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~ FIRE DETECTION USING AIRCRAFT
A Note on a Trial at Pemberton,During the 1973/74 Season.
R.J. UNDERWOOD

Fire detection in W.A. State Forests has traditionally
been built around the use of Lookout Towers and over the
years a comprehensive system of towers has been installed
and manned. Most of us have "grown up" with the tower
lookout system and have learnt to work w1th its 1nherent
weaknesses, some of which are:

(i)  Relatively high cost of installation and
maintenance  of the +towers themselves and
their communlcatlon systems;

: (ii) high cost of mannlng towers, especially
: with the overhead component allowed for;:

(iii) 1nflex1b111ty in hours of manning related
to fire danger index, due to isolation of
most towers and the method of payment of
towermen by +the half-day,

(iv) the 1nd1rect view, which, even the most
perfectly sited towers have over large
areas of forest; and

(v)‘ the ba31c inaccuracies in the "trlangulatlon"
: method of plottlnD smokes, particularly as the
angles from towers to smoke approach recip-
rocal bearings. )

DeSplte these dlfflcultles, the tower detectlon system has
always seemed to work quite well and all of us are familiar
with examples of brilliant detection work by certain tower-
men. For these reasons there is a degree of resistance
t0 any change in the system and a conservatism of outlook
has developed which is inimical +to prooress and development
-in the fire control scene.

_ Recent trials of aircraft detectlon at Pemberton, however,
may lead to a revolutlon in tnls field,
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| THE PEMBERTON EXERCISE

A decision to conduct a full-scale aircraft detection trial -
'at Pemberton in the 1973/74 fire season was undertaken

following a brief exercise at Nannup in the previous summer.
The Nannup exercise, lasting only a few days, indicated the
potentlal of the technique and provision was therefore made
in the 1973/74 estimates for a full summer's trial in ‘the

~ Pemberton Division. After a number of preliminary dis~

cussions, tenders were called and a contract let; a Cessna
150 aircraft being selected by the successful tenderer.
The price was $18.00. per hour.

Preliminary work then commenced.  This inoluded:

1e Compllatlon of special plans, mounted in sectlons on
-plywood, and showing clearly those ground features
readily seen from the air and not usually marked on
"F.D. 80 maps - e.g. private ‘property areas cleared or
‘uncleared, plots, karri regeneration areas and areas
cut to seed trees, repurchased farmlands etc.

2 Training of aircrew in navigation, plotting, smoke

descriptions, general features of the area, basic
fire control and communications. ~

3e.. Calculation of fllght patterno and fllght tlmes 1n
R relatlon to FoD.Is

"The flights proper commenced on 26th November, 1973 when all

the Pemberton Towers were also manned. Towers were manned
continuously until mid-January so that a detailed comparison
with the detection work of the "spotter" aircraft could be

made. . : _ '

FLYING SCHﬁDULLS AND PADT&RNS

A flying schedule based on daily forecasts was developed.

‘This is discussed with the pilot at. 0800 hours ~each mornlng
~and is bas1ca11y as follows: _

| F.D.I. -
(5 year old karrl) ~ Schiedule -

~ White One circuit at DFO discretion
Purple-Green - Two circuits (a.m.) from 0900

Two circuits  (p.m.). from 1300 or 1400
Blue-~Brown " Three circuits (a.mo; from 0900
. . o Three circuits (p.m.) from 1300
~ Yellow plus ' 'Contlnuous operation 0900-1700 with -

hour refueInnm stop at mldday.
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The daily schedules are upgraded or down-graded when changes. =~
in condition warrant, by DFO or Duty Officer. S

" The "circuits" referred to involve a pre-determined flight
pattern covering the Division and can be "broad" (1 hour ,
turn-around) or "narrow" (30 minute turn-around) as required.

RESULTS

For the trial period December-Jdanuary when both tower and
-spotter systems operated simultaneously, an analysis has
been made of smoke reports on a number of selected days
(wet days were excluded)., - - '

During this period, the aircraft reported 379 smokes and of
these the towers reported only 181. Only 22 smokes were
reported by towers which were not seen by the aircraft. Of
_these 22, 20 occurred when the spotter was grounded with
- communications problems which initially bugged the system ,
- (a new multi-channel aircraft VHF set was installed just .
‘after New Year and since then no communication problems
have occurred). ' | | :

All aircraft plots were very accurate six-figure references
accompanied by a description of the origin of the smoke -
(e.ge, "log smouldering in old C/B", or "running fire in
grass paddock 50 metres from State Forest, no-one in. '

_ attendance!") and any other relevant information. A large
. number of the tower plots were one-tower efforts when cross-—

~ bearings from other towers could not be obtained.

In addition, the aircraft was responsible for a number of
significant "saves," including the early detection of a -
private property fire only 50 metres from a pine vlantation,
the location of a spot fire 800 metres outside the edge of a

- previous days aerial burn and the "catching" of an incendia-

- rist setting fire to State Forest. In the latter instance,
the fire had only burnt a few square metres before a nearby
officer arrived on the scene, directed from the air, and the
culprit was caught at the scene. = None of these fires was
picked up at all by the lookout towers. . ' '

PROBLEMS

_Certain problems have emerged and these are:
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In nearly every case where the towers and the spotter
~report the same smoke, the towers ‘make the sighting
firste. In some instances a time interval of 2 hours
. occurred between a tower and aircraft siting of a

particular smoke. The reasons for this are:

(1) With a circuit turn-around time of about 1 hour,

the pilot only has a certain area of the division =

in view at any given moment. The tower system,
of course, was deliberately d681gned to provide

continuous- survelllance over the entire area all
.the time. :

(11) On days of white to grealflre danger the aircraft
is not oontlnuously in the air. The towermen '
~were not "stood-down" while the aircraft was down
for obvious- admlnlstratlve, and, in the case of"
towers 70 metres or so in’ helpht, ‘sheer phy81cal
reasons. \ /

It must be noted however, that tlme intervals
~decreased with-increasing fire danger and with
time of the year - at. the end of the Restrlcted
Burning period, -they became 1ns1gn1f10ant.
Balanced against the time interval is the fact -
that the aircraft is not only the detector of a
smoke, he is also the first investigator. A
smoke from a tower which takes an hour to plot,
gseek cross-bearings for, find on the ground and
. appreciatée by an officer or overseer on foot, is

-quickly covered by the same smoke plotted accurate-

ly from the air and described in detail at the
same time, even if the plane saw it an hour after
the tower. v

On very bad days in Sprlng and early summer (and

probably autumn, too) when there are large numbers of
smokes to investigate and vlot, circuit turn-around
time can extend up to  two hours. On such days the

~dual use of the alrcrait and the towers is-essential.'

The alrcraft cannot accurately measure wind speed and

direction. When this information is requnred for
example during aircraft burns or Wleflres, towers
must be manned to provide it.
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4 Pilot boredom is a problem when, as often happens,

: .day after day goes by with nothlng to report. This
is the well-known "towerman's syndrome" and can only -
‘be overcome by crew changes, by lighting a few fires
or by spending a bit of time with the pilot or towerman
to bolster his morale and listen sympathetically to his
personal troubles.,

CONCLUSIONS‘

There is no doubt in the minds of those officers at Pember-

ton who havé worked with the spotter this summer that the

. system is a "goer" for southern hardwood foreot fire - =
detection. : ,

V_Speaklng generally it is llkely that the use of towers will .
decrease. and the use of aircraft will increase. - However

the degree of reliance on one or other technique will depend
~ on many factors such as location of. towers, detection require-
- ments, forest types and. relatlve costs in each locallty. '




