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Hemispherical transport of volcanic dust inferred from
diffuse radiation measurements

P . S. HARIHARA AYYAR

.1fc1f.Qrolngietll Qlficc, l'OO/IU

(RcceivClI 11i April 191J6)

AB.'iTfi .\ CT. VoIOl\n'e dust has been osed in the pest as q, tracer 01 Atmospheric moti ons. The volcanic duse
n Bult ins from the eruptio n orMt . Agung , BuH (8° S. 115°E) W March 196.1 produced some J; pcctacu)ar effects in the
southorn hemisphere as seen from the radiation observetione made at AFlpendalo (380 S. 14oGE). The di ffuse radiation
meneuremente made at Poena , however. do not Elbow eucb effects to any appreciable extent. It is. therefore.
concluded that the t eenepoet from the aouthern to the northern bemlapbere of etratospbcrlc duet Ie of 8 much smaller
magnitude than the trar.sport within the eoutbern hemi sphere it self. .

"

After thc eruption ofllIt . Agung, Bali (80S, 1I6°E)
on 17 Mnrch 1963. observations of effects of the
result ing volcanic dust have been report ed from a
number of places in t he southern hemisphere.
Among these arc some very striking effect s observed
by Dyer nnd Hicks wit h t he radiation datil of
Aspcndale (38°S, 145°E). They found that in
July-August 1963, the diffuse radiation values at
Aspendale were nearly t wice the normal values
for t he$etwo months and that. t he diffuse rad iation
cont inued to be markedly above normal ill 1964
and, to " lesser extent , even in 1965. The appearance
of vivid sunsets over southern Aust ralia during the
winters of 1963 and 1964 ana their re-IIppe.arance,
although with reduced intensity during the 1965
winter have also been observed. These and similar
other observations have a hearing on th e problem
of atmospheric transport on a global scale. It has
been esti mated t hat in the lowcr stratosphere, th e
volcanic dust moved towards the South Pole at
such a rate that t he effects were detected afte r
about six weeks in the middle lat itudes and that it
took four to six months for the maximum concent ra
t ion t o appear. Such observat ions show that vol
canic dust can be used as a tracer of at mospheric
motions.

It was, therefore, th ought wort hwhile to investi 
gate whether the d iffuse radiation data of Poena
(I St ON, N °E) fnr th e same period give any evi
dence of the spread of volcanic dust from t he
sout hern hemisphere across th e equator.

The dat a used were those collecled with 11(0)]
Gorczynski solnrimeters, one exposed to global
radiation and the other with a shading ring which,
by cutting off direct rad iatio n enables the diffuse
radi at ion component to be measured separa tely.
Days on which the sky was clear of clouds between
11 A.M . and 1 P.M. were selected and the maximum
diffuse radiation was t hus noted, I t is

evident that on such days, the diffuse rad iation
recorded is due to factors ot her t han clouds.
Diffuse radiat ion data are avui lable for Poonn
on a systemat ic basis from 1959. During the mon
soon months, June to September, there were no
days without c1OlH!' wit hin one hour of noon.
The data for t he yeals 1959 to 1962 were used to
co mpute the 'normal,' of diffuse rad iat ion for
purposes of comparison with the later data . The
normals of diffuse radi ntion t hus computed and th e
nctuals for Aspendal e and Poonu expressed as
percentages of the normal during the years 1963,
1964 lind 1965 (lIS far as ava ilable) are given in
Tables 1 and 2 for comparison. For POOM, the
monthly values have been given whereas for As
pendale bi -monthlv values, which WOre read ilv
available, have been given. The data are a ls~
shown diagrammatically in F ig. 1. T1,e ahscissa
gives t he months and years and th e ordinate DID,
where jj is the normal diffuse radiation. The
curve pert aining to Aspendale has been ta ken from
the paper of Dyer and Hicks, to he published.

The very remarka ble increase in diffuse radin
t ion at Aspendale from lIIay 1963to t he end of 1963,
with II value nearly twice the norma l in .Jllly- .
August 1963, and th e continuing high va lues in
1964 and to some extent in 1965 may be compared
with those at Poona. Poona show!'! an increase of
33 per eent in November 1963 and 26 per cent in
March 1964.The increase during tJIC period between
November 1963 and ~Iarch 1964 is, however, only
5- ·11 per cent . The maximum increase noti ced
after lIIarch 1964 is 21 per cent in November 1965.

It would appear from these data that while th e
effect of the volcanic dust has been very spectacular
at Aspendsl e, in the southern hemisphere, it is less
specta cular at Poon a in the northern hemisphere,
It would thus seem that the t ransport from th e








