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During the late evening of July 9, 1953, a California brush fire (vhich had
made its initial run and was relatively quiet) suddenly came "to life and
spread unexpectedly downslope at tremgndous speed, trapping and fatally
burning 15 fire fighters., Control action on this fire was being directed
by seasonéd fire generals who had had many years of experience in fighting
California brush fires, Obviously these veteran fire bosses did not ex-
pect the sudden reversal of the fire, or certainly the fatally burncd men

would not have been working in the dangerous area.

Why did the Rattlesnake Fire burn in this unexpected manner? Probably it
will not be possible for investigators to say specifically what the humi-
dity Snd wind conditions were which caused the fire to "blow up", as no
measurements vere being taken at the fire site. However, from othcr data
which are available, it is possible to prepare an explanation of what pro-
bably happenéd. It is the purpose of this paper to examine the meteorolo-
gical circumstances in conncction with the fire, It is the author's fur-
theér purpose to suggest what he considers to be a "plausible expianation"
of meteorological conditions which caused reversal of the fire., In so
doing, it is hoped that other Fire Tieather Meteorologists and Fire Control
Specialists will critically examine the contents of the paper, From
discussions and from further examination, it is hoped that a sound ex-
planation of the radical firc behavior will result, If we.are successful
in this endeavor, then perhaps through training we can be instrumental in

preventing a recurrence of this tragedy.

After the tragedy, a Board of Fire Review was appointed by the Chief of
the Forest Service, and this Board was directed to thoroughly investigate
the Rattlesnake Fire to determinc wvhat happenéd. These men did an ex=
ceedingly thorough job, and they produced a report (1) which gives a

(1) Report of Board of Review (USFS) Rittlesnnke Fire.
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vivid picture of the developments in conncction with the firc and the

tragedy.

See Figure 1 for gencral location of the i‘ir;e. Figures 2 and 3 are photo-
graphs of the fire area, Figure & shows the spread of the fire before
the "blow up". Figure # shows the explosive spread of the fire as it
blew up, Figures 2, 3, 4, and 5 have been taken from the Board of Review

report by permission of the Forest Service.

To cxplain the fire developments the following condensation of the Board
of Review rcport is given: The fire was started at Oleta Point at about
1420 PST of July 9, 1953. During the first 2 hours the fire spread west-
ward aldng and slightly on both sides of. Oleta Ridge for a distéme of
abou‘_b 3/4 mile to the intersection of Oleta Ridge with Rattlesnake Ridge.
(See Fig.&.) This was a normal upslope burn, and winds during this per-
iod were gentle upslope (easterly). Tactics adopt;ed called for control
of the fire along Rattlesnake Ridge on the soutﬁwest side; along Alder
Springs road on the north sidej and along Powder House Ridge on the ex=—
pected extreme northwest tip of the fire, Burning was very hot locally
at times during the afternoon along Alder Springs road, and during st.rong
“flareuﬁa" some spot fires resulted to the north of Alder Springs road.
One of these spots -shcwed up on sthe nortl.l. side of Powder House Gulch on

a stecp south slope, and about 300! below Powder House Ridge. (This

spot subsequently became known as"Missionary Spot Fire",) The !iissionary
spot fire was manncd at about 2100 PST, and the fire fighters had the
spot thoroughly trenched by 245 PST. By 2145 PST the firc nod turned

to aoproximately the confines indicated in Fiqure &~
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FIGURE X 4(Showing "blow-up" stages of Rattlesnake Fire)
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FIGURE & . ,

RATTLESNAKE FIRE - MENDOCINO NATIONAL FOREST, CALIFORNIA - JULY 9,1953
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Prior to approximatcly 2100 PST of July 9th thc winds on the firc had
been gencrally of an upslopc cheracter, and mostly light to gentles At
approximatcly 2100 PST thcsc upslopo air currents had subsided. This
would be cxpceted as the torrain cooled by radiation after the sun's rays
had left the ground surfacce Shortly beforc 2200 PST dovmslope vinds bee
canmc noticcable, Sipgnificantly, the Board of Rovicw report says "At this
time thc firc started to burn briskly - —-(at thc west cnd betwoeen High
Point and Aldcr Springs rosdj - = and soon thercafter was causing spot
fires below (cast of) Alder Springs road in the viecinity of Powdcr Housc
Curve. (Sce Figurc 4 for spot fircs, points 22, 23, 24, 26, 27, 28, and
30). A spot firc at point 28 (Fig.¢ b.gan to glow - - - and then moved,
first to the northcast in o flanking motion across the slopus below the
Aldcr Spring's road, ond then as it rcached the moximum zonc of westerly
winds in Powder Housc Saddle, it swept repidly dovmslope in an casterly
dircetion", (Scc Figurcf for apfjrmcim:'.tc spced C-rf the cxplosive spread
of the firc,) The men who werce on fissionary Spot Firce had a wery short
varning, Ninc of thcsc men.climbed dircctly upslope to a firc break on
Powder Housc Ridgecs Fiftcen of thc men "econtourcd" to the cast. All of

these 15 were fatally burncd in the holocaust,

On July 10th, two firc rescorch specialisgs from thc California Forcst
and Rrnge Experim.nt Station of the Forcst Scrvice were sent to the secne
of thc firc to takc wind rccdings at wvarious places throughout the firce
arca, Thesce men found that the winds on the cvenings of the 10th and
11th shiftcd in 2 manncr much likc the wind shift on thc 9th, and thcy
found that significont winds blew downsglope cftur the chonge from upslope

movcment on both days, The results of their mcasurcments arc shown in



condensed form on Figure &+ (See points 13, 14, 15, 16, 17, 18, and

.othors.) From thesc rcadings it was deduced by the Board of Review that

the strong dovmslope winds are a normal occurrence in this arca each

evening, and that they may be expected to follow afternoon upslope vinds.

(Te author believes that this assumption 1s only partially correct, as

will be shown later.)

Before discussion of the meteorological aspects of the firc, there are

several points which should be scrutinized rather carefully:

(1)

(2)

The Board of Review report indicates that at 2100 PST the burning=-
out crews working betwczen High Point and Powder Housc Curve had
difficulty in getting brush to burn to the extent that "echelon
burniﬂg'practice had to be followed to burn the brush away from

the fire line along the ridge". This would scem to indicate that
the humidity at the firc had risen (with falling temperazﬁre) to a
point at which the brush resisted burning., By 2200 PST it would be
expected that the tempcorature would have fallen a few more degrees.
and if the air at the fire were the samc, the humidity would have
risen by several percent. Is it logical, then, that after 2200 PST
the fire would burn cxplosively if this same air wu£c over it? This
is doubted., ifost fires which do burn at night under the influcnce
of downslope (drainage) winds tend to "creep" dovmslope, but cer-
tainly not to crown and burn cxplosively. To the. author this would
suggest that the air chenged when the fire commenced to burn

fiercely shortly after 2200 PST.

The dovmslope winds which occurred on the fire, as well as those

which were mcasurcd on the following two nights are particularly




(3)
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interesting because of their force at high levels. These winds hove been
judged to be normal drainage vinds from fadiational cooling process, Sirce
radiational cooling occurs in the thin strata of air wvhich is in contact
with the earth's surface, it is obvious that the volume of air involved in
this process is relatively small. As the shallow cooled air drains avay

to lower elevations it tends to "collect" in canyon bottoms and other low
places, This leads to the assumption that the strongest winds and deepest
air movement (in drainage ﬁinds) would naturally occur at the lovest por-
tions of the canyons in question, It has been the author's observation

that this is vhat happens "under normal circumstances", The drainages in

this case were relatively short (Grindstone Cr. is about 20 ni. long, and
@i@;ﬁ««é westward From The Fré Area,
Rattlesnake Cr. about 10 mi, long) and hence it is assumed that such strong
winds could hardly occur from radiational cooling processes alone, Fur= |
therﬁore, sorie of the highest velocities vere actually measured or the
ridge tops. It would be expected that winds from radiational cooling
effects would be at a minimum on the ridge tops for obvious reasons.

(The author does not question the wind measurements taken by the Fire

Research men, )

The Board of Review report indicates that when the blowup occurred, the
fire spread first northeasterly until-§t reached a low saddle on Powder
House Ridge, and from this saddle, the fire spread explosively dowm
Powider House Gulch. Nuoting the report: "The (9) survivors reached the
ridge top at about 2230 PST, and at about the same tine the fire spread
eastward very rapidly, the east flank then becoming the head of the fire"

Of special significance the rebort continues "The spread of the north

side of the fire subsided in its northeast movement, and did not reach



the ridge top until about 2300 PST," If the air which drove the fire
down Powder House Gulch came through the saddle, then this would mean
that Grindstone Canyon had to be full of air vhich had collected from
radiational cooling process in its upper reaches, if radiational
cooling alone is considered to be the source of the dovm-canyon winds,
(Tis deduction is not logical in the author's opinion, particularly
vhen i£ is considered that all ridge top wind measurements indicated
rather strong westerly vinds on the following two nightsy . 'hy did
the fire not burn rapidly upslope in Povder House Gulch on the north
side of the canyon? Could it be that the stable air‘pushing dovm

the canyon vas a more poverful facﬁor in the fire spread than the
natural tendency for the fire to burn upslope? From the action of
fires the author has seen when under the influence of dovmdrafts

from thunderstorms, this would seem to be entirely likely, - A stable
subsiding, rapidly moving airmass can push a fire in any direction
regardless of the normal tendency for the fire to burn upslope, or

in response to other factors., i.c., when stable subsiding air is
pushing a fire along, its force may be so strong that other influ=-
ences are snall in comparison, and thesc are partially or complete=

1y negated,

lieteorologists will not question the statemcnt "That when a fire burns
dovm a steep slope in a steady rapic movement, then the air vhich pushes
the fire must be subsiding rapicly (lowering)", It is true that air
vhich cools by the radiation proccss (nishtly) an! drains into canyon

bottoms or low places is subsiding air., Uhile there is a tendency for
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such air to heat dynamically as its pressure is increased, in most cascs
‘the drainage is sufficiently slow and the radiation effect is sufficiently
strong that it is more important.than dynamic heating, and for this reason,
the air vhich drains into low spots is usually quite cool with a high humi-
dity. That is, under these circumstanccs, the air aloft remains much varm-
er. From this cxplanation it can be scen that it is not likely that air
formed by raciational cooling was responsible for the explosive spread of

- the Rattlesnake Fire in a dovmslope direction,

At this point it mizht be well for the benefit of Foresters to explain
the widespread subsidcﬁce vhich occurs from some high pressure systems

at times, lieteorologists have not solved all of the problems in conncc-
tion with such cascs of subsidence, but we have observed the phenomcnon
many timcs, and in somc cases we tan forccast ity The most unugual (pro=-
ndunccd) cascs of subsidence develop vhen a high pressure systcm moves
into a position so that it cxcrts pressure against a mountain range, and
when there is low pressure on the other side of the ranges Under this
condition, the tempcrature of thc air aloft in the high pressure system is
usually potentially colder than thc air in the low pressure system, As a
rosult, this potentially colder air tends to pour over the mountains
(through the gaps at Pirst) and" it lowers to the surface on the lea side
of the mountain range as a warm dry airmasse It is wam at the surface
because the air hcats by compression as it lowers at the rate of approx-
imately 5°F per 1000 ft. Since this air is quite cold at its initial
clevation beforc subsidence begins, it contains very little moisturce

Henee it rcaches the surface in a rather warm and dry state,
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Most individuals are familiar with outstanding examples of cxtreme subsi:-
donce, Somc of thcm are: (1) The Santa Ana winds of southern California,
(2) The Chinook winds of the castern slopes of the Rocky iiountains. (3) éhe
fearcd East Winds vhich blow at times cav;:r Washington, Orcgon, and northern
California, (4) The Nort.horly.r.r'ind conditions of the Sacramento Valley,
The author belicves all will agree that all of thesc cxamples of subsidence

development bring about a high firc danger condition very quickly,

From a carcful study of the metoorological conditions in conncetion with
the ﬁattlcsnakc Fire, thecre is evidence vhich indicates ghat a minor case
of subsicence has occurrcd in this instance, The author irishcs to erphasize
that he docs not consider this to bec an example of vwidespread subsiderce.
Tho evidence will not support such a conclusion. But the cvidencc does
indicate that perhaps this subsidencc docs occur at timos on the east side
of thc Coast Range of California}- that is, whon thc pressurc distribution
and othcr cbnditions arc righte (This has a bearing on thc fact that
similar wind conditions were notcd in Powder House Gulch on three suceccs-

sive nights,)

Di:ring the summor whr..:n the Sacramcnto-San Joaquin valley system of Calif-
ornia is usually quitc hot, thclnorrual prgssurc distribution is one in
which a trough of low pressure e‘xtcnds from Arizona and' southcrn California
northvard over northcrn California, over Oregon, and frequently over lsash-
ington and Icdaho, When pressurc is lov over California, therc is normally
a high pressurc ridgo owur the Pacific off-shorec. This low pressure trough,
and tim high pressurc ridge, vhile gencrally remaining in the same approx=—
imate position, do fluctuato continually, so that at timcs thc trough may

move westward over the coast, and at timecs the trough may move farther
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inland, As the low pressurc trough moves, the hirh prcssurc ridge shifts
‘also, althouzh at timus one system or thc other may intcnsify or wcaken,
resulting in a stcoper or lcss stcep pressure gradient. (In the timo
available to prcpare the initial cdraft of this paper, the author has not
had time to chcek tho average mmber of timcs these systoms fluctuatc cach
sumer, It is Foped that this can be donc in the ncar future, so ‘e may
have an idea of thc apprcximate mumber of times cach fire scason this situ-
ation may bc cxpectcd to occur, At this writing, lct us say that it occurs

scvoral timecs cach summor,)

On the cast sicc of the low pressurc trough the air is usually unstablo,
with thundcrstorms frcqucn‘hl);' forming on thc cast side. (Usually thesc
thtmdorstox:n;s arc along the Sicrras and Cascacdes and/or to the cést.) On
the \ms.t sidc of the trough the air is usually stable, subsiding, and
quitc dry. 4s the trough shifts '.i‘rom wicst to casbt, the pressurc rcacts
accordingly. Frequently thcsce movemcnts of the trough castward are marked
by a shift of tho winds al~Jt changing to a vrcstnorthmétbrly or north-
wosterly circction, When this happens it is an indication that pot.n-~
tially cooler air fron the Pacific is moving inland, and of course, when
the winds aloft shift to thc northwest, the pressure invariably risos

gimul tancously.

Proviously the author incicated that marked subsidonce occurs when a

potentially colicr airmass (high nrogsurc systcn) pushes against a moun-
tain rangc, if pressure is lower on the lea side of thc range. Thus it -
can bc scen that at timcs this v<.3ry thing occurs over tho Coast Range of
northcrn California., It must be rccognized that this location is not an

jdcal on: for subtiling winds to blow from a west to an cast dircction.
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One probable reason for this 4s that the much higher Sierra Nevada and
Cascade Ranges lie just a short distance t;o the east, and they probably
tend to daripen subsiding wrinds hich: normally occur over a iide area; viz
the Santa ina winds, the Chinooks, and the East Tiinds of Oregon and ‘lashe
ington., However, the necessary conditions for somc subsidence ¥inds do
ohviously occur, and probably ith considerable frecuency in the area in

question in the sumnertine,

Let us look at the conditions which prevailed prior to, at the tine of,
and following the period of the Rattlesnzke Fire, The 0430 PST morning
surface weathér map of July 9, 1953 (See Figure 6) shows thet the thermal
trough is rather well developed over California, and it also indicates that
the off-shore high pressurc ridge is quite wecak, Notice that the 1017 mb
isobar is well off-shore, Referrint to the 1900 PUT 850 and 700 millibar
(Figs. 7 & 8)

constant pressure charts of July 8th,/notice that the temperature gradient
aloft is east-wiest, with colder air ovor the ocean, Tis indicates poten-
tially coldae:ﬁto the west of northern California, and this is a normal
swmertime condition, Soundings through the air aloft over .iedford and

Oaklund (observations taken at 1900 PST, July 8, 1953 - See Figures 9 and

10) indicate thot the air is stable and dry,

The 1630 PST evening weather map of July 9th indicates that the trouch of
low pressure has .deepened over California, and that it has extended north-
ward over Oregon and southem Idaho., (See Fipure 11). %hile this has
occurred, the hipgh pressure ridge has been building off-shore. The 1017 mb
isobar now extends generally alonc the coast from central California to
southern Dritish Columbia, and a 1020 millibar center of hizh pressure h:s

been charted over the occan west of central California.
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This means that the pressurc difference betwcen tie area west of the Coast
Range and the Sacramento Valley has become greater, The 1900 PST 700 mb
chart of July 9th indicates a trough or wind shift line over northern
California aloft (See Fipure 12) and with pressure rising to the west,
this trough line would be asswied to be moving eastward. The winds aloft
have shifted to the northwest at .ledford, Red Bluff, Sacramento, and
Fresno as indicated by this chart. The soundings from Ceklend and Medford
(taken at 1900 PST of July 9th) indicate that the air continues to be
stable and dry., (Sece Figures 13 and 14.) It is interesting with respect
to these saundings to notice the winds ét 850 mb and 700 mb, Both sound-
ings indicate that the winds have shifted to the west or northwest, Ag
approximately 5000', Oakland indicates a west wind of 24 knots, The shift
of the wind; aloft as indicated by the aforementioned stations suggests
the movement eastward of the axis of the trough aloft, At the time of
a trough passage the winds normally increase. This trough passage was
apparently occurring sometime during the evening of July 9th, The passage
of the trough could explain the sudden increase of winds on the fire, It
will be rcealled that earlier we indicatod that generally the air is more
unstable on the east side of the trough, while subsidence (stable condi=-
tions) occur on the west side o{ such a tgoughs Could it be that at about
2000 PST this subsiding dricr ai; was raching the vicinity of Rattlesnake
Fire? Thc zuthor belioves that this is possible, but the cvidence is not
strong cnough to say positively. If it did occur, thon the drier air,
and subsiding air movement with stronger vrinds would have been available
to push the firc downslope out of control. At any rate, the cvidence

would indicate that the winds on the nisht of July 9th were stronger than
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cn the succeeding o nights vhen the resecarch nen tock their wind mcasure—
ments, Jf this assumption is correct, then the humidity would also have
becn lower (due greater subsidencc) on fhc night of July Oth, than on the

succecding two nights,

The surface weather maps of the evenings of July 10th and 1lth (Figures
15 and 16) indicatc that the ridge of high pressure continued to streng-
then to the west of the Coast Range, and that the trough of low pressure
remained over the central valleys of California, and over Oregon and
Washington, The air rcmaincd dry and stable over the Coast Range of
northcrn California, Since the high pressurc system was continuing to
strengthen, it is inferred that it continucd to cxcrt prissure against the
west elopes of the Coast Range, and thc pressurce renained low over the
Sacramento Valley., Thc 850 mb charts for the cvenings of July 10th and
11th continued to shor an cast-wost tcmpbraturc gradicent, and this would
mean that the air to the west of the Coast Range was potentially colder
than the air to the cast of the Coast Range. Considering thesc factors,
it sccms that conditions werc such that the subsiding wrinds vhich started
during the cvening of July 9th should logicrlly hawe continucd during the
afternoons and cvenings of July 10th and Llthe It is a matter of record
that the winds were upslopc (cast;rly) at the scens of Rattlesnake Fire
during the afternoons of these days, Cortainly, considering the action
of other well-knovm subsidine winds such as the Chinook and the Santa Ana,
it is known that thcsc winds continuc to blow during the day., It is tho
author's thcory that the subsidiing air in this easc was only slihtly
colder aloft than the air owwr *h: Sacramento Valley, and that while the
-tcndengz for subsidcncs mas in force during the afternoons of tho 10th

and 11th, ihis tendency wes ov.rpoviered during the days by the cnerpy from
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intensc heating in thc Sacramento Valley; i.c., the cast slopes of the
‘Coast Ranac absorbed sufficicnt cnergy, and beeare sufficicntly hot to
cause upslope winds {castcrly) in spitc of the tendency for subsiding
air movement, This thcory bcecomes morc plousible when we consider that
outstanding cascs of subsiding wirds (such #s the Chinook, and the Santa
Ana) are normally Fall and Wintertime phenomecna, ond in thosc casos the
high pressurc systems contoin air which is much colder and morc densc -
than would be found in this summertimc situation. Thc author's thcory
is given added weight when we rceall that as soon as the cast slopcs of
the Coast Range cooled on the nights of July 10th and 11th, then the
decp dovm=-canyon winds sct in again, with considcrable wind on the

ridge tops.

The force of thesc subsidence winds (as indicated by measurcments on
ridge tqps near the firc arca) deserves some further clarification,
There is recson to b.licve that the topography of the main ridge of the
Coast Range may well l}a\rc bcen responsible for higher winds than would
have occurrcd if thc moin ridge were of uniform height. So long as
baromctric pressurc were rising to the west of the Coast Range the
stable air would be lifted some in rcaching the summit, In the term=
inology of the metcorologist, this wc;lfld result in convergenc®, and
this would givc the air a sreater tendency to mowe ropidly through the
lov gops in the Coast Range; i.c., the vclocity of the air movement
throush the gaps would be inercascd by "venturi offcect", 'Sincc the
air would then flow on dovm the casterly draining canyons which hcaded
up at thesc gops in the Coast Range, it would hawe little tondency to

slow dowvm apprceiably in these canyons.
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An cxaminaticn of Fipurc 17 shows how the air flowving through thc gaps
or passcs in thc Coast Range might affect the arca of Rattlcsnake Fire,
Folloving Grindstonc Crecck drainage northvrestward to the Coast Range
divide, it can bc scen that this drainage “heeds up" diredtly under
iicndocino Pass, and thot in this pass therc is a rather bhoad gap with
clevation of about 5000 ft. above sca lewel., If the high pressure
system were pushing against the west slopes of the Coast Range, the air
would tond to pour through kicndocino Pass (at an accelcrated spocd due
vonturi offcet) in considerable volume, In other words there would be
a veriteble Yriver of air" through licndocino Pass. This cxplains how
Grindstonc Canyon could hovc been "full to overflowing" of rapidly

: ' thra the ‘Soddle* and
moving subsiding ~ir, and this would also explain the hi~h windspon the
lower- ridgese On the basis of this t:tlcory, it is probablc that Rattle-
snake Creck did hot contain as much of the subsiding air as did Grind-
stonc Canyon, Thec reason for this is obvious vhen wo notice that Rattle=
sncke Creek "hoads up" about 10 miles west of the firc arca in a place

‘whers the Coast Range is somcwh-t hirher, (S"c ":"J oy '7)

The autkor hrs information vhich indicates that small boats on Stony
Gorge Rescrvoir were ncarly capsized vhen strong winds hit the reservoir
area on tho cvening of thc Raftlesncke .Firo disaster. This information
further strongthons the thcory indicated here, bccausc there is a ga;;
which is wider and slightly lowcr than licndocino Pass a fow miles to

the westsouthwiest of Stony Gorge Rescrvoir,

The nut.hor has theorized considerably in the preparation of this paper.

This hns been necossary to cxplain what happencd in the abscnec of
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factual data. It scems cntircly nossible that the theorics prcscented
are corroct., Fortunately, however, iﬁ is possiblc to perform an cx-
porinent which will prove or disprovc the thesis prescnted heree That
cxperiment is as follows: There is no question but that the ~ir which
drove thc Rottlcsnake Fire dowm-canyon was subsiding rapidly. This
subsiding 2ir could hove comc from only two known sourccss The first
possible sourcc is through radictional cooling of thc cir whick wos

in the arca on thc cast side of the Coast Range, (This sourcc hs b:cn
discountcd by the author). The only othcr knovm sourcc would be through
subsidencc of stablc ~ir which has flowed through thc mountain passcs.
There is 2 road from the sccne of Rattlcsncke Fire dircetly to “iondocino
Pass at the heodwoters of (rindstorc Creck, It is sugpested (that dur-
ing the 1'9'54 summcr when a pressurc pattern similar to the onc at the
timc of Rrttlcsnnke Fire oceurs) that an observer be scnt to liendoeino
Pass at cbout 2@30 PST, Anothcr obscrvur should be loented c-.t.. the
saddle (near High Point) throush which thc strong winds flowcd. At
about 2Q30PST both of thcsc men should take obscrvations of wind dirce-
tion and approximate vclocity. /4lso both men should toke dry and wet

.bulb rcadings very carcfully, If tho air is pouring through Mendocino

Pass from thc west, and if moderatc to strong wusterly winds arc flovw=
ing through the s~ddle near High Point, then thorc shoild be a mnathema=
tical consistcney in their roadings. If the air is subsiding (s h~s
been visualized in this paper) it will heat dynmomicnlly at the rate cf
about 5°F per 1000 ft, of lowering. That being the casc, the tempora-
turc at the soddlc should be nbout 15°F warmer then the temperature
token ot Jlicndocino Pass at the some time. (Elcvation of ilendocino Pass

is c¢stimited at 5000 lSL ~nd clcvntion of the saddlc ~t 2000' 185 )
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Furthermore; if the air is the same at both locations, then the dew
point values will agrec. The dew point temperature increases at the
rato_of about 1°F per 1000 ft, of lowering cven though no additional
moisture is added to the air. This mecans, then, that the dew point
temperature at the saddle would be about 3¢F higher than at Mendocino
Pass if tﬁe airmass is the same at both places, and if the air is flow=-
ing directly from Mendocino Pass to the Saddle. This experiment should
be performed. The author would like to make the expcriment personally.,
At least he would likec to instruct the obscrvers who take the observa-
tions, and he would like to indicate the day when he believes the preos-
sure pattern is favorable so thc experiment will be conducted under
conditions similar to those prevailing at the time of the Rattlesnake

Fire,

If performance of the aforcmentioned cxpcriment proves the points in

this casc, then there is much to be learned from the Rattlesndke Fire.

FOR THE FIRE CONTROL LAN:

when
(1) The most important lesson is that/this type of wind change

occurs, there is absolutely no visﬁal warning which can be
observéd from the firc. Fire Control mcn aré lcarning to "louk
to the skies" for cumuloform clouds from which rain is falling
so they can direct their crews s4fcly around dovmdrafts from
these clouds, In a case of this type there are no such visible
signs which may signal the danger. Therefore, this is a strorg
argument for obtaining spceial firc weather forecasts on all

fircs as soon as possibley i.c., the Fire Control men should

force thesc sitvationz on the nctcorologistse. Cive the Fire
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Weather Mctcorologists cxperience with these situativns (and
other radical conditions) and we will learn to forccast them,
Only through expericnce and study will this desired state be

achicved,

(2) If the thcories prcsented in this paper are substantiated, then
it seems that thc Mcndecino National Forest could "chart" or map
the aress where these scvere evening wind shifts occasionally
occur, At this time it appcars that the Grindstone Canyon area,
and the east clopes between Stony Gorge Rescrvoir and the pass
just east of Pillsbury Lake are thc most suspicioned arcee, If
these critical arcas conld be mapped, then the Mendocino Forest
would naturally use a plan of attack which would take this danger

into considecration when fires occur in the "red flagged" areas.

FOR THE FIRE EATHER FORECASTER:

(1) It appears that the north.rn California Coast Range is the arsa
in which this situation would develop with greatest frequency.
However. thc author is suspicious that this same type of develop=-
ment might ocour with less frequency on the east slecnes of tha
Coast Range vhich face into the San Joaquin Valley: that is. in
those drainages which "head up" undcr rclatively lewer passis 'n

the main Cecast Ronge ridgc.

(2) e should recognize that a similar develomment sould accia in
any Tire Weathcr listrict when a potentially colder airmass
(righ pressurs syston) exerts pressurz ag:inst a mountain range.

Wlen this happeong we saould be errefully studying the possibilivy
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of strong down-canyon winds at night in thosc leeward drainages

which "head up" under low passcs,.

The author wishes to make it clear that this paper has been written
after carcful study of the Rattlesnake Fire situation, In writing

the paper, he has had all of the advantage of "hindsight'.

This is a preliminary rough draft of a study which is continuing,

Much srork has yet to bc donc, and there arc numerous data the

author wishcs to study beforc this paper can be readied for release

to any publication,
WRK



