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I. INTRODUCTION

The problem of the volcanic surveillance and control has
been carcfuvlly considered over the last five years.

Particular effort has teen made in the development of Re-
mote Sensing Techniques due to the greater possibility they of-

Ter in the observing and cuantifying of a large area in a short
://

tine. {
Under this system vie have two possibilities of cafrying
out our.analysis; firstiy we vwill consider the multispectral
methods in which reflectivity characteristics of bodies are
stucied; secondly the thermal I.R. scanning riethof¢ by which
tnhe distribution of surface temperature is analysed.
while with the multispeciral method we are able to vse the
vegetation canony as an indicator, with the thermal I.R. scan-
ring system we znalyse directly the energy radiated from the
surface which is produced by internal volcanic activity.

There is a fundamental distinction +to0 be made betvreen the
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two methods. +Vhile with the I..S, a short delay~*ime can be observed

between magma movernent and reflectivity seepage at the vege-
tation canopy, with the I.R. method the delay between the cau-
se and the thermal effect is considerably longer.

Another factor to be noted is that the [.R. method is ap-
plicable only in cases of secondary volcanic activity ( fume-
roles, gzs vents a.s.o. ) and not in the case of open chimney

volcanoes.
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2. ROLES OF NULTISPZCTRAL AND THERIAL I.R.
SYSTELS FOR THL VOLCANIC COITROL AND
SURVEILLAICE

The last lateral eruption of lount Etna ( February '74 )
offered us a new criteria for the forec2sting and monitoring
of these natural phenomena.

The hypothesis to be pronosed consists in considering
vegetation as an integrator, tnat is, the transier fugption
between the chemistry of the soil and the reflectivitj of the
leaves ( Fig.1 ). 1In fact smell but continuous amounts of neg—-
matic gases filtering through the soil, couvld influence with
a Gelay thzt has yet'to be ascertained, the spectral btehaviour
of the vegetative canopy; this effect would be particularly
strong in the near I.R. region.

In ¢ome cases the cdecrease of the reflectivity in the near
I.R. region can be accompanied by a simultoneous increase of
thermal I.R. radiance (Fig.2).

The data collected by the Skylab manned station during
the SL3 mission about five months before the paroxismel event,
wzs accurately analyzed.

The frames corresponding to the near I.R. band were par-
ticwlarly usefvl.

Some very interesting observations were g2lso obtained by
the analysis of the false colour image: linecaments crossing
and intersecting over the erea of the future eruption were discer-—
nable as well as some small circuler arezs where the vegetation
canopy showed a reduced reflectivity. A false color composite v-—
sing bands 31,32,35 was also used for the same purro-:z (Fig.3): a
clear anomzly can be observed utilizing a strong enlargeuent.

",

These two observations are at prezent under investigation
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ty specialists; geologists, biologists, phitopathologists
end, last but not least, the Remote Sensing technicians.

The multispectral analysis was followed by ground ob-
servations and by a special aerial survey. The ground-truth
collection consisted primarily in observing the local geo-
morphology, geolozy and characteristics of the evergreen
belt surrounding the sloves of Etna. //"

In July '74, four months after the eruption, an aerial
survey was carried out using both 9—11/0 and 1,5-%/4channels
(Fig.4). Airborne false colour photography vwas also emrloyed
for the szme purpose of éiscovering the phyto-anomalies.

The path followed was that of the shape of the evergreen belt
used as a geo-volconic indicator.

It is to be noted that the evergreen belt which is for-
meé by a fairly constant phytoassociation surrounds the slo-
pes just et the altitude where civil disaster due to a pos—~
sikle eruntion is impending, and the cdanger of lava outflows
is a rezlity.

Turing the play-back phase and c¢ata processing we intro-
duced a special kind of treatment, that of considering the
ratio tetween the near I.R. reflected energy and the emitted
one.

In fact we ascumed that in an anomalous area like that
of a soil affected Yy gas vents and covered by vegetation,
the reflectivity in the near I.R. drops while the corrispon—h
ding ewmitted radiance increases. The ratio enphasizes these
sr1all relative fluctuation occurring between the information
consicered above.

Sore months before, during the eruvption of iL..Etna of Fe-
cruary '74 enothner aerial svrvey vas carried out using a ther-

covision scanner nmounted on board en Italian Novy helicopier.
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e princiﬁal task of these flights ( 7 flights wers perfor-
med, with different light concitions ) was the ronitoring of
possible new cleft apertures in {he surrcundings of the eruy-
tion. The thermal anoﬁaly close to the lava flow outlined
the reduced possibility of the forzcasting ol volcanic erup-

tion using only the thermal I.R. band over an =zctive arez,
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such as Ztna. In foci heat osraasier in the voleznic noteriegd
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seens to be very small. The surface hect
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strongly related to the thernmal conductivit
beneath the surface znd to the velocity of mesrz movements
inside the volcanic 5tructure.

Thérmel I.R. remote sensing technigues czn Te consi

for other types of volcanoes a new tcol for maprning, cescri-

@

bing and znalyzing thermal zress, and in reriicular for vol-
canic surveillance in case of seconcdary volcanic activity.
{ See: " flemote sensing techiniques aprlied to the study of
Italian volcanic areas: the results of the repetiticn of tic

airborne I.R. survey compared to the previous data "

Cassinis R, Marino C.., Tonelli A.l.

Proceedings of : Ninth International Symposium on Remote Sen-

sing of Environment — Ann Arbor, liichigen - Aopril 1S74 ).

J

Professor Roterto Cassinis

TPTRIANR 25, 1074
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Thermorrens of Etna velceno, in the zone of the eruption cf
February '74. A - near I.R. reflection ( bdbancd 1,5-24);
B ~ thermal emission ( tand €-11 #),
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