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ABSTRACT

An account is given of the techniques
employed in the manual preparation of
contour and isotherm analyses for the
Southern Hemisphere south of Lat 20°
at sealevel, 1000 mb, 500 mb and 200 mb
for the GARP Basic Data Set Project of
November 1969, Reservations are
expressed on the adequacy of the final
products.

INTRODUCTION

In April 1969 an invitation to Australia was issued by thé Secretary-
General of the World Meteorological Organisation (WMO), on behalf of the
Joint Organising Committee (JOC) of the WMO and the International Council of
Scientific Unions (ICSU), to participate in a project for preparing one or two sets of
global meteorological data. These sets were required for numerical experiments
necessary for planning the first global experiment of the Global Atmospheric Research
Program (GARP).

This invitation was subsequently accepted by the Bureau of Meteorology,
the task being given to the (then) newly-created Synoptic Research Branch of the
Research Division, The Branch Superintendent was designated overall leader of the
Australian portion of the project, and made responsible for the professional work
involved as well as for arranging with other Bureau Divisions any necesgsary facilities
or particular assistance required, ‘

The aims of this exercise were to obtain on a global basis:
(i) a set of high quality basic data

(ii) a set of high quality analysed charts for selected levels between
the surface and 200 mb '

for each of two selected months, November 1969 and June 1970.
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Broadly speaking these aims were to be achieved as follows:
(i) the world was divided into three sections

-  the Northern Hemisphere north of 20°N

- the Tropics ie. 30°N - 30°s

- the Southern Hemisphere south of ZOOS

(ii) Washington assumed responsibility for the first area and Melbourne
for the third, whilst a group at the University of Costa Rica at
San José was responsible for the tropical analysis

(iii) because Costa Rica does not have access to WMO international
: telecommunications facilities, the responsibility for data
collection rested with Washington {or the Northern and Melbourne
for the Southern Hemlsphere

(iv} Costa Rica assumed the particular respon51b111ty for meshing the
analysis products of the three centres

(v) Washington assumed the particular responsibility for collecting
all basic data, for digitising the analysis products and for
assembling all material on magnetic tape to bu11d up global
""master data files''.

The detailed responsibilities for each centre for the November 1969
exercise are summarised as follows:

(i) Washington
(a) to build-up master data files for the globe
(b) to provide Melbourne and Costa Rica with all data routinely
- collected in Washington and relevant to the areas of

concern:

ie. Melbourne - 0° - 90°s
Costa Rica - 40°N - 40°S
(¢) to provide satellite data (¢g cloud mosaics, satellite

infrared spectrometer (SIRS), derived winds, etc) to both
Costa Rica and Melbourne

(d) to provide plotted maps {with streamline analyses) to o
Costa Rica for the tropical area between 40 N and 40 S

. o o
(e) to obtain missing routine reports for the area 0 - 90 N

(f) to analyse charts and check data for the area 20°N - 90°N
(0000 and 1200 GMT),
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(ii) Costa Rica:

(a) to analyse charts 30 N - 30 S, meshing the charts in the
areas of overlap 30°N - 20° N, 30°s - 20° S

(b) to provide Washington with updated and checked routine
information 1nothe ar%a 20 N - 20°S, and non-routine data
in the area 30 N - 20 S.

(iii) Melbourne:

(a) to collect routine data in the area 0°- 90°S, including the
follow-up of missing reports

(b) to send copies of routine data in the area 0 - 40°S to
Costa Rica

(c) to colle%t non- routme data (ship, aircraft reports) in the
area 30°N - 90°S

(d) to send copies of non-routine ship and aircraft data in the
area 30°N - 40°S to Costa Rica

o
(e) to analyse charts, and check data in the area, 20 S - 9OOS,
at 0000 and 1200 GMT for the levels - Surface

- 1000 mb
- 850 mb
- 500 mb
-200 mb

using all routine, non-routine and updated data available

{(f) to send to Washington for inclusion on the file copies of all
routlne, non- routine and updated reports in the area
20% - 90°s Wthh were not on the original Washington file

(g) to prepare a sea-surface temperature chart for each 5-day
period of the month,

NOTES:

1. Routine data were originally defined as the reports globally exchanged over
WMO  telecommunication channels which could be collected on a daily routine
kasis. The network finally used was expanded beyond this,

2. Non-routine data were data specially requested for this project, and

consisted of reports made specially and/or additionally by ships and
aircraft, and various satellite derived data.

Typical surface and upper air networks are shown in Fig 1 and 2.

Coordination and general control of all aspects of the work was
exercised by a Joint Planning Staff of the GARP Joint Organising Committee.
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In the aims of this experiment it was envisaged that:

(i) for the high quality basic data set, the reporting network would
be: '

(a) complete, ie. with surface reports every 6 hours and upper
air reports every 12 or 24 hours as appropriate

(b) accurate, ie. with errors being queried back to the point of
origin where necessary

(c) consist of the same stations at each synoptic hour,

(ii)  for the high quality analysed charts all possible care would be
taken to ensure their accuracy, and all analyses would be based
on the same reporting networks.

The achievement of all these aims has not been possible for the
Melbourne area of analysis responsibility. Considerable difficulties were experienced
in the initial data collection, and despite the willing cooperation of the Meteorological
Services concerned, it proved quite impracticable to follow the plan in all its detail.
Furthermore the time expended on this part of the experiment seriously interfered
with the analysis program and very much more time would have been required to achieve
the highest analysis standard. However in every way the best has been done with the
resources (including time) available, and the objéct of this paper is to set down the
procedures that were developed and followed,

The analysis routine described was essentially a team effort by the,
authors. J.W. Zillman contributed substantially to the initial phases of the project,
and participated in the analysis of MSL charts for the first five days.

The tremendous volume of data collation and array were carried out by
a team of assistants too large to list by name, but much of the work load rested with
I.J. Butterworth and Miss D.J. Myers (now Mrs J. W. Zillman), Support by the
ADP Division of the Bureau of Meteorology was supervised by A. Edvi-Illes.

This paper is the second of a series relating to the GARP Basic Data
Set Analysis Project. The first (Working Paper No 132, Zillman, 1970)-described
the November mean sea surface temperature distribution in the Southern Hemisphere.
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Fig. 1(a) Typical surface reporting network at 0000 GMT..
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‘Fig. 1(b) Typical surface reporting network at 1200 GMT.




54

THE 'ANALYSIS REQUIREMENT AND THE PLANNED WORKING ROUTINE -

This exercise for November 1969 required the manual analysis of
data over the Southern Hemisphere south of 20 S in terms of:

(i) MSL isobars and surface isotherms )
)
(ii) 1000 mb geopotential contours } Daily at 0000 GMT
) and 1200 GMT
(iii) 850 mb geopotential contours and isotherms) throughout the
. ) month,
(iv) 500 mb geopotential contours and isotherms)
)
)

(v) 200 mb geopotential contours and isotherms

(vi) Sea surface isotherms every 5 days.

The analyses were prepared on polalr stereographic charts with a
scale of 1:30 million.

At first sight this might appear a straightforward (and even routine)
task, but even at the present time complete analyses of the Southern Hemisphere
at all these levels are non-existent either in real or non-real time because of vast
data-void areas and often serious communication problems. The only known
extensive set of hemispheric analyses (for the surface and 500 mb levels) is the
IGY series prepared by the South African Weather Bureau.

The philosophy of the GARP project was to overcome the data
deficiency by using a vari.et}'r of "non-operational' ‘data (global satellite pictures,
satellite derived winds and temperature soundings, non-r‘outine ship; aircraft and
land observations etc), but in spite of this, large data-void areas remained at various
times throughout the month,  Additional problems were also created concerning the
interpretation of the newer types of data (cloud pictures, SIRS and satellite-derived
winds). .

During the period of orientation, when the various approaches to the
analysis problem were being consideredprior to commencement of the analysis
proper, it was decided that for the 850 mb level a manual product significantly
superior to.a numerical one could not be prepared within the time available, Hence
the 850 mb level was deleted from the analysis program.

The final analysis was undertaken by a team of four, each analyst
being primarily responsible for a particular level; one for MSL isobaric analyses;
two for the 1000 and 500 mb levels, the sea and air surface isotherm analyé'es; and
one for the 200 . mb level.

There was, of course, considerable discussion on the best interpretation
of various features and to ensure vertical consistency. Some problems arose due
to variations in the amount of data at the various levels, and where conflicts occurred
they wefe resolved by discussion and re-adjustment of charts to ensure consistendy
with the maximum data level, For example, in the sub-tropical south Pacific area
the maximum data level was often 200 mb; thus if the 200 mb analysis in this area
conflicted with the 500 mb analysis, the 500 mb chart, and if necessary the MSL
chart, were adjusted accordingly. However after some experience the number of
conflicts was minimal.
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It was found to be most advantageous to perform all the analysis steps
on clear acetate sheets using wax pencils. Apart from protecting the final charts,
and facilitating amendment, this minimised the necessity of using a light table for
graphical additions and continuity checks. It also allowed direct analysis of the
digital cloud mosaics without damaging the pictures in any way.

ANALYSIS AIDS

Satellite Data

Satellite cloud photographs were used extensively as an aid in the
identification of all major synoptic features. In general, interpretation followed
procedures laid down in the referenced publications.

(a) Cloud Photographs
AVCS Pictures

The ESSA 9 AVCS cloud pictures were provided as rectified hemispheric
digital mosaics on a polar stereographic projection of scale very nearly 1:30 million.
This was a most convenient form for the synoptic analysis as salient features could be
virtually traced onto charts of the same scale as the final analysis product. To
ensure a uniform interpretation of the salient features by all analysts, nephanalyses
were prepared from these digital cloud mosaics.

However, .apart from the ever present difficulty oi cloud interpretétion,
the mosaics created a number of problems, especially concerning the adjustment of
weather systems to chart time. The greatest difficulty occurred with the '"time-break'
over the Indian Ocean where a 24 hour time difference occurred between adjoining
orbits. Thus photographs over the area immediately east of the break showed positions
of cloud systems 24 hours later than those just west of the break (compared with the
normal 1 or 2 hour differential). This proved useful on some occasions as it enabled
easy identification of 24 hour movement of systems, but as the break was not always
in the same position a sizeable sector of the Indian Ocean was sometimes devoid of
satellite data for more than a 24 hour period. Nevertheless, as will be shown later,
the mosaics provided the main foundation for the whole analysis,

The other main drawback of the digital mosaics was the lack of
definition near and over the Antarctic continent; however it was sufficient to enable
reasonable estimates to be made of the 5-day mean position of the ice edge.

APT Pictures

Television APT pictures from NIMBUS 3 and ESSA 8 were made
available by the meteorological services of Tahiti, New Zealand, Australia and
Mauritius in the form of glossy photographs and from the USA base at McMurdo
(Antarctica) on facsimile paper. In addition,” night-time infrared APT pictures from
NIMBUS 3 were available in the Australian region.

Except for those from McMurdo (which were studied extensively) .
minimal use was made of the APT pictures, principally because of time limitations
but partly because the hemispheric cloud mosaics were much more convenient.
However on some occasions reference was made to the APT pictures when difficulties
in interpreting the digital product arose.
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ATS Pictures

Dail\y pictures were available from only one of the Applications
Technology Satellites,’ ATSOI, over the Pacific area, with the picture coverage
extending southwards to 40 or 45 S. Again, the ESSA 9 digital product wds used
as the primary data source but with reference to the ATS pictures in cases of
particular difficulty,. '

(b) Derived Wind Data
ATS Wind Estimates

Wind estimates at various levels were made using pictures from the
geostationary satellites by tracing particular cloud elements over a known time
period. Estimates for November 1969 were provided by Washington using data from
ATS I (Pacific) and ATS III (Atlantic). Data provided were applicable to the following
levels: :

1. Low Level

- Wind estimates based on movement of clouds judged to be
confined beneath a low level inversion, roughly corresponding
to the flow at 1000 to 2000 ft. These winds were used in the
preparation of MSL and 1000 mb analyses.

- Estimates based on movement of low level clouds judged to be
unaffected by a low level inversion, These are considered to
be representative of 850 mb flow, and were plotted on 850 mb
charts, but not analysed directly., They were compared with
analysed 1000 and 500 mb patterns as a consistency check.

2. Upper Level

- Estimates based on clouds judged to be cirrus, roughly
corresponding to the 30, 000 ft flow, were incorporated in
the analysis of the 200 mb level charts.

- Estimates based on other high clouds, height uncertain, are
thought to be applicable mostly to the 24, 000 - 26,000 ft flow,
but may apply to levels as low as 10, 000 ft. These were
used as a guide in the analysis of both the 200 and 500 mb
levels. '

Wind estimates at times within roughly 4 hours of chart time were
available for the Pacific sector at 0000 GMT on all days, and for the Atlanti% sector
at 1200 GMT on all but six days. Very little data were available south of 45 S due
to picture limitations. :

In addition estimates of "wind direction only' were given at various
levels when speed could not be assessed with any great degree of certainty. Typical
examples of the data coverage are included in Fig 2(a) and 2(b).
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‘Fig. 2(8) Typical upper air (200 mb) network at 0000 GMT.







