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Aviation, agriculture, and. other diverse activities make growi:ag

derrands on our lcrovrrledge of the weather. fhe Cornnonwealth Scientific and

Industrial Research 0rgarlization has established. research groups working

towards a better r.:nd"erstand.:ing of the physics of the atrnosphere. This

research is aimed. not only at improving the forecasting of atmospheric

effects, but also at obtaining a more flrndaroental Imowledge of the weather

and. the prooesses vuhich control it. In particular, ;\ustralia being the

d.riest of the continents, the problem of vsa-ter supplies is being attacked

on a wid.e front.

ltre Organizationr s major meteoroJ.ogical investigaticns are under-

taken in the Division of Meteorologlcal Physics and are dj-reoted. to an

increased und.erstanding and. ad.vantageous use of the science of meteorology

on the widest possible basis. The Dlvi-sion of Rad.iophysics is engaged on

a series of e:rperiments in cloud physics and artificial rain+naking and.

the Division of Physical Chemistry is conducting research on techniques

to retard evaporation from open water surfaces. these latter projects vril1

be d^escribed in the composj-te Arunual iteport of the Orgarrization.

The main areas of activity of the Division have continued unchanged.,

though the position of officer in charge of the ozorre work has been vacant

througfrout the year.

Mr, Vf. C. S"winbank has been on leave of absence for most of the

year, working in the University of Chicago and the Argorure Natj-onal Labora-

tories, U. S. ii. Professor R. B. Montgomery of Johns Hopkins University

cornpleted. h:is period. of work with the Division as a Fulbright Research

Scholar. In the international sphere, two officers by invj-tation attended

the Internatiorral S;mposium on "fitmospheric Diffusion and. Air Pollution at

Oxford in jtugust, 1958, and four attended the International Symposium on

ifntarctic Meteorology in Melbourne in February, 1959, Members have continued

their service on varj-ous working groups of the lTorld Meteorological Orgarriza-

tion, on Commissions of the International Meteorological ,\ssociation, arrd
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on Nati-onal

associatcd

Year.

Cormittees set up by the

international activities

fhe T.G,Y. has stiumlated. further"work in meteorological problems

of Antarotica. The theory of Antarctj-c katabatic winds developed tn 1956

vras extended., incLicating that mi-nor topographi-c features can produce large

spatial variations, whi-le the movement of d.epressions along the coast can

cause consid.erable temporal variations of the katabatic wind strength.

Influences of the elevated. cold sourse prevalling in Antarcti.ca,

on the clirnate and circulation patterns in nridd.le southern latitud.es, are

an lmportant problem for Australia. Controlled. e:cperiments were carried.

out using a removable model ltAntarctica[ in a rotating vesse] containing

water heated. at the periphery and cooled. in the centre. ,lilthough ccnrplete

dyaamic similarity was not attairrable , results are sign:ificant for an wlder-

stand:ing of Southern hemisphere temperature regimes.

In conjunction vrith the Departrnent of Meteorology, Urriversity of

I elbourne, surges at the rim of r\ntarctica were studied in relation to seas-

onaL artd aperiodi-c variations in the zona:.. flow strength in middle latitud.es.

Irag correlations were found., of possj-ble value i-n forecasting seasonal anom-

a1ies, but the results must avrait a more complete quantitatj-ve treatment of

the underlJ.rng exchange processes. fGY data should be helpf\rl i-n extending

to the Southern hemiophere a stud.y of period^ic mass redistributions based

on data covering the u*role of the Northcrn herni-sphere, with eurphasis on the

polar regions.

Further work on the :hrtarctic cold source is contemnlated in con-

junction vrith a longer term prograrrr assessing the effects of sunrnertlme

heating on large scale flow patterns in Australasia. lln estimate of the

partial heat source below {0,OOO feet due to long wave radiation has been

completed.. Contincntal heating has considerable effects on s5moptic weather

seguences. A comprehensj-ve study of cool ctranges during summer in south-

eastern lr,ustraU-a has shoun that the changes are marked.ly influenced. by

convection and the large-scale scabreezc circulation lvlrich penetrates well

over 100 miles lnland. rin exped.ition to obtain dct;iLed infon:atior! on
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penetration has yielded results from Renmark (S,.t't. ) vrhich should. prove ilh:mina-

ting for siloilar phenomena around. the ;r.ustralian hinterland.. Irargely becarrse

of their bearS-ng on fire control, these phenomena have been treated. statistic-

ally in a separate pubLication.

The heat balance and dSmamics of the horizontal circulati-ons over arrd.

nea:r Australia reguire aslo'r +;ransverse.drift transporting the enersr. Storage

of energy in certain forms is of direct importance in assessing spontaneous

increases of the circulation, producing monsoonal rains, These processes,

t'hich migbt prove sigrrificant in pred.icti-ng the onset of the monsoonal regirnel

are being stud.ied theoretj-ca1ly and. on d.ata from Australia and. Southeast Asia,

Related to this problem is the study of a prominent subsidence inversion over

Australia vrhich also bears on thc density of pollutants and on rad.io-vyave

propagation' lheoretical pred.ictj-ons concerning the control of the i.nversi-on

height by sr-lrface heating have been confirnred. and. in partioular a *lurnal

oscillation of height up to 1,5 km has been found. in Central Australia.

The ideas implicit in the paper rlong waves, lee rryaves and gravity

wavest have been used to derive exact solutions of the barotropic vorticity

equation. It is hoped. thereby to increase an undcrstand.ing of certain large-

scale features of upper tropospheric f1ow, e,g. tspLit  jetst  and rblockst.

uI=JlggwgEgs

Solar energy bccomcs the motive porrer of weather phenomena on all

scales througlr the radiative and turbulent energy exchanges between ground and

atmospherel one of these exchanges, 1.e. evaporation, is of cutstanding imp-

ortance in its ova: rigfrt. The Division has ccntinued its fundamental stud.ies

of these processes and also of the friction between air and ground. - the

brake on the afonospheric I enginer "

A rnjor advance has been the ccrnpletion of development of a prototSrpo

instnrment to measr:re directly the turbul-ent flux, embod.ying autonratic computa-

tion from the inputs of suitably responsive anemometers, fine-w'i-re resistance

thermometers etc. In field. tcsts the net energy so d.eterm:lned has agreed. with

the amount available from radiation. If this agreement is n"arjrrtained., results

thenceforward. should. accrue ln far greater rrr.:rober than have bcen available



+

anJnnhere in the past. l'll:ile prinarily aimed at the measrrrement of daytime

evaporati-on from natural ground surfaces, the insirument vl'ill al-so be most

valuable in stud.ies of heat and momentum transfer. Field trials of a

simpler, portable, transistor versj-on (tFvapotronr ) wiff begin soono

Thc sensitive integrator designed. for the above work has been

adapted to other applications, notably in the integration of daily solar radia-

tion. Several such instrumcnts havc been su,oplied. to other Divisions for

various agricultural and pastoral i.nvestigations.

':. mod.ified form of cup ancmometer has been developed srhich uses

transistor circuitry to provide remote recording of wjnd speed. Unlike

existing instruments, it is vrell suited. to record very low speeds.

Temperature and iuind. speed profiles in the lower atnosphere have

been studied. in their relationship to thc turbulent transport of heat and.

momentum and a large body of observations, frcm both this Division and other

sources, has been successftil ly unified.. This is a cornerstone investigation

on which most meteorological and agricultural applioati-ons i-n somc way rest

and. the latest resuLt, combined. wlth an earLier one on heat transfer, should.

occasion considerable change i-n accepted thinking.

For five months of surrner a prelinrinary evaporation survey ha.s been

made of Lake Eucurnbene, the largest storage of tht; Snowy Mor:ntains hydro-

electric scheme, and from this it has bcen possiblc to reconrnend a routine

method for evaluating the evaporation. Knoi,vled.ge of this loss vl"ilI be sig-

nificant in operati:rg the reservoir for best u-ater utilization. i\fore d.etailed"

stud.ies may be mad.e in future years. Ovor J.and, soriic further ad.vance has been

macle in the parallel problem of a practical method of ca.lculating evaporation

from measurcments of wind. spced and huraidity at two heights.

In the stud.y of cxchanges betwcen sea and atmosphere, analysis

of results obtainecl on cn-r:ises of iaRV Derwent Hr:nter is still in hancf it

rrew approach to the measurement of turbulent transfer, via structurc furrctions,

has been mad.e theoretically a^nd this should. be much more suitcd to shipboard.

appli-cation than existing .-;ethods.

IV AGRICULT-{JRLI-, 1\[I]TE0R0L0GY

Considerable progress has been maCe r,vith the lysimeter installation



lntend.ed for the study of the vratev losses from bare soiLs ard. from d.ifferent

types of crop. Ten of the twelve six-ton soil contaj-ners are now in operation

and. a yearr s observations have accrued from $ev€rrr One lysi:neter is now

installed. on the special recording balance built in the Division. fhe

balance has a resolving poyrer equivalent to an evaporation of 0.001 inch,

and" has performed. satisfactorily over a lengthy test perlod" Ttris weighing

lyslmeter also gives the amount of devrfall by nigfrt. The next thrce balances

have reached. the assembly stage. ;ruxiliary equiproent has been constructed.

for controlled. uniform irrigation and for observing relevant m:icrometeorological

and soil factors.

Observations relating to the infestation of tobacco by bluemould

were maintained" througliout the su$rnner in collaboration vrith the Division of

Plant Ind.ustry and. the Victorian Deparfonent of .,r,griculturer and. will be con-

tinued. Results alread"y indicate the possibility of preclicting the occurrence

of critical meteorological cond.:itions at the leaf surface from measurements

of ambient cli-mate in the crop. The onset of dew on a freely exposed thin

lamina is being stud.ied as a related problem"

i.irr instrument has been d.evelopecl for the estinration of the amount

of Cew on natural grass. !'ield trials indicate that the sensitivity of the

j-nstn:ment may d.epend. on the gencral length of the grass but it is hoped.

to overcome this d.ifficulty.

Construction of apparatus, i-nstructi-on, and general assistance with

evaporation and other appl-ied rni-crometeorologica-l problems have been provided

for the Divisions of Plant Industry and Land. Research and. Regional Survey;

arrd to the Victorian Horticultural Research Farm, Scoresby, with reference

to humidity and. the storage of peachcs.

For the measurement of net rad.iation at the earth's surfacer a new

weatherproof arrd. sensitive radiometer has been developed and. j-s to be manu-

factured. commereially under licence.

Instnrments have already been suppAied to various users, includ.ing

the Antarctic Divisionp and one to Dr. F. Loewe for a stud.y of the glaclers

of Nanga Parbat.
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Measurements at nigilt on the change of radiative fl-qx with heigfrt

in the lowest fevr metres above the ground. have shorrrn that rad.iation j-s con-

sid.erably more effecti're in cooling these air layers than had. prewiously

been supposed. on theoretical grounds.

Co-operation has been maintained. with the State Electricity Comm-

ission of Victoria in stud"ying the effect of aluminium powder on the heat

trarafer from a cool5_ng pond.

VT OZONE

The Dobson spectrophotometer at XlacQuarie

by fire during the year, hrt azor,e measrrrements for

have continued. tlirouglrout at Melbourne and Brisbane.

Island. was d.estroyed

international coLlation

VII MISCEIIANEOUS

Practical metoorology in Australia suffers heavily from the scarci.ty

of informatlon from the ocean areas to South and Tiicst. An assessment has

been made of the feasibility of weather buoys, transmitting pressure in the

first instance. The main difficulties are 1ike1y to be those of radio

transmission and direction find.ing, and these problcms are being kept r:nder

investi-gation.

A recorder has been designed, originally at the request of the

Division of Land. Research and Rcgional Survey, v*rich is capable of a yearr s

unattend'ed operation. Depending on thu tSrpc of, transducer coupled to it, it

can provlde information on water level, rainfall, temperature €tc, and.

shourld have a vriide use particularly for hydrological work in rernote regions.

OperationaL tests are in progress und.er stringent field condi-tions.

Measurements of the rad.i-o-activi-ty in rainfall near Melbourne were

conmenced in 1958 as a contrlbution to the I.G,T. I{eekly samples are taken

and the total radi-o-activity is determined, using an ion-exchange resin

techniqre. The radioactive decay of the sample al.lows estinration of the

date of the test e:rplosion responsible, and hence provides informati.on

about the transfer processes between equatorial regions (where the erplosions

have occurred) ar:d. higher latj-tudes"
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A rad.ar station, using scrvice types of rad.ar, is being constructed

at the Aspendale head.quarters as a gcneral meteorological research instru-

ment. Desj-gns are now ccrrplete and asssmbly has begun.

Assistance was given to P.It{.Gr s Department ln the estjmation

of the temperature changes 1ike1y to be er;:erienced. by the und.erground.

co*axial- cable to linh Melbourne and Sydney.

Data on nrlnd. fluctuaticns at heights from 40 to 500 ft. above ground.

have been supplied to the Civil Engineering Department of Bristol Un"iversity.

Spectra are to be computed electronically to yi,old infornration on wind

oscillations of engineering significance,

Cali-bration servi-ces for aneraometers and radiation instnrments

have conti-nued to be provided for outsj_d.e bodles.
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