAy 13 tucressed by opening the forest canopy causing the fuels to dry out along the triek
wrall s e thereby making 1t doubly undesirable to have any movement of tho public over the trails.
Wittt st corstruction, he noints out, the number of forest users will be increased, and even
LT Loy iy sl ue permitted to operdate private curs over the trails, they nevertheless some day may

| ot t o nrivllape,

Lng neag viewpoint as thit expressed by Marshall is voiced by Dahlberg (97) who wis formerly
Suresroavton Nomiissionar of Wisconsin, His viewnoint 18 not so much from the fire control aspect, but
SFRRE rin the effect truck tralls have on game slaughter since 4reas which before had not been acces-
therefors, had served as a gzame refupe ire opened to the hunting public.

torests, narsleularly in tie West, formerly had vast areias of "back” country, acces-
; 115; thede areas today are open to the publle dus to truck trall ~on-
. foresty the risk s very definliely fucreased since the conatructlon
: A Case 1n polnt 1s the bluebsrry Industry in the Northweat. Several national
v higher risk today than several years ago because the comwerclal gathering of blue~
gy enTon hmg Inerensed tremsndeusly with tmck trail development, 19 ceincldent with the period of

LUDARD CLASSIFICATIONS are based on (a) degree of permanence, (b) type of service

iwa gurras of permanence 13 expressed In terms of (1) temporary, (2) permanent, {3) progressive

~anent trail imblles that it 19 or was constructed on a location which will not have to be
Siteren withoa enanps In use from a fire control to multiple-use road.

road maans that the location may or will later be changed; 1t does not necessarily mean
ftself, the material used or Its width, will not sustain a reasonable amount of traffic--
tre parsogs for which 1t was constructed,

struction refers to locations which can be used, 1f, as, and when the standards are ralced;
cowlowutd cdan e ut!ilized In whole or part, but may have to be changed or reflined in places.

Trew tralls are constructed, the standards employed are dictated largely by the type of
1in owlli use the trall. It 1s natural that a stub trall up a canyon ghould not require the
3 +8 1n arterial tratll which 1s fed by ths stubs.

TRUCK TRAIL SERVICE CLASSIFICATION (9T7)

A low azrvice truck trall (3rd clasa) 18 one ‘vhere 15 m.p.h. or lower speed requirements are met;
1W-150 158 the aliowable maximum grade.

AR R

service truck trail (2nd class) Is one which will permit speeds of between 16 and 20 m.p.h.;
G da tre allowible maximum grade,

cgervice {(1su class) truck trail 1s one which will permit spseds in excess of 20N m.p.h. Thess
Prodoo cunstfiule the barkbone of the road system and are claased as primary; 6%-10% I1s the allowable

e

v service Lruck tralls are all single track; the high service tralls are frequently double
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widih, bk nol weceasir{iv .

Stnele tread rorbe yoapry ' oo widih from 12710 douhte width fprom 1t qet,

Thoar -1 v wicton e bedhta by e typn @ F aepvlen 4t ] 18 capable of wlthsran ity nre g
follows: [ oardbth in) gl beement (0] mpadient an tanpgents, on curved, on brldges, {4) rding of curves,
() aaran 007 vpeye Bemb e, ! Or) PUH g nd eubs,

Bridges and Culverts

Whethar o structure spanning a drainape ditch or A stream 1s a "bridge” or "eulvert” 13 bhased purely
i the lemrth of the structure.  The width i{s referred to as tho distance paralle] to thn direction of
vheogtraam flow. A ealvart 1 30 or less In length while a brivlge 1s more than 10' In leneth.

There are severnl types of hridees dependent on the construction principles emnloyed, Tha most con-
mon lypes used on forests are: (1) mud s111, (2) olling, (3) low water, (4) king post truss, (5) multiple
irugs and (6) suspenslon.

The flrst three classes ire utilized where the span need not be excesslve, l,e,, whera bents cin be
conatructed frequently. The Lypes 4, b, and 6 are used whan topographle condltions do not parmit short
, 25' or leas, ‘

Grans

The parts of a timber bridee are (a) hand rails and wheel guards, (b} decking, (¢) stringersg,
td} caps, (e) plilng, (f) mud sills, and (g) cribbing and abutments,

A "bent" 13 a unlt made up of piling, mud s111, and cap on which the stringers rest.

FIREBREAKS

Firebreaxs are improvements which are generally constructed in anticipation of the occurrence of
ffrea; they functlon (1) as a point from which to backfire, and (2} as a barrier which will automatically
step the gpread of fires. Because they are In most cases constructed by heavy-duty equipment which 1s not
very moblle, thev ars geldom bullt at the time a fire 18 raging.

The nature of the congtruction 1s rather varled, Ons type conglsts of exposing mineral goll which 1a
ron- inflammable, The other type 18 known as a shaded break. To date, bv far the mo3t commonly used break
13 the one which exposss mineral earth., Several agencles have recently begun to use, in a limlted way,
the shaded break, hut 1ts uge is still In the experimental stage and results have heen somewhat inconclu-
glva. It 13 possible that = combinatlon of the two may prove to ho of greatest advantinge

Vil

Mineral firebreaks are eenstructed by removing the fuels down to minoral earth elther by grubblmng,
burning, plowlng, or geraping,

The width of the break varies from a single narrow strip not Iin excess of 1' to 150', dependent upon
the hazard and fuel type,

In some reglong, where the fuels vary with the vegetatlve type, and where the forest type lines ara
so distinct as to be almost abrupt, breaks have been constructed parallel to the type 1lines In crdsr to
prevent fire from passing from cone fusl with low resistance to control, to another with high rea®-tance to
control, Fires are known to start more readily In some fuels than in others, but the rata of Ap: >at and
the resulting damage may be entirely different, dependent on the fuels. '

The Ponderosa kay

Today Calitornia boasts of the "longest firebreak in the world," 650 miles long, known ag the
Ponderosa Way. Price {98) states that the firebreak was constructed to prevent fires from spresding from
tha grass land, woodland, and chaparral of the lower valleys where the rate of spread 18 high, control
o139y, and damage to timber values low, to the pondercsa pine type where the rate of gpread Is slowef, ton~
trol mere difficult, and the timber values higher. The hazard of the grasslands and woodlands 13 sxirana-
iy hipgh during the fire season. Fires which start spread uphill toward the pondesrosa forest type. Tha
Penderosa Way will stop some fires automatically, but its chief use 18 to epnable flrefightera to bafkfire
apalnst the rapidly spreading fires from the grasslands, - ';

s
The break has been constructed under the forest canopy in order to utilize the principlas advotetied
for tho shaded firebroak., For 4 width of 50 feet to more than 200 feet In some places, the ground Iqe)s

|
|
|
i
i
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T, VY preacrvinet the canopy, conatruction a8 well au maintonanee costs are relatively
oo bty of aucarrence of crovmn Tires developing, wnich would take the flreg over the break
., teodow, nince the break 18 on the edge of the forest type, and the ground fuels, which

0 Lt srawsd, have been removed, The wldath of (he break 18 determined by the forest cover

iy oot uf firebreaks varles comnsiderably by reglons; 1ts use In all reglons 15 Increasing,
croeleration varifes. In the Southenst where, by virture of sgoll and topography, fire-
s oenatructed, a forested nrea can be readlly braken ap by numerous nreaks. Here thou-

D firebreaks have heen consirutted.

In the more ruppred, rocky regions,
firehreaks are utillzed with much less
frequeacy because of the cost entalled for
congtractlon and matntenance,

Some torest fire exocutlves ure of
the opinlon that f{rebreaks should be
“antomatie” to be of any real value, By
automitic 1s meant that a fire will be
stopped when 1t butts up against a break
pecuse of Tack of fusl Lo carry !t on.
For Chllrornis, rice (37) 18 of vhe
oplnlen that Cirebrenks are of value
under twe conditions: (1) In localltles
where the values are high, and (2) to pre-
vent conflagratlons by placlng the breaks
on lines which gepurite one watershed from
another. For fuels which have an extreme

rate of spread,‘such as 1n chaparral lands,
breaks are of 11itle automatlic value and
their value dimlnlshes as Lhe reglon bo-
comes more Iniaccesslible, unless they are

automat e,

Slgmante Lb IBeeande flrebreaks are used more
cawtel Flulin lo-socy Flewed oirebresk commonly In the Southeast than in any
. other regton, agencies In this area have

coxraoriur o in thelr coensirectlion,  When fire breaks were first employed, they were gener-
Cieo Maat el Lataess bwo rarallel furrows; Lhe wldth ot the bresk between them varied from
crnuise or Lurning these widebreaks, together with the hazard entalled, caused thelr
L. 7 were rorlaced with plowed breaks which have found rather general favor, depending on
wadiLy rroduced by the eguipment utllized. The plowed breaks require reworking annual-

ool tne plowed bresxs g 7 16", dependent on the low. These breagks ire gener:tlly
Toanaen” An Lhat they can be eonstructed without clering a right-ul-wily. Whie bhreaks,
;s eoatbe vieartine which entalls consfderable ciapital outlay and are therefore more expensive
Phen Lhe narrower, random oroaky.

Lo Tirenraak deperd: on Ine thoroughnesa of plarming for Yocntion and the efflclency of
Cooche e trnaks are sometimes plowed parallel Lo ocoads to oellotoate roadstide lres; the
Seocinra Yaooper Lo quastton, A eonstderallon of rosds Yo Bometimes rnored emidrely and
s Fotlowesds When conlLoar fues aee follewed To Lhe donthe b, 1L Dregquently amounts
Torodb dyre csandarteg. A brenk 13 most effective when 1t does not cross gloughs, streams,

Gvuiuii,  Inoothor owordd, the more ¢lesely 1L <omlorms to o parallels contour lines,
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e Intevsity of 4 firebreik system 1y eancrally a halance between risk, hazard, and vialne 1o fantad,
e mit of umiilest size with any cenarn] use I8 10 acres.  From thils stze, 1t diverges upenrds oy

mtee of AN, 109 and 240 acre and tyreeer units, '

0 some oyl lenal forertn To b Goutheasl, the plowlngr ohjective 13 40 acre hlockn.,  The ultboate
Al dacttya anoordyste Pands Wl s bahly he 10 oacee hlocks, especial ly when Clyllian Congerva! Lon Corng
atd g abanderne ol The ommorss ape ~omoe] 1led Lo maintain their Improvements out of tholr own regoarces,
Miatnuteoapso of fipebpeeaks 150 moitter which requiren conglderatlion fnasmuch a3 1t 1a extromely nost-

[ fromeantly belnr hetween LOY ind 807 of the oririnal cost of the braak; 1t Is conzsiderably less,
soveyer, where richt-of-way clearance 1s a part. of the origilnal cost. Random flirebreaks cost approxli-
mitaly 50,80 per mtle to construct. Adequate malntenance requires replowing or reburning the break each
Yoo or ol Lhe Ionrest, everv Lwo yelra,

There 1s a modification of the plowed break known as the "carpet grass break,' Thls 13 creatoq by
cecding the flrebreak with cdrpet grass on the molster sites and centlipede grasgs on the drler altes., The
tueary behind the seeding 18 that cattle prazing In the woods will keep the forape grazed closely.
Althouph a Ctre may hit the break, 1t 1s slowed up to a polnt where it can be readlly controlled In3smich
“3 tne rrass 18 nlways green except for the three winter months., The effectiveness of the seedad break
derends on the amount of grazing; where well-crovped, 1t 13 effective; whero not closely rrazad, 1t 1a
conaldarably less effectlive than when plowed annually. These breaks, moreover, are supposed to raduce
maintenance costs congiderably, although no information is at hand to support this premiss. Another
fallacy of the efficlency of the forage grass break is that the break 18 not green In February when it 1s
most needad.

Shaded Firebreaks

1sborne (99) has pointed out that shaded firebreaks might be a desirable type 1n large areas which
haye teen clear-cut. Forest cover has a definite effect upon atmospheric conditions under the canopy.
This In turn affects the molsture content of the fuels. Strips of green timber would probsbly serve to
ralise the mmidity, lower temperature, cut down wind movement, reducs solar radiation. All of these
factors would increags the moisture content of the fuels; this would be of materlal assistance in using
the segreen stripz as a point from which to hackfirs. An eastern state has for several years constricted
gitnded breaka, hullt alenpside highways and truck trails., The hardwoed canopy has not yet| gotlen suf-
ficlently dense Lo crowd out all herbaceous growth, To eliminate the fuels, therafore, tne lreaks ire
either hand-mown or burned annually. As the hardwood canopy becomes denser, 1t 15 assumed| that the
mafnrtenance cosls wll! become less due tn the preasnce of less herbaceous pgrowth,

i e o g
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Chapter X

FIRE CONTROL PLANNING .
or

THE INTEGRATION OF CAUSE, HAZARD, IMPROVEMENTS AND MAN-POWER

S oputo0se of the tnlegration s Lo obtaln minimum losses (n forast vilues and o maximum return from
e ot in Lunprovenents which have been constructed for the purpese of providing crotection to the

; “fre gontrcl activity which falls under this heading 138 essentlally concerned with the location,
froatdoooantor, und manning of 1mprovements which will contribute toward the reduction of losses due to

2
“toes,  hoon erttort 1s today being expendad toward producing vlanning technlous to make rire control ex-
s mere effectlve than they have benn in the past. lookout towers can be placed to better ad-
“tawe s ills gin be located where the risk 18 highest, and communlciations systems can conform to cur-—

; whilon have outgrown the conditions for which the oriwinal communications were desipned. 1In
e, the nlanning of pre-suppression work makes possible better fire control.

wvern though fire suppression technique were perfected to the point where, with the arrival of a
srow, nhe fire would be comtrolled within thirty minutes, there still would be no assurance against exces-—
Siue Tesses due to lack of provision for detecting a fire while In {ts inciplent stage. The larger the
i, b sreater the 1oss and the greater the cost of sunpression. The objective of fire control 1s the
iowl de8s, not essentlally the corralling of firea; thls procedure 18 merely incldental to the
. Coo ol doas reduaction.

ter booaentrel rires so thdt the 1cas will be amall, ti 1o necessary to derinitely 1imit the
¢t. To ween the size of the averape fire low, the fires must be detected within a short perlod
Tt Tt Clon el man-power must arrive on the Job within limits determined by the deprree of fire danger

[V

CAUSES
™e clagsi1ficition and discussion of individual causes has been covered in Chapter III. In the
formiiten of wrotection plans, however, 1t 1s Important that considerition 18 given tc 1ndividual causes,
Pt Wt the flreg are caused by lightning, the detection, communicition and transportation facilities

mlein L oscatisred wlth a certaln degree of unifomity throughout the area protected. If the causes are

; wiroman, and 60% are due to rallroads, 30% to campers, and 10% miscellanecus, the lookout pointa
Wil ce urrangred so thut they will glve Intense coverage to those areas where the accumulated records

Toww Do hnL-gpobts Lo be,

Fire Scasons

it varlous forest reglons of the United 3tates have Individual fire geasons determined entirely by
¢ and fuel conditlons. A3 shown in Table 30, which 1s the basis for the graph on Figure 26, peak
e sedsonal.  For those areas east of the MIssissippi River, the peak loads occur In spring.

ine pedk loads In the weatern regions occur durlng the summer months. In the Pacific Northwest, the
' ~0n recklies, and California, the fire season reiches Its c¢limax 1n July and August. In the Southwest,
L Moo meason falls off abruptly after July. In the tNortheast, the peak of the season at the lower

20 ety fu I Aprll; In New York, 1n the more populons areas, a sharp npeak 1s attailned in April. In
RNesr gersey, bowever, the peak 18 much flatter; thls creates a longer fire season In the coastal plaln and

soonl o arsaed with an dlmost equal risk in March, April, and May. 1In the hardwood, mountaln area of the
shots however, the spring peak 1s much sharper, with 43Z of the fires occurring In April in contrast to

Terotles bdalance of the state. There 18, moreover, a4 fall sexsor in tue hardwood replon. In the fall
v oor Lhe flreg start In the hardwood replon ag pralnst o7 Ao the coastal plaly plne area,  In

e, ow fint peakr 1 reached In March, but the flire se:ason comuences 1n Lecember wnen |1 of the fires
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Tioeunirast Lo the Northwest where the summer months are colncldent with the preatest risk, forest
oot wbgent at that time 1n the Southeast.

"t whoie ohlective of forest fire control 18 to reduce or eliminate the damage done by uncontrolled

Tl e,

i triere are accumulated data which show that fires are more 11lable to occur in several

in others, 1t naturally follows, other factors pelng equai, Lhat a high Investment in presup-

seelon and suppresaion devices 18 justifiable where the risk 1s high; less Investment 13 needed where
20t i L0va
Table 30
FIRE SEASON OCCURHENCE BY REGIONS
Southeust ¥iddle Atlantis staten |Nonthwost| “west | formis | Rockies
Eonth Mts, of Level Topo Ariz.-
Fla, Ninn. Oregon N. Me;. Ida.~Mont.
N. J. | Mo Y. | N.J. | N Y. -
16.1% 1.74 0.3% 2.1% 0.7% 0.1%
16.8 0.6 - 2,6 1,4 N cenr vee “ee .-
27.3 14,5 1.13 | 20.2 9.2 ‘ee aes ves 1.4 cee
43.5 16,7 28,3 37.8 22.4% 1.6% 2.0 1.6%
17.1 26,2 21,4 19,2 25,8 5.6% 7.0 4.9 7.9
0.9 9.0 5.9 3.2 4,5 8.1 30,8 9.8 2.0
0.6 | :z.6 5.2 | 6.2 | 14,56 | 24,4 | 43.2 25,7 | 33.6
0.6 14,0 2.5 3.5 losv.e | 12,1 5.5 |  34.4
0.3 5,8 1.4 2.4 5,8 13.5 2,2 | 14,4 8.2
o 4.9 7.3 2.6 7.9 | 7.8 3.1 15,1 4.5
hov., 3.7 12.8 3.1 6.6 5.6 0,2 ase 2.6 0.8
Ve, 10.3 .6 0.7 1.4 | 2.6 0.5
REFERENCES
Reglon Nu:;ggrp giliérea Years Apizt;:ix;:te Agency
Protected
“iouthenst 1418 129-1305 '30-
L | '35 '35-'36 1,100,000  |Florida Forest Service )
¥lddle Atlentic 1117 1923-1927 | 1,900, 000 Now Jeraey Forest Service
10,907 1931-1935 16,980,000 N. Y. Diviaion of Foreatry
I‘uglze_z‘.tugus%“ 6,835 ’w"_-iéi.:i-rié};i“_ . :‘.’1,.—5_6(_)-:066_ ""|MInnesota Forust Service
Pucific N.W, 1137 1s32-193¢ | 3,759,000 |3 Oregonm Natlonal Ferests
(R26}
Northern Hockles 798 1932-1936 3,261,000 3 national forests,
Idaho, Montana (R-1)
. Souuthweatl 479 1932-1936 5,402,000 3 natlonal foreats,
Ariz., N.M. (R-3)
Caliroernia 2573 1932-1936 5,115,000 3 natlonal forests,
Northern Cal. (R-5)
Tabie 31
RELATIVE ORDER 01 IMPORTANCE
TIME OF DAY AND FIRE INCEPTION
NEW JERSEY, 1924-1926
hy;:%?:;cy Percent AN, P.M. Pfi:zl;zzcy Perosnt AM, PN,
1. 14,2 1-2 || 7. 7.4 9_10 e
2. 12,3 e 2-3 8. 7.4 ‘e 4-4
3. 21,7 Noon-1 | 9. 3.2 -6
4, 11,1 11-Noon e 10. 2.4 8-9 ese
5, 10.6 cee 3-4 (11, 5.9 ves -mid't,
6. 10.3 10«11 er | 22, 2.5 Mid't, - ves
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Saynral methods are avalliable for tha rdoterminatbion of risk locatlon,

one mnang

to Lo 1oente e s

*tan polnta where fires have slarkted ovar o perlod of years, preferably of duration of zeven or mers,

LATM VA TY
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rone

Liye

The riak froguency

{mrortance af

13 the fiyure fronienbty usnd,

Lhes gavera |

2hnes.

Thig will 1raduce an acular means of lonatinge areas af pipw
Alen b datermined mithenatloslly by zoning the aren and defermining Lo

Etther methnd will produce the same results, t.e,, learning

Ingation of thoee arans which demand nons)darahlo protection because of the probability of the coour-

o of

Time of Day

ARECH

and riac both underc-o accelieration,

1:2°3 for Minncsota,

e

nertod,

firra.

line.

i¢ the pyroslty of the fuels were constant and human dctivity of equal intensity throurhout the
the curve of fire Inceptlion would be almost a horizontal flat

corestry oand hnman aetiyity both Increasing from dawn to noon, the fire danger
The period from 10:00 a.m. to 4:00 p.m. 1s the peak.

With the fuel
mounts bhecause the hazard

Tipure 27 1s a graph of the inceptlon of fires for the fire season 1924-26 for New Jersev and for

with the exceptlon of 10% of the total number In Minnesota, are due to human agencles.

There 13 conslderable coordinatton of the curves of inception becauss the rlires,

| MINNESQTA ——— —- W JERSEY. | ————|
} 3478 FIRES | 8561 FIREY -
10 ———
5 _ -
/ | | A | .
g, -
-7 - N
M{} ‘//’ NOON . ,\\,,. MD'T
MOT1 £ 3 46 6 78 6101 121 ¢ 3 48 67 89 o1l 12
!< ANTE MEILIDIAN ,]Lﬁ ____POST_MERIDIAN :
TiM QOF DAY il _
MAN CAUSED FIRES |
i , . AND e .
g P DN N & N T
NCEPTION™ DURING DIURNALC PERIOD
S, 1
, digure 27 i
R . .%% -




ST el aetwrro acceteratlon. The perled from 10:00 a.m. to 4:00 p.m. 13 the peak.
HAZARD
Ty rote or spread and resistance to control are determined by the fuels, wind velocity, and slove;
T e, 0 ciatlion with each other, constitute forest fire hazard. The percent of 3lobe and
G b oupto i Pectors of the fuels, such as thelr stze, thickness, arrangerment and state of decom-
codtnion too colBEtent.  The combustibility of the fuels, as determined by the mcisture content, and the
wins velsytos sre virlables; the more important of these 13 combustibility which fluctuates over a
DATTeAY o wluhtn short periods of time than wind velocity. Combustibility may Increase steadily over
] ; sty-one or more days; with wind velocity, however, there may be a maximum of 18 m.p.h. on
17, 0 ucefte Lhe followlng day, and 10 m.p.h. on the third day.
Fusls

fiotors enmumerated above, fuels contribute such a large share of determining Lhe hazard that
1iny work which has heen done to date hag been 1n connection wlth them.

A rettouted proviously under the discusslon of fuels in Chapter 1V, they can be clussified concern-
: riance in suppression work, 1,e,, thelr rate of spread and resistance to control. Those
:ve an LL rating certainly do not demand the investment In improvements that EE or HH fuecls

Sioup

e 1s sleps 19 alsn a factor which coutributes toward the rate of spread, tt has 1o be dccounted
Fura e aats O Giread of 4 glven fuel type may be only M with a 104 alope, but 1f the sume fuel condl-
Lienw wytun Ol a 40% alope, the rate of spread will be higher; thls will orodiuce Increased fire danger.

Wi o fuel has un M, H, or E rating for rate of upread will influence the amount man-power whlich
znatiid oorive on the job within a given amount of time In order to control the fire before it 1s able to

i . TPravel time 1s a variable element whlch can be adjusted to meet the control requirements
SPoany Coel Wyoes  In order that travel time requirements for various fuels may be calculated, tables have
ween el Uled by liornby of the Northern Rocky Mountaln Reglon for the dllowable amount of time between

and ueoluanl control, rate of perimeter increase, and rate of construction of held line for
soilon crews which penerally consist of one man in that reglon. The calculations however, have
at: for intttal action crews of less than four men. The formula which Hornby has prepared for

ri.citey travel tise, with the above as the kmown elements, 1s discussed later under "Transportation.”
T curves In Figure 28 Indicate that for the Table 32
gty vy R . , SMOKECHASER TRAVEL TIME# REQUIRED FOR INITIAL ATTACK
sensral Ty of fires with a low rate of spread A R oDy OS ARB AVERASE
Lisrg maLt Le [robably 4 perimeter increase of two
sraing Ter haur; u few will Increase their peri- Rete of Spread Fuel resistance to control
Leter ot the rate of 10 chalns per hour; a very Extrome | High Modlum Low
) . Extreme 0.75% 0,75 1.50 1.50
[z I n the low-gpread fuels will Increase
High 0.75 1,50 1.50 2.50
et 89 cr ozore chalng p . : "
A zors chalng per hour The rate of spread Mo dium 075 1.50 2.50 5.75
{0 influencet, In addivion to physleal character- Low — . 2.50 4.50 5.26
Lies fuels, by slope and fuel drynesa. “rravel tIme expressed in hours or fractions thereof.

g were drawn from data obtained from
nalely 6800 fires which occurred in the several forest types with cut-over lands representing the
Nistmal sate of gpreasd and white fir and spruce the lowest.

Jnoone determination of the fixed or constant hazards for a forest area, a reconnalsance must be made
LuoWage i Pielg oon the buslia of their effect on the rate of spread and resistance to control.

DETECTICN

foowiri of plunning the locatlon of observation pointa covers two jradges; (4) the one 1s concerned
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Figure 28 Northern Ror-ky Mountain Reglon, U.S F Se

with the locatlion of lookout polnts for an area which has not besn previocusly protected; the other, '-) 1a
for the purpose of revising the system which exlsts currently but which has been out-moded hecause o’ an
Inerease or decrease In risk, hazard, or funds avallable for protection,

Becnuse conslderable Investment must be made in the installation of lookout points and trails which
¢oryice them, the location planning demands conclusions arrived at on the basis of a thorough study of the
wrohlem, Traills are constructed as a service to the iookout points, 1. &., to facilitate the moverent of
min-power for flire control purposes, congsequently their locatlon should be subordinate to the regquiraments
o7 the lookout poilnts. The quick detection of fires demands the location of lookouts at thoge plasas '

ore thla can be accomplished. There 18 seldom little doubt, after a study of the matter, whethrer k
1t A4 has better coverage than Point B. 1If Point A has superlor advantages to Point B for quick etes-
tien and direct coverage, then A should be selected even though it may be eagler or oheaper to coneirugh a
trall to B, On the other hand, 1f points A and B are equally effective ag lookout points, that site
sinould be seiected which willl give consideration to other ltems such as use for utilizatlion or recrea-
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Photo by U.S. Forest Service
Figure 29
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¢ 20 MILES

Photo by U.5, Forest 3ervioce
Flgure 30

There is 12,8% of the area or 25,736 acrea, directly visible of the 201,082 acres
within the 10-nile radiue, The soen-aree from thls poinmt, or 25,738 aores, ie con-
siderably less than tho 42,022 aoros seen from another point, six miles SSE, il-
lustratod in Figure 29.
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SAopmrnLand.

Ders i ivF fur Unit Area

S couxoot density per mlllion acres 1s determined by the risk and hazard. Hornbdy (85) has shown
Loior o Kerthorn Rocky Mountaln Reglon, whers lightning contributes a large percentage of causes and
Lo so.owrs 18 gometimss extreme, 30 stationa per milllon acres provide the highest rate of effi-
ci 9o wsnuicles greater than this, there will be rapldly diminishing returns, For reglons where
e e cauged chlefly by man and concentrated in rather definite areas, the lookouts should be
cuiolivted ot oa density greater than 30 per million; where the risk 1s low, the density should be less
o Erooas mtillon. These data as compliled by Hornby are pertinent to the Northern Rockles; for other

: ni5ily weuld probably vary,

ta6 veurh topography of the Northern Rockles, when 75% of the coverage provided by the detection

<innsline overlays was produced, 25% was scattered and assumed curious shapes. Coverage In ex-
inishing returna. Also, when G0% of the seen-area 18 coversd, coverlapping

5 and when B0% 1s reached, the remaining 20% 1s scattered among small areas,

soints per million acres would have to be marned to obtain 1004 coverage in rough topo-

wallu B2 noints cover 75% to 89% of the 1,000,000 acres.

R AL
R A N VTG S SR VR T S

vl iouKouts rasul

3 for ths plamming of a lookout system has been prepared by the Eastern Reglon (R-7) of the
"prest Service, In thelr discussion of the technique, Abell and Beeman (99a) state that the
2 13 to prepare visible area maps for €5 to 85 potential lookout points per million acres.
r is recomuended in order that secondary points as well as primary polints may be estab-

pwd L ound 20 wers prepared from vislble area maps made in normmectlon with the lookout system

ALk Gonducted by Abell and Beeman in the Southern Applachians, It 1s desirable to point out
Lol s pereentugs of area diroctly visible from the looxout point for the 10 mile radius 1s relatively
S . .. fur ths Rieh Mountaln point, and only 12.8% for the Slaty Knob peint. Close examination of
troowoo, suwever, will show that when visibility 1s low, Slaty Mountaln will be a more erfective lookout
sl ot Kigh Mountaln for the reason that within a five-mile radius there 1s a larger percentage of
arvx J0 ootly vislble to the leookout. Perlods of high hazard are very frequently accompanied by low
vizioo ., 6¢ in the selection of the more desirable point, visible area only considered, Slaty Knob 18
Thw ..o point. There are other factors to be considerad, however, such as danger zones, based on 1n-

. crapnoy and fuels, effective visibility radius based on haze meter readings, as well as seen-

: iogsthod of computing the relative value of the several loockout points based on the above
e, fo Leen formilated by Abell and Beeman (99a).

seoke Lusiers vs, Firemen

it eurly period of forest fire protection in the western reglions, 1t was congldered good practice
oo lecins JLberverg on the tallest mountaina. High altitude was assumed to glve maximum detection ser-
o, o sockout polnta were scattered at a low density per million acres, and the suppression work was
o oLaoukecnaderd who were quartered with the leookout or might have been located in a near-by valley,
TLowa Found that altitude was not clossly correlated with low detectlon time, the "fireman" system
4beds  With the use of firemen, the man-power would be spread out more thinly over the 3ame
inge, o detéotlon and travel time lowered so that hour control standards could be raised. The use of

; Lo wystem however, 18 based on the premisge that one man can succedafully take initial actlon and
currioLie fire whtle 1t st1ll 18 1in the class "aA® slze.

TRANSPARENT OYERLAYS FOR AFFECTING COORDIHATION

#i- tne= coordination of the areas of high risk, high hazard, and good detection coverire, transparent

J1 wi'e wded,  The overlays are constructed of transparent materlal on which have been shown with

celin too tos the part of the area which I1s seen direct from the lookout point; the ¢lear part represents

Poo Tl mpwilyl” IP an area of high hazard or high risk can be scon through the trangparant overlayas,
Lok undiodlirable lookout point has been chosen,

© wydless digcussed by Hornby (685) and Abell and Besman (99a) thers wus avallable for each look-

98

%

1T

EEEERERRERERRRE

c
i

PETREs

‘g‘



-

‘-—,

)

e

ot or potentlal lookout peint, a2 seen-area map. In a proceas of trial and error by flttin~ ~ran-n-nn or
vig!shTiity mapa over the fuel and risk maps or by computatlon, those lookout polints whilch afford the hasg
covoragme for areas of nirh rizk and hazard can be gelected. If by this procedure, improved polnia how un
rocorty In somparison to unimproved points which produce a much better coverage, ahandonment of the 14
~alnlomay bas Juatifiahlo,

Oisadvantage of Panoramic Yiews

As nng heen pointed out previocusly, the United States Forest Service conducted 1tg orieinal filra non-
ool woeri with considerably less money and experience than it has at 1ts disposal teday. A% morn furdda
pradiily became avallable, more Improvements were added. In the case of lookout pointa, the oriiinal
“olectlons were merely supplemented; this meant, however, that if the -original point was actually noorly
facted, by usinge 1t as a foeal point for additlonal locations, the error would be transmitted and
iy ified 1P the point was uded as 2 base in the selection of additicnal lookout sites. The Califrrnia
fnrion has recognized the exlstence of poorly located lookout stations with the result that the whols
napler of location of lockout points has besn reviewed and analyzed. After the analysis of locat!scn was
mida, 1t was found thit many lookout points which afforded excellent panoramic views were Inreality in-
off1rlent from the standpoint of meeting the requirements of observaticn points, mainly based on sesn-area
wltitin limits of effective vislbility. .

Brown (91) based his study of effectiveness of location of lookout points on some of the calilfornin
katlonal Foregts on a definite plan, The high points of the analytical procedure are outlined below,

1. The area studled was first analyzed as to risk; zones were sstablished on this basls.
‘e EAch risk zone wis broken up into groups based on four classes of risk, or frequency of Iinception.
3. Seen-area maps were made for &ach lookout point.

4., Tho number of acres in oach risk zcne multiplied by the average annual risk for ten years oro-
diced the Index of the importance of the gpecific lockout in question,

Under the system outlined above the nature of cause, area geen, and risk were the only factoro con-
aldered; hazard was not included because, according to Brown, there was seldom an Important variatlon in
the Tnels of two c¢losely competing lookout points,

Transportation

One of the earliest attempts at transportation planning has been discugsed by Show nnd Kotok (72)
for atifornia In a publication on the subjlect. The 1dea of Incorporating the transnortation 1tem ng an
elerent contributory toward reducinge hour control time was refined by Norcrosgs and frefe. As statad 'w
Nererogs and Grefe (90), the obJective of transportation plaming 18 a transportatlon system whiloh wili
doliver man-power for fire fighting to any of the area under protection within the 1limits of travel time
21lowed fer the fusels In which the fire is burning and at the least anrmal cost per unit area.

Determination of Travael Time

Tho study of fuels, as discussed under that heading, involved the dstermlination of the rata «f aprpeasd
In terms of chains of perimeter increase of a fire In low, medium, high, and extreme rate of sprend fualn,
iy knowing what the rate of spread of fire in a given fuel type 18 going to be under "averzme" M:r .inrm son-
ditions, and assuming that the detection, communication, and get-a-way elapsed time standards are ccomplled
with, an estimate can be made of the maximum amount of time which can be allowed to the suppression unit
Seinh 1e supposed to make the Initial attack. For the purpose of this immediate discussion, It #iil bs
auagumed thiet the initlal attack will be made by & fireman inaamuch as this type of planning work ras nad
freaxter use in the West than in any other regions. The fire-fighting capacity of the average fironen or
Inltlal attacker 1s known; in other words, his ability Is measured in terms of chains of fire partmeter e
cen eontrol in an hour under low, average, and high hazard burning conditions. It Is the combinstion of
1tozo two factors, (a) the rate of spread of the fire In & specific fuel typs, and (b) the control eapin-
1ty of the fireman, which determines the speed with which he must arrive at the fire., I the firemnan miss
travol over a way-trall on foot, the amount of time required to arrive at his destination point 18 gning
e be considerably greatsr than I1f he 13 able to reach the same point by means of an aute via a truqﬁ
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LN 5 Cimowt i) have Lo bo made, therefore, whether 1L would be more ebonomlcil to add another

Soure e ool Sormsiluet a truck trall whereby the hour control time could be reduced go that the
mice within the control time requirements.

snnpesa i Faoltities and the TIime Factor

. ceont!nailly confronte persons engaged 1n fire control pre-suppression nlanning 1is
“woiion unit whieh 1s mounted on 3 wheeled vehicle can travel four times as fast as a man
I ; uo o wravel by foot, the area of a specific fuel type which the mounted person can cover is
“ s and four times as great as that which the person who must walk can cover. It must
wieeled vehicle will not always deliver to the line of fire the unit taking the
wilklng 18 generally required. Figure 21 illustrates the polnt made above in that,
avutinnie, travel time for a given distance in each dirsction 1s approximately equal; with
cver wialen 4 car may be operated, running in ons directlon from the point of departure, the

SRt T Ly aovercd within tho dosirable time standard can be enlarged; with several foot and truck

g, oo enowedles can he covered 18 greater than with only one,

Witooo o omis of tuels, a tabulation of rates of spread for each of the fuels, and an overlay of
nieh o nava been selected because of thelr high percentage of seen-area quality, the trans-
nan then be made which will make it possible for the fireman to arrive at the several fuel

cgowinin v g reqaired to service, If the rate of spread 1s low, the flreman may be able to reach all

direct visibllity by means of foot traills; 1f the rate of spread 13 high, demanding
v 11 wi{il hava to be constructed or another lockout point may have to he establish-
Irue contrel standards of allowable loss.

Ghssartation Eevislon

srea: where fire control has been practiced for several years, resulting in the improvement

DolLoga. o, and the conatruction of trails to service them, 1t may be necessary to abandon some of

new ones after the fuels have been mapped, To arrive at a decision for the change,

slhealtuy o Taverlays” of the area which can be covered within gliven time 1imits from the existing

~ Y IN
ST DLoanTratied

; these are then placed over the fuel maps. If the transportation silhousttes do
the time requirements of the fuels, new trails have to be planned.

Tl lE

ool e uetore under "Hazard,® Hornby prepared a formula whereby the travel time could be cal-
ilowing factors of inltial smokechasing attack for mid-day fires are known: (a) allow-
st time betwsen discovery and actual control, expressed in hours, the symbol for this

o "¢"; (b)) speed In constructing held fire 1ine, 1n terms of chains per hour with crews
, formula symbol being "W"; (c) rate of perimeter Increase between time of discovery

'y begun, gymbol "p"; (d) report and getaway time, symbol 0.25 1in formula; (e) travel

Ly 5P oUn: wasnbity desired by the application of the formula, symbol being "t".

CW
t= 4 A0.56p 0,25 hr.

COMMUNICATION
S1incueiles or overlays have been used in redesigning telephone communications systems., The general
cipigs, s used by Frown and Funk (101) for redesigning telephone lines 1in California natlonal forests

03w planning new systems. Brlefly, the procedure 1s outlined below,.

s, Traftzuta onoa map of the area under consideraticn the location of all existing and proposed
iy, and wl) roints on the forest which must be served with communication.

sl Urunoparenht overlays of commercial telephone 1ines and power lines.

i iveootu osn everlay walch will serve as a model communications gystem, keeping 1n mind the present

Lreptied Droneportntion system and commerclial telephone lines,

b udsl cumtunicatlons system overlay, commercial systems and power 1line overliy, the
i forest comounlcations system, and the map showingz the points requiring communica-
toe materlul, a8 new system can be planned on the base map by utilizing those parts of
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v ator wialceh sonrorm closely to the model systen and discardiny entirely those links in the old
not Le zdopted to the present and probable future demands. These missing links will be
nose on the model system map.

THE FIRE PLAN

Piro plav 18 tne dctlon prescribed when a fire breaks out. The plan 1s prepared in advance of
naensn o ucticn; 1t containg the facts on which the proposed action 1s based.

=

©. 74w plan should be made up of the following parts: (a) atlas, (b) coples of special fire in-
s o -erscnnel concerned with fire control, (c) emergency plan, and (d) cooperative agreements.
oo viot bwo oo fire plan prepared for each administrative unit.

S i.is contains all those facts and data on which the plan 18 bullt., It should contaln the or-
AT arart showing all the persomnel engaged directly or indirectly in fire control, the visibility
2ssh lookout point, communicatlons maps, transportation maps, fuel maps, risk maps, maps showing
Lien or unburmed, single-burned, and multiple burned areas, the plan of organization in the event
& of fires, f.e., who 13 responsible for initial acticn, where the reenforcement action will
o w, and records regarding cauge classes, costs, elapsed time, damage, and any cumlative fire data
ot o0 b of assistance in analyzing any slituatlion before action 1s taken.

51, ¥IRE INSTRUCTIONS involve detalls applicable to specific administrative units. With several
tiuricts each of which has some peculiar problems under one superior, procedure could easily vary
J..riats when the risk or the scheme of suppression may be totally different because of topo-

Jirber type,  There are generalized fire Instructions In each Reglonal Fire Manual prepared by
W Lioues Forest Service, but these cover policy rather than specific action feor individuwal
svualal fire instructions are supplemental to the fire manual.

TNOY PLAN 18 designed to meet an unusual situation with which the normal man-power or over-
in Lhohe :3t cannot cope adequately., In order te minimize the time required to obtaln the necessary
coriinna . muea oor materials needed In an emergency, these points are thought of in advance and plans made
-nargency in the shortest possible time.

ATIVE AGREEMENTS are sometimes made between public administrative agencles and owners of

; wicreby the private land 18 administered for fire control purposes by a federal or a state
wauge cooperative agreements gensrally include increased responsibility on the part of the
1

t 15 desirable to include them 1n the fire plan so that the responsibllities are clearly

; 1}l concerned. Although cooperative agreements involve additional responsibility, frequent-
s gome compensation in the form of increased authority in scme area, or the avallability of man-
0t might not be otherwlse avallable.

A

sonw tive plan will vary distinctly with local conditions; what may be acceptable procedure in one
DLy mav not be applicable in another. The outline of iftems to be Included In the fire plan, listed
csu.etovwyer, hud general application, subject to additions and revisions, with few deductions. Brlefly,
iz Siva lan which 1s drawn for any administrative unit 1s the result of anticipating various combina-
zf uituationg. The purpose of fire planning 1s preparedness, coupled with imagination, Headley
i ovan stated, however, that the Imagination should be under full control, tempered by reason and ex-
surifnis. A pood f1re plan 18 the result of anticipating the requirements of a sltuation when 1t may
i ;7 unusual ¢enditions,

Yire plan Includes ths composite of all studies conductea for any administrative unit; 1t covers
onooswn of fire control so that, in any peried of low or extreme hazard, all situations can be met and
seliva wlill e executed on a procedure calmly planned. The result of following a plan of this sort
sriy action. Most large fires are the result of elther poor planning or poor executlon of a
mither will produce unfortunate results, but a deficiency in both will magnify poorly managed

ir dLnuals

i Lroad viewpoint, the fire control manuals 1ssusd by each regional office of the United States
;04 iuu reproegent the fire plans for the several regions. Certaln standards of procedure and
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rorformance are pregeribed In each manuil. The orderly execution of the procedurns reneraliy romd
fowornd logg.  The manual of the Inter-mountiln Reglon {R-4) of the United Statas Forest Service 't an
cxecliont exampie of sonnine ) orderly arrangement of material.

'

From a4 more narrow potnl of view, the fire plan Ia a get of specifications for Individun! sdm'rla-
traclve untts,  The agsontlal difterence between the Reglonal Fire Control Manual and tha fire pian for 4
ringer diserict 1a that the former 18 the more comprehensive but the latter 18 more especiflc,

PERSONNEL TRAINING

Ao coversd In this discussion, the personnel referred to 18 essentlally the part-time employen,
Tnose employess who require Instruction and tratining are (1) lookouts, (2} smokechasers, (i3} diapatchers,
1) per dtem epuards, (B} scouts, (6) pump operators, and (7) fire bosses. Although many of tho men who
f11Y Lhesa posltions are part-time ~mployees, they serve as the backbone of the presuppression and aup-
wreasion organlzation, The purpose of the tralning 1s to show clearly to each employee Just whit his
rarttoular duties are and where he £1ts into the fire control organization., The men In the pasit!inans
15ted bove take the Initial action on fires, 80 each person performs a vital function. If each employee
13 qualified to perform the dutles 1mposed upon him, the likelihocod of having large fireg occur 12 much
i0ag than 1f there 15 some question as to dutles and responsibllity. Without a clear underatanding of
Cfuties, confuslon e¢an ocasily occur, With a high turn-over in part-time personnel, 1t 1s necessary'to have
zenual training perlods. For instance, a lookout wlthout previous instruction knowa nothing about the use
of 2 haze meter; he requires special iInstruction in 1ts use. A fireman must know how to arrange hls pack
0 that everything 1s in readiness In avent he must control a fire. A scout must be told just what ia
eypected of him on a going fire s¢ that no time 1s wasted; he may have general knowledge which qualifles
him for the Job, but he needs to be Informed specifically what information 12 needed when he makes a
reconniisance. In the western reglons of the United States Forest Service where pari-times emnloyned are
used to a congiderable extent, the impertance of tralning has been recognized, Several national »rest
reziong have produced manuals on the sublect to serve as a gulde to administrative officers conceired wlth
Instruction of part-time men in fire control. In order to train these men adequately, two western reglons
of the Forest Service prepared spscial mamials of procedurs on the subject (107) (108).

The Pacifle Northwest Guard Tralning Manual (108) breaks up the group training Jobs Into several
geoticna——(a) fire prevention, (b) tools, equipment, and quarters, (c) detsction, {d) smoke ~nnging,
{o) srall fire suppression, (f) the use of standard forms for submitting reports, and (g} advancad train-
Inpg for speclalty jobs such as camp boss, pump operators, fire chlefs, and scouts. Thls procedurs utl-
11-rg time effectively; It eliminates addressing smokechasers, for example, with Informition on scouting
for which they will have no use.

Table 33
EFFECT OF FIRE CONTROL OVERHEAD AND TRAINING OF TEMPORARY
HELP ON AREA BURNED IN THE NATIONAL FORESTS OF
THE NCRTHERN ROCKY MOUNTAIN REGTION

Yeoarlong Man-Power
vewr | Availave for wire | TCCIE SN el (Aoren, natsonal
(Number of Men) (Man-Days) Poreat Land)

1922 168 1100

1923 194 1350 -

1924 191 1700 :

1925 181 1850 ;

1926 190 2250 400,000 i

1927 196 2600 :

1928 200 2750 i1

1929 190 2800 300,000 !

1930 188 3350 ]

1931 152 2900 130,000 !

1932 154 2500 §

1033 _ 149 1450 -3

1934 142 2300 360,000 {
{
t
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{5 hag shown stutistically for the Northern Rocky Mountain Reglon in Table 33, that there
~act relation between seasons In which bad fires cccur, reduced year-round fire control over-
ca-days of fire control training given to part-time employees. In 1934 there were fewer
sar-round flre control men in Region 1 than for any year subsequent to 1932; there were also
fuee Nours Tiven to the tralning of the part-time personnel. There were high losses In 1834.
uirelation between personnel tralning and decrease In burned area. The Incrsase In

oG B0l O
Loty ulter several years of short training periods may, or may not, have been a colncidence, but
o slenent of probabllity which cannot be ignored.

cwnten w0rks well In the training of temporary men 18 to subject prospective employees to a

- pericd well in advance of the fire season to determine the ability of the prospect to
it 52 information required of them. Those prospects who do not function satlsfactorily in
i camy should be eliminated from further consideration. The men who are likely to prove
svoaisuld be subjected to group tralining at a later period, but prilor to golng into the fleld;
;Loin these group tralning perlods with the more experienced full-time and former part-time
cwvides hackeround for thelr job., After the inexperlenced employee gets on the job, he should
oot indlvidual training 8o that questions which may have occurred in his brief period of
vs answered. This contact algo affords an opportunity to make corrections i1f the wrong pro-
~ Tollowed,
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Chapter XI|
EQUIPMENT AND SUPPLIES
Adaptabiiity
The tvpe of equirment uced on any foling fire Is determined by certain remional slaniar ™ vwitol ove
tased on fuel condftlens, topegraphv, avallabillity of water, and method of attack. In arher wordsg,
adaptabllity of the equipment to the particular job at hand determlines the standarda, Wit'yin @ ¢tven

rezion, or a particular fuel within a region, there are forest conditions which make (% nossible bo
standardize equipment.

In the Southeast, characlerized by relatively level and rolling topography, motorized fire unita,
siter uging equipment, and direct attack form the basls of the control of most flrsa. [n 1the Rocky
Mountaln regions with thelr rugeged topography, water-using egquipment 1is adapted to A Timited number of

firco; a few gpeclal hand-tools are the principal means of securing control lines with the paraliel methoed

and trenching ag the pgenaral syatem for control. In the eastern mountaln hardwood area, band tools,
slneipally a specilal rake, are generally the accepted items of equipment,

Hand tools

Each forest reglon has {ts "pet"™ equipment, the product of experience on the fir~lirna. n ihn Was

Fhoto by Y, §. Forest Servinoe-22§451 :
Figure 32 1
A--8moke Chaser's Fack, Open, Weatern Reglons,

Equipment Includes-- :
(a) Compaas (b) map folder H
(c} Detachable-Handle Shovel B
(d) Pulask!l Fire Tool ?
(e) First Ald Pack (f) cne dey ratiocus (g) ceanteen :

(h)} Flashlight (1) carborundum stone; The above all wraepped in a
(J) shelter-half,
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L Lowspled method,
U, b b Wols such as
foclowd, and Kortick
attosn hoe and
CLGaoLteG by a few

e oconlferous forests
. and Pledmont
4 tools are the
irallen

, itk G pwatter,
oo and shovels.

, or backfirin
L ioitgedend {svery fre-~
i rerlons, It s
cinciral of produc-
w such as is found
the fuel and
e Lo re packed on
Loer,  Tha flre-tearing
Ve tpoa B=Toot length of

o Power Bguipment
Liefnes Lol reviewed the
iteeds in fire sup-
ty. 19%1, relatlvely
s tlished ¢oncerning
i equipment which
co.i, w1 weven reglonal, use,
Lokl pment such as de-
indnee moisiure content
ivdlo for pre-suppres- g
suppresslon work has "
choelly end considersble has
¢otne subject,  Altho
ceen o Jdone on firefighting
S halgn has been written

the rooalta,

Froevo by e 7y waroat Gorsteo=-T0L0 7

v 1ture 3%
I3-=The Plre Pack Asszamblod Mor Action.
for the construction of flire-

c¢ redred for firefighting as well as for pre-suppression, Where tne topography 15 not severe,

Yuei, el rocks generally absent, plows dre used In western regions. The plows arc of the mlddle

“xioe o upeed up trenching, A relatively light plow, drawn witly a4 horse, hias oonsiderable advin-

.or drawn, heavy plows whers stcep srades exlst, The rate of Trench construction with o

ey Lo ten times more rapld than with hand tools,

Lo boporrdphy has prades of less than ten per ¢ent, tho Klllifer plow drawn by a tractor, 1s
ot Far michine trenching in the Wost,
cnatnetail has for several years used twoe types of break-making equipment, (See Floures Doant )
4wy, Ilve-dise plow mounted on a heavy frame; the other is a six-dlsc harrow which 1s con-
Lo poinedple of rolling over large, resistent objects thereby produeing less breawage than
) oo b oedcountered in a rigid-rramed plow. 1n heavy sod or deap duft, a satistactory ireak
cocone o WL G herow whieh recalla o Whrher conslrnetion cousta; thin ia offfuet, however, by
Lot oroa no prousing ertects which are wndesirable in dartfacen with a b% or creater crade;
dan brens, Lhe plosed Flrevroax g conduelve Lo crosion,  Pier Ulrclrman, constructed by wwo
P Lagetan, with Lhe Porward el Lo dices Lhreowin o Lhe diet oubwsed ol the rear set polling:

U ovownin erfectl tado by Uhe plow and alse ol vordeiee fn crossin: Lhe bredk.

G vdddlpment how 1ts Hmltaticns in fire cuppression Jof Lo reddon that when flres bwn
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Cohe Hesser Tlew Ueppany

Flgara 24

A=="lve-dlaoe plow

Tiercent, there 19 alwaya a deficlency nf wilor; ~oot

have censed to run and the rround waber Lotle oo Doae o e
to depths which demand gpeclal equipment [ar oot e
To be uned ab thelr maximum efflcloncy, Dotvey-atr v o o i s

eqlpront, requires Lremendous quantitles of weiar, b cees
streams have dried to the point where vory LI':ile v
able, the only genulne utllity of the pumplneg ecqut;nees
lofeins trams Lo prevent the bridges from buretne, pross Isd
water 15 avallable at some other point and ecnan b Lpansparhed in
tank e¢ars,

The smaller pumps, which deliver water at a tate o nnproxi-
mately 25 gallons per mlnute, requlre only are-quarter *re wnt-
ume of water which the larger pumps, which deliver 100 ~1lisng
par minute, demand Por thelr efficlent aparation, Wian
must be transported by vehicles te the propened pnlnt o
large pures are of 1ittle value and the small nnes have
even thourh tanks mounted on trucks are able tn dalivar ¢
lons, at one loadinm, This volume of water would kesn t¥e :
operating for only twenty minutes, When water mist be rrecas o
anlmals or mah, the heavy duty equipmens 1is imprachieahla,

A1l of the heavy duty pumping equipment, which hag nnen 4de-
slanad for forest uge 1s allegedly portableo, Lut when =i~
welgh az much an 326 ro0als, tiea
range of trananortntfon
18 extreraly limltind,
unita which welrh nprrax
forty pounds ara trul;
for short dlstanges,

Most of the pumps 2rn ahlz
to davelop a nonnle pmasmyre of
100 poundsn, snamn na maen
pounds even wilth n A20.raat
through 2000 feat of 1.7 rubher.
1tned honae, (14)

The use of purneg
avallabillty of nooa wh
manufactured In 50-faet, inrxing
for the purpoas of fasiithating
the handline. The welpht o7 A
length of 14" hose varies hotwenrn
13 and 20 poundg, Whero joaelinge
1g required, weliht 1a an imror-

Fhato by Mdies Mow Cumpany tant 1tam,

Flgure 35

B-~31ix-disc réverulbln harrow

Firebresk constructlion Equiyment Adapted To
Coastal Plain Topography and Solls

Where diract aitaci ~ut he
made from trucks, tanka =nd -
pumps have heen mountad om lishg
ag wall as heavy tru