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I GENERAL ,‘

There are few activities which are not in some way
comnected with the weather and climate. The work of the Division is
directed towards a closer understanding of the behaviour of the atmos-
rhere, ‘Wi“th a view not cnly to imprcving the prediction of its effects
but of utilizing them to the greatest advantage. The details of the
research programme are described ‘belowo

More than most others, meteorology is an internatidnal
science, and international aspects of the work have continued to
receive attenticn. The World Mebeorological Orgenization has in
recent years set up 'W:orking Groups in special subjects, and the Chief
of the Division is a member of that on Microclimatology and Chai:&na.n
of the newly formed Group cn Almospheric Diffusion, and a member of
the Executive Ccmmittee of the Imternmational Meteorological Association,
one of the diviéions of U,G,Ce L. » While irs WoCo Swinbenk has been )
appointed to the Qzone Cormmissicn of that body. The decision of
UNESCO to hold a conference on Climatology of the Arid Zone in
Australia later this year is a reccgnition of the country's stake in
and contributicn to this field.

. Professcr P.A. Sheppard, prof‘éssor of meteorology at

Imperial College, London, vigited the Division for four months under a

Nuffield Pellowship and collaborated in the study of interactions
between ocean and atmosphere (see below), The F.Ro.V. Derwent Hunter
was kindly made available for *his work for one menth by the Division
of Pisheries.

Work was begun on the extensicn to tlﬁe Divisionts
building at Aspendale, Victoria, to provide more space particularly
for physical laboratories, instrument workshop, and for an adequate
synoptic labéra’cory. The wind tunnel rocm was corﬁpleted and the wind
tunnel installed, with the ~'a.cld.:i_'t:?.on of a smaller working section to

give airgpeeds up to 55 m.p.h.
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IT GENERAL CIRCUIAT ION-
The studies of the general circulation previously
reperted have been temporarily set aside to allow a greater concentration
on problems of more immediate local significance to the Australian

region.

TIT DYNAMIC METEOROIOGY

1arge Scale Circulatimn

| mnvestigation in dynamic meteorology aims at a better
understanding of large scale weather processes and provides the
necessary background for analysis and foi'ecasting nf the weather
situation.

The study of interactions between mansoonal and general
circulaticns in the Australian region is being extended to the trade
wind regime and the distrilutiecn of rainfall over the contineut.

gpecial observaticns on tcool changes! from a large
number of places in SE Australia have ncw been taken fo= two summer
seasens. These have been cullated with the more routine observational
data, and the statistics of the phencmcnon over the whole region are
being built intr a semi-climatological surveys It has been found
that the speed of movement varies through the day and this results
in the change tending to occur at preferred times of day, which vary

comparatively little from place to place. Upper wind observations

at the coast show that the sloping frontal surface (shear zone) is

distorted, and this bears on the ccmplex problem of the multiple

structure of these changes. Intensive field work was carried out in

a wide region centred on Mount Gambier in January 1956, in co-operation
with the Bureau of Mebeoroleagy and voluh‘bary helpers, supported by
a temporai'y increase iﬁ the network of local recording staticns.

A quite strrng vertical circulativn hés been found to
eccur near the elevated part of the shear zone, This may well
derive much of its energy frem surface heating and affect the speed

of movement eof the changes.

A general methed has been developed for calculating
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energy changes involved in disturbing a dry atmosphere which has
application to the above problem and to that of frost prevention,

among others,

Wind and Pressure Surges

Wind surges are a feature of many regivns of interest,
particularly in Antarctica where their suddenmess and viclence has
hitherto defied explamation. A new dynamical treatment of katabatic
(downslope) flew accounts for the discontinuity and associated
phencmena, and should preve relevant to the genesis of discontinuities
in other regionse A fermula has beén developed fer the position and
character of the jump in terms of conditiens up- and downstream.

The South Australian field data provided useful informa-
tion cn the behaviour of penetrating sea-breezes and should help to
explain late evening wind surges in places such as Rernmark and
Kalgoorlie.

A sensitive micro-barograph has been constructed for the
 observations of pressure jumps etc. associated with cool changes.
Pulses caused by H-bomb explesi:ms at Bikini Atoll (distance 3500 miles)

have been recorded.

Iv  CONVECTION

The solution for the wvelocity and temperature field
above a continuous source ~f heat in calm conditions has now been
adapted to provide a working soluticn under conditiors of wind. Fair
agreement is obtained with measurements on plumes from factory
chimneys and smaller sources, and a basis now exists for estimates
under quite general conditions in the many preblems (a;‘tmospheric
pollution, frost prevention, flying conditicons, rain physics, air
conditioning) in which convection plays a part.

This solutien is capable of accounting for the quite
sudden change in mechanism of heat transfer from ground to air which
occcurs with decrease in wind speed. Furthei measurements of heat
flux made in extreme cunditiens of strong heating and light wind

con®irm a formula suggested previcusly, and the rate of transfer may
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now be predicted from measurements of wind and temperature gradient
near the ground. The pattern of motion in the ligﬁter winds ('free
convectiont ), which determines the flight habits of insect pests and,
on larger scale, soaring birds and gliders, is becomiﬁg better knowmn

from these studies.

V  MICROMETEOROIOGY

The incoming solar energy passes with little attenuation
through the atmosphere and is absorbed at the earth! s surface; a
large part is thence transferred to the atmosphere by radiation and
turhulence and is ultiuately the cause of all weather and climate.
The physical processes oceurring in the layer of air near the ground
which cause this transfer are therefore of fundamental importance..
The princival aim has been, through detailed observation of the fine
structure of température, water vapour content and motion, to study
the tgrbulent mechanigms which achieve the interchange of heat, water
vapour and momentum between atmosphere and earth. The work has

application to the wéter balance of crops and vpen water storages, the

‘micro-climate of vegetation, and allied subJjects.

Earlier work has been consolidated during the pasi year.
Tn particular, the transfer coefficients for water vapour and
momentum have been found to be approximafely equal and, in unstable
conditiens, both substantially less than that for heaé transfer,
Purther spectral analysis indicates that, in the transitirn state
between free and forced convection, there are air motions with
horizcontal scale greater than in any other condition, being several
times larger than the height above ground.

The question of response time has been under further
investigatiﬁn° While two-second galvanometers have been found
;dequate for flux measurements at heights above 2 metres in light
winds, at lower heights and in stronger winds some decrease in
response time is necessary.

There is a pressing need in agricultural research for

an accurate, automatic method of measuring evaporation frcm natural

surfaces, including growing crops,. over varying time intervals.
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Such a methed, based on techniques developed for turbulent transfer
studies in fhe Division, has reached an advanced stage of development
and field trials with a prototype model have now started. .-

There is some evidence that, in conditions of strong
convection, the strong temperature graltient near the ground changes to
approximately zero gradient at an unexpectedly low.level at times as
low as 10 metres, Further measurements of the teﬁperature‘profile up
to 100 metres are being made from a kite balloon.

Since most of the Earthts surface is water, more
fundamental knowledge is required of the sources of atmospheric energy,
waser vapour and moticn frem interaction with the ocean; there is a
reciprocal interest as a controlling factor in ocean currents and
temperatures, and sc in fisheries problems. Micrometeorolegical
observations have been made Guring october, 1955 from the Fo.R.V.
Dexrwent Funter cperating in Port $hillip Bay and the nearby waters of
Bass Straite A large number of wind profiles up to 45 feet have
yielded useful information on the fricticnal stress bétween atmosphere
and ocean, which will find application in the study of wind driven
ocean current systems. Records of the turbulent fluctuations of wind
and temperature were also token, preliminary to the measurement of
heat exchange between the sea and atmosphere, It is proposed to
continue and extend this work during further trials plammed for
November of this year.

over the last few years there has been an increasing
awereness of the importance of micrometeorology to a wide range of
problems in primary producticn, in respect of both plants and animals,
As far as possible, without detracting from the development of its
own ressarch programme, the Division has acted in an advisory capacity
in this field to, and undertasken the construction of gpecial apparatus
for, a number of other Divisions and Institutions outside the
CSTRO» A sm2ll group has been formed to premote this activity
further., The development of instrumentation for a mobile micro-
climate staticn is well advanceﬁ. The Division provides for outside

bodies = calibration service for anemometers and air meters.




_];_._Lysimeter Tnstallation

Work has started on the installation of a battery of
twelve large (diameter 5t'3") lysimeters, intended primarily for the
study of evaputranspiration under controlled soil moisture conditions.
Iater work envisaged embraces a wide range of problems, mainly of

agricultural interest.

VI FROST FREVENT ION
The current series of trials on the use of wind machines
for frost prevention wore completed during the year. The final points
. to be investigated were the effects of air jet height and of crop
type on the area covered.
| The coverage has been found to increase with inéreasing
height of the é.ir Jet, but the perfoménce of the machines appears to
be largely independent of the crop type, provided the mixing éction
of the jet penetrates adequately to ground level.
A detailed repcrt of the invesgtigations over the last
six years is now being prepared. To meet the need for a deteiled
| biblicgraphy of frost prevention methods, 2 comprehensive review of

this subject has been prepared and published.

+ ‘ VII OZONE INVEST IGAT IONS

| Atmospheric ozone, though small in total amount, makes
an important contribution to the radiation bal@e of the atmosphere
and there is a close commection between ozone content and latitude,
season and synoptic situation. wMeasurements have been made for
some years under international auspices in. a number of countries,
ma:m.Ly in the Northern Hemisphere., The three Dobson spectro-
photometers in Australia have now all been adjusted and calibrated
in the Division, and regular measurements have been made at
Asperndale during the past year. It is proposed to continue the;e

and the other instruments will be installed soon at Macquarie Island

(52°s, 159°E) and Brisbane (273, 153°E) in collaboration with the
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Augtralian National Antarctic Research Exped?.tion and the Bureau of
Meteorology respectively, in preparafion for observations during the
International Geophysical vear., The data then obtained will be of

interest mainly in studies of the general circulation, but is

expected also to be of value in local synoptic investigations.
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