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THE TIME of the initial work in
Australian meteorology by Russell in
the latter half of the nineteenth century, to the late 1930's, weather analysis in
Australia was based on the sea-level isobaric
chart, weather types being correlated with
specific isobaric patterns. However, as early
as 1923 Kidson had written a paper showing
the application of methods of frontal analysis to southern hemisphere conditions.
Some frontal analysis was done in the
central office of the Meteorological Branch
in Melbourne in the early 1930's and frontal
analysis was included in the syllabus of instructional course for weather officers in
1937, but systematic and continuous analysis
began with the establishment in Melbourne
of an air mass and frontal analysis section
in 1939, at which time a network of field
aviation stations provided pilot-balloon reports and three-hourly ground observations.
Although the tendency in the early days
of frontal analysis in Australia was to
ascribe most of the cloud and precipitation
to frontal activity it was found that many
of the high-latitude concepts required considerable modification when applied to local
conditions. Kidson believed that all fronts
encountered in our latitudes migrated from
polar regions and this view was supported
by many late workers. But it now appears
that fronts occurring in our region have
their origin:
ROM

F

(a) in the frontogenetic zones of the
coastline of the continent, or
(&) in the frontogenetic zones of the lines
of oceanic convergence to the south
of the continent (about latitude 40°
to 45°S).
The wind-field in our latitude appears to
be largely determined by atmospheric processes above 10,000 feet so that frontogenesis
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(dependent on the occurrence of a suitable
wind-field) is closely connected with the
situation aloft.
It is evident that Australia is predominantly a frontolytic region and this
makes frontal analysis rather difficult. The
persistence of fronts is a question about
which there is a considerable diversity of
opinion and in this regard Australian
meteorologists are vitally interested in the
critical density difference necessary for the
maintenance of a frontal surface.
Much of the effort of the R.A.A.F.
Meteorological Services was devoted to aviation forecasting over the northern coastline of the continent and adjacent islands
and although frontal analysis was attempted
in these regions it met with little success.
The generally accepted picture at present
is that, for the most part, the air below
10,000 feet over low-latitude regions is homogeneous and the zones of cloud and rain
observed in these regions are the result of
non-frontal horizontal convergence. This
statement should be qualified by pointing
out that the continent provides an airmass source, particularly in the summer, but
the coastal front which forms the boundary
of the continental air mass is not liable to
great translational movement.
It it is correct that non-frontal convergence zones are the main feature of lowlatitude weather it follows that the socalled ' ' Intertropic Front'' is not a front
at all, and most meteorologists with experience in equatorial latitudes regard it
as an impermanent convergence zone. To detect the position of convergence zones a
streamline analysis is necessary and New
Zealand meteorologists adopted the method
of plotting aircraft reports of wind vectors.
But as such reports are usually not sufficiently dense or comprehensive it is necessary to find some indirect method, and here
some work has been done on the relation
of streamlines to isobaric patterns and
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although much remains unsolved the method
shows promise as a means of low-latitude
analysis. While the position of convergence
zones may be determined from streamlines,
their movement is controlled by the isallobaric pattern, so that it appears that for an
accurate low-latitude weather analysis, accurate isobaric and isallobaric charts are
essential.
A feature of Australian weather is the
occurrence of the subsidence inversion, which
is nearly always present in the region at
considerable varying elevations, often with
a considerable density difference across it.
This was first noted in the 1920's when
R.A.A.F. aircraft made more or less regular ascents to determine upper-air temperature and humidity. The institution of a
radiosonde network during war years has
resulted in a considerable increase in the
knowledge of these phenomena.
In conclusion it may be said that although
frontal analysis is important and essential in
Australia, it does not exceed in importance
the analysis of streamline flow. A more
detailed picture of recent developments in
weather analysis in this country may be
gathered from the R.A.A.F.
Tropical
Weather Research Bulletins, and the
E.A.A.F. Weather Development and Research Bulletins.
The R.A.A.F. Meteorological Service effort, in its early days, was devoted to aviation forecasting covering periods up to 24
hours. However with weather personnel being attached to units of the Services, requests were received on numerous occasions

for weather conditions likely to prevail over
an operational area a week in advance.
Such requests became almost a daily duty of
the R.A.A.F. meteorological unit attached
to G.H.Q., S.W.P.A.
Detail was not required in this early planning of operations
from the point of view of weather—accuracy
and volume and variety of detail increasing
as the zero day drew near. New Guinea
and adjacent islands and seas were our
main target in these days with the result
that it was necessary to attack these requests in a manner not previously considered in the history of the Australian
service.
In late July, 1943, for example, the
meteorological unit of G . H . Q . was asked
to give some idea of the possible weather
conditions likely to be encountered during
the first week of September when it was
planned to re-occupy the Lae-Markham Valley
area—an operation involving all sections of
the Services—and to that date the greatest of
the S.W.P.A. campaigns. Although it was
pointed out that an accurate forecast a
month ahead was impossible an opinion was
still requested.
The method set out below is not written
with the object of demonstrating a technique, but rather because it may interest
forecasters placed in a similar position.
Average rainfalls for Rabaul, Madang,
Wewak, Baiune, Lae, Satelberg and Edie
Creek were examined for the months of
August and September, some of these being
shown in the table below:

R A I N F A L L IN INCHES

August
Mean

Rabaul (1912-37)
Satelberg (1924-37)
Madang (1916-37)
Lae (1925-30; 1937)
Baiune Bulowat
(1934-37)
Wewak (1923-37)

September
Mean

Extremes

Extremes

4.72
29.29
4.75
17.91
5.16

12.45
48.78
15.05
28.95
8.72

1.03
17.54
0.03
11.92
1.26

3.53
28.04
5.26
24.59
5.41

7.15
42.47
12.57
36.30
8.06

0.32
10.54
0.06
15.08
4.59

6.34

14.15

2.72

11.49

12.99

4.98
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FIG. 1.

Rainfall amounts (vertical bars) and 10,000-foot wind-frequencies
at Port Moresby, New Guinea.

It will be seen that stations exposed to
the southeast (Lae and Satelberg) have
much higher and more reliable rainfalls
than those inland or sheltered to the southeast. This being due to the fact that the
former receive their rainfall from orographic uplift and " f r o n t s " during these
months, whilst convective cloud is the main
source of the latter.
The first fact considered was the possibility of frontal activity in the area—this, it
was decided, would be at a minimum as
anticyclones over the continent of Australia
had been weak and were following a more
southerly track than usual. No change in
this fact was thought possible.
It was postulated that the factor causing
the variation of rainfall inland was the
presence or absence of a westerly or northwesterly above the southeasterly stream, this
factor being in turn governed by the pressure or absence of a well-defined boundary
with deep southeasterlies to the north of the
line and southeasterlies with over-riding
northwesterlies below the line. In order to

check on this an attempt was made to correlate available wind data for 10,000 feet with
rainfall—this being illustrated by the ac-

FIG. 2. Rainfall amounts and 10,000-ft wind
frequencies at Salamaua, New Guinea.
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companying diagrams—rainfall and 10,000-ft
winds for Moresby and Salamaua. It will
be noticed that August and September 1940
and 1941 show a greater preponderance of
westerlies at 10,000 feet than 1938 and
1939, which had a preponderance of east
and northeasterlies. No close correlation is
seen from coastal stations but inland stations had below average rainfall for these
months.
During July, 1943, NE and E winds had
predominated at 10,000 feet whereas in 1941
the predominating winds were W and NW,
so it was considered that at 10,000 feet during September, 1943, the westerlies would be
weak or absent resulting in above average
inland rainfall.
As a result the forecast for the Markham
Valley w a s — " f o g patches to 0800h thence
clear to 1000h after which rapid increase
of deep low cloud to 1500h when 8/10 base
2000 with showers, light easterly winds.''

The anticyclones being rather weak and
following a southerly track, it was considered that there would be little frontal activity with a light but deep easterly stream,
the following forecast being given for the
Lae-Finschhaven coast.
" 7 / 1 0 low cloud
with showers, clearing to 3/10 by 0800h,
increasing to 8/10 after 2000h when heavy
showers. Light easterly wind freshening in
afternoon—slight surf.''
It must be emphasised that no claims
are advanced for this treatment, obvious
flaws being the short period of the observations and the incomplete upper-wind observations caused by cloud cover and other causes,
but it does set out a method of attack which
was used in an effort to cope with the requirements of the times and proved successful not only in this operation but also for
operations which followed in the recapture of
bases in New Britain and southeastern New
Guinea.

Fire Storms Resulting from Bombing Conflagrations
The following is an excerpt from the Over-all Report (European War) of the United
States Strategic Bombing Survey published under date of September 30, 1945:—
"Fire-storms occurred in Hamburg, Kassel, Darmstadt, and Dresden. Differing
from an ordinary peacetime conflagration which begins at a center and then spreads, these
storms occurred when incendiaries started many fires within a relatively short time over
an extensively built-up area. It was estimated that, in Hamburg, within 20 minutes, two
out of three buildings were afire within a 4.5-square-mile area as the result of incendiary
bomb strikes. The intensity of the bomb fall was so great that fire-fighting efforts were
fruitless. As the many fires broke through the roofs of buildings, there rose a column
of heated air more than 2 y 2 miles high and
miles in diameter, as measured by aircraft
flying over Hamburg. This column was turbulent and was fed at its base by inrushing
cooler ground-surface air. One and one-half miles from the fire this draft increased the
wind velocity from 11 to 33 miles per hour. At the edge of the area the velocities must
have been appreciably greater, as trees 3 feet in diameter were uprooted. In a short
time the temperature reached the ignition point for all combustibles and the entire area
was ablaze. In such fires complete burn-out occurred; that it, no trace of combustible
materials remained and only after 2 days were the areas cool enough to approach."
The following note was taken from a report by Father Siemes as told to the United
Press and published in various U. S. Newspapers on September 19, 1945. It deals with
an eye-witness story of the atomic bomb attack on Hiroshima:—
" T h e y (the Jesuit fathers) said that about a half hour after the blast, there was
a severe hurricane probably caused by extreme heat. It was of such great force that it
lifted trees and even water from the rivers into the air."—Courtesy of S. Lands!)erg.
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