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A fire crew buarding a helicopter for
transport o a remote spike camp or
to the fireline is a common sight. The
management of helicopter use, how-
ever, is an increasingly complex
task. It requires training, experience,
and an understanding of the larger
missien of the organization. The
cover photu shows a fire crew board-
ing but not bound for the fireline.
This crew is assisting in the Big
Thompson Canyon floud search and
rescue effort, The management of
helicopter use at Big Thompson was
similar 1o that on a large fire. See
page 13 for a discussion of this as-
signment. (Cover photo by Fort Col-
lins Coloradoan.)
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Remote-Site Communications

Via Satellite

Johp R. Warren
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Figure 1.—Transportiable earth station antenna assembly.

Juohn Warren @5 an electronic en-
gineer. P ific Southwest Forest and
Range Experiment Siction, Berkeley.
Calif. Mr. Warren is stativned at

Rinerside. (,'u[t:f.

When an incident command post or
fire camp is established, communica-
tions are needed. Many times the
communications can be provided by
radio or by commercial telephone
lines brought in by the local phone
company. But in a remote location,
miles from the nearest phone lines
and humpered by distance. terrain,
or overloading uof radio channels, oul-
side communications may be unsatis-
factory or nonexistent. In an interac-
tive svstem utilizing fice-spread mod-
els and interagency coordination of
resources and status, such as thal
planned for FIRESCOPE, reliable
communication links are mandatory.

The use of transportable earth sta-
tions. working in conjunction with a
satellite, can provide the necessary
pusitive communications links, This
was demonstrated in the George
Washington National Forest near
Harrisonburg. Va. on July 29, 1976.
Comsat Laboratories provided the
earth terminal and operating person-
nel. The FIRESCOPE Project of the
Pacific Southwest Forest and Range
Experiment Station sponsored and
coordinated the activities. The Com-
muntcativns Technology Satellite
(CTS}) was used as the satellite relay.

System Description

A satellite placed in equatorial
orbit at an altitude of about 22,300
miles will have an orbital perivd of
24 hours. Tt will, therefore, appear
stationary from any point on earth,
Such satellites are called synchro-

Continued on next page
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REMOTE-SITE
COMMUNICATIONS

from page 3

nous or geostationary. There are sev-
eral commercial and special-purpose
synchronous satellites now in orbit,

For techeical and regulatory rea-
sons, the commercial satellites are
not currently usable with small trans-
portable eartle stitions. The reasons
primarily involve potential interfer-
ence with terrestial microwave syvs-
tems in the same frequency band
satellite interference caused by an-
tenna beam width and satellite spac-
ing considerations.

Eurth stations may transmit. re-
feive, or more commaenly. both
transmit and receive electromagnetic
signals to and from a satellite. The
signals may e used to convey voice.
video, or other types of data aud in-
formation. Typically. two or more

e

earth stations work in a duplex mode
(stmultaneous transmission and re-
ception) using the satellite as a relay.

The CTS is a joint Canada-U.S.
experimental satellite incorporating
new technology which makes it di-
rectly suitable for small "earth-
terminal use. The CTS uses higher
power than previous satellites. It has
a 200 watt traveling wave whbe (TWT
amplifier and a highly sensitive. high
gain parametric amplifier receiver
with a tunnel disde amplifier backup.
The CTS operates in the 12 10 14
GHZ band which reduces the beam
width and permits smaller antenna-
dish sizes.

Transportable emergeney earth
terminal experiments are being con-
ducted by Comsat Laboratories as

. Figure 2.~Transpertable earth station in field operation.

4 Fire Management Notes

part of the CTS technology extension
experiments. In all the puotential ap-
plications. the maiun thrust is o per-
mit the use of lower cost earth sta-
tions by a variely of users in their
own disciplines.

The electronic camponents of the
carth station used in the test were
cuntained which
pulled a trailer containing a power

in a small van
generator and the 4-foot dish an-
tenna. Figure 1 shows the antenna in
the foreground and the van in the
backgrouml.

A single telephone link was used
for the demonstrasion. but up to five
could be accommuodated. An addi-
tional phone link was used for setup
aml checkout activities. Two-wav
continued on page 19




Predicting Major
Wildland Fire
Occurrence

t

Edward A. Brotak and
William E. Reifsnyder

Use of Weather Maps

During a drought period when the
build-up index is very high, wildfires
are common. On some days, these
smal] fires quickly get out of hand,
and suome become major fires. Ob-
viously, any forecasting method
which could determine when these
major fires were likely to occur would
be most useful. The fullowing de-
scribes such a predictive scheme
using readily available weather maps.
No calculations are necessary, just
recognition of certain clearly defined
situations,

The original data analvzed con-
sisted of 32 fires. each burning 5,000
acres or more, in the Eastern United
States from 1963 to 1973 (see fig. 1).
Of particular concern were major fire
runs, periods of time when the fire
was probably uncontrollable due 1o
the prevailing weather conditions.
Figure 2 is an idealized surface map
showing where these major fire runs
vecurred in relation 1o the existing
fronts and high and low pressure
areas. Certain regions were obviously
prone to large fires.

The region immediately behind a
dry cold front is the most dangerous,
Strong, shifting winds are the appar-
ent cause. Strong southerly winds
ahead of the cold front can also cause

Edward A, Brotak is a Research As-
sistant, and William E. Reifsnyder is
Professor of Forest Meteorology at the
Yale School of Forestry and Environ-
mental Studies, New Haven, Conn.
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Figure 1.—Locations of all fires.

control difficulties. Obvivusly, if sig-
nificant precipitation occurs with the
frontal passage, fire danger will not
be great.

Another region of great danger is
in the warm sector of a strong low
pressure area (as indicated by the
cluster of runs to the east-southeast
of the low in figure 2). There were
two different types of low pressure
areas involved with major fires. One
was the Rocky Mountain low which
preduced dangerous fire conditions in
the Plains and midwestern States,
The other kind of low was a storm
which moved easterly through south-
ern Canada producing dangerous fire

conditions in the Great Lakes States
and in northern New England. Major
lows in the Eastern United States are
almost always accompanied by pre-
cipitation. '

If only the surface maps are avail-
able, then these dangerous situations
can only be distinguished from other
similar situations by a closer exam-
ination of the map. Dangerous frontal
situations will be characterized by
strong winds, a tight pressure gra-
dient, and little or no precipitation
with the frontal passage. Dangerous
conditions around low pressure areas
usually depend on precipitation oc-

currence.
Continued on next page
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PREDICTING FIRE
OCCURRENCE

from page 5
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Figure 2.—Idealized surtace map showing locations of all fire runs.
{CFA—tollowing cold frontal passage; CFB—preceeding cold frontal passage;
WSL—warm sector of low; WS—warm sector of high).

If the upper air maps are avail-
able. these dangerous situations are
much easier to determine. Strong
cold fronts are distinguished from

‘weaker fronts by the presence of in-

tense upper level troughs. readily
apparent at the 300-millibar (~ 5300
m) level. The intensity of these
troughs is determined by the radius
of curvature which was usually 640
km or less for the study fires. Figure
3 shows that the mast dangerous con-
ditions are associated with the south-
eastern portion of the trough.

The bikelihood of precipitation is
best determined from the 850-
millibar (= 1500t m) map. Signilicant
moisture advection at this level in
conjunction with an upper trough
usually produces precipitation. Only
if the dewpoint depression of the air
at this level upwind of an area is 5°C
or mure is precipitation unlikely and
major [ire occurrence possible.

Fortunately, the development of
major low pressure areas and the
passage of strong cold fronts are nor-
mally associated with precipitation.
It is on those rare occasions when
precipitation does not accompany

6 Fire Management Notes

these svstems and fuel conditions are
severe that major fire oceurrence is

likely.

Use of Local Wind and
Temperature Profiles

The preceeding section describes
the use of readily available weather
maps for the routine prediction of

A-CFA
®-CFB
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\

major wildland fires. I this section.
we shall describe how to use local
wind and temperature profiles to de-
termine dangerous fire conditions.
For all 52 fires, wind and temper-
ature data from the surface 1o 10,000
feet (3050 m) were plotted and
analyzed for one or two nearby first
order weather stations for times just
before and just after the fire’s run.
From theze data. characteristic pro-
files were determined which could be
used as predictive models.

Strong surface winds are a prereg-
uisite condition for major wildland
fires. However, an examination of
only the surface winds is nuot
adequate for predictive purposes.
Observed surface winds are not al-
ways representative of actual condi-
tions. This is especially 1rue in the
morning when the nocturnal inversion
often produces weak surface winds, If
the winds above the inversion laver
are strong. the potential for strong
surface winds in the afternvon is
great. Topographic effects can also
produce seemingly low surface wind
speeds. but again if the wind spgeds
above the surface are high, strong
gusts can be expected at the smrface.

A wind profile characteristic of
most major fire situntions is shown in

Figure 3.—Idealized 500-millibar map showing locations of all fire runs.



figire 4. Surface wind speeds always
exceed 15 mi/h and are usually 20
mith or greater. Wind speeds at
10.000 feet (3050m) were almost al-
ways 4) mi/h or greater. The above
figures can be considered as eritical
values for major fire occurrence.

The association of major wildland
fires with low-level jets (wind maxima
within 10,000 feet of the surface
where the wind speed is 5 mi/h (2.2
ms”'} greater than a thousand feet
above or below) was a significant
finding of this research. A third of
the wind profiles showed such a jet.
Certain synoplic situations were more
favorable for the jet’s occurrence.
Most frequent were the prefrontal
jets. southerly wind maxima just
ahead of the surface cold front.
Another southerly jet was often noted
in the warm sector of the common
Rocky Mountain low pressure area. A
postfrontal jet, a northerly wind
maximum behind the surface cold
front, occurred on a number of oeca-
sions. Low-level jets were also occa-
sionally neted along the east coast
and seemed to be associated with the
sea breeze front.

‘Although not a prerequisite condi-
tion, the occurrence of a low-level jet
happens frequently enough. espe-
cially under certain patterns. to be an
important factor. If present. the au-
thors believe that the low-level jet
will increase surface wind speeds and
gustiness by downward transport of
momentum. The importance of this,
especially on the worst fire days. is
probably to make bad conditions
even worse.

It has long been believed that at-
mospheric instability was associated
with major wildland fires. In an at-
tempt to determine some characteris-
tic values of this parameter, certain
lapse rates were examined for each
fire situation. Using the standard
pressure levels given in the sound-
ings, the lapse rates that were used
wereg 950-850 millibar, 850-700 mil-
libar, and 850-500 millibar.

The 950-850 millibar (~ 2000 to
~ 5000 feet. ~ 600 to ~ 1500 m)
temperature (AT) avoids the variability
of surface temperalures and the occur-
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Figure 4,—Characteristic wind profile.

30 p-

5.A.— Stendard Atmosphere
DA~ Dry Adiabatic

25 |—
w
€ 20 |-
=
a
(]
=
o
A
o

10—
>
faj
£ L

5
z 1

o [ 5'.‘4'. 3."4.

' 1
| 2 3 4 5 6 7 -} - e}

Figure 5.—950-850 millibar temperature difference for all fire runs.

rence of surface based inversions, but
is still greatly influenced by daily solar
heating and is probably a local rather
than macroscale parameter. As shown
in figure 5, the vast majority of fires,
92 percent, occurred when the lapse
rate between these levels was steeper
than the standard atmosphere value

(AT=6.0°C). Superadiabatic lapse

rates were noted on a number of fires,
Thus a temperature difference of at
least 6°C between the 950 and 830
millibar levels appears to be a neces-
sary condition for major fire

gcourrence.
The 850-700 millibar AT depicts
the lapse rate between ~ 5000 and
Continued on next page
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PREDICTING FIRE
OCCURRENCE

. from page 7

8
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Figure 6. —850-700 millibar temperature difference tor all fire runs.
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Figure 7.—850-500 millibar temperature difference for all fire runs.

:8 Fire Management Notes

~ 10.000 feet {(~ 1500 to ~ 3050
m), and instability at thuse heights
would probably be macroscale. As
shown in figure 6. in general, a tem-
perature difference of at least 10°C is
associated with major fires. This
value is close to the standard atmos-
phere lapse rate. The 15.0° 10 15.9°C
category encompasses the dry adiaba-
tic lapse rate which is the maximum
that could be expected for these
heights.

The 850-300 millibar AT depicts
the lapse rate between ~ 5000 and

~ 18,000 feet {~ 1500 10 ~ 5500

m). A temperature difference of 26°C
is the standard atmosphere lapse
rate. A temperature difference of
40°C 10 41°C is the dry adiabatic
lapse rate and would be remarkably
unstable for this level in the atmos-
phere. As shown in figure 7, about
75 percent of the fire runs occurred
with a temperature difference of 26°C
or more.

EDITOR'S NOTE

The complete results of this research project
are presented in A Syreptic Study of the
Meteorological Conditions Associated with
Major Wildland Fires by E.A. Brotak, a Fh.D.
dissertation at the Yale Schoul of Forestry and
Environmental Studics. Copies of this paper
are uvailable upon request 1o the author. The
research was supported by the Atmuspheric
Science Section of the National Science Foun-
dation.

OUR FORESTS
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Fire Behavior Research in

Ontario

Brian J. Stocks

At the request of Provincial forest
fire control agencies in Canada,
an improved system of forest fire
danger rating, developed by the
Canadian Forestry Service (CFS) was
introduced across Canada in 1970.

The Canadian Forest Fire Weather .

Index (FWI), which constitutes the
first family of indices in the Canadian
Forest Fire Danger Rating System
(see fig. 1), has thus been in use na-
tionally for approximately 7 years.

The second family of indices,
known as fire behavior indices (for-
merly burning indices), is currently
being developed in many parts of
Canada as an ongeing CFS fire re-
search effort,

The FWI (Canadian Forestry Serv-
ice 1976, Van Wagner 1974) and its
compunent codes are based solely on
the effect of past and present weather
on the moisture content of stand-
ardized fuels components and are
used as a general planning tool (men
and resource allocation) for large pro-
tection areas. A [ire behavior index
(FBI), on the other hand, takes fuels
description and topography into ac-
count, and provides a fire manager
with specific fire behavior informa-
tion for major fuel types. Important
fire behavior parameters such as
rates of spread, inlensity, fuel con-
sumption, and crowning potential are

Brian Stocks is Leader of the Fire Re-
search Project at the Great Lakes
Forest Research Centre in Sault St.
Marie, One.

Specific topographic and ~

feel characteristics

Fire Behavior Indices [FBI)

Past and present

weather

|

Fire Weather Index [FWI}

CFFDRS

Figure 1.—Structure of the Canadian Forest Fire Danger Rating System.

expressed (in absolute units) in rela-
tion to the FWI and its component
codes for specifie fuel types. Thus,
when a fire manager has a wild or
prescribed fire in a certain fuel type,
he can rely on the FBI to provide him
with the type of fire behavior informa-
tion he needs to make control deci-
sions and to develop burning
prescriptions.

Across Canada, fire behavior indi-
ces have been developed for specific
logging slash fuel types (Muraro
1971, Quintilio 1972, and Stocks
1972), and work is currently under-
way in various standing timber fuel
types in British Columbia, Alberta,
and Ontario. Regional CFS estab-
lishments in these Provinces are
working in fuel types considered im-
portant by Provincial fire control
officials.

Great Lakes Centre's Program

In Ontaric four major fuel types
have been identified to date, and an
experimental burning program has

been underway since 1970. Jack pine
(Pinus banksiana Lamb.) logging
slash was the first fuel -type consid-
ered. Twenty-four experimental burns
were carried out in Kirkland Lake
District in northeastern Ontario in
the summers of 1970 and 1971
(Stocks and Walker 1972). In 1972,
in northcentral Ontarie 24 burning
plots were established in a mature
{75 years old) jack pine stand in
White River District. In 1973, an
additional 22 plots were located in a
dense, immature jack pine stand (28
years old) in Blind River District in
northeastern Ontario (Walker and
Stocks 1975).

To date 8 plots in mature and 14
plots in immature jack pine have
been successfully burned. A wet year
in 1973, followed by record wildfire
years between 1974 and 1976, have
hampered the burning program
somewhat.

Recently the Ontario Ministry of
Natural Resources (OMNR) ex-
pressed concern about the potential

Continued on next page
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from page 9

fire hazard being created by large-
scale spruce budworm infestations in
northeastern Ontario. As a resull ex-
périmental burning plots are pres-
ently being located in budworm-
killed balsam fir {Abies balsamea {L.)
Mill.} in Blind River District, and
burning in this fuel type is scheduled
e begin in 1977,

Location and Establishment of
Burning Plots

After the identification of impor-
tant fuel types for which fire behavior
information is required, CFS fire re-
searchers from the Great Lakes
Forest Research Centre. in consulta-
tion with OMNR headquarters, re-
gional, and district personnel, select
mutually acceptable experimental
burning sites. One-acre plots (2 x 5
chains) are laid out, and firelines are
cut around each plot (see fig. 2).
Firelines are ¥2 to 1 chain in width
and are bulldozed to mineral soil to
allow vehicle access. An effort is
made to make plots as similar as pos-
sible with respect to topography and
fuel loadings. so that observed varia-
tions in fire behavior can be related
directly to variations in fire weather
{as expressed through the FWI sys-
tem). Larger plots were necessary in
budworm-killed balsam fir areas due
to the heterogeneous mixture of
species in this fuel type. As a result

‘5-acre square plots (7 x 7 chains)

were established in this fuel type.
A fully equipped weather station is
located at each burning site. Obser-

- vations of precipitation, temperature,

wind velocity, and relative humidity
are recorded at 1300 hours daily and

" are used to calculate the FWI and its

component codes.

In order to develop properly an
FBIL, it is desirable to burn under as
broad a range of these weather condi-
tions as possible. In other words,
fires under low, moderate, high, and
extreme conditions are necessary.

10 Fire Management Notes

Pre-Burn Sampling Procedure

I preparation for each experimen-
tal fire a detailed sampling procedure
is carried out in order to fully docu-
ment the fuel complex on each plot.

A 10-percent cruise is made to de-
termine the diameter class distribu-
tion of both living and dead standing
trees on each plot. Aerial fuel
weights are determined by destruc-
tively sampling trees located outside
the burning plots but in the same fuel
types. From this sampling, a table re-
lating the fuel weights of various
crown componenis to tree diameters
and heights is produced.

Downed woody material, such as
twigs and logs. are sampled using the
line-intersect method (Van Wagner
1968). and herbaceous vegetation
weights are determined by systemati-
cally located square-vard samples.
Understory species frequency and
composition are also determined.

The depth of organic matter on
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each plot is sampled by, removing
numerous square-foot samples. These
samples are then sectioned into
l-inch lawvers and, a bulk density
figure determined for each 1-inch
depth of organic matter.

Just prior to ignition. moisture con-
tent samples are collected for various
fuel categories (fvilage. dead and liv-
ing twigs and branchwouod, litter, and
duff lavers) in each burning plet.

Observations During Burning
Period !

When weather conditions are
favorable 1o accomplishing a burn ob-
jective and when fire control staff and
equipment are available, an experi-
mental fire is ignited. OMNR fire
control personnel are responsible fur
the actual ignition. aerial reconnis-
sance, and mopup of each fire. The
CFS fire research group is responsi-
ble for detailed monitoring and
documentation of fire behavior
parameters.

Figure 2.—An aerial view of a portion of immature jack pine experimental burning

plots.
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Figure 3,—Experimental crown tire in immature jack pine fuel type.

Each experimental fire is con-
ductéd in the carly afternoun between
1300 and 1500 hours, when the FWI
codes calculated at 1300 hours still
apply. Ignition, using drip torches. is
carried out in a “line-fire” patiern
across the narrow end of each rectan-
gular plot. The fire then burns with
the wind (see fig. 3).

During each burn. CFS personnel
monitor rates of spread on a grid svs-
ten in each plot. Both visual map-
ping techniques and remate timing
devices are used. Observations on
flame height. crowning potential, and
spotting are recorded. Wind speed
il direction are munitored continu-
susly throughout the burn, Each fire
is well documented using still
cameras, movies, and videotape re-
cordlings. Pictures taken at ground
level and in strategically located
scalfolds and towers allow further
analysis of each fire.

The combination of wide firelines,
aerial surveillance, and ample
wetting-down of surrounding areas
have resulted in ne significant fire
control problems being experienced

to date in the program. Any spot fires
oceurring outside the firelines were
quickly detected and extinguished.

Post-Burn Sampling Procedure

After each burn. aerial fuel weight
consumption is calculated through
abszervation of all individual trees
within the 10-percent cruise area.
Buth the percentage of crown
consumption. as well as the size class
of fuel particles consumed, are
noted. The total weight of aerial fuels
consumed by the fire is tabulated by
referring 1o the previously con-
structed acrial fuel weight tables for
that fuel tvpe.

Line-intersect transects are rerun
in order to compute the amount of
downed woody surface fuel remaining
and thus the weight of surface fuel
cynsumed during each burn. All
herbaceous material on each plot is
consumed by the fires.

An average depth-of-burn figure
for each plot is calculated by averag-
ing measurements from 100 t-bar
pins located systematically through-
out each plot. This average burn

depth is then converted to fuel weight
consumption using the bulk density
figures determined earlier.

Ecclogical studies inte the effects
of fire behavior on regeneration, un-
derstory vegetation succession, and
soil nutrient distribution are initiated
after each burn. Reassessments are
made in subsequent years.

Summary

The relationships belween total
fuel consumption, depth of burn, rate
of spread, and fireline intensity, and
the component codes of the FWI sys-
tem are investigated in detail. From
this information the fire behavior in-
dices predicting fire behavior for
specific weather conditions are de-
veloped and issue to Provincial fire
control personnel.

Whenever possible, general fire
behavior observations made on ongo-
ing wildfires are incorporated with
experimental data. Although logistics
on wildfires do not permit the type of
detailed sampling that is possible
with controlled burns, monitoring of
these fires often provides fire be-
havior data under explosive condi-
ttons. when Provincial manpower
shortages preclude experimental
fires. In addition, it provides an op-
portunity to determine how represent-
ative the experimental burns are of
the real-world situation.

Further experimental burns are
necessary (particularly under high to
extreme fire danger) in both the ma-
ture and immature jack pine plots be-
fore an adequate range of data will be
available 10 confidently predict fire
behavior in these types. When burn-
ing is complete, FBI's will be issued,
and all data will be published.

As mentioned, work in spruce
budworm infested balsam fir stands is
just beginning. It is anticipated that
the experimental burning program
will be extended to include other im-
portant fuel types in the near future.
Where common fuel types exist in
different Provinces, CFS fire re-
searchers will cooperate in develop-
ing pertinent fire behavior indices.

Continued on page 19
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Digital Electronic
Wind Speed Indicator

Thomas R. Maskus and Greg
Lusk

Wind velocity is the most influen-
tial parameter of fire spread. Chang-
ing of only this variable can cause
fire danger ratings to vary greatly.
Such things as manning and specific
action guides. caleulations of initial
attack forces. estimations of fire oc-
currence, public awareness of burn-
ing conditions. issuance of burning
permits. woods closures, and pre-
scribed burning are all indirectly af-
fected by wind velocity through fire
danger rating systems.

,To determine wind velocity in the
past. anemvumeters were equipped
with buzzers, flashers. counter-
timers, or dial recorders with the
wind speed determined by referring
the counted number of buzzes or
flashes in a specific lime period to a
conversion table. In later models
wind speed was read directly from an
clectromechanical counter.

The Michigan Department of Natu-
ral Resources Forest Fire Division,
and many other fire agencies still
using the electromechanical wind-
speed counters, consistently experi-
ence missed and double digit-counts,
teset assembly malfunction, and
mechanical failures. Although elec-
tronic instruments could achieve the

Tom Maskus is the Regional Radio
Technician, and Greg Lusk is the Re-
gional Fire Control Specialist for Re-
gion 1 of the Michigan Department of
Natural Resources in Marquette,

.Mich .

12 Fire Management Notes

desired performance. such instru-
ments are not available on the mar-
ket. This led to the design and fabri-
cation of the model described in this
article.

The digital electronic wind-speed
indicator is of comparatively low cost
($50) and of simple design. It is reli-
able. accurate, and compatible with
existing anemometers. I operates
from a 120 VAC 60-hertz source, and
of great importance, is fabricated
from readily available parts (7400
series, transitor-to-transitor logie.
(TTL) integrated circuits). With a
stight change in design it could also
be operated from a direct current
battery.

The Circuit Operation

The indicator consists basically of
two seclions—the event counter with

I argMgraine i

displays and the electronic timer.

The event counter Lransmits pulses
{electrical contact closures) from "the
anemometer to the electronic gate
that controls passage to the pulse
counters and light-emitting diode
displays. The time dividers, which
are fed from the 60-hertz power line
frequency, mainly provide a pulse at
the end of a 10-minute period to con-
trol the gate. Also. one pulse per
second is picked off for self-testing
purposes.

By feeding these l-second pulses
into the event counter input, the dis-
play will indicate whether 600 pulses
are being passed on upon completion
of the 10-minute period. This pro-
vides a check of all the circuitry
within the indicator.

To activate the self-test feature and
to assure a full 10-minute pulse

Continued on page 18
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Helicopter

Mlanagement

Everett M. Stiger

Fload survivor bging removed to the first aid station. (Photo by Fort Collins Coloradoan)

Ui the nighe of Julv 310 1976, the
sorthern Front Range of Colorado

-~ hit by a massive flash Mlood that
bt i its wake [39 dead, hundreds
homeless, and damages in the mil-
livns of dollars. Helicopters plaved a
key role in the rescue of survivors.

Mr. Stiger was the Air Commund (p-
erations Officer on the Big Thompson
Slood rescue operation. He is currentdy
ardigned as Zone Fuels Munagement
"_f!.'r"'t'r'er in Region | of the Forest Seru-
tea, He (s stutioned in Helena, Mont.

removal of the dead. and the move-
ment of disaster teams into the strick-
ened area. which was completely cut
off from overland vehicles. Eight
hundred sixty survivors were rescued
on the first day following the flood by
as many as L7 hebicopters, represent-
ing the Forest Service, St. Anthony
Hospital's Flight for Life, many pri-
vate companies, the Air National
Guard, the U.S. Air Force. and the
U.5. Army.

The death ]l would undoubiedly
have been much. higher if the heli-

copter evacuation had bogged down
because of logistics, technicalities,
or jurisdictional problems. Many of
the survivors had already spent a
ruin-soaked night vutdoors in nothing
more than their bed clothes. Death
from exposure would have been in-
evitable for many if they had been
forced to spend another night without
shelter, particularly since the second
duy after the flood was shrouded in a
cold. damp fog. The first day fol-
lowing the flood, -however, was clear

Continued on next page
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HELICOPTER MANAGEMENT
from page 13

with reasonably good flying

conditions.

Sheriff Has Lead

It is 10 the credit of the Larimer
County Sheriff's Office {the Sheriffs
Offices are the lead agencies in a
natural disaster in Colorado) that
‘they quickly realized the magnitude
of the disaster and did not hesitate 1o
activate the Northern Front Range
Fire Alliance. The Alliance is made
up of all agencies responsible for fire
protection vn the northern Front
Range.

As a member of the Alliance, the
Furest Service was requested to or-
ganize and manage the air evacuation
because of that agency’s experience
in aviation management. Other mem-
bers of the Alliance, including the
Colorade State Forest Service,
Bureau of Land Management, Na-
ttonal Park Service. and Larimer
County Sheriff's Offices. were
involved in other phases of the
operation,

Air Command

An air command was established at
daybreak on Sunday morning, August
1. near the mouth of the Big Thompson
Canyon in a field capable of support-
ing the large number of helicopters
expecied. Gaining control of all air-
craft already in the area, and then
maintaining this control as additional
ships arrived, was most urgent. An
air space restriction had already been
requested through the FAA and was
in effeet by daylight. A local fire de-
partment provided a blackboard, and
soon a trailer was available for the air
command group.

The first job was to identify each
aircraft and list it on the blackboard
so that the location and mission of
every ship involved would be readily
visible to air rescue command per-
sonnel. This helped them 1o control

14 Fire Management Notes
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Regional Air OHicer
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Advisor Air Command Operations -
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Inteliigence Coordinator

Communications Officer

[ Radio Operaters I

Air Traffic
Controller

Heliport Managers
{far each of
three major parts)

Mission

Recorder

Pad Controllers & Unloaders

L

—

the air traffic on rescue missions and
at the heliport.

The air command group was deal-
ing with as many as eight different
helicopter groups, each with a differ-
ent set of operating procedures, and
with {loed survivors who for the most
part had never been near a helicop-
ter. It was decided to use the Forest
Service and Sheriff's Office helicop-
ter managers. exclusively. since they
were trained at the same helicopter
management training session con-
ducted by the Forest Service. This
would insure standard operating pro-
cedures. Military and private com-
panies respected this decision and
followed the air traffic controller's
and pad controllers’ directions with-
out question, Landings and take-offs
were controlled via radio and visual
contact with ground controllers.

Local firemen were given instrue-

tions in how to assist survivars off the
ships and quickly became adept ai
handling the flood victims., recogniz-
ing the need for any special treatment
required. They personally took the
individuals to the proper emergency
treatment facilities at the heliport.
Additional qualified heliport manag-
ers were brought in from other Na-
tional Forests and Forest Service Re-
gions as the rescue operations
stretched into several days,

Three major heliports were estal-
lished: the operativns heliport for
small and medium-sized ships with
emergency medical facilities, a larger
heliport for the Army Chinooks, and
the third for a body collection point.

The communications officer re-
quested FAA to assign an emergency
VHF channel, so all rescue ships
could communicate with each other.
VHF ground units from the Boise



Tnterageney Fire Center provided the
air traflic controller with ground-to-
air communications, Ships flew pre-
planned trips up and down canvon to
prevent aie collisions, The most ex-
pericneed helicapter managers, both
Forest Service and Sherifts officers.
were moved into the canvon to help
survivors gel to preselected pickap
points and onto the aireraft. Aceord-
ing to predetermined plans. small-
and medinm-sized helicopters were
used to move isolated groups of
people to pickup peints where the
large Army Chinooks conld land.
The pilnts themselves zelected the
helispots and provided the best pos-
sible inteltigence concerning actual
conditions and needs within the
atvickened area, An intelligence co-
ardinator gathered mformation from the
pilots as they arrived ar the base
heliport, This intelligence was
cleared directly with the Sherilfs Of-
five and provided the basis for
sclieduling mission=. The first prior-
ilv, of course. was evacualing sur-
vivors., Then came the task of remov-
ing bodies and getting disaster teams
inte the canvon lo protect property.
anel of restoring utilities. commenc-

ing cleannp. and constructing an
emergeney raoad.

During the varly stages of the op-
eration, there were many violations of
the restricted airspace and several
near misses. An FAA inspector was
assigned to the air command to ob-
serve aml take depositions from heli-
copler piluts and other eyvewitnesses
to obvions vielations. The presence of
the FAA inspector helped deter fur-
ther vielations.

Recognizing the importance and
necd o keep the public informed.
twa press ights” were seheduled
cach dav after all sarvivors bad been
evacoated, The press was notified
when these flights would beo and the
flights were made on schedule. The
metnbers of the press appreciated
and respected this schedule,

A pilot and heliport personnel de-
briefing was held cach evening. and
a brieling of the dav’z planned ac-
tivities was hold in the morning. with
all helicopter units paraticipating.
Thiz pravided an oppertunity to dis-
cuss problems and zafety and 1o as-
certain that all persannel nnderstond
procedures,

One of the problems that arose was

that the completion of missions was
not being logged in writing, The
Sheriff™s Office determined mission
priority, and the aszignment was
made in writing and hand-carried to
the pilat upon his return 1o the
heliport. However. no accomplish-
ment record was being kept. This re-
sulted in 2everal duplicate missions,
bevause 1t was not knewn whether an
assignment had been completed or
not. - The probleny was corvected by
having the piluts return their mission

sheet and then get a new
sheel, The completed assignment was
kepl on {ile in the air command
cender,

The Air National Guard and Civil
Air Patrol provided personnel famil-
iar with air operations to assist in
enumerable wavs. Local fire depart-
ments provided engine companies for
pussible heliport emergencies.

This sale and successiul rescue
operation can be attributed to five
major points:

® Aircrafl control

® (ualified personnel

& Well-defined organization

® Uniforin procedures

& Mission control,

A flood victim being loaded anto helicopter for transportation to the body collection point. (Photo by Fort Collins Colora-

doan)
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| Reporting Near Fire Starts

- Lloyd Anderson

With the arrival of the 1977 fire
season many fire managers begin
thinking about tmplementing some
form of a preventjon program. Many
are returning from a multitude of
meetings, conferences. and work-
shops. all of which have svstematic-
ally taught them how 1y prevent
fires. The first task, that of defining
the problems, seems casily accom-
plished. One can choose from a vast
array of fire causes ranging from
A8rson to escaped warming fires. Cer-
tainly, statistics have repeatedly
pointed 1o these “classical™ problem
areas as being most worthy of the
prevention dollar, and perhaps this is
justifiably sg. Unfortunately, in order
to become a statistic, and thereby
qualify for attention, a fire has to be
the consumating factor. There is little
doubt. at least in my own mind, that
Ve are experiencing many more fires
than those actually being reported.

Sometimes, for example, certain
maodels of chain saws can start a fire,
These fires are usually detected and
easily extinguished. They are seldom
feported, however, since no one
wants to admit having started a fire.
Consequently. these fires never be-
come statistics. Each one of these
“near fire starts™ could have resulted
in a holocaust had the conditions
been right.

If a conflagration had occurred,
would our 1977 prevention programs
be: addressing the root cause in an at.
templ to prevent a recurrence? Prob-
ably so. However, when trying to de-
sign a total fire protection regime for

Mr. Anderson is q protection forester
with the Weyerhaeuser Company in

Longview, Wash.
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Weyerhaeuser Company

PO.Box 1858

Longview, Washington 98832

ATTN.: Lloyd Anderson

NEAR FIRE START REPORT

Many technolegical advances that have resulted in safer equipment fe.q0., spark arresters) have

come fram Jnput by cutters, yarder engineers, ete,
khow of potentially hazardoys practices,

If you have experienced a near fire sart or
please fill out this card and send it 10 the Longview

office. You will be assured of anonymity and prampt follew-up,

* A fire (any size) was caused by

» | believe

hazardous and has the potential for causing a fire,

= Comments, suggestions or ideas

Ll L LRy 1Y

Front and back of Weyerhaeuser’s “Near Fire Start Report.” These reports permit

employees to help with the fire
they wish.

Prevention job, and yet remain anonymous if



With distribution accomplished,
we must then decide what to do with
the incoming cards. No doubt there
will' be some derogatury replies, b
for the most parl we expect sincere.
constructive comments. Therefore, if
we expect to keep this a viable means
of communications, we must be pre-
pared to follow-up promptly on each
and every suggestion that comes in.
If an employee feels that something is
important 2nough to sit down and
také the time to fill out one of these
cards, we certainly owe him a re-
spunse. One way of doing this is to
print the results of follow-up investi-
gattons in a monthly newsletter or in
the minutes of monthly safety com-
mittee meetings.

We are looking forward to favora-
- ble response 1o this wrial project. Cer-
tainly. if it is well received we will be
one step farther down the road to
preventing wildfires.

an industrial logging operation, “af-
ter the fact™ fire prevention programs
can be expensive. Certainly it would
be more realistic to address a prob-
lem area before it becomes a statis-
tic. Aside from the classical problem
areas, we are somelimes ail a loss as
to how to go about figuring out what
some of these potential problem areas
are. We could devise some method
whereby the actual man on the
ground—the forester, the logging fore-
man. or the woodsworker—could
anonymously, and without fear of
criticismn or of losing his job, convey
his first hand experiences with fire
starts that never really materialized
into anything larger than a spot. Then
we would have a better idea of where
we should spend our prevention
dollar.

One possible method for obtaining
this input is to use business reply
cards that would be made available to

everyone who works in the wouds.
During the 1977 fire season.
Weyerhaeuser Company’s Southwest
Washington Region will test this con-
cept by making such cards available
to all woods personnel.

The card will contain a line for re-
porting fire starts of any size, a line
for reporting polentially hazardous
situations, and room for comments,
ideas, or suggestions.

The blank cards will be located in
crew buses and in the various camp
offices. They can either be filled out
and left at camp or be taken home
and returned via Postal Service mail
with no postage necessary. To get

these cards into the hands of the per-,

son who doesn’t want to be seen
picking one up. thev may also be
placed in the emplovees’ paycheck

envelopes.
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DIGITAL ELECTRONIC
WIND SPEED INDICATOR

From page 13

count, the power and the self-1es
switch must be turned on before the
startfreset switch is pressed.

When the power is turned on,
start/reset button must
momentarily o reset |he displays 1o
read “zero.” Then a new 10-minute
time period starls, and the
begins the counting and display of
pulses from the anemometer.

At the end of the 10
period. the count indica
the hold indicator comes on, and the
tolal wind speed count is held on the
displays as long as the power is on or
until the start/reset switch s pressed
to begin a new 10-minute period.

Although the Protolype involved
use of a predrilled universal type cir-
cuit board. bultk duantities of the
final unit should have custoin type
fahricated by qualified com-
punies for speed of g5
UCUH(”H.\".

the
be pressed

counter

-minute
tur goes off,

boards

sembly and

The indicaror uses l4
circuils of the 7400 ser

They are inexpensive, giy

integrated
s of TTL.

e adequate

e

performance,

and are readily avail-

able from electronic supply houses or
electronic hobby stores.
display readouts are of the Mansanty
MAN-1 type. This type was chosen
for its high brilliance and readability
under brighi daviight conditions.

The Profotype was field tested at
several Department of Nupural Re-
sources stations under variable wind
speed conditions with o vperational
problems encountered,
Readers interested in
additional information,
schemalic diagrams
printed circuits, should write lo:
Forest Fire Division, Michigan De-
partinent of Natural Resources, P.0.
Buex 190, Marquette, Mich, 49855,

%)

The 1hree-

obtaining
including
Or soirrees of

Front and rear views of the indicatar,
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ONTARIQ RESEARCH

from page 11
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REMOTE-SITE
COMMUNICATIONS

from page 4

communications were established
from the remote, transportable station
via the CTS 1o the Comsat earth sta-
tien in Clarksburg, Md. and thence
into the commercial telephone sys-
tem. Thus, communications were
achieved {rom the remote site in the
George Washington National Forest
to any place in the country having
commercial telephone service. There
were no physical connections at the
remole site to telephone or power-
lines. The terminal is completely in-
dependent and self-contained.

Demonstration

The site selected was representa-
tive of a fire camp or command post
site. It was a clear. flat area off the
main road and near forested wild-
lands. The Comsat earth terminal
equipment had not been tried in this
locativn or any place near it pre-
viously, so the situation was a realis-
tic field demonstration and not a lab-
cratory experiment,

The equipment was set up in less
than an hour. The satellite was then
lnr:alc(l. a lock on the main antenna
beam was achieved, the link to
Clarksburg was established. and the
telephone patch was completed. In
less than 2 hours from the time the

van rolled into the site, the complele
setup and checkout were accom-
plished, and the telephone calls were
being made.

Calls were placed simply by dial-
ing the area code and number
(operator intervept was only for long
distance charges). Calls were placed
to the FIRESCOPE Operations Coor-
dination Center (OCC) in Riverside,
Calif.. the Boise Interagency Fire
Center, and other locations from the
east coast to the west coast. The line
was quite clear at all times (better
than some office-to-office calls).
Those who were not aware of the
demonstration were surprised when
told of the routing of the call.

Copies of a map and a situation re-
port were telecopied from the remote
site to the FIRESCOPE OCC. The
adequacy of the link for sending such
information via telecopies was clearly
shown. Teletype and other terminals
compatible with the telephone system
may also be used. Figure 2 shows a
terminal and telephone adjacent to
the van with the antenna in the back-
ground.

Fitting Accomplishment

According to Bill Mortun, Leader
of the Furest Service Washington Of-

fice Communications and Electronics
Group, last year marked the 60th an-
niversary of Forest Service field
communications. It is fitting that this
first direct use of a satellite for field
communications by the Forest Serv-
ice was accomplished in 1976.

Summary

The technical and operational
feasibility of using a transportable
earth station for reliable communica-
tions from a remote site in'Forest
Service applications has been
adequately demonstrated. The remote
terminal can be packaged in a land
vehicle, or it can be airlifted.

There is siill considerable effort
required in determining operational
satellite availability, channel avail-
ability, frequency allocations, licens-
ing, regulations, and completing
necessary agreements before the sys-
tem can be made available for routine
or emergency operations. Develop-
mental work is underway in research,
working in conjunclion with the
Forest Service’s Washington Office
Communications and Electronics
Group on the allocations and regula-
tions, to provide such a system. A
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