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SYNOPTIC APPLICATIONS OF NEPH--ANALYSES FRGMJ
ARTIFICIAL SATELLITES o

by
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(Manuscript received Jamary 1961)

Abstract: This paper refers briefly to the forecast problem in
the Australian region and the vital part 1likely to be played by
satellite cloud photography when adequate experience has been
gained in 1nterpretat10no

The U.S. Weather Satellite TIROS II is déscribed and
the interpretation of four neph~analyses obtained during the
period December 1960 to Jamuary 1961 is discussed in'reélation to
the appropriate M.S.L. synoptic analysis. Reference is made
also to some apparent inconsistencies, ‘

1. INTRODUCTION

Short period or 24 hour forecasting in Australia, as well as
the longer range forecasts, is often difficult due %o the presence of
extensive ocean regions to the west and south where synoptlc data is
almost non-existent (Fig 1),

Over the 2000 miles of Ihdlan Ocean to the west, reports are
available as routine only from Ams%erdam Island (38°S 78°E) and’
Kerguelen Island 349 S, TO°E) roughly 1500 miles distant, and from
Marion Island (47°S; 38°E) a_further 1000 miles westward. To the
south and southwest reports are available from a few statlons on the
Antarctic coastline, 1500 miles distant. Reports from ships are
quite inadequate to bridge thése gaps since the shipping lanes for the
most part skirt the ¢oagtline of the Australian Bight, and ships en
route from South Afr;can ports to Melbourne or Perth are relatively
feWa

Australian meteorologists therefore approach the task of
analysis over the Indian and Southern Oceans with no great confidence.
Such success as is achieved is a product of long experience and of the
meticulous care with which the sequence of reports from each station
is studied. The passage of the polar frontal systems through
Marion Island, Amsterdam Island and Kerguelen Island is closely



"S|eAJ2IUl 9INUIW g IB S4B $31GJO ‘| 94| AJenue[ Y3 uo
UOIZ34 UBIRJISNY Y3 A0 || SO41] JO syred 931||91es-qNs 3AISS3IONS Buimoys 1iey)’| ‘314

< &

uosmel}

s| uouel

{
)
* e
J/ \
wr ® :
LSM e &

5] Uapandsay] o
X/

®-sp wepJaswy

A 719 °N 1910




3
watched by detailed study of their 3 hourly reports and linked where
possible t0 the great depressions which skirt the ‘coastline! of
Antarctica.

The validity or otherwise of these analyses is frequently
not evident until demonstrated by conditions scme 24-36 hours later
over western or southern Austrzlis, It is abundantly evident alse
that a careful analysis of frontal syastems in the Amsterdam Island and
Kerguelen Island region is not necessarily adequatée for forecasts over
southern Australia. Information is generally lacking concerning the
development of waves on fronts in the region between Amsterdam Island
and the West Australian coast, Bven in the scuthern areas of the
Australian Bight cyclogenesis has occurred unexpectedly on not
infrequent occasions with resultant forecast failures in the southeast-
ern States, A major factor here is perhaps the frequency of occurrence
of jot maxima at latitudes south of the continent with consequent
uncertainty of analyses at upper levels, .

It can be seen from the foregoing that the introduction of an
aid such as cloud photographs fiom artificial satellites is an epoch-
making event in Australian and world meteorology., The location of
significant cloud patterms over the oceans has application not only to
the frontal systems affecting southern Australiia but with equal
importance also to the detection and tracking of tropical syclones.

o, INTERPRETATION OF SATELLITE
PHOTOGRAPHS

The ultimate aim of cloud photography from satellites is to
locate significant synoptic patterns over the sarth's surface and
particularly over the occeans. It is not certain at this stage héow far
this concepticn may be extended to the point where particular cloud
patterns on photographs may be recognised as °‘models’ which may be
immediately associated with various types of fronts, or whether
absence of cloud or the presence of strato-cumulus cloud may be
associated with regions such as the forward or rear portions of
anticyclones, However it is already evident that the major rain and
wind systems in both tropical and extra~tropical regions have in many
cases characteristically significant cloud features on satellite ]
photographs. These features are the spiralling cumiliform lines and
the well defined wvortex.

It is reasonable to expect that accuracy in synoptic analysis
over oceanic regions will depend on the extent to which these models
may be applied and to the experience which has been acquired in
interpretation of the cloud photographs both as regards patterns of
clouvd and eloud types.
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A project designed to gain experience in interpretation from
satellite neph-analyses is to be carried out by the Australian Bureaun
of Meteorology at the invitation of the National Aéronautics and Space
Administration and the United States Weather Bureau during observations
with the meteorological satelllte TIROS IT.

3. TIROS II - WEATHER

3 The Piros II artificial weather satellite is an 18 sided
polygon, shaped like a pill box, with dimensions of 42 inches diameter
‘&? [by'19'inches height, weighing 280 1bs and powered primarily by solar
- Cel].s. ’
{

\  'The satellite was launched on 23 FNovember 1960 and achieved
its objective of a roughly circular orbit with an altitude of about 400
j miles. The period of rotation of such an orbit around the earth is 98
; minutes and the satellite speed about 17000 miles per hour., Tiros II

l is spin stabilized.

i

————

; It is equipped with two television cameras designed %o
' photograph the earth's cloud cover during daylight conditions., These
cameras are different in coverage and resolution., The caméra axes are
parallel to the spin axis, which is in general not normal to the
earth’s surface., On those occasions when the spin axis and the
cameéra are pointing downwards towards the centre of the earth (zero
nadir angle) the wide angle camera views an ares approximately 750
- miles on a side with a resolution of 1»5 to 2 miles; the narrow angle
camera views an area approximately 75 miles on a side in the zero nadir
' angle posztlon but with resolution of about 0.15 to 0.2 miles, When
rthe camera is looking at higher nadir angles the extent of the coverage
t is increased while the resolution decreases.

§$\j The commend and data acquisition centres are located at

' \Belmar, Few Jersey and San Nicolas ]Island, Californis. When the
'satellite is on orbit within a certain range of either of these
;statiOhs, instructions are issued to the cameras to take pictures at a
specific future time and to store them in a magnetic tape recorder.’
The pictures are read out at the next orbital pass within range of the
‘data acquisition station, recorded on tape and in parallel on film by
Photography of a monitor screen. Orbits within range of the command
stations are shown in Fig.2 as 'sub-satellite paths®, i.e, orbital -
paths projected to the earth's surface., Fig.1 also shows a Series of
consecutlve sub-satellite paths of Tiros II over the Australian region

on 4 Jamuary 1961.

S
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A number of photographs were obtained of clouds in the
Australian region and gsome of these cases are refsrred to later in this
paper. It was not practicable to obtain transmission to Australia of
the actual satellite photographs. However the Meteorological Satellite
Iaboratory were most cooperative in the despatch of coded neph-analyses
as interpreted from the photographs, These coded messages which
indicated arsas of overcast, broken or seattered cloud and clear sky
were received by teletype at Central Analysis Office, Melbourne, in
some cases as soon as four hours after satellite photograph timse.

The function of the Central Analysés Office in this
experiment was to identify particular areas of interest coincident with
satellite orbits and to request photographs where practicable in
relation to solar '111um1nationo De@m,'sii@ns'as to praetwa'blllty in
by the U.S. Weather Bureau. 'The eXtent to ‘which the Aiistralian ‘requests
were met was most gratifying.: A large number of neph—&nalyses were, in
fact, forwarded without specific request on a routine basis and these
will be the subject- of exhaustive study and correlation with ocur
analyses over ocean regions to the west and south of the continent, In
the meantime several situations have been selected for prelm:,na.ry
discussion in the following sectiom.. i

4. SYNOPTIC APPLICA‘BI@NS
(a) Cessation of hea;t wave @onditions over southeast Auast:maliao

The most prolonged heat wave in Decem‘bex for forty~three years
pPorsisted over southeast Australia from 24-31 Décember 1960 with '
temperatures exceeding the century da1.1y m most districts, Fig.3 shows
the M.S.L. synoptic situation.

The heat wave was associated with a blocking high over the
Tasman Sea., The "block' was typieally represented on upper charts
(Pig:4) although not in the classical sense of a zonal flow upstream
splitting into two westerly branches with approximately equal mass
transport north of the urper ¢old low and south of the warm high,
Nevertheless, the Tasman anticyeclone at M.S.L. rémained blocking from
25=30 Decémber 1960 when it commenced to move eastward and lose
intensity.

There was no evidence of any strong jet upstream nor any
indications (having regard to the subjectivity of the analysis) of
strong shear or curvature changes in the Australian Bight. In any
event, a wave which formed on the front west of Tasmania during
29 December 1960 moved slowly eastward without deepeming, This cool ~
change moved over the Victorian coast on 31 December 1960, accompanied
by a fall in temperature of 25 to 30°F.
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" Fig.3.M.5.L. Analysis for 2300 Z on 28th December 1960
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