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DAILY WEATHER CHARTS.

(2nd Febrﬁary, 1912, to 31st January, 1913.)

PART 1.
'DESCRIPTION AND DISCUSSION.

" INTRODUCTION. .

THE period from February, 1912, to January, 1913, is unique in the annals of the
Meteorology of Antarctica, and indeed of the Southern Hemisphere, in that
throughout much the greater part of it continuous observations were being made
at three distinct and widely separated bases in one quadrant of the Antarctic
Continent. In addition, a station was maintained on Macquarie Island. There
was thus prov1ded the best opportunity that has hitherto occurred of correlating
the weather in the Antarctic with that in temperate regions, and of studying the
general circulation of the Southern Hemisphere. The writer, having been invited
by Sir Douglas Mawson to discuss the meteorology. of his expedition, decided,
therefore, to attempt to draw weather charts for the Australia - New Zealand
quadrant of the Southern Hemisphere for the period concerned. It proved
impossible to obtain daily observations for tropical stations north of Australia
and New Caledonia except for Apia in Samoa and Niue in the Cook Islands
_Group. The charts finally, therefore, had to be restricted to the area shown in
‘the reproductions which follow. The value of the series was very much increased
by the fact that during the preceding year simultaneous observations had been
made at three stations in the Ross Sea region, namely, Framheim, Cape Evans,
and Cape Adare. These observations, together with those of sledging parties,
enabled Dr. G. C. Simpson (now Sir George Simpson, K.C.B., F.R.S.) to describe
in some detail the weather processes in that region. Simpson’s work appears in
the three volumes on the Meteorology of the British Antarctic Expedition,-1910-~13.

It will be referred to frequently in what follows. Framheim was Captain Roald
' Amundsen’s headquarters, while Cape Evans and Cape Adare were the bases of
Captain R. F. Scott’s last expedition. In the year with which we are concerned,
in addition to Cape Evans, there were occupied in Antarctica Sir Douglas Mawson’s
Main Base at Cape Denison, Adélie Land, and that of his western party in Queen
Mary Land. The Macquarie Island station, also, was established by Sir Doujlas
Mawson. Data for Macquarie Island and Adélie Land have been published in the

Scientific Reports of the Australasian Antarctic Expedition, 1911-14, Series B,.

Meteorology, Volumes III and IV respectively. Volume V which will contain
the observations at Queen Mary Land and those made on the expedition’s vessel,
the S.Y. Aurora had not appeared at time of writing but access has been had to
the manuscrlpt In addition, the writer has had at his disposal the meteorological
log of the Aurora and the original barogrmns and thermograms of Sir Douglas
Mawson’s stations.

The New Zealand weather reports were obtalned from manuscript in +]m
Meteorological Office, Wellington.-
3
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4 . AUSTRALASIAN ANTARCTIC EXPEDITION. .

For Australia, the Commonwealth Meteorologist, Mr. W. S. Watt, loaned
the original daily weather reports from the Cential Weather Bureau, Melbourne,
the only complete record available. This was a very great kindness. Complete
sets of barograms for Melbourne and Perth with all the necessary corrections were
also supplied. The writer wishes to express his most sincere gratitude for, this
and other assistance received from the Commonwealth Meteorologist.

The Australian charts contained, especially in the later stages, a number
of reports received by wireless telegraph from ships at sea. This type of reporting
was then in its early days and the times of observation frequently differed
considerably from the standard. In a few cases, also, there was some uncertainty
about the report. Bésides the data for Cape Evans, the publications of the
British Antarctic Expedition contain the log of the Terra Nova and extracts
were made from this as well as from the Awrora’s log. Unfortunately, by the
time enquiries were made for them, the logs of the Union Steamship Company’s
vessels crossing the Tasman Sea had been destroyed so that no additional

information was obtainable for that area. Nor was it possible to secure from -

the British authorities any further records from home-going ships. Data from
the oceans are thus very meagre. Such as are available are, nevertheless, very
important. : '

’

The Australian observations were made at 8 a.m. (00.00 G.M.T.) in Western

Australia, and at 9 a.m. Bastern Australian Time (23.00 G.M.T.) in the rest of the’

country. - -For the Antarctic stations, the expeditions’ vessels, and for Macquarie
Island, the nearest observations to this latter time are plotted. The New Zealand
observations are made at 9 a.m. (21.30 G.M.T. )

The plotting of the observatlons 1s in accordance with present international
convention. The amount of c¢loud is indicated by the extent to which the station
circles are blacked in. The reports gave five degrees of cloudiness, namely,
clear, quarter-clouded, half-clouded, three-quarter-clouded, and overcast. Wind
directions are shown by arrows flying with the wind and the force on the Beaufort
Scale by the number of feathers, a short feather representing one unit and a long

feather, two. Pressures were all recorded in inches and expressed to the nearest .

hundredth. The pressure is entered to the right of the station circle, the inch
figures being omitted. On the few occasions when past weather is given, this is
indicated below the pressure. Temperature in degrees Fahrenheit is plotted to
the left of the station circle and present weather just below it. Present and past
weather are both denoted by the appropriate international symbols. It not
being possible to use more than one colour, rainfall, where plotted, is given in

~ hundredths of an inch and enclosed in brackets. Tsobars are plotted for each
“tenth of an inch from 29-8 inches upwards, and for the even tenths at lower

pressures. This generally gives a convenient spacing. It is, unfortunately,
not possible to reproduce all the data that appear on the original charts, but it
is hoped that that glven w111 prove sufﬁment to indicate the grounds for the
analysis, . '

(
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The followmg table (Table I) glves the co-ordinates of- statlons specially
mentloned in the dlscussmn —

TasLE 1.
. Station. Lat. Long.
Frambeim ... - ... .. .. .. .. .. .. .| 118 388 163 37 W
Cape Evans ... 77 898 166 12 B
Cape Adare ... i o 71 18 S 170 09 E
Adélie Land ... .| 67 008 142 40 E
Queen Mary Land ... e .| 66 188 94 58 E
Macquarie Island ... .| 84 308 158 57 E
Chatham Island ... 43 57 8§ 176 29 W
Wellington ... e e T .| 41 16 8 174 - 46 E
Melbourne ... e T .. 37 49 8§ 144 58 E
Perth .. e e e e 31 578 115 51 E
Norfolk Island .| 28 588 168 03 E

THE ANALYSIS OF THE CHARTS.

The charts have been analysed, to the best of the writer’s ability, by frontal
methods. Fronts are indicated according to the usnal conventions, a cold front
by a series of peaks, a warm front by sectors of circles, and an occlusion by a
' combmatlon of the two symbols.

There has been no attempt to make the analysis conform very strictly
with kinematic laws, partly because there is insufficient data to permit the
application of rigid tests, and partly because of the amount of labour involved.
The first thing to be noted about Southern Hemisphere weather charts is -the
comparatively regular eastward progression of anticyclones. Next, analysis shows
that there is a similar eastward movement of fronts, which are normally long-
lived. The fronts.are inclined to the meridian in a north-west to. south-east
direction. To facilitate the following by the reader of the day-to-day changes
and the analyses, the various anticyclones and fronts have been identified by
letters, the former by capitals and .the latter by small letters. Thus the first
new anticyclone to appear from the west in each month is marked *A,” the second
“B,” and so on. Similarly the first, fresh principal front (as distinguished from
a secondary) is labelled a, the second b, and so on. On these principal fronts
waves develop and in addition to moving eastward with the front travel along it
in the poleward direction. The waves are numbered for identification in order

of their appearance on the chart. -Thus the first. wave appearing on front a is

called ay, the second a,, etc. Secondary fronts are given the same identifying
letter as the preceding main front but ‘are distinguished from thém by dashes.

b thus means the fourth secondary to develop behind b. Waves may develop"
on secondary fronts and they are then numbered in the usual way. Occasionally

a new principal front develops on the chart between two others. To distinguish
this it is given a letter as a suffix. Thus C, represents a front which has newly
developed behind ¢. Sometimes, too, an anticyclone appears to divide, each
portion then continues to be given the same letter but the second is distinguished
by a'dash. Other conventions adopted should be clear from the charts themselves,

"“"11

1
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"When a cyclone is teferred to in the discussion it will generally mean a depression

round the centre of which there are closed isobars and a complete wind circulation,
carlier stages in development will be referred to as waves. The majority of
waves never develop into fully fledged cyclones. In the la.tter it is likely that
the circulation extends throughout the troposphere.

In making the analysis of the charts, in addition to the data shown, various
printed tables (usually of hourly values) of pressure; wind and temperature at -
Macquarie Island and the three Antarctic stations were studied together with
the original barograms from Adélie Land, Queen Mary Land, Macquarie Island,
Melbourne and Perth, and the thermograms from Adélie Land, Queen Mary Land
and Macquarie Island. The weather diaries at the various bases and the logs
of the Aurora and Terra Nova were consulted equally carefully. ~ The journal kept
at Macquarie Island was a particularly good-one and great use was made of it:
The temperature record from this station, also, 1s most interesting and instructive.
A copy of it has, therefore, been traced and is reproduced on the charts,. each
week’s record -appearing on that c’orresponding to the first day.

- Finally, for each month there has been prepared a diagram showing a

‘complete record, where available, of the pressure variations bhroughout the month

at the principal stations. In these diagrams the time scale is that for the 150° E.
meridian and points on the curves falling on a vertical line are synchronous. The
distance between the horizontal rulings represents a pressure of one inch of mercury.
The times of passage of the various fronts shown in the analysis to have passed
the stations are marked on the curves by the corresponding letters. When both
the cold front and the occlusion of a wave ‘passes the station, the letter is made
to point to each of them. The occlusion will usually correspond with the lowest
pressure. Two fronts occasionally merge over a part of their lengths. The
index letters of both fronts are then bracketed over the point of passage on the
harogram. Sometimes, of course, a pressure minimum will be caused by a
depression which passes near the station without the associated fronts actually
crossing it. Except in a very few cases the analysis is, however, intended to
account for all the weather changes recorded. The stations for which barograms
are given are, from the bottom upwards, Cape Evans, Adélie Land, Macquarle
Island, Melbodrne, Perth, and Queen Mary Land. The Cape Evans curve is
derived from.the published hourly values. For Adéhe Land the original barograms
also were consulted. The Queen Mary Land curve was derived solely from the
uncorrected barograph record. It does not indicate the true pressure, being
approximately 0-4 inch too low. The remaining curves were OOPled from the
original barograms, applying the appropriate corrections.

The cold surface of the Antarctic Contment 18 continually removmg air

from the general circulation. This lies over it as.a cold layer of varying thickness

which flows outward to the periphery of the continent under the influence of
gravity, giving the well-known katabatic winds. These latter are most strongly
developed at Adélie Land where, except for a few short intervals in summer,
they blow continuously and generally with the force of a strong gale. The cold
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‘air accumulates especially along the coast of the continent where it appears to
raise the air pressure by about 0-2 inch above what is observed over the open
sea, far from the shore, in corresponding latitudes (for example, over the Ross
Sea). Tt is responsible for a prevalence of easterly winds along the Antarctic
coastline. and its effect extends, on the average, for about 200 miles from the
-coast. Pressure systems, fronts, waves, cyclones, etc., move, to a large extent,
~over and independently of the cold layer. Iluctuations in the katabatic flow
are, of course, produced and some reference will be made to these later. In
drawing the charts, some allowance has at times been made for the pressure field
‘produced by the cold air but this has not been done consistently. Generally,
indeed, the effect of the layer has been neglected. . The same is true with regard to
the effect of the altitude of the Antarctic Continent. The actual pressure field
must, therefore, be much more complex than as shown and the analysis is rather
schematic. One could not hope, with the scanty data available, to give anything
approaching a detailed representa.tion of the weather changes in the Antarctic.
It is beheved however, that the major features are accounted for.

The plotting of the weather reports.on the original charts was done in the
Meteorological Office, Wellington. The writer is indebted to the New Zealand
Governmerit. and particularly to Dr. E. Marsdén, Secretary to the Department
of Scientific and Industrial Résearch for this and other assistance. The analysis
and discussion were carried out in the writer’s own time. The copying of the
Charts for publication was made possible by means of funds, provided, at the
instance of Sir Douglas Mawson, by the Australian Commonwealth Government,.
No professional draftsmen were available and the work was done by sev cml
members of the Meteorologlcal Office Staff out of office hours.

THE ANTICYCLONES.

The regular procession of anticyclones from west to east has attracted
attention ever since dally weather charts were first drawn for the Australian region.
A similar procession is to be seen across South America and less clearly over South
Africa, which lies northward of the average track of the centres. There is. no
doubt that the whole of the Southiern Hemisphere is encircled in this way. The

movements of the anticyclones have been discussed prcv10usly by the writer in

“ Some Periods in ‘Australian Weather,”” Bulletin No. 17 of the Commonwealth
Bureau of Meteorology, Melbourne. Individual anticyclones may differ greatly

from the average as regards both the latitude of their centres at any time or the.

speed of their eastward progression. In the mean for any considerable number,
however, the average conditions are usually approached closely. Though therc

are exceptions, the anticyclones are generally long-lived. The latitude of the -
tracks followed has an average annual variation of nearly 6° for the whole area -

from Western Australia to New Zealand, the centres'-being furthest north in

September and furthest south in February. The mean latitude for each month .

as derived from the Australian daily weather charts for upwards of 30 years is

shown in Table II for each even ten degrees of longitude from 120° E. to 170°E.

The means for the.whole range of longitudes and for the year also are given. The
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corresponding figures for the period covered by the present series of charts,’
February, 1912, to January, 1913, were redetermined from the charts. They
agreed sufficiently closely with the previous estimates. In Table TI are shown
only the means for the whole range of longitudes. These illustrate the closeness
with which a single year’s ﬁgures tend to a.pproa.ch the average. Mean latitudes
were, however, unusually high in 1912.

"TABLE II.——MOVEMENTS OF ANTICYCLONES.

Meri Month.
dla?]rl:}. i ] Year.
TI. ' 1I. ’ 11I. ' 1v. I V. ‘ VI. VII. 'VI’I’I.’ IxX. I X. l Xr. ' XIL
. Mean Latitude (°S.).
. é . ) .
Average ... .f. 120] 353 | 359 355 338 319 301 | 299 | 304 31-0 | 827 343 349 33-0

130 | 361 | 366 | 358 | 341 | 31-7 | 2956 | 298| 303 | 31-3| 330 | 347 | 356 33-2
140 | 38-2 | 389 | 379 | 357 | 342 | 319 ) '31-6 ; 322 | 331 342 | 362 | 373 35-1
150 | 386 | 395 387 | 3682 | 349 | 336 | 334 | 331 328 | 343 | 357 375 35-7
160 | 371 | 383 | 380 | 364 | 352 | 348 | 348 | 333 | 31.9 | 327 | 33.7| 358 35-2
170 | 363 | 385 384 372 | 367 3658 | 3590 | 345 | 328 | 327 | 334 | 353 35-6

Mean | 36-9 | 38:0 | 37-4 | 356 | 341 | 326 | 326 ).323 | 322 320 | 347 | 36: 34-6

1912 N . 3931 3781 3761 336 | 351 351} 335 303 | 324 355 | 360 353
1913 [SUUN IR (N X TN EOURS ORI INUOVRNE ORI SRR RN VO BV RV TR I
Mean Velocity, Degrees per Day.
Average” ... S 88 85 85 7.6 66 67 70| 78 81 90 91 9-1 7-8
1912 (@) .. o o | e | 1L} 72) 78% 79| 91 93| 95| 14| 85| 05| 113 03
1913 el 91 .
9124 . o » | . | 92| 100] 58| 77| 74| 90| 83| 97| 102| 81| 90 8
1913 U IR 1000 ] ... N T S R R e I i
Number Passing.
1912 8 | 58] 5 5 5 6 5 5 8

5-7 | 5-6 86—
. ‘ 70

The anticyclones tend to follow the southérn coastline of Australia in both
winter and summer. In summer the continent is hot; pressure is relatively low
over it; and the anticyclone centres tend to keep south of it. TIn winter, the
anticyclones. have their furthest northward tracks over the central and western
portions of southern Australia, but further eastward the mean latitude increases
because the intense, extensive and long-lived anticyclones which occasionally
form over the continent with their centres over Tasmania occur more frequently
in winter than in summer. There were several of these in July, 1912.. Table III
gives the departures from the average annual latitude of the means for the two
periods May to July and November to January, when the land surface is colder
and warmer, respectively, than the ocean. In the first period the anticyclones
are furthest north of the average latitude on.the 130° E. meridian while on the
170° E. meridian, over the ocean, their mean latitude is south of that for the whole

_year. In the second period, when the land is warmer than the ocean, conditions

are reversed, The figures for 1912-1913 show the same effect,




METEOROLOGY. . o - 9

"TABLE III.—DEPARTURES OF LATITUDE OF ANTICYCLONE TRACKS
FROM ANNUAL AVERAGE.

Meridian,
Period. , g :
120°, | 130°. 140°. [ 150°. J 160°. 170°.
Average o V=VII —24 | —29 | —25 | —17 | —03 ]| 405
. XI-I +18 | +22 | + 21 + 16 |- 403 | —o06
1912-13,.. .| V-VII —14 | —11 | —03 | +12] 413 + 02
: A XI-I.- +29 | 429 | F23 ] +22 | 00| —o08

The extent of the annual swing of the anticyclone tracks, especially in the

eastern part, gives some measure of the intensity of the monsoonal conditions
over Australia. The year dealt with is seen to be a rather normal one in this
respect. 1911, 1913, and especially 1914, were years of small annual variation
and little storm activity. All were dry years, the drought of 1914 in Australia
being most severe. '

In addition to the latltudc data, Table IT gives the mean eastward velocity
of anticyclones in degrees of longitude per day for each month, first the average
figures from the paper already cited and next those for 1912-1913, as determined
by two different methods. .These measurements, and also those of the frequency

of passage of anticyclones and the distance between their centres which will be

referred to later, are less simple than might appear. In the first place it is not
always easy to decide what to call an anticyclone. Then, individual anticyclones
may- disappear, appear freshly, divide, or junction. One’s judgment has
* frequently to be exercised and there is room for a certain amount of difference of
opinion. The figures for the average velocity,.in Table 1I, while giving a fair

idea of the annual variation, are almost certainly somewhat too small. This

is due principally to the scanty data in some of the early years when, especially
owing to the absence of charts on Sundays and holidays, it was not always possible
to be sure of the identification of anticyclones on successive charts. It was
subsequently realized that especially when an extensive anticyclone of the type
already mentioned was centred over Tasmania the passage of a fresh one into,
or-out of, the region was sometimes missed. The velocities obtained in the eastern

Australian region, especially in winter, were, therefore, too low. The method

used in the early work was the same as method (b) of 1912-1913. This was to

record the number of days on which an anticyclone centre appeared in each 10° .

range of longitude during the period considered, then divide this by 10 and the
. number of anticyclones. The result may be slightly in error if, for example,
there is in the mean a tendency for pressure to be high in the extreme eastern
and western meridians, in which case the anticyclones would appear to move too
quickly on to and too slowly. off the area. Too low a velocity would then be
obtained. Any error from this source should however, be small. Method (a)
used for 1912-1913 was. to determine the velocity over portlons of the tracks
where the movement appegred fairly -regular. This method gave the higher
values in most months. Method (b) is probably somewhat the more reliable,
The mean velocity in 1912-1913 was certainly above normal,
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The last row in Table II shows the number of anticyclones appearing in
each month. Again there is some uncertainty, reasons for which may be gathered
from the charts. More anticyclones passed during the year tha.n usual. This
is in accord with the high velocity observed.

Another quantity measured was the distance between anticyclone centres.
Here, again, there is frequently room for a difference of opinion. If two anti-
cyclones are present on a chart they will usually be near the edges and it is,
therefore, often difficult to fix the positions of the centres. When they are very
far-apart, it is not possible for two centres to appear on the same chart. Thus
no measurement of the distance between them is possible. The average distance
determined may thus be somewhat too low. Furthermore, the pressure changes
produced by the anticyclones are, to a large extent, superimposed on large scale
local variations of pressure. Thus if, -for example, there is a semi-permanent
area of high pressure in the eastern Tasman Sea, as indeed is frequently the case,
anticyclone centres will have an apparent attraction for that position, while they
will be found relatively seldom over an area where the pressure tends to be low.
The mean distance determined, 44°-5 of longitude, is, however, probably fairly
accurate. Sixty-six anticyclones in the year and a mean velocity of 8°-8 per day
would give an average distance between centres of 48°4, assuming the anticyclones
to be permancnt, while if the number were 70 the.distance would be reduced to

45°-8. ’

It is of interest to know the frequency of occurrence of various intervals of
time between the passage of one anticyclone and the next. In the previous paper
it was found that the most frequent interval, measured to the nearest whole day,
was 5; the mean interval was 6-4 days; and all but 10 per cent. fell between 3
and-11 days. In 1912-1913, the mean interval was 5-4 days and the range from
1-5 to 14 days. : -

Not only do the moving anticyclones seem to be superimposed on semi-
permanent local variations but they also seem to move to a large extent
independently of surface weather conditions. Thus on occasion, even when there
is a deep cyclone over the Tasman Sea, an anticyclone may approach from the

west, disappear temporarily, and then after the appropriate interval re-appear

to the east of the cyclone. While the region of the cyclone is bemg passed there
will be sorme rise of pressure, especially to the south. There is no very good
example of this effect, however, on the 1912-1913 charts. Again, an anticyclone,
particularly when it has become of feeble intensity, may be divided, generally
by a front (12-14, VI, B; 30 VIII—4 IX, E; 29 X—2 XI, G), but in this case
one of the resulting pair almost always appears to be absorbed, ultimately, in
the preceding or following anticyclone (6-7, II, A" and B; 19-23, X, E’ and F,;
29 X—2 XI, G' and H). Or, without any division, a weak anticyclone may
appear to merge in its predecessor or follower (22-24, VITI, Cand D; 28 XI—1 XII,
D and E; 24-25, XTI, D and C). In this latter case it is, however, probable
that the combined anticyclone subsequently divides or a new one appears at
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about the normal distance from the others (1-4, XII, E’). At times an anticyclone
appears to become stationary for a protracted interval but there are indications
that even in these cases a pressure wave frequently moves onward and that if
the charts were more extensive in longitude this would again appear further
eastward as an anticyclone.. There is, then, a strong suggestion that the moving
anticyclones originate as some periodic function of the upper atmosphere, or of
the atmosphere as whole, which is continually tending to produce them at intervals
of about 45° of longitude. Tt has been found that there is a correlation between
the surface pressure changes accompanying their passage and the amount of
ozone 1n the -atmosphere (Dobson, Kimbal and Kidson, “ Observations of the
Amount of Ozone in the Ea.rth s Atmosphere, etc.” Proc. Roy. Soc. A., Vol. 129,
1930).

In the preceding paragraph the charts showing the effect descrlbed are .
" indicated in parentheses. First- come the days of the month, then the month.
in Roman numerals, and finally, the.letter indicating the particular system
concerned. Thus the first reference is to anticyclone B on the charts of the 12th-
14th June, 1912. This method will be used again later.

Ture FrownTts.

The discussion of the meteorological results of the various Antarctic
expeditions has led numbers of meteorologists, chiefly of the Northern Hemisphere,
to study the general circulation of the atmosphere in that region. Amongst
the most important works on this subject which have appeared so far, is that
by Simpson, already réferfed to. This was based principally on a consideration
of the synchronous observations at Framheim, Cape Evans and Cape Adare, in
the Ross Sea region, though Simpson considered all the data available. Simpson’s
most important conclusmn may be gathered from the following quotations from
his discussion.

1. p. 245. .

“Cape Evans and mehelm—At these stations the evidence is almost
conclusive that the barometer changes are not due to travelling cyclones and
anticyclones but to real waves of pressure which travel outwards from the
Antarctic Continent.

“ Gauss Station. --—Accordlng to Meinardus the barometer changes at this
station are- due entirely to travelling cyclones. Kvidence has .been brought
forward ‘to show that this is 1mp0331ble and reasons have béen given for believing
that at this station, also, pressure waves are mainly respons1b1e for the barometer
changes.. :
“Cape Adare—The evidence 1ndlcates very clearly that at' Cape ‘Adare
the main barometer changes are due to pressure waves while secondary changes
are occasmnally due to travelling cyclones and anticyclones.”

2. p. 217.

¢ There can, there[orc, be little doubt that we have to do with waves of
pressure travelling outwards from the centre of the Antarctic Continent along
directions parallel to a line joining Cape Adare and Framheim,”
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3. p. 218.

“We have now found that it is difficult to see any close rela.tlonshlp
between the winds at Cape Evans and the actual pressure waves, as would be the
case if the pressure waves were due to the passage of high and low pressure systems

3

4. p. 246.

" “From these results we are led to recognize long and deep pressure waves
radiating out from the Antarctic Continent and extending over the Southern
Ocean to some -unknown distance from the Continent, traces of which can still
be seen in the pressure curves for Kerguelen.” ‘ , >

Simpson found indications that the centre from which his waves radiated

" was not at the Pole but in approximately 80° S. and 120° Ww.

The writer, in the discussion of the Mete’orology of the British Antarctic
Expedition, 1907-1909, p. 111, after briefly déscribing the pressure waves produced
in the Australia-New Zealand region by the moving anticyclones and intervening
low-pressure troughs and their southward extensions, states that  while agreeing
in the main with Simpson’s description of the actual processes I do not think it
necessary to introduce a new type of pressure wave to provide the prime mover
in the weather changes in the Ross Sea.” '

Simpson’s views have been widely accepted, notably by some German
meteorologists. Quite recently in the Quarterly Journal of the Royal Meteorological
Society, Vol. LXI, October, 1935, after consideration of the additional data provided
by the Adélie Land and Macquarie Island observations, F. Loewe accepts Simpson’s
views and rejects the writer’s.
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Simpson traced the movements of pressure maxima and minima and found
that they occurred earliest on the Antarctic Plateau to the south of Cape Evans,
next at Framheim, next at Cape Evans, and finally at Cape Adare. According
to his determinations they passed Cape Evans, on the average, about 9 hours later
than Framheim, and Cape Adare after a similar interval. The barograms of
these three stations show, in general, a close similarity, and the maxima and minima
appearing, for example, on the Cape Evans curve are nearly always easily traceable
on the others. In order to bring out the interrelations of these pressure variations
at the three stations, the writer has prepared Figs. 1 and 2. The data are derived
from the tabulations of hourly or two-hourly values of pressure for the period

- from -April to December, 1911. First of all, 48 maxima and 48 minima were

noted in the Cape Evans data. These included all those marked by, Simpson in
the plates of Volume IT of his discussion with a few additional ones. All reasonably
well-marked instances were included. Fig. 1 shows, in the continuous curve,
the mean variation of pressure for the 48 maxima at Cape Evans, during the period

from 26 hours before to 26 hours after the maximum. The values were determined -
for two-hourly intervals™  There is a mean rise and fall of about 0-3 inch, the

rise being steeper than the fall. The curve shown for Framheim was obtained

by deriving the mean pressure values at times 91 hours in advance of the

corresponding ones at Cape Evans. " The precise figure 9:1 hours was determined
by the times used in the pressure tabulations. Similarly the Cape Adare curve
represents the means for timeés 10-7 hours later than those at Cape Evans. The
pressure minima are similarly treated in Fig. 2. Owing to absence of record,
two maxima and one minimum were missed at Framheim. It will be seen that
the highest point on the Framheim curve for maxima falls at 0 hours, thus confirming
Simpson’s figure. That is, pressure maxima occur, on the average, 9 hours earlier
at Framheim than at Cape Evans. The maximum at Framheim is flatter than
at Cape Evans but that is to be expected since there is considerable variation of
the time difference in different cases. In the same way it may be seen that the
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maximum on the Cape Adare curve is at —4 hours, though there is little difference
between the —2 and —4 hour values: The maxima at Cape Adare, therefore,

occur, on the average, about 7 hours later than at Cape Evans; again in fair
agreement with Simpson’s figure. At Cape Adare, the curve is more symmetrical
than at the other stations. The remarkably close relationship between the
pressure changes at the three stations is indicated by the close agreement in
amplitude of the three curves, though this is in part due to the fact that the
pressure variability is greater at Framheim and Cape Adare than at Cape Evans.
The conditions are very similar for the minima, that on the Framheim curve in
Fig. 2 occurs at 0 hours, and that on the one for Cape Adare at —4 hours, so that,
again, Cape Evans is 9 hours behind Framheim and 7 ahead of Cape Adare. The
total average variation about the minima is less.than that about the maxima.
This, again, is to be expected since the minima often are not simple and there is,
consequently, a considerable amount of smoothing out. The same fact would
account for the greater differences between the amplitudes. - '

Coming now to the 1912-1913 results, the relation between the pressure
variations at Cape Evans, Adélie Land and Queen Mary Land can be seen in*the*
figures giving barograms for each month.. There is obvious correspondence.
between many of the changes at Cape Evans and Adélie Land. This is especially
the case in June, August and Septembér. It is clear, also, that, on the average,
the changes at Adélie Land lag considerably behind those at Cape Evans. The
resemblance between the Capé Evans and the Adélie Land curves is not nearly
so close as was that between those for Cape Evans and Framheim and Cape Adare.
Loewe, in the paper previously cited, gives 13} hours as the mean lag of the
Adélie Land variations behind those of Cape Evans. The amount of this lag is,
however, very variable. Sometimes it amounts to practically nothing and there
are even occasions when changes occur earlier at Adélie Land than at Cape Evans.
It would be extremely difficult to account for all phases of the relationship between
the two stations on the basis of Simpson’s waves, even after allowing, as Simpson
presumably would, for Adélie Land being affected to some extent also by cyclones
moving from the west. Between Queen Mary Land and Cape Evans, except that
there is occasionally a persistent tendency for high or low pressure which is partly
synchronous at all three stations, the relationship is very slight. It will be shown
later that it is not possible to account for the Queen Mary Land pressure variations
as being due to waves which have passed Framheim, Cape Kvans, Cape Adare,
and Adélie Land at the intervals already indicated. The writer finds it still more,
difficult to imagine, as concluded by Loewe, that the waves which have reached
Adélie Land 134 hours after Cape Evans pass Macquarie Island only 7 hours later.

In the discussion of the Meteorology of Shackleton’s 1907-1909 expedition
the writer ascribes the day to day pressure changes in the Antarctic principally
to the passage of pressure troughs and Tridges which are continually moving in
an easterly direction, and of a similar nature to those occurring in Australia and
New 'Zéaland and, indeed, also South America. The axes of these systems are -
inclined in a north-westerly direction. .The analysis of the 1912-1913 charts
is in conformity with this view. It is true that the gap between Australia and

—me ar
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New, Zealand and the Antarctic is very wide and Macquarie Island bridges it
quite inadequately. On any particular day it would be possible with the data
available to make an analysis which would differ widely from that shown but
it is believed that the analyses are, in general, correct in their main features and
that the evidence in favour of the type of analysis shown when all put together
is overwhelming. There is a continuous procession eastward of fronts which
are usually long-lived and which, in the great majority of cases, extend from
Australia to the Antarctic. The times of passage of the fronts at each station
are marked on the monthly barograms. These times were tabulated, and from
them was determined the order in which various stations were normally passed

by the fronts and the average time intervals occupied. The first passage of a

front was taken. Thus if a cold front was followed by an occlusion, the time
tabulated was that of the passage of the cold front. A similar practice was
followed when a front, after having once passed a station, returned as a warm

front and finally crossed it a third time, or if the station were crossed by two

widely separated parts of the same front. Cases of the types just mentioned

. are, however, uncommon. The results are shown in the following table in which,

on the basis of Figs. 1 and 2, Framheim and Cape Adare also have been interpolated
9 hours before and 7 hours after Cape Evans respectively; though these figures
do not apply strictly to fronts. The table shows the average interval in hours
after the passage of Queen Mary Land at which each station would ‘be passed.
Many fronts, of course, fail to pass all stations; what was actually measured was
the interval between successive stations.

Tasre IV.—MEaN TraveL TiMEs oF FRrONTS.

Norfolk

Queen Fram: Ca - C ,
- pe ape Adélie - Macquarie Wellington,
Statlon. ﬂgﬁt /| heim. Evans. Adare. Land. FPerth. Island. Melbourne. N.Z. Island.
> 0 T 7
Hours ... 0 39 48 55 b7 68 ) 114 128 - 176 197

One hundred and eleven principal fronts were tabulated, secondaries being
excluded. -~ The means. for the different seasons were fairly consistent and
though there is, doubtless, some annual variation in velocity, results for one year
are not sufficient to indicate its nature.

Next, there were prepared Figs. -3 and 4 in the same manner as Figs. 1
and 2. From the pressure tabulations for February to December, 1912, at Cape
Evans 63 maxima and 59 minima were selected. The average variation from

‘48 hours before to 48 hours after these maxima and minima respectively, was
. then determined. :The corresponding data were then found for Adélie Land,

using again ‘the tabulations of hourly values. The Adélie Land times were in
every case advanced 9-5 hours. The same was then done for Queen Mary Land,
the time in this case being advanced 48-3 hours. The Queen Mary Land. data
were obtained from the barograms. There are no March records available and
one or two gaps occurred later, so that there were data correspondmg to only 47

of the maxima and 45 of the minima at Cape Evans. The results are shown in -

Y
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the figures. . For the maxima it is seen that the hlghest pressure at Adélie Land
is 6 hours after the zero interval. In other words, the pressure maxima occur,
on the average, 154 hours later at Adélie Land than at Cape Evans, in fair
agreement with Loewe’s figure. The pressure range is a considerable fraction
of that at Cape Evans as would be expected from the obvious resemblance of the
barograms, but the fraction is smaller than in the cases of Framheim and Cape
Adare. Fig. 3 shows, also, that pressure maxima occur, on the average, two
days earlier at Queen Mary Land than at Cape Evans. It is clear, however,
that in this case the correspondence is not close. It seems quite- impossible to
reconcile this figure with the idea that the pressure maxima are caused by pressure
waves as described by Simpson. Fig. 4 confirms Fig. 3. . The fact that the
minimum on -the Adélie Land curve does not occur at the zero hour but 8 hours
later (17} hours after Cape Evans) is due to the fact that a considerable number
of cyclones passed this station and the lowest pressure occurred at the' passage
of the occlusion not the cold front. Cape Evans is not nearly so much affected by
cyclones. The data for Queen Mary Land are not sufficiently numerous to ensure
that the curves are very close to the normal ones. The right-hand side of the
minimum curve, for example, is considerably higher than the left.

Table IV shows that the fronts are, on the average, inclined at a large angle
to the meridian. In the Ross Sea region, indeed, they must lie almost east and
‘west. But with the data at present available it is not possible to judge of the
precise significance of the pressure changes about the Ross Sea. To the west
and, beyond the Great Ice Barrier, to the south we have the great plateau of
Antarctica. A very large area of this lies at an altitude of between 2 and 3
kllometres while the Ross Sea and the Barrier are at or near sea level. To the

..
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east there are, again, extensive areas of land but much of it, at least, appears to
be at a lower level than that to the west and.about the Pole. There are, therefore,
bound to be many very pronounced orographical -effects and perfect symmetry
in the general circulation cannot be expected in the Antarctic. The great katabatic
currents of cold air also are a complicating factor and the low-lying Barrier surface
is probably to quite a considerable extent a sink for this cold air. Over the
Southern Hemisphere as a whole, indeed, the symmetry, though much greater
than in the Northern, is far from perfect. It is well known, for example, that
mean temperatures in the Kerguelen region are about 10° F. lower than in
corresponding latitudes about Macquarie Island. Then there is the great
oscillation between the Australian and the South American areas, and so forth.

In spite of the departures from symmetry just mentioned, there can be
little doubt that the same general type of  circulation obtains in the temperate
and antarctic portions of the other quadrants of the Southern Hemisphere as is
indicated in the present charts. The régime in Australia and New Zealand is
well known in its main features. It is certain that the same régime extends to
'Macquarie Island which, it must be remembered, is not in a very high latitude.
All the evidence from ships points to its persisting to within comparatively short
distances of the Antarctic Continent and even into the Ross Sea, the weather
changes being due to. systems moving from west to east.- The present work
extends that régime to the Continent itself.

*35314—2 .



18  AUSTRALASIAN'ANTARCIIC EXPEDITION,

Table IV is of considerable interest, especially to the forecaster.” The
figures are, of course, based on only one year.but they are unlikely to differ
seriously from the true average. They show how valudble a station at Macquarie
Island would be to south-eastern Australia and particularly to New Zealand.
The average time of travel of fronts from Perth in’ Western Australia to Welllngpon,
New Zealand, is 44 days. The time between Queen Mary Land and Adélie Land
ranged from 21 to 105 hours, but of 67 measurements 41 were between 40 and
70 hours. Between Adélie Land and Macquarie Island the range was from —4
to 149 hours while of 95 cases, 58 fell between 30 and 50 hours. From Pérth
to Melbourne the range was from 25 to 99 hours with 73 out of 94 between 30 and 70

hours. From Melbourne to Welhngton the corresponding figures were —20 to
106 with 55 out of 93 between 40 and 70 hours. Thus, & front may occasionally

pass Wellington before it does Melbourne. There were indications of 87 of the
principal fronts passing Norfolk Island. This is a surprisingly large proportion,
even if allowance be made for weak and indefinite fronts and a degree of uncertainty. -
in some cases. The times from Wellington to Norfolk Island ranged from about
—15 to 105 hours with 62 falling between I and 30 hours. From Cape Evans to
Adélie Land the times were from —24 to' 47 hours with 60 out of 88 between 1’
and 30 hours. The figures for the interval between the passage of Adélie Land
and Perth are interesting in view of the great distance between’ them. The
measurements in this case ranged from —70 to 87 hours with 63 out of 93 between
—10- and 30. The consistency of thls ﬁgure argues in favour of the analyses

made. ;

The velocity of the fronts between Queen Mary Land and Adélie Land
which are in approx:mately the same latitude is 20° per day In Latitude 30°
the velocity from the present series of, charts was 10°1 and in Latitude 10°, 12°:2.
These may be compared with Meinardus’ values of 12°-2 of longltude per day for
depressions and 12°-4 for high pressure systems in Latltudes 40° 8. and 50° S., in
the years 1902 and 1903. Unfortunately the writer has only a very brief summary
of Meinardus’ results at his disposal.* Lockyer found for the mean velocity of
pressure waves or antmyclomc systems over the oceans 9°-4 and over the continents
11°:6 (Southern Hemisphere Air Circulation, 1910). Whether Lockyer’s figures
would apply to fronts or to high pressure ridges, the velocities of which would not
be quite the same, it is dlfhcult to tell. . The velocity of (,yclones also, is a
somewhat indefinite quantity. Most cyclones move with the fronts and also
along them. A deep cyclone, however, may cease to move along the front and
may lag behind it.. Its movément is certainly slower than that of the .average
front. In many cases in the past when the tracks of cyclones were being drawn -
on the basis of daily charts, 1t has proba.bly not been realized that one cyclone

“has filled up and another appeared at no great distanceé from the location of the

prev10118 one. The drawing of tracks of cyclones in the Southern’ Hemisphere,
except in the tropics, ‘would seem to be a rather proﬁtless occupatlon since they
are not conﬁned to. any partlcular Zones. o ,

* Copies of Meinardus’ papers have kindly been furnished by him since-the above was written. . ©
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The eastward velocities of the fronts given above in degrees correspond to
relative velocities of 0-94, 1-00 and 0-84 at 30° S. 40° S. and about the Antarctic
Circle respectively, which are more nearly equal than might have been expected.
They are probably roughly proportional to the air velocities in the lower two or
three kilometres in those latitudes. The maximum velocity occurs, probably, to
the south of 40° 8. ' IR :

It 1s clear from the above ﬁgures that the fronts move faster than tlle"

anticyclones, also that they cannot revolve round the Pole with a constant shape
like the spokes of a wheel. ‘The northern portions are generally lagging behind
the southern. In-consequence of this effect fronts, as can be scen from the charts,
frequently take on an approximately west-east orientation. This situation usually

ends in' an eastern portion of the front making a surge northward so that the

normal inclination to the meridian is restored. The western portion of the front
then usually dies out. When fronts become oriented in-a west to east direction,
the temperature contrast between the cold and warm air masses can seldom be
large and it tends to disappear. Usually too, the cold air has a tendency to
subside, thus accentuating this process. The movement of the waves along the
front is slower and the occlusions trail to the southwards, almost at right-angles
to the front (26-27, VI, g,, go; 29, VL, ¢; 1-2, IT1, j5,, 55; 17-19, III, d,; 19-20,
1V, d,, d,). Again, when a front encounters an antlcyclone it may disappear,
as such; in its northern portlon to extend northwards again after the anticyclone
hasbcenpassed(QG V,t; 16-18, V, b; 1-4, VI, 7; 6-9, VI, b; 27-30, XII A).
On other occasions the northern portlon lags behmd in ‘the low pressure trough
as the anticyclone is a,pproached while the southern portion advances eastward
and then northward into the next trough (29 IT -5 IIL k; 21-25, XI,d; 26 XI -4
XIT, e). The normal inclination is thus again -restored~ in the eastern portion.

The criginal northern portion, left to-the west of the anticyclone either dies out .

(16-19; V, ¢; 10-14, V,.b), becomes absorbed in the field of the next front (2-7,
IV, j5), or itself extends southwards forming a new principal front (7-13, I1I, b;
1-6, VI, j; 21-26; VI, g; 30 VI-6 VII, 5; 7-14, XI, b). Then, fronts may
disappear altogether. A few fronts manage to cross the anticyclones with little
distortion (26-30, IV, A; 9-14, VIII, a; 13-17, XII, d). It is not possible to
say how fronts accommodate themselves in the Antarctic to the differences of
velocity but the distance to which they penetrate into it varies. In any case,
the tendency is for fronts to keep approximately the same orientation. The

controlling factor here is presumably the presence of the moving anticyclones.

The most favourable place for fronts to be maintained is in the troughs between
them, which must be oriented in an approximately north to south direction.
The difference between:conditions in the two hemispheres in this respect is very

import‘,ant. Generally speaking, the more nearly north and south the orientation, -

the more pronounced will be the fronts. They are also, of course, most strongly
developed when in low-pressure troughs, symmetrically placed between anti-
cyclones These conditions favour sharp temperature contrasts.

It still appears to be believed in many quarters that there is a contmuous

“polar front ” encircling. the ‘Southern . Hemisphere in high latitudes. The

writer has always held the contrary view. The eévidence of the daily weather
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charts is, in his opinion, definitely against it. Throughout a range of latitudes
extending from far into the Antarctic frequently to within the tropics there is
an alternation of poleward and equatoward winds which are continuous over
very long distances. There is little chance for stagnation of cold air over the
Antarctic at any time of year. The maintenance of a continuous front against
the steep poleward pressure gradient is difficult to imagine. At no very great

“height above the surface, this gradient must contlnue right to the region of the
Pole.

‘The most favourable region for a continuous front to develop would seem
to be on the northward sides-of the anticyclones, with the warm sectors and
especially the occlusions of pressure waves extending southward into the troughs
between them. But conditions are extremely unfavourable for the maintenance
of fronts on the westward sides of the anticyclones where the warm fronts should
appear according to this scheme. Actually, it is only on extremely rare occasions
that the writer has observed a definite warm front in such a position although
there are occasionally some manifestations in the upper air. These latter, however,
could well be due to the remains of old fronts of the type already described, which
have been cut off from their southern portions,

In contrast to the above, conditions are very favourable for the extension
-of fronts In a north-west to south-east direction and this development can be
seen ta.kihg place repeatedly, for example, in secondary cold fronts.

- The tempera.ture of the ocean surface in the nelghbourhood of the Antarctic
Continent remains almost constant at that of the freezing point of salt water. In -
. the summer the snow surface of the Continent. itself is heated by the sun, and the
poleward temperature gradient and, consequently, pressure gradient also, becomes -
much less than at other seasons. Fronts, therefore, are generally poorly developed
and storm activity is relatively Shght This effect was very marked in the year
dealt with. ' '

The time of circulation of the air round an anticyclone is of the order of
10 days. This would mean, roughly, that air starting as a northerly current west
of western Australia would have completed its circuit and be returning as a
northerly current when it reached Wellington. There would, of course, be wide
variations from this. It will be clear from what has been said above that the
air within the field of an .anticyclone will usually be of complex origin. - It will
seldom remain the same during a wholeé rotation. Conditions will differ greatly,
in this respect, at different levels.- Nevertheless,: the figure quoted above does
give a useful idea regarding the nature of the circulation in the latitudes concerned.
There have been occasions when it has been possible to identify warm air over
New Zealand with what had been a cold outbreak over south-eastern Australia
a few days previously from the smoke from bush fires which it has contained.
Hitherto, however, there has been little work done on the trajectories of air
particles in this region. ‘
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CvyCLONES.

The normal course is for depressions to develop as waves on the fronts,
beginning in low latitudes and ‘travelling to higher alorig them. The occlusion
when formed lags behind, trailing out towards the north-west. Most frequently
the wave continues on, retaining this form -but becoming more extensive and
- with lower pressure as it moves'into the higher temperate latitudes. After
passing the Antarctic Circle it gradually dies out. In addition, waves may
occasionally originate, especmlly on new or secondary fronts, or die out or be
regenerated and -se-on, in almost any latitude.

Some of the waves become very deep, their circulation presumably extending
throughout the troposphere. Their movements then cease to follow those of the
warm air so nearly, the centre of low pressure, usually at the tip of the occlusion,
having a wide range of possible movement. It may even have a slight northward
component but probably never,.outside the tropics, a westward. Such waves
though they may justly be called eyclones very seldom have a complete wind
circulation in the region from Latitude 40° S. to near the Antarctic Continent,.
or if easterlies do occur south of the centre they are seldom strong. This is owing
to the steep poleward pressure gradient associated with the prevailing westerly
winds. When the vicinity of the Antarctic coast is reached, and in still higher
_latitudes it is possible that cyclones with a more symmetrical pressure and wind
field occur more frequently but here there are so many complicating factors and
the data are so scanty that little is known. Owing to the nearness of the Pole
and the presence of the cold and uniform ice surface, old cyclones tend to fill up
‘and new ones form only rarely. For cyclones of the type described appearing in
_tempera,te latitudes see 3-4, V, 253 15-17, V, d3; 3-8, VII, ay; 8-12, VII, ¢,; 2-4,
I, 445 11-15, 1, ¢;; and in the Antarctic 24-28, 111, A,; 5-7, 1V, b,; 17-20, V, ¢,;
21-23, .V, g,; 22-24, V, g,; 23-27, V, hy; 22-23, VI, hy; 6-9, VII, ¢ ; 12-13,
X, d;; 18-21, X, e and so on. That cyclones do occur in very high latitudes
. over the Antarctic is proved by the experience of Shackleton on the 6th to 8th
November, 1908, and of Scott and Amundsen on the 26th to 28th November and
the 3rd to 6th December, 1911. On the two occasions last mentioned there ‘'was
ample evidence of the Ross Barrier being invaded by strong flows of warm air
from the north and north-east. There was also evidence of the weather changes
moving from west to east.

To the north of Latitude 40° S. and especially of 35° S cyclones with a
complete circulation do occur. Here they are on the northern side of the .anti-
cyclones and surface winds commonly have an easterly component. These
cyclones seldom form over the Continent of Australia but are very well known
on the coast of New South Wales where they are responsible for some very stormy
weather. The rain associated with them is usually heavy and very widesprea.d
The extent in longitude of the region frequented by cyclones of this type is not
known but they certainly occur far to the east of New Zealand. Very possibly -
they appear, in autumn and winter, in almost any longitude. " In the Australia-
New Zealand area they are most frequent from May to-July and rare in November
and December. A slight. secondary maximum of frequence occurs in summer,
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Many of the summer storms are, however, of rather a different type from the
winter ones. Some originate as true tropical cyclones and.at this season there
are all gradations between the tropical cyclone and the winter type. The winter

‘cyclones are, however, generally more extensive than the summer ones, and move-

throughout in higher latitudes. The average number affecting either the New

Zealand region or the east coast of Australia per annum is between 6 and 7. There.
“are no very good.examples in the year in question but the following are of the

type referred to : 17-21, 111, ¢5; 6-9, V,2b,; 9-12, V, a,; 14-19;V,¢,. A number

of more outstanding cases occurring in other years have been described in papers .

produced from the New Zealand Meteorological Office (The Flood Rains of I11th
March, 1924, in Hawke’s Bay, by E. Kidson, N.Z. Jour. of Sci. and Tech. ;. Vol.
X1I, No. 1, 1930; The Analysis of Weather Charts, by E. Kidson, the Australian
Geographer, Vol. 11, No. 5; Frontal Methods of Weather Analysis, etc., by E.

‘ Kldson and J. Holmboe, Meteorologmal Office, Wellmgton 1935)

Tropmal cyclones occur on the tropical eoasts of Australia and eastwards

’ ecross the Southwest Pacific to the Cook Islands but are rare thence eastwards.

They are confined, practically, to the summer half year and are most frequent
from January to March, during which months there is little variation in frequency.
They seldom move far infand into the Australian Continent and if they do so
soon fill up. They are consequently more numerous and more violent on the
east and west coasts than over the land. In the writer’s opinion they originate
in much the same way as those in temperate latitudes through the interaction
“of warm and moist tropical air and cooler and drier air from the south. The
warm air usually comes from across the Equator in the north- west monsoon.
It is a deeply ingrainéd belief that tropical cyclones normally move on parabollc
courses, moving westward in the early stages and gradually changing course
through south to south-east. But a fully developed cyclone is carried along.in
the general currents prevailing in the air masses in which it finds itself. Not
infrequently the movement is from the east at first, and in this case, it is natural
to .expect that the air current- which carries it will ultimately turn ‘gradually
through south-west and south to south-east, passing round an antlcyclone to
higher latitudes. The cyclone if it lives long enough, will go through the same
process. Thisis the kind of track usually drawn on charts indicating the prevalence
and movement of tropical eyclones as typical for all parts of the Australia-South-
west Pacific region. There is a strong tendency to do the same for individual
cyclones, the ‘early westward movement being assumed -often when there is no
evidence for it. -Actually, cyclones may follow practically any ‘course. The
writer’s experience is that to the east of Australia, at ‘any rate, 4 westward
eomponent of translation is very rare, the motion usually being towards some
direction bétween south and east with east-south-east the most frequent. It
is probable that similar tracks ‘are much more frequent on the north-west coast

of Australia than is generally realized. Confusion has often arisen owing to the -

fact. that after onc depression has occurred in a- particular area a second and
possibly others, frequently develop further westward either on the same front or

on a fresh one. This is what is believed to have happened in the case ‘of the

i\
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Western Australian: cyclbne of the latter end of March which will be referred to
later. On the other hand, a few cyclones do appear to have skirted the whole
no'rthern a.nd north-w'estern coast of Australia from east to west.

The cyclone of the 17th to 21st M&rch which originated to the north of
NeW Caledonia was probably: typical of the tropical cyclones which occur to the
east of Australia but ‘data.with regard to it are very meagre and, in:the first
stages almost entirely lacking. Several cyclones of considerable intensity occurred
also in the area between the Solomon Islands and Brlsbane between the 13th and
16th Aprll

‘A frontal zone-is particularly liable to develop on a-line extending from
south ‘of New Guinea.to just south of the Cook Islands. Apart from fully-fledged
tropical cyclone's many depressions of lesser importance occur on fronts which
develop in -this zone. The zoné does not have-a COntinuous existence even in
summer, but once formed usually persists for several weeks. The movement of
the ‘depressions usually follows the line mentioned fairly closely but, the tracks
of deep cyclones are less tegular.: An important fraction travel almost due south

- over the middle portion. of .their coursés. The frontal zone is formed between

air in the north-west monsoon- which flows from the Indian region towards the
Australian -monsoonal depression.. After crossing the Equator the current is
deflected to the'east and a portion of it, at.times, spreads eastward to the distance
mentioned above. To the east of Australia it meets a south-easterly current of
colder air which is of southern origin and which also is flowing into the Australian
monsoonal depression. The depressions in the zone follow the course of the
warmer, tropical air from the west-north-west. ’

“Of the tropical cyclones of: the north-west coast of Western Australia we
have two excellent ‘examples in those of the 4th to 7th and 196h to 23rd March.

* The first was, relatively, of- only moderate intensity but it caused severc gales

and heavy rain, and at- ‘Wallal 6n the coast the pressure fell to 28:98 inches
(981-4 mb). The second storm' was one -of the most severe experlenced n- the
region. Much damage was done to buildings, etc., ashore, while at sea therc
were grave losses. The most disastrous of these that-of the s.s. Koombana, with
all her passengers and crew. . At 23.30 hours on the 2Ist a pressure of 28-866

inches " (977-5 mb.) was recorded at Cossack. The barometer then remained

almost. stationary and the w1nd practically’ calm until 02.00 hours on the next

day. On the 21st there were hurricane. winds from the east. Next day when

the barometer began to rise, a strong westerly wind set in. The damage done
40 miles to the eastward, was more severe than at Cossack. The rainfall was
very heavy, as much as 13 inches falling at one place and over 5-inches being
recorded as far inland as 200 miles. In Bulletin No. 16 of the Commonwealth
Bureau of Meteorology this cyclone is shown as originating east of ‘Darwin in
northern Australia on the 15th. Actually, a depression appears on each day’s
chart' in a progresswely more westward position from that date until the 19th
when, according to the present a.nalyms the cyclone which subsequently passed
Cossack is first shQWIl But; it is not possﬂ)le to state what’ the du‘ectlon of

A
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movement of these low pressure centres was on each particular day and thé
westerly winds indicated on the north coast of Australia make it unlikely that
the movement was to the westward. In the writer’s opinion there was & series
of regenerations of -the original depression by successive invasions of cold air,
each regeneration occurring further ' westward. There can be little doubt,
however, that a condition favourable to cyclonic development was carried
westward from day to day. Whether this was a saturation of the cold air by
the rain falling through it around the centres of the depressions, some development
at very high levels, or some other set of circumstances cannot be stated. We
‘have yet much to learn regarding theé structure and life history of tropical cyclones.

The disturbances which occurred on the Queensland coast between the
6th and 8th of April were very interesting and remarkable. It is stated in the
volume of ‘ Rainfall Observations in Queensland,” published in 1916 by the
Commonwealth Bureau of Meteorology, that a tropical disturbance was off the
coast and -caused strong winds, rough seas, and heavy rain between Cooktown
and Bowen, It is further stated that a cyclonic storm occurred at Innisfail on
the 6th. It commenced at 4 p.m., the wind increasing in volume, and lasted till.
11 p.m., accompanied by torrents of rain and terrific lightning. A number of
buildings were damaged and cane crops suffered. In Bulletin No. 16 of the
Commonwealth Bureau of Meteorology, also, this storin is referred to as a cyclone.
It is not clear, however, that it was a true tropical cyclone. No very low pressures
are shown on the charts or mentioned in the account of tle storm and it seems
possible that the damage to buildings was due to a small tornado. The rainfall,
nevertheless, was phenomenal. The amounts shown on the chart of the 8th are for
the previous 48 hours, ' :

Between the 13th and the 16th April, a steamer travelling from the Solomon
Islands towards Sydney encountered what appeared to be a series of cyclones of
considerable severity, the barometer being reported to have fallen to 29:10 inches
at one stage. Conditions were favourable for the development of an active front
in this region at that time but no data are available apart from the ship’s account
and this does not give positions.

In spite of the subsidence taking place in the sub-tropical high pressure
belt, that the rainfall over the ocean to the east of Australia is not light is proved
by observations at Lord Howe Island, Norfolk Island, in northern New Zealand,
and at the Kermadec Islands. This is presumably due to the high rate of
evaporation from the ocean surface. In Australia, except on the east coast, a’
very dry zone occurs. ‘ ' ‘

In the ocean waters immediately surrounding the Antarctic Continent,

" as previously’ mentioned, the temperature is practically constant at that of the
freezing point of salt water. The annual variation of the surface air temperature
must,. therefore, be slight. Even in the southern-ocean, partly: owing to the
condition just mentioned, partly to the very high degree of cloudiness, and partly.
to the stormy oceanic conditions, the annual range, as illustrated by the data
for Kerguelen and Macquarie Island, is small. Over the Antarctic, on the other
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hand, the variation is large.” Some of this variation must be'confined to very

shallow layers but even in the upper air it must be considerable. Again, in low-
temperate and sub-tropical latitudes there is 4 considerable annual variation.
Thus in high latitudes one would expect strong temperature contrasts between
northerly and southerly winds and consequently, stormy weather in winter and
this' is in accordanée with experience. In middle and low temperate latitudes,
however, one might expect the summer to be the stormiest season and the winter
the least. Actually the winter has not the marked storminess in Australian and
New Zealand waters that it has in the Northern Hemisphere. The average wind
velocities, especially of westerly winds, are least in either autumn or winter.
The stormiest period, however, again especially as regards westerly winds, is in
spring and not summer. Furthermore, cyclonic storms; which though over a
smaller area than westerly storms, produce ‘some of our most severe weather are,
as-stated earlier, most numerous in sub-tropical and low-temperate latitudes from

May to July. Except in the tropics, the period from January to March is the

least stormy portion of ‘the. year.

- Storm activity is obviously closely associated with the movements of the
planetary wind systems, the tracks of the moving anticyclones, etc. Thus the

tropical cyclones occur when the Southern -Hemisphere is being invaded by the -

north-west monsoon. The winter cyclones referred to above are most frequent
when the antlcyclone tracks are moving northwards and Westerly storms when
they are moving southwards. But much more complete and precise data on all

" these questions and particularly regarding the structure of the upper air is wanted

from the Southern Hemisphere before the general cuculatlon can be thoroughly
understood. . ‘

AR MassEs.

At present,. there is no recognized general classification of air masses in
the Southern Hemisphere. The use of the adjective ““ maritime ”” in a hemisphere
whose surface consists so largely of water would seem superfluous. Nor does there

‘appear to be any air mass to which the application of the term ** Antarctic >’ could

be justified. Cold air is being continually produced over the Antarctic but it
cannot be regarded as a reservoir of air with approximately uniform characteristics.
In one longitude, air which.is warm for the particular latitude will be flowing into
the Antarctic while, not far away, cold air will be.flowing out., There will be this
alternation in numbers of parts of the periphery of the zone. The_bbunda.ries
of the various outflows of cold air are not.continuous nor is there any very definite
latitude to which they normally reach. The northward excursions are to very

varying distances. Through various processes the air which has started northward =~
as cold air becomes diverted from its course, the outbreak or a portion of it is

turned back southwards, often after. a comparatively short interval, and soon
becomes ““ warm air.”. Cold air which continues northwards is constantly receiving
heat from the sulface and by radiation and its temperature, moisture content,
and often its structure is soon very different from what it was over the Antarctic.

For example even were air -to move continuously with & northward component -

i
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- from the Antarctic to New Zealand, its state on-arrival would be determined by
conditions over the Southern Ocean and not those over the Antarctic. Similar
remarks apply to warm air. -This may originate in the tropics, or from once
cold air which is returning southwards after a recent northward excursion, or it
may come partially from each of these sources. Much of the returning air will
have travelled round anticyclones but there are various other ways in which cold
air may have its direction of movement changed. . It will be clear from the charts
that air masses in the temperate latitudes .will usually be of composite o'rigin.
At present it would seem advisable to classify air only as either  cold ” or * warm,’
the terms being used in relation either to the latitude in which the mass finds itself,
or to an adjacent air mass: ' o

The air which comes across the Equator in the north-west monsoon in the
summer half year, having travelled for long distances over tropical waters must
have rather definite and uniform characteristics and it should, perhaps, have a
name allotted to it. In New.Zealand, warm air which has come from Australia
will be drier and of different structure from that which has come from the same
latitudes to the north or north-east and when sufficient aerological data about it
have been accumulated, it also should probably have a separate classification.

. Possibly, it. will beé necessary ultimately to introduce some other distinctions.
But, generally speakmg, the differences between -air masses and the umformlty
and persistence of their characteristics, is less marked in the Southern than in
most parts of the Northern Hemisphere. The most important factor in regard
to an air mass will be the distance which it has moved, from the north in the case
of warm air. and from-the south in that of cold, during the preceding few days.
The factor next in importance will be the processes that have been taking place
in it, such as convergence or divergence, uplift or subsidence, etc. In temperate

latitudes as far south as 45° 8. in the Australian-New Zealand area, air mass
characteristics are grea.tly influenced by the fact that this is the region of the
high pressure belt. The curvature of the paths of both cold and warm air is
predommately anticyclonic and subsidence is frequently taking place. Thus in
the warm air, though there is usually considerable high cloud, low cloud, mist or
fog, are often lacking. Visibility may be good. ' Similarly, in cold air, not very
far in rear of a front there are frequently brilliantly clear skies and extraordinarily
good - v131b111ty When warm air does answer to the descriptions given in Europe.
of tropical air 1t is usually moving into an area of lower pressure, and marked

‘convergence is evident. Generally these phenomena are associated with fairly
well-developed cyclones. Cyclones, especially the large winter type are often
accompanied in ‘their forward halves by widespread and persistent fog. When

. cold air is moving over a long straight path either from the west in the higher

latitudes or from the east in the sub-tropics it exhibits unstable characteristics
with showers over very wide areas. As will be seen from the charts, this type
of rain’ is common and frequently heavy .on the Queensland coast.

‘Temperatures at Macquarie Island are not greatly affected by the presence
of land and, therefore, afford unusually good means of determining the differences
of surface' tempeérature between air masses. Measurement is complicated even
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there, however; by the fact that the greatest contrasts are usually in the neigh-
bourhood of fronts and ‘at and near the front conditions are disturbed by the
vertical movements taking place. The greatest differences occur, generally,
about occlusions. It-is with them that the contrast between the directions of

‘movement of warm and cold air, or in this case, actually between returning and

fresh cold air; is usually most -marked. Occasionally, however, cold fronts bring a
large fall” of temperature. -For the year dealt with, the average change of

‘temperature with the passage of a principal front was about 4° F. The extreme
.difference between cold and warm- masses a.veraged rather less than 6° F. The

differences were greatest in winter, rather less in spring, still less in autumn,

‘and least in summer. Total differences of as much as 10° F. were not very rare

in the winter half year, the highest belng 13° F. - The greatest fall in a smgle step
was about 10° F.

WEATHER AT THE ANTARCTIC STATIONS.

" The weather suquences at the Antarctic Stations are very much obscured
by the prevailing katabatic. winds, the cold surface air layer and the presence of
thick drlftlng snow, mainly picked up from the surface, when the wind 1s strong.

Adélie Land.—At Adélie Land -the southerly .or south-south-easterly

Jkatabatic wind was blowmg almost constantly, was nearly always strong, usually
of gale force, and frequently of hurricane force for considerable periods. The

stronger the wind the greater, in general, was the turbulence and the mixing of
the lower layers of the atmosphere. The snialler, consequently, was the surface

‘inversion and the higher the surface air temperature. . This effect on the surface

temperature was so large relatively to the changes due to the advent of different

~ air masses that it is practically impossible to isolate the latter at any time. With

the approach of a depression the blizzaid almost always increased while at varying
intervals, usually a few hours, after what according to the analysis was the time
of advent overhead of the cold air there would be a decrease. The increase in
the wind during the approach of a depression the writer believes to be. due to

‘the arrival of warmer air over the ocean to the north and also above the katabatic
'wind, over the land. - The contrast between the radiation equilibrium temperature

of the inland ice and the temperature of the free air is thereby increased. This

‘would tend to cause an increase in the katabatic wind. .The warm air, also,

would be more stable so that the katabatic wind would probably be shallower.
It is true that the warm air would have a component of motion from the north -
which would oppose the blizzard but apparently at Adélie Land this effect was
entirely ‘masked.by that described above. The sea was practically always free
of ice at Adélie-Land so that the horizontal temperature gradient on the coast
always tended to. be steep. This might account largely for the phenomenal
severlty ‘of the katabatic wmd at this locality. '

. Conditions of the type described above prevailed at Cape Adare and Queen
Mary Land, At Cape Evans there was a nearer approach to the normal,
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The great strength of the blizzards and the density of the drift snow which -

usually accompanied them made weather observations, particularly of cloud
structure, .extremely difficult or impossible at ‘Adélie Land just when they would
have been most interesting. Furthermore, observers at that time looked for and
recorded different features of cloud and weather phenomena from what they
would nowadays. It is, therefore, not possible to get much idea of the structure
of depressions. Simple fronts seem frequently to be accompanied by little or no
cloud at Adélie Land.. There were usually large areas of overcast sky associated
with occluded wave depressions and there is little doubt that most of the snowfall,
which must frequently have been very heavy, was connected with them. The
orientation of the coast-line is favourable for the rapid uplift of warm air from
the north and the production of .much precipitation from it.

Queen Mary Land.—At Queen Mary Land, except when a depression was
in the vicinity, winds were very light. Surface air temperatures were, therefore,
very low and even a moderate wind _produced a considerable rise. A blizzard
would often cause an increase of 20° or 30° and the temperature would remain
- high until the wind dropped.. Frequently the thermometer screen became filled
with snow and the thermograph record useless just when fronts were passing.
Snow was associated with most depressions and especially occluded waves.

The winds at Queen Mary Land did, however, show more vanety and a
closer relation to the weather than did those at Adélie Land. Occasionally,
particularly if a cyclone were passing to the south, a light northerly wind preceded
the advent of a front, more especially an occlusion, just when a northerly would
be expected in the free air. On one or two other occasions when the cyclone
centre was further south a westerly breeze blew at Queen Mary Land as one would
‘expect under normal conditions. In numbers of cases the passage of a cold front
was followed by a south-westerly breeze instead of the katabatic wind from the
prevailing east-south-easterly direction. Usually, the strong winds soon dropped
after the passage of a front and the advent of the cold air.

Cape Evans—At Cape Evans northerly winds frequently set in as a front
approached and were sometimes strong. KEven when the northerly was unable to
overcome the surface drift from the south-east there was almost always a marked
reduction of the force of the latter. Northerlies were especially likely to occur
between a cold front and an occlusion or when a cyclone centre was. passing some
distance to the south. On the other hand, after the passing of a cold front or
occlusion the advent of the cold air was almost always accompanied by the setting
in of a blizzard from an approxima.tely east-south-easterly direction. In winter
the south-easterly wind usually set in some time before the arrival of. the barometer
minimum but this effect was much less marked in summer.

The temperature régime at Cape Evans, also, was more normal, esf)eciallv
in summer. In the latter season, warm air masses brought with them higher
surface temperatures and a fall followed the advent of a cold air mass. In the
winter months conditions were much coniplicated by the fact that, as at the
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other stations, any increase of wind tended to raise the temperature through
decreasing the surface inversion, while radiation caused low temperatures in
calms or light winds. - Nevertheless, it was still possible sometimes to trace the
effects of warm and cold air masses.

Conditions at Cape Evans differed greatly from those at Adélle Land
‘As has been pointed out, the latter station was on the shore of a sea which was
almost always free of ice; while to the south there was a gradual rise to the
interior plateau. Cape Evans was on the western side and at the foot of the
lofty Mt. Erebus while some distance away to the west, across McMurdo Sound,
was the high and steep escarpment of South Victoria Land. To the south-east
lay the expanse of the Great Ice Barrier. McMurdo Sound was frequently frozen
over or covered largely by pack ice. The situation is unfavourable for the
production of much precipitation in. depressions approaching from the west or
north-west and of the nature indicated by the analyses. Mt. Erebus would
protect it from north-easterly winds. At high levels the prevailing wind is from
a westerly quarter and any moisture in this would be removed by the western
ranges. One would expect the greater part of the precipitation to be produced
‘by the blizzards of cold air from the south or south-east. Both would be subject
to convergence and uplift when passing through McMurdo Sound, while the south-
easterlies would be forced to rise over the western ranges. Even from the
southerly there is considerable protection by Mt. Discovery and the.Bluff Peninsula
to the south. Actually, the precipitation in McMurdo Sound, and especially
on the western side is light and most of it does appear to come in south- ea.sterly
blizzards: At Cape Evans, in addition to the local drift off Mt. Erebus, there is
a great source of cold air to the westward as well as to the south. ’

The records from Macquarie Island are extremely interesting but the régime
there is typical of a station in high temperate latitudes. It is well shown by the
pressure and temperature traces and the charts in the Volume, and by the tables
and the excellent weather diary contained in Volume II. The climatology will
be discussed in a later volume. Attention is drawn to various special features
in the notes on the daily charts themselves. . During outbreaks of cold air the
temperature record at Macquarie Island showed rapid fluctuations due evidently -
to showers, especially showers of hail. Indeed it is possrble almost always to
tell from the temperature record when hail showers are occurring.

.NoTEs oN THE CHARTS.

The February charts are interesting because the month was a fairly active

one in Antarctica and the weather changes at this season, particularly in the
" Ross Sea area, are much less affected by the presence of the cold layer and the
prevalence of katabatic winds than in the winter half year. There is, therefore,
a much better check on the analyses. The same is to a large extent true of March
also. During the middle and latter portions of February there were frequent
‘and widespread rains in Northern Australia, accompanied in many cases by
‘thunderstorms. The origin of these rains, which have been referred: to e]sewhere
is not entirely understood.

e
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During March; in addition to the important tropical cyclones in Western
Australia and the New Caledonia area, there was activity in the tropics during
most of the month. Following the first of the cyclones in the_north west a cyclone
of an uncommon type developed in central and southern Australia, apparently
in the same air stream. Such developments may have an interesting bearing
on the life history of tropical cyclones.. Pressure- was low in.the Antarctic in
March and the month was a rather stormy one. The vbyage of the Tefrm Nova
added to the value of the Charts.

April was not quite so interesting as March but certain features have already‘
been mentioned. From the 23rd onwards until the 3rd May there was a good
example of the south-westerly type of weather which, though not occurring very.

frequently, is one of the characteristic features of the New Zealand climate in
autumn and winter. .- Following aninvasion of warm air and an active’ frontal
zone there is a wide outbreak of cold air from the south-west. . In rear of the
principal front numerous secondaries develop in the cold air. Anticyclone D
became intense, extensive, and slow moving. The northern portions of- fronts
disappeared in it while, at the same time, conditions were dlsturbed and several
cyclones developed in Antarctica. '

In much of May the analysis of the charts was dlfﬁcult espemally in the
Australia-New Zealand region. On the 7th an entirely new.front appeared to
develop between New Caledonia and Norfolk Island a.nd a cyclone to form-on it
At the latter end of the month the Awrora was at sea. '

The Aurora remained at-sea in June. From _the 2nd to lthe. 6th an'd. the
8th to the 11th there were pronounced invasions of cold air over New Zealand.
These were probably associated genetically with the rains in eastern” Australia

which culminated by the 10th June in-very serious:flooding. On the 11th there .
" was an interesting cold outbreak over Western Australia which extended eastward
during the following days. A number of secondary fronts developed in 1t and it

resembled the type of outbreak seen more completely in New Zealand of which
an example in April was referred to above. Pressure was very low in the Antarctic

in June and the pronounced nature. of the pressure changes makes the analysis-

especially interesting and more certain than in most months.

At the beginning of July there were again rains in eastern Australia which
were in many places heavy. These are undoubtedly due principally to instability
or potential instability in moist air and its uplift on crossing the coast. In some
cases at least, however, other factors, such as convergence, must be involved and
a_ detailed 1nvest1gat10n of the conditions under which they occur, including

observations in the upper air would be. of conmderable interest. Cyclones a,,

¢4, and ¢, were of rather unusual types. On the 24th to 25th there was heavy rain

in New Zealand in high pressure on the northern -ﬂde of an lntense antlcyclone R

This Was another interesting month

In August, the analysis’ was again. Very difficult for a conmderable tlme,
but, later, changes became more pronounced. . The pressure readings at Chatham

also.

Island were sometlmes unreliable.. This was so occasicnally in other months

)



METEQROLOGY. 31

In September, pressure was very high in the Antarctic and activity relatively

slight. At Macquarie Island and in New Zealand, on the other hand, pressure
was low. From the 1st to thé 4th a very intense anticyclone moved southwards
to the Antarctic coast where it caused ‘the highest pressure hitherto recorded.
The contemporaneous weather changes in Australia were very interesting. During
these periods of high pressure in the Antarctic the analysis there is difficult and
very uncertain. From the 11th to the 18th September there was a remarkable
development of westerly weather following a widespread invasion of warm air
over eastern Australia. Conditions were stormy over southern Australia and
New Zealand but not so at Macquarie Island, although pressure fell very low there.
Pressure in the Antarctic was mainly high at this time. There were remarkably
widespread rains in advance of fronts in New Zealand on the 12th and 20th. On
the 29th pressure was exceptlonally high at Cape Evans.

October is normally the month of lowest pressure in New Aealand and the.

quarter of the Antarctic with which we are concerned; condifions are stormy;
and there is a prevalence of westerly weather. In 1912, however, pressure was
rather high and conditions were generally quiet. Westerly weather, but not of a
very pronounced type, was in evidence in the first part of the month and there was
a disturbed period at Queen Mary Land. -

In November and December pressure was rather low in the Antarctic.

On the 4th November the chart shows rain at almost all the New Zealand stations. _

The movement of anticyclone C from the 16th to 22nd is interesting and of a type
- which occurs frequently. "On the 24th there were gale winds in Western Australia
on the northern side of an anticyclone but the weather remained fine. The Aurora
was at sea from the 14th November. During the early part of December some
fronts seem to move faster than the pressure field would have indicatéd.

On January the 6th disturbed conditions and heavy rains occurred in
central and western Australia. Easterly winds prevailed over Australia in the
middle of the month combined with activity in the Tropics. The weather changes
recorded on the Awurora and Terra Nova were very interesting.and instructive,
affording a check on the analysis. For a full account of them the published
“logs "’ of the vessels must be consulted.

Sydney: Thomas Henry “Tennant, Government Printer—1947,
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¥ Front ¢ is moving ipto, anticyclone A and becoming weak. Temperatures are high in the central and eastern interior of Australia.




Frontolysis is proceeding on front a.  Wave b3 has o long ocelugion. - . ) \
. « . B
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Front o nuw lies across anticyclone A, Wave by has disappeared. the eold front probably having ‘dissolved. Wave 4, has developed a cyclonic centre at the tip
: of its ocetusion. ' : o




MON. 5 TH FEB. /9/2

Anticyclone A is now definitely divided by front a. "A considerable amount 'of rain has fallen in' eastern Queensland, particulurly the southern  portion.
. ’ The northern part of front & iy beeoming retarded.



2

Front b v experiencing frontulysis in the anticyclonie-region but frontogenesiv in the northern portion. aatievclones A7 and B are werging into one. Tt s
still hut in Queenstund where there have been further scattered rains.  These rains are probably due to convergenee.

A B S
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The eastern part of front' h is new crossing aﬁticyclunu B. | There has been cyclogencsis on its castern part at. wave by but thin is now beginning to merge
ints the wind system of e especinlly the small eyelone ey, which has a strong circulation. Rain  has f{allern about beth c¢yclone centres, ' Fronta- in R
/ - . o . .
. Australin are active for the first time in the month. N\_\



8 TH FEB. /912

Front b is no longer traceable. - There has been general rain in the south-cast of Australia.
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Anticyclone C has .become intense and i’ centred quuh'h of the usual track. ' There iv a well marked. invasion of. cold air over cagtern Australin and
* . frontogenesis in the north.. " A small cyclone has duveloped on the tip of the occlusion® of wave cy.,




‘l"rontulnyle\'clopnlen‘!s are, stillxrniarked north “of u_ntic&'clorié C. " A small éyc‘lone i still7centrad in ‘north-western 'Wes_tm'-n Austraiia.  Thére are indications -

. of a‘cyclone having passed Queen Mary Land to the north. -
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Front ¢ v now becoming less marked, A considerable sonount of rain has been associated with i,
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The Antaretic cyelone is now passing nerth of Adélie Land. There is great instability over Quecnsland as indicated by the heavy ruins and thundérstorms.

This is in air, originally cold, which has come round anticyclone C and is beginning to return.

by



“The ..ncn]ierh portion of front e has -been cul off by anticyclone 1. Cyclone e is passing epstward and probably filling up.
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Anticyelone D s now well developed und centred rather far south. Cold airtis heing carried over Queensland, being heuted rapidly, and becoming very
unstable.  Rain has fallen in Weatern- Aurtralin with the passage of frons f. .
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Unstable eonditions with scattered thumderstorms and heavy rains pemist in Queenstand watil the 17th. Arnew cyelone gy is approaching Queen Mary Land,




thing‘ of note.
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wing &ny- suggest that cyclone

nd the follow

this’ a

wind at Adélie Land on

2

The reduction

southward of it,

passing to the

@ is
the upper air.

.

giving a gradient for northerly winds in

in the force of the katabatic
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Very heavy" rain has fnllen in Northern Queensland; and the Northern Terri]tnry of Australia. This is probably nssociated with the unstable. conditions
previously existing, wave f,, and o well-marked finvasion-of cold air round. anticyclone E. ' ™




TUES. pOT FEB. 912
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" Cyclone g; has reached ‘the Ross Sen where there are blizzards round the tentre. Wave y, ‘has developed into a deep. cyclone near Macquarie Island.
I . ) . Front g lies across anticyclone E which ii has divided. - .



© WED. 25T FEB. 19/2
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Scuttered heavy rains have continued' in Northern "Australia,  Front g, alao, Mas bocome metive .ihere. These phenomena appeat to be associated with -
: ' . invading moist air coming round the north side of anticycione E. o
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Heavy rain continues in Queensland and has extended to New South Wales. The rain in South® Australin is not completely oxpluined.  The Maequurie
Island thermogram shows u marked rise of temperature between the cold front and the ceclusion of Ay and a fall after the passage of the occlusion.



- Anticyelone B is

once more being cmmcd_and divided by a front {h).
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el

There is much rain still in eastern Aust.mlia'. Nowe the winds in the Ross Sea.




| SUN. 287HFEB 192 T T

lige b D ) 0" 50 70 ur . P

Wave ji has developed into a decp cyclone. Note the very light wind at ‘Adélic Land where in the free air there ia

] probably a strong gradient for
northerly winds. Anticyclone E is unnsually.far south and has become intense, .
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There is a blizzard at Cape Evans as the cyclone approach

< n i - i i

es. The katabatic wind is again blowing at
hatt Leen reported in eastern Australia.

. Widespread and often heavy rain




TUES. 277# FEB.I912
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" Another deep 'c.yc!one is approaching Adélie Land. Widespread rains are agz;ih recorded in castern Australia. Conditions are disturbed over much of the
Continent.  Antieyclone F is beginning to merge into the high pressurc-area centred enst of New Zealand. ’
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Note the calm aud smow at Adélic Land. There must be a strong gradient for northeriy winds in -the free-air. The passage of front A caused & sharp

fall of temperature at Macquaric Taland,
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RI.1ST MAR. 19/2

on j whieh is\ moving northwards, There has been widespread rain in Western Australia,

New South Wales and- parts of Queensland, with r_g!}ny' heavy falla.

Front- 'k is crossing anticycloxié G. Note the shape of the waves
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th. with §. There has been further heavy rain

ront & has besn broken

in eastern Australia.
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There are interesting evidences of the passage of front « in the Antarctic. Note the wind- changes at the ** Terra Nova,” near McMurde Sound. and the
series of changes of pressure wind and temperature experienced by the * Aurora ™ north-west of Adélie Land. '
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Note the evidence of the passage of & warm front at Cape Evans,’ Front a by passing anticyclone A,  For some days there have been instability rains
and rather low pressure in north-western Western Australia.® Now a definite depr(msi_on has formed, the last stage probably  heing the influx of cold air
from around anticyclone A. There have been extremely heavy rains also on the wouth const of Queensland. .

{



TUES. 5|74 MARCH 19/2
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A typieal example of a tropical cyclone of north-western Austrulin is now developing there. It i not a very deep one bat is causing very heavy rain.
. Note alao the cyelonie development over northern New Zealand. .




- WED. 6 T# MAR. /9/2
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The nurth-western cyclone has intensified. A very marked iall of temperature is shown on. the Macquane Island thermogram with passage of the
occlusion of wave as,
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The north-western cyeclone is now filling up.
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Note the strong westerly winds over New Zealand and the very tow pressure at Macquarie leland.  There is a very interesting development in south-
central Australia.  This is probably associated with the infiux of eold air into the field of the tropical eyelone.
. B
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north-west of Australia,
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crossing Anticyclone A.

intense cyclon

by has developed into an

Wave



SUN. IOTH MAR. 19/2

Front b is now separating’ inte two parts. Note the northerly winds in the Ross Sea region. The second cyclone failed to develop in
north-western Australin. There was much rain around cyeléne by, There have been heavy falls and thunder ulse in western Queensland.
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A deep cyclone has developed on the tip of the oeelusion of &5 The deepening is possibly due to & fresh supply of cold air behind front ¥ which has
merged in b
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Note the series of changes, especially ‘winds in the Rosd Sea .area with the passage of front ¢ and cyelone ¢.  The temperature falls very sharply again
at Macquarie Istand after the passage of cyelone by,
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. Note cyclone ¢y which iy passing the ““ Terra Nova”  Much rain ix will reported from northern Queensland.



THURS.|14TH MAR 1912

The series of wind changes recorded in the log of the Terra’ Nova '’ during this period are very interesting. Heavy raina are again reported from
. _northern Queensiand. . :
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Nute the commencement of w series of waves in the tropies on front o There were many sudden falls of temperature at Muacquarie lsland during the
preceding few days due to hailstorms, '



SAT. 16 TH MAR 192
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There is a small ‘eyclone at Durwin at the tip of the oeclusion of .
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Activity still continues on front ¢ in the tropics. A well-developed cyclone, e4 is now centred near New Caledonia,
. ) N .
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Cyelone cg is now approaching New Zealand. . Another decp cyclone is passing the Terra Nova."
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- Cyclone ¢y is moving moye slowly and filling up. A cyclone is forming

»

in north-western Western Australia, the centre being on the occlusion of es.
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THURS. /ST MAR. 1912
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Cyclone ¢s lias maved very little,

The new cyelene in north-western Western Australia has become deep.
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The cyelone in Western Australia has reached its maximum development. It was very severe. Rainfalls of from ¢ to 13 inches were reported from *
near its centre. The pressure fel! to 2R-B4G inches (977-5 mb).  Great datiage was done by it.

. There were marked temperature changes at Macquarie Island with the passage of fronts e and f.

o atite



1 | sAaT 23R MAR 1972 ]

Anticyclones Df und E become merged. -Front f has a west to enst orientation.  Naté the northerly winds at Cape E\‘ans:ﬁnd the movement of :
. cyclone ¢y . . o ' ' U
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A" eyclone is evidently passing north of Queea Mary Land but no pressure readings are available. Wave g2 causes marked tempersiure changes at .
N ' .
- . Macquarie Island. : PRAN
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A blizzard follows the passage of cyclone g at Cape Evand,  There has heen widespread rain over Victoria.
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The blizzard at Cape Evans increases with the passage of front A Rain is falling at a number of places in Vietoria south. of wave g;.
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Front g, following f, also takes a more nearly west to cast orieniation than normal. The shape of the waves on it changes accordingly.
A\
e
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An active depression has formed where wave %y has moved up to gg¢ and .absorbed it. It is raining at many places in Victoria round the centre, especially
south of the warm front and the occlugion. . 0
. S



FRI.29TH MAR. 9|2
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Wave ky though not a deep cyclone causes widespread and heuvy:

rain, -which it is not pussible to show in detail, over wouth-eastern Australia.
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A deep cyclone passes Adélie Land during the day, Rain has been widespread over Victoria and eastern New South Walds,
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SUN. 3/5T MAR. 1912

Anticyclone F has intensified over New Zealand. It has beon crossed ‘[)y front k. There have been some instability rains in the interior of
’ ’ Western Australin, - :
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Anticyelone F has become very intense.

1



TUES. 2ND APRIL 912

X! '

A wuve appears to have developed on the secondary front j7.



" WED.3RP APRIL 19/2-
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*Front j! has become merged in j.



THURS. § TH APRIL|I9I2
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Wave .ff hes developed into a shallow eyclone and is passing through Bass Strait. Anticyclone H has moved on an unusual coume; later it
merges, into the high pressure east of New Zealand.



A cyclone is passing Adélie Lund and a much deeper one approaching Queen Mary Tand.
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Pressure charges indicate that cyclone #; has passed Queen Mary Tand.

R
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Wave ay has developed into a cyclone. This appears to be the culmination of a process in this area, where low pressure has prevailed for several days.
Cyclone b, has probably filled up as it moved routhward. Its cold front alone appears to have affected Cape Evans where a blizzard was blowing next day.
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Cyclone ag has developed a long occlusion,

Q

nd coast

A fresh cyclone is’ approaching Queen Mary Land.

ted with o small depression.

Note the extraordinarily heavy rainfalls on the



TUES. -9 TH| APRIL 19/2
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Cyclone ¢ hax, passed sonth of Queen Mary Land.  There is very widespread rain over New Zealand.




Wave Hy hag approached Cape Evans,



™ APRIL 19/2

| THURS.

~ The temperature is high at Macquarie Island.



FRILI2ZTH APRIL 19/2

The temperature fell at Maequarie Teland during the day as the fronts passed.
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Anticyclene B i rather intense with an outhbreak of cald wir on its eastern side.
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APRIL 1972

Antieyclone B is still intense.  Front & has been moving fast.  Possibly the northern portion as shown is no longer a true front, huving been over-run

in the upper air.  The pussage of front ¢ was well marked on the Macquarie Tsland barogram.




The temperature fell gradually at Macquarie Island but changes actually at the fronta were aslight. The passage of the occlusion of ¢4 is shown by
: : a trough in the barogram.



“There are evidences that wave by has deepened east of New Zealand, while a wave is developing alvo on the secondary front bl ’



Front ¢ is being carried northward over antieyclone B. while its more northern part is becoming stationary. The shape of wave e and the
advaneed state of ocelusion are consequences of this development.

L
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The western portion of front e has been separated from the remainder and is disappearing. Note the northerly wind at Cape Fvans. The cyclone
£y is drawn to account for wind and pressure changes during this and the next two days. .

—



FRI I9TH APRIL 19/2 |

A blizzatd s blowing at Cape Evans.  Eusterly winds prevail over northern Australin and front d is taking an casl to west orientation.

Al



+ Little aetivity is shown by any of the fronts.  The position ix rather one of stagnation and analysis 4 diffieult,



SUN. 2/ST APRIL 1912
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Antieyelone 1 has suddenly become intense und eXtensive and wuel of front 4 has dissipated.  Note the serics of pressure, temperature, and wind
changes w1 Mucquurie Tsland and the pressure and wind changes at Adélie Land. '
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Anticyclone D in still intense mnd_-_'eklqulivc. This and ‘the “eyclonie de\'clnpmun-ts in Antarctica are probubly' rnsst)t:'tuts:d._ T
. " Adélie Land- barogran: during the night of the 22nd is not undemtood. - i

e

cak. in the .0
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Wave oy, hus developed into an intense evelone. . Note the sccondary fronts in the cald air.



1 . . . . . - i .
Cychme dy hns deepenedt and there are strong ,\_I:nlou wnd hiewvy rain aboud if. The serivs of seeondary fronty to d are strongly developed and waves
form on womd uf them,  On' thé -other hand  conditions are unfavoarable, for the  propagation of the northward portions of fronts f and g

. -q',.-_-—"vn.' Ay g -



LT ! . N - ) . . ) - . .
+ Secondary fronts continue to develop behind 4. Note the wind discontinuity and. the rain over Victoria. A .deep evelene in  appronching
* e Adélie Land.  The wind direction was not recorded at Cape Evans. °

e,



" FRI.26 TH APRIL 1912

A cyclune iy centred near Adélie Land while a low-pressure trough is pussing Cape Evans; note the northerly wind at the latter ‘station. A small
cyclone in appronching Masquarie [Island also: the temperature there rose steadily till 16 hours when a steady. fall followed. There are westerly '
- or south-westorly gales in New Zealand. ’ :



. .
There are wtill strang gales and widespread roin in New Zealund.  The recent series of developments there fis typical of what happens in n strong and
extensive solth-westerly current.  The wind direction was not recorded pt Cape Evuns but wis probably south-east and the cyelone pansing te the north.
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Anllcyclnnc D wps intensc - und persistent over: *Australia and probably marks the onset of winter conditions,
The latter was accompanied by marked temperat,ure changes nt Macquarie Island.

It is now being crossed by front h.
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The movement of the northern part of front 4 appears very fast and it is possibly not  true front there.

'




TUES. 30 ™ APRIL 1912
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Antieyclone D is still intense. Southerly gales persist in New Zealand.”



QUEL]

N MARY LAND

b AT I £

L3

Y

=X QU
3




L WED. ST MAY 1912
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A very sharp rise of temperature occurs:at Maequarie Island’ fullowisng the passage of the cold front. -
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Anticyelone D s nr last beginning to ‘move and the spell of south-westerly weather
’ Note the blizzard at Cupe Evans.

over New Zealund is renching its close.
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Fronts apparently do not extend on to the Australian Continent, probably on aceount of “the easterly  windy on ‘the north side of nnticyclo:ié D.
Thy tempersture is high at Maequarie Island but a fall of 10° F. follows the passage of the occlusion of 73, There is a blizzard again at Cape Evans.



U SAT 4 TH MAY 19
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The analysis is difficult in New Zealand and Australia during ‘this nionth and fronts are' poorly marked. The intense blizzard at Cape Evans in
assumed to be' due to the passage of cycloné 1) in a south-cnaterly "direction across the Ross Sea.



SUN. 5T MAY 19)2 o £y

< a‘?‘ ]
e b o . - i o

‘Note the extensive depression over Wentern Australin with a gale in the west.
- Wt " .
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A new front appears to be developing'\xe(ween New Ciledonia and Norfolk lslnndlnndvn wave to be devcloping on it




Ly A eyclone has developed on front #; with which ¢ hax merged.
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The aorthern cyelone is now near New Zealand. -




THURS. 9 T MAY 19i2
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The northern cyclone s noving south-eastwards past New Zealand.  There i a . blizzard i Cape Evans,  The sequence of clhanges during the®

past three dnys snggests that n eyelone hoas pawsed from Queen Mary Land almost over Cape Kvans.  Unstalde awd probably thundery conditions
' prevail in Western Australia, :
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FRI.IOTH MAY 191g
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The strong wind at Queen Mary Land suggests thut a cyclone is passing to the north.  Front & is well marked over Australia,



SAT Il TH MAY /9/£

Note the westerly wind at Queen Mary Land. [t is probably blowing towards the cyclone centre. ’
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Prossure changes aanl wind indicate that o from s nesw appwosnching Cape Exune. The nmieyelone Do finally disappearing,
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Cyclone dy ix approaching Adélie Land. “Ther ix n slight Blizzard at Cape Eians.



TUES. 14 TH MAY /9/2
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The pressure changes at Queen Mary lLand indicate the passage of a cold frout followed by an ocelusion. A eyclone centre is, therefore,

. the south.

The blizzard at Cape Evans has increased.

drawn to



-3

N
o
S
>~
~
S
m.
A
Q
Wy
=

Front e ix beginning (o cros anticyelone A
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THURS. [6 TH MAY 19/2
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Nete the remarkable series of temperature ehonnges ot Macquarie sland, d appears to have passed fiest as o cold frent on tlie afternoon of the Eth,
bringing a fall of temperature and o have receossed s owoowarne front at 02 hours on the 16th, giving o sharp rise. Tlhe cold front of dy then

prsed it abont oo and o progrossive fall of temperature fullowed,  “Phe fall was tapid after 20 howrs when the ocelusion passed in e upper air.

Some snow fell.

»



FRI. 17 T MAY 19/2
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There hiax been some rain on the (Jun\enslnn(l const for severnl davs.  The pussage of front e ix shown in the Perth barogram.

-
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A cold front-and an occlusion appear to pass Queen Mary Land. There is another interesting series of temperature changes at Macquarie Island’
: . i on this and the next day. P i dmaane LT LTI -



SUN. 19 E‘f MAY 19/

) A deep eyelone is passing  Adélic Land. ’l‘._h(: extraordinary pressure varintions there cannot all he aceounted for.  Fhe cyclone i controlling the
circulation at Cape Evaus, .
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The passage of. front e/ is followed -hy a fali of temperature of 8 F. at Macquaric Island.  Hailstorms and very varinble temperatures occur during
the next two days.
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© Wave gy is drawn to account for-changes at

Cape Evans, espeeinlly the northerly wind Gn the next and following days Henvy anow and lail
- squalls oceur at Matquarie Island. Swow luy on the ground. E




WED. 22 W0 MAY 192 S
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There are strong winds ‘at Queen Mary Land.  Cyclone gy is drawn to aceount for this and the weather next day at Adélie Land.



| THURS|2380 MAY| 1912 st
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Winds are strong again at Queen Mary Land. A violent storm is approaching Adélie Land. The northerly wind at Cape Evans i taken to he
in front of the ocelusion of y;. The analvsis is difficult. : : '

-
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FRI 24 TH MAY 1912°
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Strong blizzards are blowing at all the Antaretic Stations  Cyclone g: has passed Adélic Land while a new one Ay is approaching Queen Mary
Land.  Temperatures fel! very sharply in the ovening at Maequarie .Istand and the development of a cyelone to the south of it is indiented,



SAT. 25|TH MAY /9/; h

Cyelone gy s now crossing the HRoss Gea.  Note the sdevelopments over-the Tasmun Mea during the preceding and- following  days,
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Cyelone ki’ now approaching Cape Evans,
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Another depression jx puowing noeth of Adélie Land. A shallow cvelone over the north Tasman Sea N cawsing strong winds and* heavy rain in
northern New ™ Zealand. "



Note the high presure recorded by the ™ Surora 7 south of Adelaide, " Only e front appears to pads i, and the cold front of Ay i taken to
have disappenred,
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[ WED. 29 TH MAY 1912
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Nute the widespread rain over New Zealand where g appears o owe its energy to the field left by the old occluded depression,

Front A_ i~
extending northwards,  The movement of the waves now over Victoria is slow owing 1o the presence of

the anticyclone to the south and conseqguent
ensterly winds although to the westward there has been a strong somth-westerly authreak,



THURS 30 TH MAY Y912
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Note the wenther changes experienced by the * Aurora”™ an ithern anticyclone has disappeared.
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- : Note the series of changes observed by the * Aurora” west of Macquarie Istand, |
i -
- fl - .



SUN. 2MP JUNE 1912
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Note the temperature changes at Macquarie Island.  Front ¢ appeurs to have crossed it three timea.



The narthern pn‘rt of front ¢ has been dissipated in antiecyclone K. A blizzard has now set in at Cape Evans.
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TUES. 47" JUNE 1912 .
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The air behind front § iy very cold and there are many thunder und. hail showers in New Zealand with snow on the ranges -of the South lsland.



WED. STH JUNE 1912

-

South-westerly gnlex still prevail over "New Zealand.  Front o has passed the * Aurora ™ and Macquarie Island.  The temperature rose prior to
it pansage and-though falling subsequent!y did not reach so low o value as in the preceding outbreak.



There was no trace of front & at Cape Evans. Note the shapes of the occlusions of waves on ¢ which has winds with o southerly component’
on both sides of it.



FRIL 7 TH JUNE 1902
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A dcep cyclone'is passing over Cape Evans. The movementa of the frent in unorthern Queensland and the wave on it and the rain there are
unusual.  Antieyclone A has intensified and winds have increased to both north and south. This is possibly associated . with the -outbreak of .,
: cold air over New Zealand since the 2nd June. | -

.




SAT. 8 T.LJUNE 1912 | 45

" There is » hlizzard at Cape Evans.  Another sirong cutbreak of cold air hus occurred over New Zealand,  There .is snow on the ranges in the
South Island but temperatures are not so low as in the previous outbreak,  Note the pale at Norfolk Island.  Anticyelone & is now very iniense,
Wave n in Queensland is inereasing in encergy wnd widesprend rain is falling. .‘
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SUN.9 TH JUNE 19/2

Note the rain near the centre of Anticyclone A which is still very intense. Wave as has caused some heavy rains but is dying out. (AL

becoming a very active front.
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The south-castern part of b has moved rapidly east and north and is cromsing A,

The northern part hos remained stationary and active oecludad

waves have developed on it in the field of the older depression as,  Very heavy rains have fallen over castern Australia where severe, floods developed.



TUES. 11 TH JUNE 19/2

The warm front of wa\'e.b'," has . probably become diffuse and the whole front, the supply of cold air in rear of it having censcd. is dissipating.
Rain is still widespread, however. along the east coast of Australia. There was a very sherp fall of temperature of 5}° when front d passed
- . Macquarie Island.  There is still a blizzard at Cape Evans,



WED 12]TH JUNE 19/2
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Antieyelone B is centred unusually far south.  There is still o iendcncy tor storm activity over south-esstern Australia, Note the continuance
of the blizzard at Cape Evans; also the south-westerly gales in south-west Western Australia.
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THURS. I3 TR JUNE [19/2
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The activity over wouth-eastern Australia is still noticeable but is beginning finally to die out. Note the secondary fronts in  the nouLh-i\'eﬂlerly
outhreak which hay extended from Western Australia into South Australia.  There iy no trace of these fronts at  Macquarie Island. The
development is typical but secu more eften over New Zealand where lntitudes are higher.
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A cyclone is passing to the north of Cape Evans, otherwise there is little activity.



- SAT.I5 TH JUNE 19/2
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It is not possible to aay whether the two branches of front ¢ are joined. The situntion is a quiet oue.
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There iw little doubt that «# is now a continuous front. It was well marked al Macquarie Island ecausing a sharp full of temperature
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Note 'the developments in Tesmanis, at Macquarie Island, and over the south Tasman Sea. The analysis in this region is based largely on the
barograms ond thermograms at Macquarie Island and the barogram at Melbourne. A deep cyclone is approaching Queen Mary Land.

o
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TUES. 18 T/ JUNE

over New Zealend.



Waves are forming on front e with which ef isrbeing merged. A cyclone is now centred north of Cape Evans. The northern part of front f is
\ suffering frontolysis. .



THURS. 20 TH JUNE 19/2 L]

Cyclone g1 has now q)ov'ed awny from Cape Evans while go has' approached Adélie Land.

Depression e; over the North Island of New Zealand

. is causing widespread . and heavy rain. These developments over New Zéaland are associated with the invasion. of low latitudes by cold air figwing
1 T . '

round the intense anticyclone D.



FRI. 2157 JUNE 192
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Note thé. tempernture changes at Mascqueriz Island during the preceding 24 houm, Théré are rapid Huctuations due>tn hailstorms.
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A very deep cyclone has passed Queen Mary Land. Note the windg and the marked frontogenesis in Queensland and surrounding areas,  Some
heavy rains fell in the aucceeding 24 hours. ! ’
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SUN. 23 %2 JUNE 912

chl(.mc hy i appronching -Cape Evnns- {note the northerly wind),  ky Adélie Land, and a new one {1 Queen Mary l.nnd_. _ Anticyelohe B is. intense ..
and o south-westerly gale is blowing at Fucla while over eastern Australia there'is a rather marked . drift ‘from the north-edast. - This is leading ‘b.' hal
. the development of a cyclone south of South Australia. ;o ' R
o



Front ¢ which' has been quasi-stationary is now reaching the east coaat of Australia; remarkably heavy and widespread rains ure associated with
PRI - . N B * - N

« it. ' Cyclone g: also hos become intense and caused much heavy rain:  There is a very deep cyclone over Adélie land.  Anticyclones .D aud E

Tt are hoth intense. '



TUES. 25 TH JUNE |1912
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A spcond wave g; v moving into cyelone g, which, however, is' beginuing to lose energy. Anticyclones D and E are.still intense.
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WED. 26|TH JUNE [9/2
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The preasure” ficld' in the Australia:-New Zealand region is losing energy.. The northern part. of fropt. B was not traceable across anticyclone E.

There is a blizzard al Cape Evans,




THURS. 27 TH JUNE 1912

Note the westerly wind at Queen Mary Land; a cyclone has passed to the south. " The blizzard hos intensified at Cape ‘Evans.



Cyelone ji v appronching Cape KEvans.  Another. iy is near Macquarie Island.  Fronta ./, A, and 4 are all well-
- M and followed by very unstable conditions.

marked at’ Maequarie  Ddand,
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Front { is crossing an.ticyclpne E, the weatern part ‘is lagging and the front culnnequ.en't“ly_mking an east to “west orientation.:
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Front ¢ io" dividing in ita western part; the eastern part is' rather active. A fresh cyclone is approaching Queen Mary Land.
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The fall of temperature at Mucquarie Island us front j passed was rather slow.
to be frontogenesis in western (Queenstiuul where there have heen steady rains.

A Mizzard is. blowing at Cape Evans behind ja

There appears



TUES 2we JULY /9/2
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There iv further widesprend Tain over eastern Australia where front i, is quasi-stationary. Front j is crossing E-but becoming diffuse.
. . ; .
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*I» Cyclone o is passing Cape Evans; the blizzard then decrgases temporarily’ during the duy and there is a brief interval of northerly wind. suggesting’

nE that the occlusion crosses nnd re-crosses it. ~ Activity still persists in eastern Australin,  Ffont j is now separated from its vastern part and s
éxtending southwards.  An extensive and vigorous depression is located off Western Australia. -
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J THURS.4 TH JULY 19/
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The part of front §j now shown is probably developing into a separate principal front from the original one. A cyclone. is| approuching Adélie Land.

I
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There have .been rapid changes in Antarctica, Note the blizgard ‘conditioni’ at Cape Evans and Queen Mary Land. Another eyclone is approsching. =
Adélie’Land. A very. extensive depression’ is still located south, of Western Australia. Front j is becoming active over New Zealand,
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Blizzarda are stil raging in Antsrctica. .. The depression south of ).ustrali; is very active and extensive,



SUN.7TH JULY 19/2
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A cyelone centre in passing south of Queen Mary lLand; note the northerly wind.  Depression ag i now losing intensity and front b is closing up

to the ocelusion. Low and very variable temperatures and frequent bail showers ocour at Macquarie lsland from the -5th to the Tth.




- | . -
Cyelone ¢ must have been very deep when upproaching Queen -Mary Land on the Sth and Gth but s apparently filling up. It does not greatly
affect Cupe Evann,  Note the light wind “ut the latter station which is put north of front in consequence. A fresh depression, 3 is moving on to
' Western Australia and rather resembles its predecessor ay. : -
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¢y hma a definite cyclonic centre, Front & has been crossing antieyclone B, A cyclens is developing in the north-east Tasman Sea.




WED. IO TH JULY 1912 ' )
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Cyclone ay in now west of the North Island of New Zealand. ¢y is still more extensive and is causing stormy weather.



Wave by is moving into the field of eyctone o, which lies aver the central portion of New Zealand and has caused stormy westher and general
heavy rain.  Crclone ¢ bas passed its maximum development,



FRI. 12T/ JULY /22
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The New Zealand eyelone is now eentred about the tip of the oeclusion of bi and is beginuing to fill up, us abso is ¢x. A sharp fall of temperalure

follows the passage of the Iatter ut Macguarie Island.  The northerly wind at Cape Evans i3 not explained ; it is probably due to o depression
centred to the south, A fresh cyclone is slowly approsching Queen Mary Land.



?/ SAT. I3 T4 JULY 19]2
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Stormy weather prevails at Queen Mary Land.  Conditions ure quieter in the Australin-New Zealend region. but an active wave has. doveloped in
south-western Queensland.  Tie tomperature beecame very low at Macquarie Island following the passage of front off,




SUN. 14|TH JULY 1912

Wave c; is becoming a fully developed cyclone. s development niay be due to s marked inyu.@i()n of cold air into the.Lropics behind the New
Zealand oyclone of ‘the 'I1th and 12th. An extensive’ depression is located south of- Western Australia. Cyclone d; appears to have come. to
Adélie Land on o southerly course. . L .
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Cyclone c; has developed further.  dy is now over Cape Kvans; note the ealm there. A new cyelone fi is appronching Queen Mary Laund.



| L TUES. I€TH JULY 1912
[

The occlusions of cyclones oy und fi are passing Cape Evans and Queen Mary lLand respectively; note the north wind at the former and the light
wind at the latter.  Stormy wenther and widesprend rain were eaused by the cyclone over New Zealand. Anticyclone C ix passing round the sonth

side of evelone r':,



WED. [T TH JULY 912 '
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Note the development over New Zealand where the cyclone is now, however, filling up. There ia &till a cyclonn: aver Cape Evans: fronts d, ¢ and /
appear tc have been absorbed into thin central syclone in the Ross Ses region.: .

1



THURS. I8 TH JULY 1942
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The cyclones are now passing away from hoth New Zealand and Cape Evans,




7

FRI. 19 TH JULY 1812 ,

Fronts atill appear to be ecireling round a central depression in the Ross Ren area,  Front ¢ was a sharp ons as it crossed Macquarie [dland.



SAT 20|TH JULY 1912
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Front e is heeoming divided. the cald front of e; disappearing while the ocelusion is developing into a new cold front.



SUN. 2/ST JULY 1912
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Note the tempersture record at Muacquuric Island on this and the .preceding. duy. Antieyclone D has i'rftensiﬁed‘ A cyclone s centred neur
Western Australin. * There I8 & very interesting weather sequence during the, succeeding week,




A evelone s f(»rmiug off the New South Wales const but the cold air in rear was not coming very directly from the nlouth and the evelone did
not hecome very deep. . g is still an active depression. Note the very high pressure st Macquarie Island.



A deep evelime is pesding Adélie Land. Antieyelone 1 is very intense,  Note tle widespread  rain over  southeeastern  Australin where thare  is
: evidenee of marked convergence.



Strong southerly gales ore blowing in central New Zealand., There is considerable: activity to the north and also over the.western Taaman Sea. .
’ Note the rain with very high pressure over New Zealand, )
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Great activity perﬁaw on ‘the northernlhide of Antieyelone D. 'Tliere is a shallow cyclone in the north Tasmun Sea. Part of Anticyclone D has
) probably passed eastward. A marked fall of temperature followed the passage of front 4 at Macquarie lsland.
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"+ Note- the: very high preusﬁi-e 'qkh‘[adiufiriéf@];qd.*’ C‘y_c']on.q -g,‘>is.imw ‘-movivng on tg“northern New @ﬁan’d." ”l‘jic'rl.é_'ig a ‘calm at Cape Evens due ~
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A cyclone has just passed Cape Evans and o severe blizzard is blowing after n strong northerly wind carlier in the moraing.  The cyelone in
: northern New Zealund has deepened,




=

A blizzard s stili .blowing at Cape. Evans.  Note, also, the high wind at gueen Mary Lamb Crelone gy i mu\'iu;:-uff New Z_ca'xlami‘ .-



~Antieyelone F las beemne infense.



TUES.30TH JULY)SIZ T P

Note'the blizzards at Cape Evans and Queen -Mary Land. .
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WED. 3[ST JULY 1912
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Pressure is high in the Antaretic, . Front ¢ is an active one. ~
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Cape Evans there are blizsards. M

T Note _the large number of fronts which hnvé-crop&?d .'nntic_vcl}mé F. There in a shallow cyclone south of South Australi, <At .‘\_&élic Land and

AP



FRI. 2¥P AUG. 1917

Analysin very diffioult and continues so for the next week. The temperaiure is- low at;_l\luci;unrie Teland. Pressure is [alling over northern New
: ) Zealand abont eyclone fy. v T ' -



SAT. 380 AUG. 19/12

Several fronts have berome divided or have disuppepred in.the enstorn Australia to New Zealand area. There have been pemsistent easterly winds
ip low latitudes. Note the pressure changes ut Adélie Land and wind and wesather changes there and at Cupe Evpns during the pext 24 hours.
’ There is widespread snow in the South Island of New Zenlnnd.




SUN. 4/TH AUG. /4/2
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Fliere 18 a bizaard at Cape Evans following the passage of front I and the approach of the occlusion of wave ly. Front j is active and snow
i again falling in southern New Zeuland. .
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Note the temperature changes at Macquarie lsland; high values oceur between eold front and occlusion. There in another shallow cyelone over |
. : - northern New' Zealand. ' :



Note the sequence of changes in Antarctica from the - 5th to the Rth.»nnd the anulyai;.gi\'enf At Cnpq Evans. there »A_\\'ns' a éontinuotis blizzard. |

~ L



Front ¥ was o sharp front at Macquarie Island. There are deep depressions near both Cape Evans and Adélie Land. There'in ‘o serica of- very
active secondary fronts crossing south-eastern Australia and the Tasman Sea area. - . -

——



THURS. 8 TH AUG. 1912
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The northetly wind at Macquarie Island is surprising in view of the passage of a deep depression, the low temperatures, and the unstable conditions
' . shown by the temperatures variations. hail squalls, ete. Waves ay and aq may be-‘deeper than shown.
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FR/ 9 T AUG. /9/1
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Conditions are becoming simpler in eastern arcas,

At Queen. Mary Land fhem_nré ‘indications gf‘ the appl‘ﬂ;lch of &:depreasion.




| SAT 10TH AUG. 192 ST >4 Ty
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Front « is beginning to cross unLiQ-clpnc A, There is a reerudescence of the blizzard a1 Cape Evaus,  This is assumed to be due to the approach -
of wave s, Wave ) has just passed Queen Mary Land. )




. Note the northerly wind at Cape Fvans in front of wave b, A fresi depression is approaching Queen Mary Land.




- Front o hins nuw.uluum (.r(mm.d anticyelone A, At Queen Mary Land there is a blizaard, A eyclone centre.is evidéntly pussing just to the north
of it Cyclone b, han probubly moved south-enstwards and filled .up.- Pressures at Chatham Island are probably in error for several days about
now. Tlmrc'ig widespread' enow and hail over New Zealand.  The mgvement. of wave a; shown is uncertain and the analysis is diﬁicult‘_.



The sccondury Ifront a'f is well-marked at buth Melbourne anid Muequarie Island, There are interesting changes in Antarcticn,
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WED. 14 7% AUG. 1912

oo e

Note the rain in New Zealand and on the north coast of New South Wales. In Antarctien n blizzard follows the pnxsnge of front ¢ at Cape Evans
but pressure continues to fall with the nearer approach of cyelone m. The cold front 'and occluslon of dylater pass Queen Mary Tand.
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An interesting series of changes is still oecurring in Antarctiea.



FRI.16 T AUG. /19/4
The possage of front ¢ at Macquarie [Island caused little chimgg; of temperature: the Intest movement of the air behind it was continuously ffom

the north of west. The blizzard at, Cape Evans is taken to be due to the approach of cyclone e¢; while di has been filling up and is taking a
' . more southward course.
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SAT. /7E AUG. 192
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Front. d has now passeé both Caps Evans and Addlie Land;
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Note-'thé .east wind at Macquur.ie'mh;hd‘ A deep cyclone is approaching -Adélie Land and front-d has recrossed it as o warm front.
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" Cyelone dy i now beginning to puss Adélie Land.  Note the northerly wind at Cape Evans which ‘is not explained,
. . narth in the upper air is indicated. Front-c is assuming an east to west orientation,

A pronounced drift. from the
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© Cyclone dy is heeoming eompletely occluded. A fresh c‘.m_é' is passing Queen’ Mary Land:
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Note the wide and definite fow of air from the ‘north over esstern Australin, Front ¢ has become broken but Lhe .western: part  appears”’to be
jonctioning with the secondary ¢, A blizzard .is now blowing at Cape Evank and cyclone ¢ does not approach near enough to affect it




| THURS.22 W0 AUG.1912 | oy
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Wive e hos developed into an setive depresdon over south-eastern. Australia, A blizzard - in still blowing at Gape Evans. . Conditions have been
unstable at Macquarie Island during the preceding ten days as'shown by the thermogram. '



Front ¢ bax abmost disappenred but wave d is active in the region “previousty oceupied by ¢r. Thereis gtill 'a bizzard- at> Cape Evans,




SAT. 24TH AUG, 1912. "t
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Anl‘icycl}nic D haa joined with C. There was probably a division again later. The cold ‘front and ocelusion of A’ mew " wave are’ passing iQueen Mary Land:
‘ ' : : . Note the northerly wind at Cape Evans: [



SUN. 25 TH AUG. /?/2
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The seeondary fromt efl is inscetet 1o aceount for the changes of pressure at Adélie Land and of wind- at Cape Kvang, Prossure 'iv very high at the

latter station.



MON. 26 TH AUG. 1912
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Cyclone fi apparently moves nearly due cast and the centre prwses nearer to Adélic Land than to Cape Evans! The passage of the front is well-

N murked at the latter station.  The wind and sngw at Queen Mury Land are st acecunted for.



TUES. 27 TH AUG.

Cyclone fi s now passing south of Adélie Land. -Unstable conditivns with wome thunder prevail over south-central Australia.
N . 1 .




A blizzard is now blowing at Cape Evans. At Maequarie lsland there has been .a marked rise
of temperature. There are numbers of hailstorms in Vietorin and Tasmania, :

Numerous secondury fronté huve formed behind’ e



THURS.|29 TH AUG] 1912

leg 1o . 40 sg° 50 0 i .

‘Considlerable activity prevails in the Tuswan Sea aren. -There are cold southerly winds, “smow and hail in south-eastern  Austraiia while at  Norfolk
Tsland and over, most of New Zealand there is o marked fluw from the ‘north.




FRI.30TH AUG. | 12

.
Tihe sequence of chapges indicates that o eyeliwe on front g passes north of Cipe Evans, but south of Quecn” Mary Land anmd -Adélic Land.  The
disturbed conditions are now moving from the Tasiman Sen on to New Zealand where rain is widespread,”



1ol

Cyclone g has now passed Coape Evans where -n blizzard is blowing.  Conditions. are still very disturbed _over New Zealang,
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A'ntie)-'c]onc E- has been divided by front f. thé northern portion has moved into very high  latitudes. ’F!\e t’empernt‘uro is low at Macquarie Island’
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Western Australia.

Antieyclone E! is moving rapidly southward and intensifying. There is a strong outbresk of cold air from the south-west over
Note the rain at Macquarie Island. Very uniform temperatures prevail there during this week.
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TUES. 3RO SEPT. 1912 .

At

A very‘ll‘emlirkuhle anticyclone ia now cenhrt;d ‘near Adélie Land. A’ socond outbreak of cold air is appmnching' Western Australia. | A srxinn.ll cyelono
" . is_developing near northern New Zealand. There was a.very large inctease of pressure at Queen Mary Land lollowing the passage of front.e’
. . k . 4 .




WED. 4|TH" SEPT. [9/2
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The "amicYc.loné off the Antarctic coast is'losing intensity. A series of ‘interesting changes was propagated eastward over Australia from the lst to
’ * the 7th Scptember. The question of their relation to Antarctic conditions-also is very interesting. * - ’



THURS.|5 TH SEPT|19/2
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Note the wide northerly current over eastern Australia with a strong fow from west or fouth-west in rear of it and n deep eyclone to the south,
' Another cyclone is developing over northern New Zealand, this time on front g Pressure hus fallen in Antaretiea.
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A natrong wind circulation is still in evidenee over south-eastern. Austraiia and a deep .cyclone is centred. near Tasmania, The eyclonein northern
New Zeatand is becoming oceluded. :

3




“The circulation is still strong in sn_uth'-cn'.sternA Australia but conditions are Dbecoming more normal. Pressure is 'high in -Antaretica, especially ot
: ..~ Cape Evans. -Front'd has litth: effect on the latter and ‘wave d;.is therefore sssumed to move scuthward.




L SUN. 8 TH SEPT 1912
i

There are strong winds sonth of Australia. A cyclone is passing just south of Macquarie Island.
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Winds are slill's(mng south of Auvstralis.  There has been little change nf‘ten_lpcmtuhe at Macquarie Island where northerly winds atill prevail,




TUES. 1D TH SEPT] 1912
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Pressure ia atill very high in Antarctica, especially at Adélie Lard, but low south of Tasmania. There in widespread rain in New Zealand.
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WED. 1| TH SEPT. /912

A blizzard is blowing at Queen Mary Land, and a cyclone approaching. The circulation ‘over southern' Australia -ia still vigorous,




. THURS.[I2TH SEPT. /1912 .
A cyclone is crossing Quee;z. Mary Land which experiences imLh cold front aﬁd ‘occlusion. The westerly type of weather is u;';:ll-murkedvover Australia

and New Zealand. Note the converging flow into the cyclone centred south of the Great Australian Bight. In New Zealand rain is remarkably:
. . widespread in advance of the front, . .




FRI. 13TH SEPT. i9]2
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The westerly type of weather is still more pronounced over the ';\u.strnliu'-}:ew Zealand uarea.  Pressure is very low over "Tasmania.  There are BLrong
galew in the Great Australian Bight. Pressure is still high over enstern Antarctica,
~

—~




SAT /4 TH SEPT. 159/2
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“The “westerly type of weather is wtill nwet pronounced over southern Australin. There is Jittle sign of fronts¥ passing Macquarie [sland. Waive yy
. is now approaching Cape Evans but pressure is still high st Adélie Land. ‘ -



SUN. 15 TH SEPT. 9/2

The westel;ly type of weather still persists over Australia and New Zealand. Pressure in very low ot Macquarie Island. Light winds (dircetion
not recorded) at Cape Evans suggest that the oceclusion of wave g, is' passing to the south. Pressure has fallen in cast Antarcticn but 'in high
- : * again at Queen Mary Land. : ST

t
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A similar situtation fo that of the previous day persists. There are strong westerly gales over southern Australia and very low pressure st Macqudrie
' Island.  Pressure in Antarctica is more normal.



TUES. |7 TH SEPT. 1912

L0

The apell of westerly weather is coming to an end in ' Western Australia. Note the evidences of unstable conditions in westerly weather: heavy
. showers, haii and snow. There is a light easterly wind at Maequarie Island.
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WED. 18 TH SEPT|19/2 [t o Ay
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= The westerly weather is gradually passing away. Tempcraui'rc.fallé to s very low value at Macquarie Island on this day.
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 There is o etrong ocutbreak of cold air over eastern Australin, while to the east there is a pronounced flow-from the north cktending over a wide rangs
of latitude and a cyclone is developing over the Tasman Sed.



| FRI. 20[T# SEPT. /912

{0

There is very widespread rain in New Zéaland in the warm sector of the cyelone.
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SAT. 2/8T SEPT. 192 b
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“The cyclone is now pussing New Zealand where there h.aq been some flooding.  S8ome thunderstorma have occurred and snow is falling on the high
’ levels. In Antarctica therc is'little activity.
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MON.23 RP SEPT. 1912 . . ‘ T

The westerly type of weather is moderately developed in ‘Australin and New Zealand. Pressure is high and activity slight’in Antarctica.




| TUES. 24 TH SEPT]1912

L’ g 50"

Westerly weather wtill , prevails over wouthern "Australia. A new front. with a wave on it lhas appeared vver New Zealand.  Pressure remains high
at Adélie Land bul a depression is approaching Queen.Mary Land.

bee




¥

Little change in the general situation. Note the temperature variations associated with hailstorms at Macquarie Island.




THURS. 26 TH SEPT. {912
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Wave k) dpparently parses to tlie #outh of Cape Evans where winds remain light. Moderate westerlyitype of weather prevails in New Zenland.



* 70, 22

FRI. 27 TH SEPT. 1912 . <3,
. [& A

Note the weather over. New Zealand and the form of the fronts ehown. There ia_still & persistent’ tendency for high pl"(!ﬁﬁ\lﬂ) .over Antarctica.
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Note movc;ncm-_ of front j and its waves in the New Zealand area. The waves are not :muving southward along the front s is common but the
whole system is being carried towards the north-sast. A wave has just passed Macquarie lsland.



There are pronounced westerlies again in Western Australin, Pressure is exceptionally- high at bnpc Etvans.




A dedp i:yclone passes Adélie Land duri‘ng the ﬂﬂy. The analysis over’ Antarctica when high bréssure is ‘ﬁmvailihg. as during the poast few days,’
’ _ is somewhsat uncertain. A rather deep wave is pessing Macquarie lIsland. ' S

33t —-REPTEMBER, 1919
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TUES. [ST OCT. 19/2

Anﬁlysis difficult. A front has probably passed Cape Evans where the record indicates that a blizzard is blowing. Regular wind observations
’ now cease, however, at that station.



L WED.2Wo OCT 1912~

o

- The westerly type of weather st.:'li prevails in temperate -latitudes bub:'.high pf-eesﬁm,i}.l-the extréme south,



THURS. 3 R0 OCT. 1912.
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Analysis still difficult. ‘A series of secondary fronts is beginning to form behind front . Pressure has now fallen at.Cape Evans.



FRI. 4 TH OCT. 19/

.L@. - b

The situation is now more normal. A deep eyclone in forming south of Tasmania. There has been a remarkable series of temperature changes
’ at Macquarie Island during the preceding few days. ' .




SAT. 5 T# OCT. 1942

‘Wave l”;l has ‘become very deep and passes Macquarie Island during the ‘day. The Lempgr';itur-e was high in the warm ,se(_:.tor end o niarked fall
followed .the passage of the front. -



SUN.-6[m# OCT./912
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The- we@terlly type of weather again, prevails in temperate latitudas.
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Front ¢ i8 now & pronounced and active one, Weather changes later at Macquarie Island indicate the passage of a cold fromt and sn occlusion.
The movements shown for the nerthern part of front UY and I¥T are very rapid and the structure is uncertain.



o b

Note the easterly wind at Macquarie Island due to the deepening of wave oy to the norti.  A'swave appeam to be forming on a front to the
north of New Zealand.




WED. 9TH QOCT. /19/2

Ilg: - 10" . 50"

Cyclone w3 has moved rapidly past Macquarie Island. A wave is passing nortleeastern New Zeland.



A pronounced front has developed in south-castorn Australin and this is taken to be b. This front probably* erossed and recrossed Macquarie Estand.
- Pressure has been low in Antarctica but activity is slight. :




CFRI1ITH OCT. 1912

e bl

A cyclone passes Macquarie Island during the day. both cold front and ocelusion heing shown in the records.



A deep oyelone s appromching Queen Mary Land, where a fieree hlizzard is blowing. Pressure clinn;;eu at Cape Evans are difficult to corrolate with
* the weather during thiy period.




SUN. 13 TH OCT./9/2
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A cyclone has passed Queen Mary Land but this can scarcely be the one which is now erossing Adélie Land.
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There in n strong southerly outburst over south-emstern Australia. ‘There are hailstorms nnd very unstable conditions alse at Macquarie Ialand.
’ A blizzard is blowing again at Queen Mary Land but the precise position is uncertain,



TUES. 15 TH OCT. /
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There is a strong flow from the north over Western Australia.
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WED. /6 TH OCT. I9/2
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There is great activity about front 4. ¢ also is a well-marked front.
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There ig still a strong flow from tﬁe north in front of front d. Snow ia falling on the high' levels of s(;uthern New Zealand.
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The temperature nv..\lncqquib Island is steady until front & passes. An’tici’cloné.,D moved northward and disappeared. There is another strong
. blizzard at Queen Mary Land following the passage of a cyclone to the north. ' )




SAT. 197H OCT. 1912 |~ l

After being very variable following the possage of wave ds the tempérnture at Maequarie Island becomes steady again in -the warm sector of d"l'.'
After the passage of the cold front of the latter, unstable conditions again set-in until the occlusion passes when the témperature “falls sharply.
' A strong blizzard i blowing at Queen Mary Land. :



There -is n strong gale at Macquarie island near the tuix of the occlusion of wave d'l'A The southerly gale at Queen Mary Land is unusual and’
difficult to reconcile with a.falling barometer. Anticyclone K 78 feeble and fronts repestedly lay across it. ’




MON. 2/5T OCT. 192
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Front ¢ is well moarked over Australia. The wind is decreasing at Queen Mary Land.
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. "Note the convergence and the development of rain in the interior of -Queensland.




e

An‘t'icycluﬁﬁ F is gentred unusually far south and there is a aléep gradient on its southern side. In New Zealand thers is n cold zoutherly outbreak.




A

Antieyelone F huay ‘moved northward again.  Another blizzard ix biowing at Queen Mary Land.
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Front f is buginning to move northwards over anticyclone F. The temperature’ has been . very varinhle at Maeguarie Taland in
A cyclene is now passing Queen Mary Loand and the wind deereasing. There has been a very disturbed period at this station.

unstable air.



'étg" ih';:_.; é;:ﬁéf; é)f ‘Waves. vi/'liickil has de'vé]qi)ed.in ‘the tfopiél on'‘front e. There 4. n, su.'m.ig so.uthérlly _outbrenk‘ aver ‘ﬁe\\: anla'mi- with widespread
S e © 7 . énow over the South Island. T : - : -
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Front | is taking an east to weat orielltatidilEf&n'd maving into Jow latitudes,
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Conditions are quiet and the pnalysis is difficult, ~
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TUES. 29 T# OCT. /z/z- B

}dmtle of nate. Temperatures are very variable at Macquarie Inland for uevcrgll,d.aya""
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Conditions are still quiét‘,

WED. 30 T# OCT. 1912

especinlly it Antarction, and the analysic ix difficult,
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There has been n remarkable developent in southern Auwstralin where front 4 has moved very fast and g hak developed Into a vigorous  wave.
’ : A deprossion is appronching Adélie Tand. - .

v
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FRI. 1SF NOV. 1912
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Little of note. The depression Ay is now endt of Adélie Land, where prms[lre is still low.
’ AN




SAT. 2M0 NO
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Front & has moved rapidly and widespread rain i associnted with wave by,

i




Little of nofe.  -Bnow and bail ot Macquarie Island.
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There are strong winds and remarkably widespread ‘rain over New Zealand nbout wave Ay which ha_q-rll‘,vf?d very rapidly. - Waves are developing on
secondary fronts also. A blizzard is blowing at Queen Mary Land. the centre of u cyclone apparently passing just north of it,




TUES.

TH NOV. /912

A very abrupt fall of temperature took pluce ‘nt Macquarie .Island with the passage of b

"




 WED. 6|™ NOV. /972

“’aye Ab.. -appeurs. to..be passing to the south of Cape Evans which ix little affected ‘except for the fall- of pressure:” There is much rain "“over
PR D o ; Kew Zealand. : ' "

P




‘A depression is croesing Queen Mary Land but the absence

of wind and of any marked effect later at Adélie Land or. Cape Evans suggest that thé
centre is passing to the south. :




Pressure is high in Aotaretien.
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" There is & wide current from the north over eastern Australia and & strong southerly outbreak in the west. Frant & is pronounced. . The second
wind arrow appearing near the Queen Mary Land station represents a sledging party's observations.  Such observations will appear at times near
: - both the Antaretic Stations. .
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" SUN. 10 TH NOV.[9/2.
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";\ shallow cyclone has formed over Tasmania but the eastern part of front b is moving northward scross anticyclons A. Over Nlew Zealand there

is a cold southerly outbreak with hail. -
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The ecentre of the .cyf:lune has remained almest stationnry west of Tasmania en the ncc]usio;l of wave by . Thére are strong southerly winds in
New Zealand. D . AR
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The western part of front b becomes separated from the eastern part.
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l‘hA weather changes at, Maeguaric Isdand- auggest that the mmtlu\rn part of front ¢ beeomes diffuse while the northern pnr\ which ix well marked,
moves ’lowly eastward., :
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. . Front 4!:_is atill ,well marked over Australia, Pressure is still high and 'uctivi-t.y alight -in Antarctiea.
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' Fronts poss Macquaric Island but .cause little change of temperature. There is little movement, of air from the south behind them. Pressure has
C now fallen over Anturctica.
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SAT. 16/ TH NOV. /9/2
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Analysis diflicult.  Little frontal netivity in high latitudes, -
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SUN.17[TH NOV..19/2
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‘Variable temperatures and hail at Macquarie Island. A front has passed both it and .the “Aurorn” which is’ located to the north-west,



4 - Ly

ol T Mon. 18 TH NOV. 1972 ST

/

“"“,! At

Noto the large number of secondary fronts to ¢ and the development on the north side of anticyclone C. There is a strong southerljr .outbreak ’
- ‘ ' over New Zealand. ’ . o - .




TUES. 19 TH NOV. 1912

. There is conmiderable _aclivity over south-eastern Australia where a shallow cyclone is centred. Anticyclone C- is extending .northwards over the
" Togman -8ca. The movements of this snticjelone are characteriatic and. an effect of the monsoonal conditions over ‘Australia.  Pressure is unusually
' high at the * Aurora’s” position but a front passes both it and Macquaric Island, ’
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Note characteristics und movements of front ¢/¥ and anticyclone C.
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. o . Fronts are still very wenk in high latitudes bot o Vigorous depression is approaching Queen. Mary Land.

O T .



FRI. 22 N0 NOV. 19/2.

S LY,
'& \y

i ) . 50" ~ ) W - 4.

A blizzard at Queen Mary Land. Pressure changes suggest the passage of a cold front.while an ocelusion passés later to the south.
: . is.now centred in normal latitudes. )

Anticyclone G




“There is a well-marked front in nofth-eastern Australia.



There are mnrked temperature changes at Maecquarie Islund with the pn&q‘ugt‘. of d':'. Note the very strong winds north of 1} in Western Australin
but with fine weather, The ws. ** (leelong ™ passes through a front south of Western Anstralia.

~




A sharp fall of te-mpem'lure followed by unstable conditiogs wiLh's'nu'.\' and hai! ‘showers occurred at Macquarie Island as front f passed.
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Pressure is high over Antarctica. Front « has pnased both Macquarie Islond and the Aurora” to the north-east. ’
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‘Front ¢ is crossing anticyelone . - A sharp front is pussing Queen Mary Land. .
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Anticyvelones D and E il]lpu.‘ll: to he merging.
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SAT. 30T NOV.1912

Little aclivity. There are some high temperatures over eastern Australia.
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v, Presaure in still high in Antarctiva and aetivity slight.




A sharp fall of te-mpem'lure followed by unstable conditiogs wiLh's'nu'.\' and hai! ‘showers occurred at Macquarie Island as front f passed.
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" The movement of front a over Australia has heen rapid. Its passage iy’ shown in the Macquarie ‘lsland records but 'is not eclear in these of the
: “ Aurora ' toe the northward, There is widespread rain aver New Zealand.
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‘Little of note.  Temperatures are high over the eastern interior of Australia.
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It is very hot in the interior of Queersland while over ‘Western Australia there is a strong outbreak of cold air,




Yl

| FRI. 6 17 DEC. 1912 . é, ) B -

D

Fronts have moved very rapidly over Australin but are well narked. b is just passing the .© Aurora™ which is south of Tasmania and passes
. Macquarie Island later in the day. b: being & rather deep depression. -
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Another sccondary front is passing the “ Aurora ¥ which is south of Tx_u«mania. The wind has incrensed at Adélie Land with the passage of e,
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" The passage of front ¢ is shown at bofh Macquarie Island and the “ Aurora.”



et Exnges

Pt e e s e e e

Secondary front o is well marked at Melbourne and at the ** Aurors,” which is south of - Tosmania, and also pausses  Macquarie Island, Fm;\ta .
generally during this period are, however, poorly marked ‘and the analysis.is difficult.” ' ’

o



i
High pressure coritinues:in' Antarctica:.” Fr'c_u'nht remain poorly developed in' thé ‘Kew, Zealand -area.
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Little of note,
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Prescure hns fallen .sum-(:\yhut. in Antarctica and A front has passed Adétie Land and Cape Evens.
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Note persistence of north-westerly winds at Macquarie Island.  The analysic s difficult.




The snalysiz is still ditficult and activity slight. = Pressure is, becoming low in Antarctica. ’

.
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A cyclone centre pusses Macquaric lsland; the temperature changes seem’ to indicate that the vcclusion s passing-just south of it. 1t is very hot’
: . and the atinosphere is unstable in Western Australia.
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A frnu‘l ha pussed the * Terra Nova ™ which is cast of the South Island  of Ne“ Zealand.. Trregular ﬂuctuahonﬁ of temperature continue at
) ) Macquarie Island for seteral daya. There is also considerable diarnal variation. . -
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Little of note,
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) A A A

The passage of front d! is shown at the “ Terra Nova.”  Front o does not scem to reach Macquarie Ilund but later passes .lhe “Torra Nova,'




Conditions are stormy and rain is widespread over New Zealand:”




FRI. 20 TH DEC. 1912
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Note the south-easterly wind at the ** Terra Nova,” south-cast of New Zealand. and consequent location of ocelusion to the north of it

report from ng, * Mooltan ™ in the Great Australian Bight is somewhat doubtful.

The
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‘It was not pessible to trace the paséage of frant f at the ™ Terra Nova” It is very hot in the interior of Australin. = .
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Front f! js" well marked in Austealia but peoduces little change of tcmpuuture at

e :
Macquarie [sland  where the wind remains north of  west.

‘A depression in eromsing Queen Mary Land.  The wind and pressure changes indicate that a cold front first passes and l]nn then an occlusion

passes juat to the south.
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The passage of front fH ju shown definitely at both Macquarie Island and at the ““ Terra Nova'' which is to the eustward.
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There iy more aetivity now in Antarctica.
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A depression is passing to the south of Cape l-fymm while another is appm'nching Adélie Land.”
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A wave has just passed Adélic Land while 'a freah front is crossing Queen: Mary Land,”




Note the weather sequenee uf the “ Torrn Nova ™ in the Hoss Sen as front o passes.  Unstable  conditions at Magquaric  bsband  following  the
passnge of b oare shown in the temperture trace. ’ -



SUN. 29 ™% DEC. 19/2
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Front A/ was probably originally part of A from which it was separated as the latter passed anticyclone Ef. A depression appears to pass south”
of Cape Evans.
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Note the series of changes at the © Auroea " wouth of Tasmania and 2 Macquarie Island.  The ocelusion of wave h: evidently passes to the wouth
af the katter where the tomperature falle sharply in the afternoon of the pext day.  The © Aurors 7 also shows the offeet of its passage.
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Little of note,
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Analysis diffieult:

At the “ Terta Nova,”

The passage of front ¢ wus shown in.the records of the °

2'",0

‘ Aurora,” south of Tasmania, and later by those of Macquarie Isiand.
in the Ross Sea, therc were only slight traces. A depression is crossing Queen Mary Land and that an: occlusion wog passing
to the south is suggested by subscquent developments to the cast.
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A shallow ci‘clone is centred over northern New Zealand., There are indications of a front passing the {Kurpru ’ later in |:he dn‘\;.



Another slight front appears to pnﬂs the *“ Aurora” later. -A low pressure centre has formed south-enst of Tasmania.
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SAT. 4|0 JAN. 1943

""A deep cyclone has passed Macquaric Island, Temperature, however, remains rather high tll front ¥/ pmislr's ‘ﬁ.ur'ing the night: The pasaage
. of front « is shown by the records of the “ Terra Nova” in the Ross Sea,



¢/l produces a sharp drop of temperature at Macquarie Island.

A front passes the “ Aurora " west-south-west of Macquarie lsland about neon.
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A vigorous wave has devcloped on front ¢ over New Zealand where there is very “widespread rain, Note the activity in ‘central and + Western
Austrulia, also, where heavy rains have fallen. These developments are very interesting but little is known regarding the structure of the atmosphere
in such cnses,

»
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There are still signs of a strong air flow from the east across -Australia,

is passing the

TUES 7[THJAN. 1913

“ Aurorn ” -which is north of Adélic Land. The centre passes to the south of the vessel.

from W to NNE, later turning to E x 8.

The front shown is rather clearly marked. A rather deep depression

The ".wind had changed just previously



 WED. 8|T% JAN. 19/
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g The passage of front & was shown at both the “ Aurora " which is north of Adélic Land and the “ Terra Nova ™ in the Ross Sea.
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THURS. B THJAN. /9
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Another cyclone ' centre is passing the * Aurora.”

Very variable tomperature ‘with hail ‘and snow squalls Jpre\-uiled' ot Macquaric [sland during the
' next three days. : '
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“The ** Terra Nova™ in the Ross Sen experiences on interesting acries of changes at this period. It now appears to be in the warn seetor of "¢z
In cther parts the analysie is difficult. ’
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A rather deep depression is passing sout

h of Western Australin, At the * Terra Nova ' the wind has changed from NNW te NNE.
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JUN. /(2 TH JAN. 1913
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Front ¢ is now past the © Terra Nova,’ Macquarie Island. aceording to the thermograph trace, appears Ister to pass through
B 1 & grap. ppear P g

4 warnl seetor.




" The sequence of chenges at the * Terpa -Nova " supgest that a wave on {ront e passes it.
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A deep cyclone  passes near Macquarie Istand, the centre being to the south. -'l‘empurat‘urun were \'er.y variable at Macquarie Island during “this
week,  The “ Terra Nova™ now has a southerly wind. -
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There bas been considerable aetivity in the teopies off north-castern Australia for several days
“Terra Nova ™

the

in the Ruoss Sea.

There 'are only slight indications of front d pussing




CAntievelones A and B appear to amalgamate.  There is still considerable aetivity in the tropics.



ORI 17 THJAN. 1913

',

The passage of wave dy is well shown in the Maequarie Island records.

Elsewhere there is little activity.
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Little of note.
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SUN. /9 (TH JAN. /9/3
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Note the strong westerly winds about Tasmania.

A wave posses south of Macquarie Island.




MON. 20 ™ JAN. |913

Front | passes the *“ Terra Nova

".at Cape Evans. There is still some activity in the tropics.
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l_ Little change.




WED. 22 N2 JAN. /8!, _ ; : SV |

"Pressure i falling in the tropics.
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THURS.|23 20 JAN| /

A shallow cyelone is now passing New Caledonia and u;w!,her south of Mecquerie Island.
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Little of note.
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Conditions_now more sottled in the tropics.  The secondary front 7 has become strongly marked and waves have formed ono it One s near [‘M‘!"“;m:

where there are strong winds and the other . pasking Macqueric Ieland. Pressure, hus been high over Antaretion for the preceding nine days bul
i v now falling at Adélic Land.

diy




SUN. 26 THJAN. V913

o lsor

Wave g nppears to puses south of Adélie Tand but the

Terra Nova " at Cape Evams is

unaffected by it.
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There ix considerable aetivity over Australlan and o report from sx ** Matatua ™ indicates that o cyclone is passing to the south,
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- TUES.

28 TH JAN.V9/3
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* There 3% strong southerly outbreak over New Zealand behind wave fo Rain ix very widespread and snow wax falling on the high Tevels of the.

South Island,

Theee i a tapid rise of temperature at Macquarie Island ax front g approaches and -only “a slight fdl folbowing it
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TOThe eyetone gq probably Boses cnergy as it gasses seithward of Maciquarie Island,



- .
Front g has hoved slowly,  The passage of froni y‘” i+ shown elearky at the ** Terrn Nova ™ which is just notth-east of the Ross S




There i« some renewn] of activity in several places.
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Magnetician tothe Expedition -
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The Reporta on the Birds, Maunmals and certain Invertebrata will be included in the records of the British, Austrolisn nm{ l&ew N
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