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;SOME EFFECTS OF TOPOGRAPHY ON WEATHER OBSERVAT;QNSN

AT HEARD ISLAND oo

by P.J.R. Shaw¥
Central Meteorological Bureau, Melbourne

(Manuscript received 7th October 1954,
’ emended 25th July 1955)

Abstract: A comparison is made between the
anemograph records, observations of upper winds

. and cloud movement, and cloud distribution, .

- Deductions are made regarding the relationship
‘between the observed wind and that which would
prevail if the mountainous mass of the island
“were absent, TUse 1s made of the reports from
Kerguelen so that an appreciation is obtained
of the synoptic situation at the time, :
Fluctuations of surface temperature, relative
humidity and atmospheric pressure are shown
to.be related to the effect of topography on
the air stream before it reaches the
observing site.

1. INTRODUCTION

The mountainous nature of Heard Island makes it
inevitable that there will be considerable difference be-
tween meteorological observations at the station and
observations over the open ocean, -

The most obvious local effect 1s on wind and cloud
and this paper is principally a discussion of the extent to
which Heard Island wind observations can be regarded as
representative,

Figures 1, 2 and 3 show, respectively, a general
map of the island, a more detailed map of the surroundings
of the observing site and the skyline as seen from the
observing site. -

The maln mountain mass of the island subtends a
horizontal angle of 90° from the station, lying between the .
.bearings of 090° and 180° and rising 9,000 feet on a bear-
ing of 150° about 12 miles from the statlon (the skyline

* At present at Mawson, Antarctica.
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Figure 1
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Figure 2
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FIGURE 5. PATH OF CYCLONE 26™29™JULY 1953 (LOCAL HEARD IS. TIME)
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has a maximum ele¥ation of 12%°) effectively shielding the
station anemograph from southeasterly winds., B

‘ 2., EFFECTS ACCOMPANYING CYCLONE PASSING NORTH
' OF HEARD ISTAND 2nd JANUARY 1954

A particularly clear example of a Heard Island
wind trace when the wind over the open sSea was southeast
occurred on 2nd January 1954 when the wind and weather
Ssequences at Heard Island and Kerguelen indicate that a
cyclonic centre moving southeast at about 40 knots passed
between the two places, (fig. 4),

: - As the anemograph trace (fig. 6) i1s in local time
all times in the text are referred to this standard, On
the "2nd January the wind observed at Heard Island, which
might have been expecteéd to veer and increase steadily from
030° 6 knots at’'0500 to 220° 35 knots at 2300, remained at
070° 20 knots from 0900 to 1230 and then became light o
variable, From 1730 to 2000 the wind was steady at 190

40 knots and finally veered to 220° by 2000 (fig, 6).

i It will be seen that, on the reasonable
assumption of steady veering from 0900 to 2000, the wind
observations at 1100, 1400 and 1700 are not representative,
During the period whén the wind was light variable ‘the:
temperature was three to five deg¥ees higher and uns teady
in an otherwise steady thermograph trace, and the relative
humidity ‘10 to 20 percent lower than it had been in the
steady wind, :This can be ascribed to g slight foehn

effect over the mountain,

-3+' EFFECTS ACGOMPANYING CYCLONE PASSING NORTH
| OF HEARD ISLAND 27th TO 29th JUNE 1953

A simllar wind situation octurred on 28th June
1953, The sequence of analyses which shows an occluded
cyclone moving eastsoutheast at 15 knots between Heard
Island and Kerguelen (fig. 5), was made assuming that the
reported winds from Heard Island from 0900 28th to 0400
on the 29th did not represent thd true winds in thé ares
which were betwéen east and south. The anemograph
record (fig. 7) shows the similarity between the wind
sequence on this occasion and that cited above, There
were steady and persistent easterly and southerly winds
before and after the period of variable winds which through
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g period of' 19 hours were changing in- speed from 0 to

50 mepeho in squalls of a few minutes duratioén, and never
remaining in the same direction for longe. The thermo-
graph and hygrograph records show synchronous rapid .
changes 'in opposite directions, in temperature as much as
three degrees and in relative humidity up to 12 percent,
The peaks in the temperature.record correspond precisely
in time with the peaks in wind speed. Furthermore the
barograph shows remarkable variations of up to four milli-
bars in ten minutes, also corresponding in time with
changes in wind speed. - - : '

S The precise correspondence between variations in
all four recorded elements, and their rapidity, makes 1t
clear that these variations are local effects, Smoothing
~the barogram record; the time of the minimum pressure is
shown to'be 0900/28th'which is the time that an
interpretation of the Kerguelen reports would place the .
~centre . .of the .cyclone nearest Heard Island,. . The smoothed
barogram shows 'a steady -fall and rise before and after . -
the minimum, - . o o o

.- During the period when the wind was variable,
there was a layer of stratocumulus, unbroken except over
the station where a few scraps of cloud present showed
turbulent motion and a visual pilot balloon flight at . .
2300 t0o 4000 feet showed variable winds, the accuracy of . -
which,:owing to the computation being-on an assumed rate .-
of ascent; .is: doubtful - the speeds and direction each
thousand fest of ascent were- computed as 270° 8 knots,
010°-20 knots; 040° 5 kno%& and 090° 8 knots, . .

A similar break in the cloud in the lee of Big
Ben has been noted often in a southwest wind when there
was a subsidence inversion (a not uncommon occurrence),
Under these .conditlons, the station-would be-under the
stratocumulus layer but Saddle Point to the northeast of

Big Ben couldgbagﬁeenbto'bemin~sunlight.“““

4, DEDUCTIONS FROM ABOVE TWO CASES

. S The' twe cases abpvéjafe'ndt4iéoiaﬁédvinstancés:,
in the weather sequence at Heard Island and. the following
deductlons appear ressonable: = g S
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(1) Surfsce winds of direction 070° to 120° over
.77 the open ocean will be deflected around the .
" northerpn side of the main mass of the island .
to appear at the weather station as steady
‘winds with direction 070° - 080°, . Winds of
. this direction when .they do occur are Steady
. and _persist for. lengthy periods, dependent
upon the situation at the time, -

(2) Surface winds of direction 150° to 190° over
.the open ocean will in a similar manner be de-
flected around the southern side of the main
mass of the 1sland and will appear at the :
. 8tation as steady winds of direction 190° pere
sisting for .lengbthy periods according to the

- .8ltuation at the time.. .

(3) Surface winds of direction 120° to 150° ovér the
... .. open ocean will produce very variable wind at
. the weather station; and a synoptic observation
under these conditions may contain a wind report
wldely at variance with what would have prevail-
ed but. for .the mountainous mass of the island
upwind of the observing station,

5, CONSTDERATION OF WIND DIREGTIONS AT THE STATION
. AND_ THETR REPRESENTATIVENESS |

. Examining the anemograph records of Heard o
Island for 1953, and considering the synoptic situation as
shown by the three;hourly-reports'of.Kefguelen-and-Heard.~
Islands,. 59 occasions were found when, with reasonable -
certainty one could Say that wss a gradient wind between -
6ast and south ‘in the Heard Island area, = The aumber may -
be conservative as doubtful cases have been excluded, L
These 59 occasions extended over 675 hours and included
231_synoptic~reports, which are 8% of the total observations
for the. year, whereas the accompanying frequency - . -

~direction.- histogram (fig. 8) for winds at the station shows
about 4%, In this histogram the north to east sector,
which might be expecteéd to be symmetrical with the east to -

south’sgcpor,'includeS;l3%‘bf all observations,

ST _'The histogram of wind direction shows a peak -at
070° “(only 30° ¢lass intervals are available). which is
setisfactorily accounted for by the fact that winds be- .. .
tween.about 070° and 120° are deflected around the mountain
appearing at the station as 070° - 080°, ‘The, fagt that

there is no pesak at 190° corresponding to the postulated






