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I GENERAL

Tt is hard to think of any phase of human activity which
is not in scme way dependent on weather and climate. Meteorclogy as
a public utility provides an increasing number and variety of services,
and their inecreasing effectiveness is built on a foundation of basic
research into many physical processes which still await clarification
and solution, The work of the Division is directed towards a belter
understanding of the behaviour of the atmosphere, embracing selected
problems ranging from the largest scale, which underlies the seasonal
and world-wide variations in weather, to the smallest, or micro-
meteorological, scale wherein lie many avenues for research affecting
the growth and health of plants and animals,

The wider implications of the work outside the normal
boundaries of meteorology are reflected in the representatiion of the
Division on the National Committees for Oceanography, Hydrology,
Antarc.ic, and Space Research, In the international sphere there has
been work associated with the activities of the World Meteorological
Organization, the International Association of Metecrclogy and
Atmospheric Physics, the International Czone Commission, and the
International aAntarctic Analysis Centre, and also UNESCO and FAC,

Nearly all meieorological research is of a long-term nature
so that the pattern of study changes and matures only rather slowly.
There have been no major changes in the main areas of investigation
or of staff during the year reporied herein, The construction of the
radar tower is now completed at Aspendale and the installation of the

electronic wnits has begun,

II DYWNAMIC MEIEORCLOGY

The general circulation of the atmosphere is maintained by
sources and sinks of energy located mainly in the tropics and the polar
ragions, Australia's geographical position requires a thorough

understanding of, and is well suited for exploring, the dynamic




influences of both the Antarctic sink and the tropical source regions,
Availability of observational, especially IGY, data. has been awaited
in order to continue the esarlier work on the nature of interactions
in the general circulation as reported in three papers at the
Symposium of Antarctic Meteorology in 1959 and elsewhere,

Meanwhile an assessment of. the input of the scveral forms-of”

B _energy in the layer from the ground to 10,000 fect has been crmpleted -
“for the Southern Hamisphere north of 65ﬁ lat, in January, as a
-preliminary to an-attempted evaluation of effects on large scale

motions, especially that of the heating due to the Australian cantinent.

Anomalies due to heatirg and ccoling of the Australian.and
Asian continents, respectively, affect markedly the monsoons in the
eastern hemisphere during Southern summer, An assessment has been
made of angular momentum balance for the equatorial trough zone, from
a consideration of frictional torque of the monsoonal westerlies, zonal
and meridicnal stresses. “his study is a prerequisite to exploring
causes of variations in the onset of nonscon rain regimes, its abruptness
and subsequent pulsations, Vértical‘and norizontal distribution of
sasterly winds in the upper troposphere -at low latitudes is found to
be a decisive factor in the msan.and eddy transfers of angular
momentum (vorticity) and therely in changes of the monsoonal
circulation,

Alongside these physical investigations, some empirical studics
of long-period changes have continued, stimulated in particular by
discoveries concerning effects of solar particles on various
geophysical and astronomiéal phenomcna, It has been known, for instance,
that tropical surface tempecraturc responds to the cleven year solar
cycle; it is now found that this response has undergonc slow change,
most marked around 1920, presumably due to secular changes of the
tropical circulation,

On a smaller scale of phencmena, heating and turbulence,
especially by their diurnal variations, strongly influcnce the behaviour

of sea breezes and synoptic scale cold fronts. Observations on frontal

structure from the Renmark cxpedition in January 1959 have demonstrated,
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near the forward portions of such fronts,-oscillations and circulations
of considerable magnitude and of a period corresponding to that of the
multiple disturbances often noticed at the ground., This sheds new
light on the development of squall lines and oressure Jjumps. Resumed
ficld work employing an aircraft and quick response cquipment for
measuring temperature and wind components should consolidate these
studics and providc new information on the transfers of heat and
momentum between the warm and cold air,

The broad features of the fronts studied so far agree well
with the theoretical nrcdictions from a consideration of frontal shapes
in relation to surfacc stress (ground friction)., This theory has been
extended to take account of mass transfer through the front, Solutions
were obtained representing damped oscillations and a series of gusts
accompanied by pressure jumps,

Attempts are being madc to assess cddy shearing stress by
means of serial balloon flightg simyltancously with micro-metecrological
measurcment of surface stress under conditions of strong wind.

An instrument consisting of a modified radiosonde attached to a
kite is being developed for measuring the detailed profiles of temperature
and wind up to 2000 feet. A first model is at present on trial at Mawson
by personncl of the Commonwealth Burcau of Meteorology, and improved
equipment is being constructed for use in 1961. It is hoped %o obtain
information on the structure of the katabatic winds during these trials,

Following a request from the R,A.AF,, cstimates werc made of
the average relationship between surface winds and winds at 1500, 3000
and 5000 fect, over the oceans within 1000 miles of the continent, This
was required for estimation of surface winds from aircraft, to corrcct

drifts observed by Doppler radar navigation,

IIT MICROMETEOROLOGY

Micrometecorology is the study of conditions in the air
layers close to the ground, as determined largely by turbulence and
radiation processes, Its scicntific significance and practical

importance to Australia through impact on agricultural scicnce have been

described in previous annual reports, The process of evaporation in
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particular becomes an economic problem wherever restricted supply
demands efficient water usage,

Specialised equipment to measure and record the cvaporation
from natural surfaces has been developed (the 'Bvapotron'), ‘'his
instrument compriscs a suitebly sensitive ancmomcter and hygrometer, the
outputs from which arc combined electronically on the eddy-flux principle
to yield the evaporation as a dial rcading on a mcter, The present
year has secn the successful completion of the proving ficld tcsts of
the prototype instrument, short-period cvaporation over open grassland
being directly measurcd to an accuracy of a few per cent, A transistorised
version, which is simpler and portable, has bcen constructed and is due
to begin field trials. It is hoped that this model will provide the
basis for ultimate commercial production of the 'Evapotron'.,

Though designed speeially for cvaporation measurcment, the
instrumont is rcadily modified to provide values of hcat and water
vapour flux for morc fundamental studics of the mechanism of turbulent
transfer, It has boen so used during the past summer, with concurrent
mcasurcments of the detailed profilcs of the relevant metcorological
clements, This large body of data is now undergoing analysis.

Studics of temperature and wind profiles under vorying degreces
of atmospheric stability have continued. An analysis of the magnitude
of temperaturec fluctuations as a function of height, wind spced, and
stability has been completed.,

In this Division and clsewherc a ncw approach has beon
developed to the problem of the cstimation of the -turbulent transfer
of heat, watcr vapour and momentum, This is by way of structurc
functions, and preliminary asscssment of the transfers by such methods
show satisfactory results, The new tochnique promiscs to be much more
suited to shipboard use than others now available,

The investigation on svaluation of evaporation from Lake
Eucunbenc has been brought to a satisfactory conclusion with the
completion of the full analysis of the experimental data, Considerable
confidecnce in the bulk aerodynamic method, recommended for routine use,
ig provided by the concordant resulis obtained from two independent

mcthods, based on the heat budget and profiles respectively.




The construction of squipment for transferring turbulence
records or other data in analogue form to digital form on punched paper
tape is now almeost complete, Special studies of turbulence and gust
structure have been carried through for the Army Design Establishment

and Weapons Research Establishment,

IV WETEOROLOGY FOR AGRICULTURE

This year has scen the installation of the last two of the
battery of twelve lysimeters which has been set up to study the
gvaporation from diffcrent crops and soils under varying atmospheric
and water supply conditions, Each lysimeter, a large conercte pot
containing seil or water, sunk flush with the ground, wcighs approximatcly
six tons, and the water loss is to be mcasured by automatic balances,
These balances have been designed and are being built in the Division's
workshop, Four such instruments, which arc capable of detccting a loss
of 0,001 inch of water, have now bcen completed and tested.

Barly results from balances already in usc have demonstratced
the nced for corrcctions to the valucs of cvaporation obtained from the
common lysimctric technique (water input minus drainage) on which many
previous conclusions have been based. Such errors may be significant
for monthly and dominant for weckly periods, but the resulis from
welighings and lmproved techniques of working up the data can overcome
them, The analysis of the first full year of obscrvations allows values
to be tentatively assigned to the relative evaoration rates from water,
bare soil, and short grass, A rcasonably satisfactory degrece of
uniformity of 'evaporative power' (including wind speced, temperature,
and humidity) is being indicated from a continuing survey over the
lysimcter site.,

“he investigation into the meteorcleogical conditions
associated with the infestation of tobacco crops by bluc mould has been
continucd at Ovens, Victoria and at Marecba, Queensland in cooperation
with the Victorian Department of Agriculture and €,8,I,R,0, Division

of Plant Industry respcctively. The results arc consistent with the

indications of the prcvious secason's work, that the incidence of




conditions critical for the sporulation of the mould are related to

atmospheric conditions around the crop, The study of the onset of dew
deposition on a freely exposcd lamina, a related problem, has been
continucd, A grant reccived from the Contral Tobacco Advisory Committce
for use in 1960-61 will provide for improvement in instrumentation
during the ncxt scason,

During the summer an invcstigdtion into the relationship of
watcr loss from drying hay with nmetcorological conditions was undertaken
in collaboration with the Fodder Conscrvation Sceciion, Analysis of the
cbscrvations is 8till in progress,

Irrigation is an accecpted method of alleviating or preventing
frost damage, but little quantitative work has previously been done on
the cffect, Comparative trials using various intensitics of irrigation
and measuring the response in air temperaturce werc conducted in vincyards
in the Merbein arca in ccoperation with the Commonwealth Rescarch Station,
Merbein, and the State Hivers and “ater Supply Cornmission, The
investigation will continuc ncxt spring,

A portable instrumcnt to measure the amount of dow on natural
grass is undcr development,

Construction of cquipment, and gencral assistance and advice
in micro-mctcorological problems have been provided to other bodics, in
particular to the Divisions of Plant Industry and Land Rescarch and
Regional Survey, C.S.I,R.0., and thc Horticultural kescarch Farm,

Scoresby, Victoria.

V_ RADIATICN

The nct radiocmeter previously reported, and now in commercial
production, has becen cmploycd in further studics of the night cooling
undor clear skics of the first few metres of air above thé ground, The
investigation cmphasises the importance of radiative cooling of the air
in the carly stages of the formation of the nocturnal inversion, with
application to the development of fogs and frost, It has rovealed
appreciable crrors in standard radiation charts, due probably to under-
estimation of the absorptivities of watcr vapour used in their

construction,



The recording of net, global and diffuse radiation has been
continued at Aspendale, and at Deniliquin and Alice Springs in
cooperation with the Divisions of Plant Industry end Land Lcscarch and
Regional Survey respectively. These measurements have shown that
Budyko's Atlas of Heat Balance substantially under-cstimates net and
global radiation in the Southern Australian region. C(bscrvations have
becn continued at diawson in collaboration with A N,AR,E, and the
Burcau of Mcteorology.

A sensitive and simole cleotro-mechanical integrator has been
developed and will be manufactured under licence, This instrument,
though designed specifically for usc with the net radicometer, is suitable
for the intcgration of signals in the mV range from other types of

cquipment,
VI OZCONE

Ogzonc measurcments for collation in the global nctwork
inaugurated for the IGY have becen continued at Aspendale, and in
collaboration with the Commonwealth Metcorological Bureau at Brisbanc,
The instrumont lost by firc at Macquarie Island will be replaced during
the coming year, but its location remains to be decided,

A new absclutc method has been developed for calibrating the
wedges of the Dobson ozone spectrophotomcter, Besides being quick and
casy to apply, this ncw technigue is more accurate than that formerly

used.,

VII WMISCELLANEOUS

A strip chart recorder for long period operation has been
designed and a prototype instrument has successfully completed 415 months
of field trials., This instrument is capable of operating unatitcended for
periocds up to 12 wmonths and is intended for use in rcemote arcas wherc it
can provide rccords of river level, rainfall, tempcrature ctc. according
to the type of scnsing element coupled to it. A considerable amount of
interest has been evoked by its possibilitiss, particularly amongst

water supply authorities. The results of the preliminary trials indicate
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that the recorder represents a major improvement over cxisting instruments
in low cost installation while at the same time competing favourably

in simplicity of design, ease of servicing by unit replacement in the
field, linear scale with straight time ordinates, accurate time check

of chart rate and freedom from undesirsblc characteristics such as

arbicnt tempceraiture cffccfs. The recorder has been patonteé and
commercial production of a limited number (12) is ncarly complete., These
are being purchased by interested authoritics who have agreed to
cooporat;\inua period of further operational testing and assessment
before unrestricted commereial naonufacturce is approved,

Measurcments of the radio-activity of rain watcr have been
continucd at Aspendale, They have provided osarticularly valuable
information on the world-wide problem as to how the debris, projcected
into the stratospherc at the oxplosion site, travels and sprcads before
finally falling to carth, The radio-active stratospineric clouds suffer
only limitcd dispersion and retain their identity for scveral months,
Evidence has been obtained of a poleward drift at stratospheric heights
of order 1 m/scc.

Instruments embodying the transistor operatcd cup ancmometer
referred to in the last report have now been supplicd to the Division of
Plant Industry, the Tobacco Rescarch Institutc, and the State
Elcctricity Comrrission,

An instrumcnt to measure temperaturcs in ice borcholes is
being devcloped for the Antarctic Division and the Mctcorology Departmcnt?
University of Melbourne; this will allow assessment of temperature
gradicnts and the associated heat flows, important to the icc balance
of the Antarctic continent,

Some spccial radiation and climatic studies werc made for
Mt., Stromlo obscrvatory to aid the scarch for new observatory sitos.

Calibration sorvices for anemometers and radiation instruicntis

werc maintaincd for outside uscrs,
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