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Behavior of dust clouds from Australian dust storms in
1982-83 as observed by the GMS
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Abstract
Dust clouds observed by the GMS as a bright area between New Guinea and the north

Australia (hereafter NG dust clouds) in the spring (in the southern hemisphere) of 1982 were

examined in relation to the great drough of Australian continent. The time serial GMS visible

imageries were surveyed for the period of June 1982 to February 1983 to find out the dust storms

and the dust clouds distant from its source area and their connection. It was ascertained that

NG dust clouds were transported mainly along with the southeasterly trades and partially from

the north Australia and then stayed there in relation with convergent wind and/or calm

condition forming eddy-like and/or wave pattern. Eddy and waves can help vertical thickening

of dust clouds. Westward movements of the wavy dust clouds are in about 20km/h. Then the

dust clouds extended to the west over Indonesia. A part of the dust cloud was transported to

20°N across the equator accompanying by a movement of the typhoon and also 20°S along with

an incidental northeasterly wind.
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Fig.1la) Examples of GMS visible imageries (Nov10 and 20: 00UT) show-
ing the oval-shaped bright area between New Guinea and the north
Australia. This was first suspected to the dust clouds caused by the
Australian drought in 1982.
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Fig. 1b) Streamline chart of surface (A) and 700mb (B) on November
19, 1982: 00 UT prepared by the Darwin Meteorological Office, Aus-
tralian Bureau of Meteorology. This is only an available meteorological
data and leads to a thought that the dust cloud relates with a large eddy
persistent. Area of the charts is the same as in Fig 1 (a). (courtesy of
Bureau of Meteorology and Dr. G.W. Paltridge, CSIRO) .
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Rainfall Deficiencies based on a Selscted Natwark of
Telegraphic Report Stations
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Fig. 2 Rainfall deficiency in 1982-82 in Australia
(from A Drought Watch System by W.J.Gibbs,
WCP-134)
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Fig. 3 850mb wind analysis superposed by the dust clouds on Oct 23 (lower
right ) and on Oct 15(A),on Oct 25 (B) ,and on Nov 10,’82(C) .On Oct23
the dust clouds elongated from the ocean east of Australia to New Guinea
and further to NW by southeasterly trades. In (A), (B) and (C), the
dust clouds between showed eddy pattern associated with convergence of
the air flow surrounded.
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Topography of New Guinea by 1000m and 2000m
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Fig. 4 Topography of New Guinea Island. Mountain range is shown by
shaded area with contours of 1000 m and 2000 m and more in altitude.
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Fig. 5 Outbreak of the dust plumes originated from the dust storms in the
east Australia as observed by GMS/VIS for September 1982 to February
1983. The dusts flew from mostly the east coast to the southern Pacific
ocean. The case of February 9-14, ’83 in (J) was associated with the dust
storm wall passed Merbourne city in February 8, 1983.

A) Sep 25, 82, B) Sep26.C) Sep 29, D) Sep 30, E) Oct 1-2, F) Oct 19,
G) Oct 20, H) Dec 6, I) Dec 7, J) Feb 9-14, '83
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Fig. 6 Behavior of the dust clouds between New Guinea and the north
Australia for October and November, 1982 (in the spring of the southern
hemisphere). The dust clouds existed from the early August to the end
of December but at the most significant pattern in the spring.

A) on Oct 1-9, the dust clouds extended to Insonesia and further extended
to about 20°N associated with the northward movement of typhoon
(T8221 Mac) .

B) on Oct 11-13, and C) on Oct 14-16 there shown an oval-shaped pattern
between New Guinea and the north Australia.

D) on Oct 17-21, the similar situation as in A), the northward movement
of the dust cloud from New Guinea--Indonesia to the 20°N associated
with typhoon (T8223 Owen) .

E) on Oct 22-23, the dust clouds over the ocean of Australia extended
toward WNW to New Guinea by the southeasterly trades.

F) on Oct 25-27 and G) on Oct 28-30, the dust clouds between New
Guinea and the north Australia showed eddy-like and wave-like pattern
in their southern edge.

H) on Nov 1-3, I) Nov 4-7, J) Nov 8-9, the dust clouds stationed
between and then moves to west with wave-like pattern of their south
edge.

K) on Nov 10-12 and L) on Nov 13-16, the same as in H), I), and J)
except southwestward movement to the east Indian ocean on Nov 15.
M) on Nov 17-19 and N) on Nov 20-22, the dust clouds was thickened,
those of Nov 17 showed a closed eddy with thin cloud centered and that
of Nov 20 streaky pattern, and all those showed wave-like pattern of
their south edge.

0) on Nov 23-26 and P) on Nov 28-30, the dust clouds with wavy pattern
in their south edge flew westward into their dust clouds.
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Fig. 7 Daily variation of the south edge of the clouds during November 5-9
.(A) and November 19-30 (B) suggested that the dust clouds were trapped
in by the waves. Westward movements of the wavy pattern were at

nearly 13~25km/h.
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Fig. 8 Schematic presentation on the transport routes of the dust clouds
originated from the eastern Australia (the area subject to drought in
1982-83 is hatched) . The large amount of the dusts outbroken toward the
east ocean from the Australian continent is turned to northwest by
southeasterly trades. and then, as if the sources exist between New
Guinea and the north Australia, the dust clouds moved westward and
intermittently moved across the equator to the northern hemisphere
associated with the typhoons and also moved toward the east part of
Indian ocean with incidental northeasterly wind.
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