
Satellite images of volcanic ash clouds 
Erupt ions last year o f M t 
G a l u n g g u n g in western Java 
c h o k e d the eng ines o f t w o 
jet aircraft f lying overhead, 
and passengers o n board 
k n e w they had escaped 
catastrophe o n l y w h e n , at 
l o w e r altitude, they 
heard the w e l c o m e s o u n d o f 
the eng ines restarting. 

Ai r l ines operat ing in the 
r eg ion n o w alter the 
cou r se o f their flights to skirt 
the danger area. H o w e v e r , 
the inc idents p rompted the 
Depar tmen t o f Avia t ion 
to ask D r Frank H o n e y , a 
remote-sens ing specialist in 
the CSIRO D i v i s i o n o f 
G r o u n d w a t e r Resea rch , and 
D r Bi l l Garrol l o f the S c h o o l 
o f Elec t r ica l and E lec t ron ic 
E n g i n e e r i n g at the 
Wes te rn Austral ian Institute 
o f T e c h n o l o g y if they c o u l d 
detect the ash c l o u d s o n 
satellite images . 

Wi th in 48 hours they had 
d e v e l o p e d a t e chn ique for 
d o i n g s o , a l l o w i n g early 
warn ing o f an ash c l o u d ' s 
pos i t ion to be g iven , even at 
night . M o r e recently, D r 
H o n e y has d o n e further w o r k 
o n the dust-detect ion 
p r o b l e m , and he has 
deve loped an aircraft-
m o u n t e d unit that indicates 
if an ash c l o u d is ahead. 

A s h c l o u d s are, in general , 
not easy to detect. F o r the 
first f ew hours after last 
year's e rupt ions , the c l o u d s 
appeared clearly o n 
images recorded by the 
G M S - 1 geostationary 
satellite, but later, as the 
c l o u d s m o v e d and dispersed, 
it was easy to mistake t h e m 
for normal water-droplet 
c l o u d s . T h e y b e c a m e 
c o m p l e t e l y invis ible as the 
larger part icles settled 
ou t and the finer o n e s , less 
than 5 micromet res 
across , remained at the 
altitudes traversed by jet 
airliners. 

H o w e v e r , the polar-
orbi t ing weather satellites 
N O A A - 6 and N O A A - 7 , 
w i th their m o r e sophist i
cated radiat ion-detect ion in
struments , shou ld provide 
e n o u g h informat ion to a l l ow 
the c l o u d s to be p icked out , 
r easoned D r H o n e y . 

A r ece iv ing station at the 
Western Austral ian Institute 
o f T e c h n o l o g y in Perth, 
operated by the Institute and 
CSIRO, can track the 
N O A A spacecraft and 
rece ive its h igh-resolu t ion 
pictures in five wavelength 
bands rang ing f rom the 
vis ible to the far infra-red. 

A l t h o u g h the ash c l o u d s 
can ' t be definitely distin
gu i shed f rom normal c l o u d 
by use o f the satellite's 
v is ible and reflected infra
red bands , the ash con ta ins 
s i l i con d i o x i d e , w h i c h has 
thermal properties that 
shou ld affect the relative 
amoun t s o f energy in t w o 
other far infra-red bands. 
N o r m a l c l o u d s don ' t 
i n f luence these bands in the 
same way . 

Based o n this reasoning, 
c o m p u t e r p roces s ing o f 
the satellite's s ignal by the 
CSIRO and W A I T team 
s h o w e d u p a difference be
tween the t w o bands that 
l o o k e d as t h o u g h it m i g h t 
have b e e n caused by the ash 
c l o u d . 

T o c o n f i r m that the 
feature identif ied was the 
ash c l o u d , D r H o n e y rang u p 
A n n a Pla ins Station, a 
pastoral property ly ing 
wi th in the boundar ies o f the 
patch. Y e s , the station 
manager r e m e m b e r e d see ing 
an unusua l haze in the sky 
o n that day, a day that 
was o therwise clear. 

Subsequen t ly , D r H o n e y 
and D r Carrol l have 
r ecorded a set o f three 
images (taken over a day, 
that n ight , and the next day) 

Two successive eruptions of M t Galunggung appear on 
this series of photographs — taken at 3 p.m. on July 29, 
1982, 12 hours later, and 24 hours later. The third shows 
that ash from the second eruption has been entrained in a 
jet stream. 

s h o w i n g ash c l o u d s f rom 
t w o success ive erupt ions. 
T h e y are r eproduced here, 
w i th ash c l o u d s as greenish , 
and no rma l c l o u d as 
dark b r o w n . T h e third p h o t o 
s h o w s ash smeared into a 
l o n g , nar row trail — it's 
caugh t u p in a jet stream. 

D r H o n e y has g o n e o n to 
d e v e l o p an infra-red scanner 
that l o o k s ou t ahead o f an 
aircraft and determines , by 
day or n ight , the range, 

bear ing, and e levat ion o f any 
dust c l o u d s . T h i s informa
t ion is d isplayed o n the 
plane 's weather-radar screen. 
H e h o p e s the system wi l l be 
manufac tured c o m m e r c i a l l y . 
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