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INTRODUCTION

1 The present volume contains all meteorological observations -
surface, radiosonde and pilot balloon — made at Heard and Macquarie Islands

during the year 1952, together with the frequency analyses of surface and upper

air data.
2 The observations at Heard Island were carried out by -

R.A.Borland - Meteorologist

J.L.Atkinson - Observer

R.J.Frost - Observer

K.C.Hall - Observer

and at Macquarie Island by -

J.W.P.McCarthy - Meteorologist

L.dJ.Brooks - Observer

B.B.Pritchard = Observer
3 Surface cobservations were taken at three-hourly intervals from
0300 G.M.T. The observations sre shown for the local standard times used at
the islands. (At Heard Island the local standard time is five hours ahead of

G.M.T., and at Macquarie Island, ten hours ahead of G.M.T.) The listing is

as follows:

3.1 Station level pressure (thousand figure omitted) = millibars

and tenths

Surface wind direction - tens of degrees true

Surface wind speed - knots

Cloud amounts-oktas (save when the sky was indiscernible due -
to fog or for other reason when 9 is shown)

Precipitation amount-points (1 point = 1 hundredth of an inch)

Anemometer run - statute miles

Sunshine - tenths of an hour



3.3

3.4

3.5

3.6

3.7

Temperatures were read to the tenth of a degree Fahrenheit but are
listed to the nearest whole degree rahrenheit: Where .5 was
recorded the temperature is listed to the nearest odd number of
whole degrees Fahrenheit. At times the dew points in the listing
may appear anamolous when compared with the dry and wet bulb

temperatureé, as shown by the following exampleé of extreme cases:

Dry Bulb Wet Bulb Dew Point

Readings 33.4°F 32,6 31°F
Listing 33 33 31
Readings 34.5°F  33.5%F 32°F
Listing 35 33 32

International Codes (reproduced on pp.10-19 in this volume for

reference) are used for the description of:

Visibility (00-89)

Present weather (00-99)

Past weather (0-9)

Cloud types - low, middle and high (each 0-9)
Direction of cloud movement (0-9)

Height of the base of the low cloud (0-9)

Precipitation is s cumulative total for 24 hours up to

0800 L.S.T. at Heard Island and up to 1000 L.S.T. at Mscquarie
Island and is shown against the last observation of the day on
which it was recorded.

Anemometer run is the cumulative total for 2L hours up to the

last observation of the day and is shown against that observation.

The total sunshine for each day is shown against the last

observation for the day on which it occurred.

The extreme values of temperature and the speed and direction
of the maximum gust are for the 2 hours from midnight to
midnight, local standard time, and are shown against the last

ocbservation of the day.



L Radiosondes were released daily from each island at 0800 G.M.T.
until the beginning of October when the time of release was changed *tn~ 0LOO

The listing is as follows:
4.1 Surface information at the time of the release:

Precsure - (PPP) (thousand figure omitted) - whole
millibars

Temperature - (TTT) - degrees and tenths centigrade

Mixing Ratio - (ww) - decigrams per kilogram of

dry air
L.2 1000 mb information:

Height of the 1000 mb surface - (HHH) - geopotential
dekametres -

(If the station level pressure was less than 1000 mb,

the height of the 1000 mb surface was computed by

assuming an isothermal stmosphere at the temperature

of the station downwards to 1000 mb. Plus or minus

signs have been assigned to the height depending on

whether it was sbove or below mean sea level).
L.3 900 mb, 850 mb, 800 mb, and 700 mb information:

Height of the pressure surface - (HHH) - geopotential
dekametres sbove mean sea level

Temperature - (TTT) — in degrees and tenths centigrade

Mixing Ratio - (WW) - decigrams per kilogram of

dry air
L.4L 600 mb, 500 mb, and 400 mb information:

In a manner similar to that above, but as all
temperatures are velow OOC, the minus sign is

not printed.

G.
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4.5 300 mb, 200 mb, 150 mb, 100 mb, 80 mb, and 60 mb information:

In a similar manner to that immediately above

but as mixing ratios were generally not measurable
these are omitted. (Where the height is sbove
1000 geopotential dekametres, the thousand figure

is omitted.)
4.6 Tropopause information:

Height of tropopause - (HHHH) - geopotential
dekametres f

Pressure at the tropopause - (PPP) - millibars

Temperature at the tropopause - (TTT)I- degrees
and tenths centigrade (the minus sign is
omitted).

Type of tropopause in accordance with recommended
international practice -

Type 1 The stratosphere commences with
an inversion, the tropopause is
the inversion point.

Type 2 The stratosphere begins with an
abrupt transition to a lapse rate
below 2% per kilometre without
inversion, the tropopause is the
point of abrupt transition.

Type 3 There is no abrupt change in lapse
rate; the tropopause is taken as
the point where the mean lapse rate
for the kilometre next above is 2°C
or less; provided that the lapaé
rate does not exceed 2°C for any

subsequent kilometre.




)

5 Upper wind observations were carried out at each island as

opportunity offered for visual flights. The listing is as follows:

Time of relesse - nearest hour G.M.T.
Wind direction - tens of degrees

Wind speed - knots

6 Frequency analyses of surface data were prepared by grouping

all the *hree hourly observations.

T The Hollerith cards on which the observational -data have been
punched are held by the Meteorological Branch and requests for reproduction

of these cards or for further snalyses of any of the dsta should be addressed
to -

The Director of Meteorology,
P.0. Box 1289K,
Melbourne, C.1,

Victoria, Australia



INSTEUMENTS AND OBSERVATIONAL METHODS

Atmospherice Pressure

Two mercurial barometers of Kew pattern were mounted adjacent to
each other in the meteorological building and one was used as a station
barometer. As 3 routine check of this instrument., simultaneous readings of the
two barometers were compared at regular intervals. A continuous record of

station level pressure was given by a daily barograph.

Temperature

Dry bulb, wet bulb, maximum and minimum thermometers were mounted
in a Stevenson screen. A continuous record of air temperature was given by a

daily thermograph in the same secreen.

Humidity
Relative humidity and dew point were obtained from dry and wet
bulb thermometer readings. Continuous records of relative humidity were given

by a daily hygrograph in the same screen.

Wind

Continuous records of wind speed and direction were obtained from
a Dines Anemograph, the vane of which was 10 metres above the station buildings
(i.e. sbout 13 metres asbove the ground). The twenty-four-hour run of the wind

was obtained from a cup anemometer.

Precipitation

Precipitation was measured by a rain gauge and a sSnow gauge. A
continuous record of precipitation was obtained from a Casella daily pluviograph
which was equipped with a small heating element to prevent interruption to the

record and possible damage to the instrument during freezing conditions.

Sunshine
The duration of bright sunshine was measured by a Campbell-Stokes

recorder,



Radiosonde Observations
Radiosonde observations were made using Australian made apparatus

of the United States Weather Buresu pattern (Dismond Hinman) operating on
72 me/s. The balloon (350 gram) was inflated to give a rate of ascent of

approximately 300 metres per minute.

Base-line checks of the sonde were carried out by placing the
sonde together with dry and wet bulb thermometers in a Stevenson Screen which
was aspirated by an electric fan.

Upper Wind Observations

Upper wind observations were made by visual means following

either a pilot balloon or the radiosconde balloon.




11

12

13
1L
15

16

17
18
19
20
21
22
23
2L
25
26
27
28
29
30

31

32

33

35

Patches of shallow fog at the station, whether on land
or sea, not deeper than about 2 metres on land

More or less or 10 metres at sea.

continuous

Lightning visible, no thunder heard.

Precipitation within sight, not reaching the ground at the station.

Precipitation within sight, reaching the ground, but distant
(i.e. estimated to be more than 5 Km) from station.

Precipitation within sight, reaching the ground, near tc but not

at the station.

Thunder heard, but no precipitation at the station.

Squalls within sight during the past hour.

Funnel Cloud(s) )
Drizzle (not freezing)
Rain (not freezing)
Snow

Rain and snow

Freezing drizzle or freezing rain

Shower (s) of rain

Shower (s) of snow, or of rain and snow

Shower (s) of hail, or of hail and rain

Fog

shower (s)

Thunderstorm (with or without precipitation)

Slight or moderate

Duststorm or sandstorm

Severe duststorm or

sandstorm

|
E
s
s
|
|

Not falling

During
preceding
hour, but
not at
time of

observation.

.

has decreased
during the preceding
hour.

no appreciable change
during the preceding
hour.

has increased during
the preceding hour.

has decreased during
the preceding hour.

no appreciable change
during the preceding
hour.

has increased during
the preceding hour.



36
37
38
39
Lo

L1
L2
L3

45
L6
L7

L8
L9
50
bl
52
55
5k
52
56
57
58
59
60
61
62
63

8light or moderate drifting snow

Heavy drifting snow

8light or moderate drifting snow

Heavy drifting snow

é generally low

i generally high

Fog at a distance at the time of observation, but not at the
station during the last hour, the fog extending to a level
above that of the observer.

Fog in patches

Fog,
Fog,
Fog,
Fog,
Fog,

Fog,

sky
sky
sky
sky
sky

aky

discernible

not discernible

discernible

not discernible

discernible

not discernible

Fog, depositing rime, sky discernible.

Fog,

depositing rime, sky not discernible.

Drizzle, not freezing, intermittent

Drizzle,

Drizzle,

Drizzle,

Drizzle,

Drizzle,

Drizzle,

not freezing,
not freezing,
not freezing,
not freezing,

not freezing,

continuous
intermittent
continuous
intermittent

continuous

freezing, slight

Drizzle, freezing, moderate or thick

Drizzle and rain, slight

Drizzle and rain, moderate or heavy

Rain,
Rain,
Rain,

Rain,

not freezing,

intermittent

not freezing, continuous

not freezing, intermittent

not freezing, continuous

has become thinner
during
the preceding hour.

no appreciable change
during preceding hour..

has begun or has become

thicker during the

preceding hour.

slight at time of
observation.
moderate at time of
observation.

thick at time of

observation.

slight at time of
observation.
moderate at time of

observation.



6L,
65
66
67
68
69
70
71
72
73
h
75
76
77
78
79
80
81
82
83
alL
85
86

87
88

89

90
91
92

85

oL

Rain, not freezing, intermittent heavy at time of

Rain, not freezing, continuous observation.

Rain, freezing, slight
Rain, freezing moderate or heavy
Rain or drizzle and snow, slight

Rain or drizzle and snow moderate or heavy

Intermittent fall of snow flakes slight at time
Continuous fall of snow flakes i of observation
Intermittent fall of snow flakes moderate at time
Continuous fall of snow flakes } of observation
Intermittent fall of snow flakes heavy at time of
Continucus fall of snow flakes § observation

Ice needles (with or without fog)

Granular snow (with or without fog)

Isolated starlike snow crystals (with or without fog)

Ice pellets

Rain shower(s), slight

Rain shower(s), moderate or heavy

Rain shower(s), violent

Shower(s) of rain and snow mixed, slight
Shower(s) of rain and snow mixed, moderate or
Snow shower(s), slight

Snow shower(s), moderate or heavy

Shower(s) of soft or small hail with
or without rain or rain and snow mixed

Shower(s) of hail, with or without rain
“or rain and snow,

mixed, not associated with thunder

S8light rain at time of observétion

observation.

Slight snow or rain and snow mixed or
hail at time of observation.

Moderate or heavy snow, or rain and snow

)
)
Moderate or heavy rain at time of

mixed or hail, at time of observation.

4

heavy

slight
moderate or heavy

slight

moderate or heavy

thunderstorm during the
preceding hour but not
at time of observation.



95 Thunderstorm, slight or moderate, without hail

but with rain and/or snow at time of Thunderstorm
observation
at time of
g6 Thunderstorm, slight or moderate, with hail at
time of observation observation.
97 Thunderstorm, heavy, without hail, but with
rain and/or snow at time of observation.
98 Thunderstorm combined with duststorm or sand- Thunderstorm
2 storm at time of observation. at time of
observation.
99 Thunderstorm, heavy, with hail at time of
observation.
~==000---

CODE__FOR PAST WEATHER

Code Figure

o =l o o F W N o

0

Fair, clear or slightly clouded

Variable sky

Mainly overcast

Sandstorm, duststorm or drifting snow

Fog or thick dust haze-

Drizzle

Rain

Snow or sleet

Shower(s)

Thunderstorm, with or without precipitation.

---000-——

CODES _FOR CLQOUD TYPES

Low ‘Cloud - Clouds of genera Sc, St, Cu, Cb.

(o]

No Stratocumulus, Stratus, Cumulus or Cumulonimbus
clouds.

Cumulus with little vertical development and
seemingly flattened.

Cumulus of considerable development, generally
towering, with or without other Cumulus or
Stratocumulus; bases all at the same level.

Cumulonimbus with tops lacking clear-cut outlines
but distinctly not cirriform or anvil-shaped
with or without Cumulus, Stratocumulus or
Stratus.



Low Cloud - Clouds of genera Sc, St, Cu, Cb. (Continued)

L

Blank

Stratocumulus formed by the spreading out of
Cumulus; Cumulus also often present.

(NOTE: Since the spreading out of the scattersd
parcels of air that have been warmed by the
surface may take place, as in Sec vesp, as soon
as the condensation level is reached, observers
should be warned that, though Cu may normally
have been seen earlier, the formation of a
particular piece of Sc vesp. may not come from
a Cu).

Stratocumulus not formed by the spreading out
of Cumulus.

Stratus or Fractostratus or both, but not Fractd-
stratus of bad wesather.

Fractostratus and/or Fractocumulus of bad weather
("Scud") usually under Altostratus and Nimbo-
stratus. (By "bad weather" is meant the
conditions usually prevailing before, during
or after precipitation).

Cumulus and Stratocumulus other than those formed
by.the spreading out of Cumulus, with bases
at different levels.

Cumulonimbus having & clearly fibrous (eirriform)
top, often anvil-shaped, with or without
Cumulus, Stratocumulus, Stratus or "scud".

Clouds of genera C. non visible owing to darkness,
fog, sandstorm other analogous phenomena.

Middle Cloud - Clouds of genera Ac, As, Ns.

0

No Altocumulus, Altostratus, or Nimbostratus
clouds.

Thin Altostratus (semi-transparent everywhere)
through which the sun or moon would be seen
dimly as through ground glass.

Thick Altostratus, or Nimbostratus (through
portions of the sheet the position of the sun
or moon may be indicated by a light patch).

Thin (semi-transparent) Altocumulus; ecloud
elements not changing much; at a single level.

Thin (semi-transparent) Altocumulus in patches
(often almond or fish-shaped); cloud elements
continually changing and/or occurring at more
than one level.

Thin (semi-transparent) Altocumulus in bands or in
a layer gradually spreading over the sky and
usually thickening as a whole; it may become
partly opaque or double-layered. .

16



Middle Cloud - Clouds of genera Ac, As, Ns. (Continued)

6 Altocumulus formed by the spreading out of
Cumulus.
T Any of the following cases:

(a), double-layered Altocumulus, usually opaque
in parts, not increasing.

(b) a thick (opaque) layer of Altocumulus,
not increasing.

(c) Altostratus and Altocumulus both present
at the same or different levels.

8 Altocumulus in the form of Cumulus-shaped tufts
or Altocumulus with turrets.

) Altocumulus of a chaotic sky; generally at
different levels; dense Cirrus in patches
is usually also present.

Blank Clouds of genera C, non visible owing to darkness,
fog, sandstorm Hr other analogous phenomena
or owing to the existence of a complete layer
of lower cloud.

High Cloud — Clouds of genera Ci, Cs, Ce.
0 No Cirrus, Cirrocumulus, or Cirrostratus clouds.

1 Filaments or strands of Cirrus, scattered and
not increasing (often "Mares' Tails").

2 ‘Dense Cirrus in patches or twisted sheaves
usually not increasing; possibly but not
certainly the remains of the upper part
of Cumulonimbus.

3 Cirrus, often anvil-shaped; either the remains
of the upper portions of Cumulonimbus or
part of a distant Cumulonimbus the rest of
which is not visible. (If there is doubt as
to the Cumulonimbus origin or association,
Code C., = 2 should be used.)

H
L Cirrus (often hook-shaped) gradually spreading
over the sky and usually thickening as a
whole.
5 Cirrus and Cirrostratus, often in bands converging

toward the horizon; or Cirrostratus alone;
in either case gradually spreading over the
sky and usually thickening as a wholg, but
the continuous layer not reaching 45 altitude.



High Cloud - Clouds of genera Ci, Cs, Ce. (Continued) o

6

Blank

Code Figure

v o N O F W N O

Cirrus and Cirrostratus, often in hands converging
toward the horizon; or Cirrostratus alone;
in either case gradually spreading over the sky
and usually thickening as a wBole and the
continuous layer exceeding L5 altitude.

Cirrostratus covering the whole sky.

Cirrostratus not increasing and not covering the
whole sky; Cirrus and Cirrocumulus may be
present.

Cirrocumulus alone or Cirrocumulus with some Cirrus
or Cirrostratus, but the Cirrocumulus heing the
main cirriform cloud present. (Cirrocumulus
may be present in Cyp =1 to Cy = 8.)

Clouds of genera C, non visible owing to darkness,
fog, sandstorm Br other analogous phenomena or
owing to the existence of a complete layer of
lower cloud.

CODE FOR HEIGHT, ABOVE _GROUND,

OF BASE OF CLOUD.

0 to 50 m

50 to 100 m
100 to 200 m
200 to 300 m
300 to 600 m
600 to 1,000 m
1,000 to 1,500 m
1,500 to 2,000 m
2,000 to 2,500 m

2,500 m or more or no low cloud.



CODE _FOR DIRECTION OF MOVEMENT OF

CLOUD CODE FIGURE

Codz Figure
0 No cloud of that particular level present,
or cloud stationary

1 Cloud moving from NE

2 " x ) E

3 " " " SE

4 w'o el s (RS

5 ; . " SW

6 " " L w

7 " m L )

8 Ty W = N

9 Cloud movement not determinable



CLIMATOLOGICAL SUMMARY

TABLE 1
HEARD ISLAND 1952

Latitude 53° 01' s
Longitude 73° 23' E

Height of Barometer Cistern
16 feet sbove Mean Sea Level

HEARD ISLAND, 1952

hﬁiﬁgyo%e;gz;s Tempersgtures Precipitation R;?ngf.
Station mperature e
R e Ak T e o e
mb OF op l| oF oF oF oF ays knots
Jan 991.5 38.3| 34.9| 41.4 | 35.5 | 45.0 ST 519 26 12.6
Feb 1002.1 38.7| 35.4| 41.6 | 36.4 | 45.3 33.6 481 25 11.0
Mar 1003.0 38.2 | 34.0| 41.1 | 35.1 | 45.1 32,6 552 28 11.4
Apr 993.8 37.0| 33.1| 40.3 | 33.7 | 49.6 30.1 673 26 13.1
May 994.0 34.5| 30.1| 37.8 | 31.0 | L46.4 22.9 eL8 26 4.0
Jume | 989.6 | 31.6(27.0f 3.7 [ 28.1 | u2.1 |22.3 |mos | 21 |16
July 997.6 33.2| 28.9| 35.9 | 29.8 | 48.0 22.0 354 23 16.7
Aug 1001.5 32.2| 27.7] 36.0 | 28.0 | 52.9 18.7 293 17 16.2
Sept 995.8 31,5 26.8] 34.8 | 27.9 | 4o.7 20.7 295 15 n.7
Oct 995.1 2.7 27.9] 559 ] 29.2 | k4.0 20.9 L35 19 nL.3
Nov 992.4 34.0] 29.6| 36.8 | 30.8 | L3.2 27.0 06 19 .3
Dec 997.3 36,5/ 33.51 hole'{ 335 | hh.9 29.7 602 21 13.7
Year 996.1 34.9| 30.7| 38.0 | 31.6 | 52.9 18.7 |5663 266 W1

.20




CLIMATOLOGICAL SUMMARY

TABLE 2
MACQUARIE ISLAND 1952

Latitude 54° 30' S
Longitude 158° 57' E

Height of Barometer Cistern
20 feet above Mean Sea Level

MACOUARIE ISLAND, 1952

h}éiigyoie:g:;s Temperatures Precipitation R:;_lngf
montn | SEeTIon [ompee el Detty| Daiiy|ighost[towest | Total frumber | Hoan
Pressure| Bulb|Point Max Min Days Eaoto

mb oF oF | OF oF o oF
Jen 985.8 | u3.3| 39.1| 6.3 | uo.1 | uo.u | 36.3 | 590 30 | 15.5
Feb 997.5 Lly,1| 39.7| 46.5 | LO.6 | L48.8 Zuel | 292 28 20.6
Mar 997.1 41.8| 37.1| LL4.5 38.1 | hEeT 32.0 | 420 29 17.3
Apr 997.0 Lo.3| 36.5( L3.2 | 36.8 | L48.1 30.8 | 389 29 19.1
May 1000.1 37.1| 33.6| 4L0.1 | 34.0 | 46.0 25.9 | 309 30 16.1
June 992.7 37«3 3U4.5| 39.9 | 34.3 | 3.8 25:07 ] 331 25 .7
July | 1007.€ 4o.0| 37.6| 42.3 | 37.2 | 45.0 32.0 | 183 28 18.0
Aug 1004, 1 %9.8| 36.6| L2.7 | 36.1 | u4.8 28.3 | 178 25 17.5
Sept 993.2 ho.2| 37.4| 43.1 | 36.7 | 45.3 32.2 | 386 26 17.8
Oct 1001.4 38.1| 33.2| L41.3 | 34.2 | 45.2 28.9 | 4o6 23 | 13.1
Nov 1001.2 39.5| 34.6| 43.0 | 36.0 | L49.3 29.0 | 281 18 12.1
Dec 1001.2 Wy b| 41.7] 47.5 | 41.7 | 51.0 37.0 | 157 20 12.9
Year 999.1 40.5| 36.8| 43.4 | 37.1 | 51.0 25.0 |3922 331 15.6

21




Year

Heard Island 1952

Sep Oet Nov Dec

May Jun Jly Aug
00 03 00 00

Jan Feb Mar Apr

FREQUENCY ANALYSES HEARD ISLAND, 1952

Station Level Pressure

Range - mb

Table 3
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FREQUENCY ANALYSES MACQUARIE ISLAND, 1952

Macquarie Island 1952

Station Level Pressure
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Zcreen Temperature
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Mscqgusrie Islend 1952

Daily Extremes of Screen Temperstures
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Becreen Temperature V Dew Point Depression
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FREQUENCY ANALYSES HEARD ISLAND, 1952

Heard Island 1952

Direction of Surface Wind

Table 11
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Burface Wind Speed
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Direction of Surface
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Heard Ieland 1952

Daily Duration of Bright Sunshine
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Temperature at 850 mb
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Temperature at 700 mb
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Temperature at 500 mb
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FREQUENCY ANALYSES MACQUARIE ISLAND, 1952

Table 20 Daily Duration of Eright Sunshine
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FREQUENCY ANALYSES HEARD ISLAND, 1952

Heard Island 1952

Temperature at 300 mb
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FREQUENCY ANALYSES MACQUARIE ISLAND, 1952

Macquarie Tsland 1952

Temperature at 300 mb
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FREQUENCY ANALYSES HEARD ISLAND, 1952

Heard Island 1952

Pressure at Tropopsuse
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FREQUENCY ANALYSES MACQUARIE ISLAND, 1952

Masecguarie Island 1952
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RESULTS OF SURFACE OBSERVATIONS AT HEARD ISLAND

JANUARY 1952

2 a - @ -] 2 -1 n 2
!g M -] [-] E=] (=2 (-] 2 a (=] =]
] o o o o o o o o
~ L] Lyl "] ~ " L] - "
s | &2 “ 0 n " o w ~ " ~
[~ w0 o~ ~ L m ~ [\] o 2]
NOLLI3HMT - o ™~ ~ ~ ~ o~ ™ LY ~
v "~ @ o o ~N ™ - 3 ~ L]
wtanonany | £ o ~ » 4 o ~ » ° P
~ m " N n - - N N
L
| ] a N = - o " -] Ll
= ~ -3 o o (- 2 ey L=}
Nouvion | £ | o A P = o p Pt - o
o =] o -] o © =] o ]
o - n 0 ] o ] n C]
Eﬁﬁﬂ%ﬁ_? " m " " " " " " -
| " o o " 3 B ) T
1
VL | . A - . > 5 . : : :
HOIH & oo FEEE o »
Taam | & omn FICEE - ) wo o W
Mo Q NOFFDONG NNALOULE VONBBBOAE CORR-OO~D MMOLOUOOE COONNOON NYTTANNE CCOOOOO0 VOOOOO00H
L
% F!| o9 o CEET] ® o -
| w R - N NN [-R-N-X- o o -0 Y M - = "
£
a I_.IQUI -H“ T TN NO=NNNwwY TTYTEYYwTYYY T TT TN LR R R oW n MW O T T LA A A B E B B 3 THwTevnemn
T
mm TdAL DANONOVO COOOUrVTD DVOOVDDD BJLOOOVOVES VORAREFRO~ FRNMAO00L VNONDDNT DNONDDDED DODDOIN~

OMDDEMDO

DHDDDD DO

T OO~ ~D

Dw0Mo DD oo

CDLOODODD

Do mmDm e~

Ny =nnD

D D= ND oo

L R -

W fokas| ¢

M= N == 0D

CwwNnwoND

=@ @m Do

DOVOODVD

000w o NN

VOWwOwOoNN

NN ==gooo

moeNNND T

D mmDND NS

NMMnnno -
2000000YW

M= ND =N
BenoeNeD

- annn
DONNMNN -~

NOoO=0Mmmon
Ow v vt

- -
LR R R R

~0~0@O00W
WONOl==0

VOoO=tuvnno
oWnmooomND

NOoONNNNOD
NWDOOO®@D

QWD NN N N o
@MoNODOND N

oD M~ Dm

TOODN D

DODDDOEOD DD

LR

D~ DD oD

DD~ DDDD

Ll

FOR THE MONTH OF

W |Okas

000000 ww
DECOTTEINN

eo=MmMDnwoo
-00Q00=vY

cooooDoo
TOOO@wOOo

ONODwrr~~
EMmYYT=-000

P @mmmom NS
=000 M=

L R-R-E N -]
=NTENNMY

00000 wdw
Tt TNTN

TO0wwdOow
WNe=T 009 T -

NOOWWOOW
mMYTO0DEn

AMmmonTho
O0D00-=N

CHNNONDWN
e O =000

DOoO=Mmow=0O
-0 NN

mOoOMmwMO®DO
-0 DO N

T NENNNS O
N

CTHANND O
Ll R

nONDMmD oW
Q09 ==000Q

M NNODNOY

Qe==DO=0

MO NOROM
—===Qg000

WIND

“20| Kis

=0~ YOY
MNMMOOOO

WInwhwwwpN
D ODOMMMNMNN

WP 0D O
LR RN R

nomwT Yoo
NODOOOMNMN

0O NN
O80T

RN
DR L R

WO DM o
D= N

Moo oDo
T T

DoDooNno Y
NNNNNON

INIOd W30

F

-~-NYorDO~
00 0

oD o NN -
L R R R

e L L
"M mm

TrrNO0QW
MMM enn

WO AN N n M
M) N

mwnTnOnn Y
L R R B

TE¥=MwnTY
)

NN SO0
R LT T

TAXTN~DNO
L R R

ane Lam

HNOoDDOD R~
N

P~ 0@ @ 0NN
L L T P

*TTONDNNHD
W0

M0 ~0
M

0NN WD DD DN
Ll B R R R R

MOOOVODON
o

W08~ 00N
L LR

NOODDRMM
L B R

FOVDDOO O
L L LT

e a

il - R-R-1 ¥}
MmMmMne T an

RO O NN~
1

WD -
0 e 0

oDA-0O0~0
mmme T Tmm

-0 - R
N |

WD O~~~ 0
LU R R

R T ]
L

~RDO0=00D
LECEE BT

Me~OMODD0
33343433

TIATT
NOLVLS

LT
TOUOWTN~Y
200000 0MM
CE-X-B-F-X-N.%.

DONON DM~
ENO~O MmN~
DODD~DOO0
OB

mMOrMDYTDY
DO=-MmYnTE
mAEOA AR
LN T

OO MONNDO
MO TN
Do~
NP

AN DU = e -y
= - BT
00N 0w
LI N

OAMN=-nDo
ANTNDOO ~
W@ DO
R RN N R -

LT T R
DG LRNM TN
P00 DO0
LR - R

B =0 M
W W P P e e P
DDODD0DD DO
LEE YT )

QNN Y NDO O
WD DO @D
DDDODDDDD
RO

HNOH

NND=wmOn
-1y e

NND =g Om
- L

NND=wy~Om
D00 ===mn

WD =wOm
DO - -

NOD=TrO0Om
O0O==mmnwm

NN D=w~Om
QOO =r==NnN

NN =M
000 -m=nn

NNOND=-w~OM
- - s L}

NOND=T~OM
D00 - -

Teble 39

-

Gtoo0oso000

NN NN NN
- R-R-R-X-X-T¥-]

W00 e e
cooooo0o00

TYSTTTTY

0000000

oo NN o N
CR-E-E-2-2-F-X-]

WD WD WD
o0o0c00000

L R
cooocoooo

DD DODD DO
-R-X-2-3-X-N-1-]

L R R
(=R-N-N-N-N-N-3-]

34



RESUL TS OF SURFACE OBSERVATIONS AT

- HEARD ISLAND

FOR THE MONTH OF

JANUARY 1952
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RESULTS OF SURFACE OBSERVATIONS AT HEARD ISLAND

FOR THE MONTH OF

SEPTEMBER 1952

Table 39 contd.
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RESULTS OF SURFACE OBSERVATIO

Table 39 contd.
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RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD ISLAND

FOR THE MONTH OF FEBRUARY 1952
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RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD ISLAND

FOR THE MONTH OF MARCH 1952

TABLE 41 CORTD.
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RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD ISLAND

FOR THE MONTH OF APRIL 1952

TABLE 41 CONTD.
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RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD ISLAND

FOR THE MONTH OF MAY 1952

.TABLE 41 CONTD.
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FOR THE MONTH OF

RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD ISLAND

JUNE 1952

TABLE 41 CONTD.
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RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD ISLAND

FOR THE MONTH OF JULY 1952

TABLE 41 CONTD.
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RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD ISLAND

FOR THE MONTH OF AUGUST 1952
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LAND

FOR THE MONTH OF SEPTEMBER 1952

RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD IS

TABLE 41 CONTD.
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RESULTS OF RADIOSONDE OBSERVATIONS AT HEARD ISLAND

OCTOBER 1952

FOR THE MONTH OF

TABLE L1 CONTD.
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RESULTS OF RADIOSONDE OBSERVATIONS AT MACQUARIE ISLAND

FOR THE MONTH OF MARCH 1952
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RESULTS OF RADIOSONDE OBSERVATIONS AT MACQUARIE ISLAND

FOR THE MONTH OF APRIL 1952

TABLE L2 CONTD.
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QUARIE ISLAND

RESULTS OF RADIOSONDE OBSERVATIONS AT MAC

FOR THE MONTH OF MAY 1952
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FOR THE MONTH OF JUNE 1952

RESULTS OF RADIOSONDE OBSERVATIONS AT MACQUARIE ISLAND

TABLE 42 CONTD.
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FOR THE MONTH OF JULY 1952

RESULTS OF RADIOSONDE OBSERVATIONS AT MACQUARIE ISLAND
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RESULTS OF RADIOSONDE OBSERVATIONS AT MACQUARIE ISLAND

AUGUST 1952
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RESULTS OF RADIOSONDE OBSERVATIONS AT MACQUARIE ISLAND

FOR THE MONTH OF SEPTEMBER 1952

TABLE 42 CONTD.
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RESULTS OF RADIOSONDE OBSERVATIONS AT MACQUARIE ISLAND

FOR THE MONTH OF OCTOBER 1952
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FOR THE MONTH OF NOVEMBER 952

RESULTS OF RADIOSONDE OBSERVATIONS AT - MACQUARIE ISLAND
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RESULTS OF RADIOSONDE OBSERVATIONS AT MACQUARIE ISLAND

FOR THE MONTH OF DECEMBER 1952
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HEARD [SLAND, 1952

RESULTS OF RADIOSONDE OBSERVATIONS
TROPOPAUSE
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RESULTS OF RADIOSONDE OBSERVATIONS

TROPOPAUSE

MACQUARIE ISLAND, 1952
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_RESULTS OF PILOT BALLOON OBSERVATIONS AT
HEARD ISLAND YEAR 1952
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RESULTS OF PILOT BALLOON OBSERVATIONS AT
HEARD ISLAND YEAR 1952
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RESULTS OF PILOT BALLOON OBSERVATIONS AT

MACQUARIE ISLAND YEAR 1952
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RESULTS OF PILOT BALLOON OBSERVATIONS AT
MACQUARIE ISLAND YEAR 1952

TABLE 46 CONTD,
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RESULTS OF PILOT BALIOON OBSERVATIONS AT

TABLE 46 CONTD.

MACQUARIE ISLAND
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RESULTS OF PILOT BALLOON OBSERVATIONS AT

MACQUARIE ISLAND YEAR 1952
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RESULTS OF PILOT BALLOON OBSERVATIONS AT
MACQUARIE ISLAND YEAR 1952
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RESULTS OF PILOT BALLOON OBSERVATIONS AT

MACQUARIE ISLAND YEAR 1952

TABLE L6 CONTD.
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RESULTS OF PILOT BALLOON OBSERVATIONS AT
MACQUARIE ISLAND YEAR 1952
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