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The work of the Division is directed tolirards a closer

qnd.erstand.ing of the behaviour of the atmosphere, with a view not cnly

of improving the pred.iction of its effects but also of utilizing them to

the greahest advant'age* The defai-Js of the research prograrnrne are

d.escribed. below.

The subject ls essentially an internatiorial one and.

oontributions were mad.e duying the year at meetings of the trlterr:atlorral

Meteorological Association (UeCt), ttre Commonwealth Conference on

Ocearrography, the Tnternatl..onal Glid.irrg Association, and. at the l::d.ian

Ocean Science Congress which flealt'with problems of more regional

significance. Mr. LoP, Smith, Head. of the Agricultural Meteorology

Brarroh of the Britlsh MeteorologJreal-Office, visited. Australj.a for two

months as part of a tour to stud.y applications of meteorology to

agriculture and. observe Australian practice in water conservation and

r-rrr-ga!l-on.

The elevation cf the Section to the status of Division

took plaoe dtring the cur-r'ent year"

rI GM{ERAL C]RCUI.,AT]O}{

concentration has recently been on more locaI problems,

but a sunrna.1:Jr of work on the general circulation was given tc ei speci-a3"

syraposium orr thls subject at the UGGI Assernbly jn Eome' The noveL

featr:res of the approach d.eveloped. in the Division have played a part

in orlentjng overseas work on this international problem.

Attenpts to assess the urater balanee of the S.In quarter

of the AgstraLja3r eontinent by the same techniques, i.e, infLovr arrd-

outflovr from dally sour:d.ings of vrjrrd. arrd. hr.uni&ity, have so far proved

jrrconclusive, tnrt there are hopes for success if the sound.ings can be

improved. in nurnber and. accuracy.

1

! r



2

, Tfi Dn{NMTC }IETEOROI.OGY

Work in d.Srnamic meteorology centres on selected. proble,ns

of a Long term nature corlcerned" in the fu11-scale processes of weathe::o

Selection is d.ecid.ed on bajic rather than day-to-day irnportancer though

the work should. stil1 lead. to improved. stand.ards and techniqr-res in

analysis and forecasting.

The study of interactions bet'ween monsoonal and. general

circulations in the Australian region is being continued and an

lnvestlgation of the seguence relati-ons in sunrner pressure patterns has

been completed' An r:nercpected. temporary reversal has been for:rrd in

Jawsa;'y of the continental Lo"r pressure system (heat lo'vr'), vrhich tends to

be strongest and furthest South in Decenrber and Febnrary.

Marked. diumal'wind oscillations over the Tiest 4,tu11p]ian

and. Queensland. hinterl-a1d. are being exanrined. as an ind.ication of t'he

d.aily cycl;e of convective mixing, Calculatlons of the relevant tra*rsfet'

coef,fici.ent aytajt compLetion of an analysis of semi-d.iurnaI anl d'iu:nal-

pressure variations in progress in the Br.rreau of Meteorology.

tr:vestigations into the nature of discontinuities in

temperatr:re, moisture and. v,rind., associated. with coLd. fronts and simiLar

phenomena-have been continued. on arr extensive scale' The classification

of frcnts jn Western Australia based. on rad.io soundings has been completed,

and. related. to the behavior:r of pressure systems subsequentlyt affecfing

$outh;8ast AustraLia. P:nelirninary exarnirr.ations of I cool changesl

affecting S.E, Australia had. enphasised. the need. for mote special

obsenraticnal data, The Division has no'm enlisted. the help of voJ-untary

obseryersr md has instaLled record.ing j.'rstruments at key placeS and

on ships and ai.rcraft, whiJ-e special measurements have been obtained-

at Aspendale arul from the Victorian Cor-:ntry Fire Authority vrl:ose

operational problems are allied" to this study. The multiple strrrc l;u--

of the r cool clwnget has now been established. over a r,vid.e regioll a$

composed of prefrontal wind. shlft and./ot pressllre jrrr4l lines, as we-1'-i'

as of a eoLd. front in the noryoal s€rls€r The modification of heated.

ccntinental air v,&ile temporarily over vrater South of Australia has

been fou:rd. to be an irnportant process. The vrork, so far explorator;'



and. selective, should lead to J. *or.systematic stud.y of sunmer vreather

changeS and. a better recognition of the precise processes at work'

ff c0I{\EcTrON

Theoretical vrrork has provid.ed. a solution for the velocity

and. temperatr;re field.s aboye a continuous sounce of heat in calm

cond.itions. Very d.ifferent behavlour results by day from that by night

urhen a ceiling fs fomed. above vrhich the gas carurot penetrate'

E:cperirnental work is on hand. to test the theory. Appl"ications may then

be mad.e to orchard heating and. isdustrial poJ-lution (which is nov'r r'lnder

notice in parts of Australla and. an urgent health problem overseas), to

flying and visibility conditions, and to the physics of rairi showers' The

theory proyid.es cyj:te;"1la for the proper scaling of heat ef,fects in mod'el

(wind tunnel) tests, and. there a.re prospects of quite generat- extension

to the case of a ph.rne bent over by the wind".

V MICROMEIEOROI.OGY

The principal aim jgr micrometeorology has been an und-er-

standing of the mechasics of turbul-ent processes in the lotiver atmosphere

by d.etailed obsenratlon of the fine strrrcture of temperat''ete, motion and'

water vapour content of the air. The exchasge of e1;l:eqry betmreen the

- eartht s Sufface and. the atmosphere is a main factor i:r the production of

ajr masses of d.ifferent characteristj.cs vrhj-ch orlginate many weather

phenonena. the work relates also to the v,rater balance of crops and.

reservojrsl the micro--clirnate of vegetation, and allied subjects'

The techniques reported. previously have been improved-, mainJ'y to extend'

the range of the study to lighter wind conditions.

The first phase, now largely completed', has g$eatLy

clarifj-ed. the Laws of trassfer of meteorological properties, and' this

novr alIows concentration on more specific aspects, Obserrations c'n

days of strong heating have disclosed. a nrarked- and" ccroparatively

sudd.en change jn the heat d.isposal mechanism viiith d'ecrease in wind

speed, The theoreti.cally dBrived. larnrs for the heat loss by free

convection, which operates at the lighter vrind. speedsl have been

oonfirmed. at the same tirae.
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Spectral analyses of fluctuation record.s have been carried.

out to find. the intensities associated. with different si.zes (scales) of

eddy, The seale of vetticaL ai-r movernents j.ncreases rou$tly 5n

proportion to helglrt, vrhile the change for Ttorj,zontal velocity and.

temperature is less marked.. Tlne great change in scale betureen day and.

niglrt has for the first tirae been quantitatively studied. The riirork aLso

throv,rs light on the ad.equacy of response tjrne of the record"ing system

ar:d rnore e;',net Lnfon::.tj-rn will come from a surrent investlgation usi.ng

jrrstruments of varying response sjmultaneously.

Ihe study of conditions on clear niglrts has been supplemented.

by observatj.ons of rad.iative transfer at tv,ro levels; to detezmj::e the

relative importance of this to turbulent heat transfer.

Agricultr:r'al research requires a method- of measuriJlg

evaporation from gromring crops over varying time lntezwals. Progress

has been mad.e i,vith an instrr-noent to provid.e this, adapted. from the methoi

emploSred. in the basic nicroneteorological work. The vertical velociz,y

meter is almost completed., and" a suitable fast-responsc hygrometer ls

being evolved based on the principle d.eveloped by the Division of Physics'

Measi.rements of wind. speed.s up to 50O feet on a rad.io mast

have shor,-rn that gustiness increases less rapi.dly with heiglrt than the

grearr vrind. speed.. fhis is re|evant to the economical design of tal1

stnrctures and. i-s.of some impoytance j:r aircraft stnrctr:raL and. lan&ing

and. te^ke-off probLems.

Slnce most of the Earthr s surface is v,rater, more

firndanrental larovrled.ge is requi-red. of the source of atnrospheric ener$

d.erived. from inteyaclvj-,on vrith the oceani this has reci.procal interest

as a co4troLling factor" j-n ocean crr:rents and temperatures, and. hence

in problems of fisheri-es, Exploratory stud.ies to extend. the work on

turbulent transfer to the atmosphere-ocean problem are norr vrell

advanced., and. it is hoped. to carry out some prelirninary trials at sea

during the coming year.

The Divisio,n has continued. to advise other organizatiotls

on micrometeorological aspects of their work. It has undertaken the

const:r:ction of a nuraber of f ine strtrcttsre probes, and provldes a
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calibration service for instruments of this type and. for anemoneters and.

air meters for outsid.e bod.ies.

VI FROST FBEVIilfTTON

Tria1s on the use of wind machines for frost prevention

were continued, mainly in grape vjnes v'rith a ducted. fan nolv available

cornrerciafty (,mfCnf ). The perforyra;nce of this machine was generally

satisfac'bory at strong inversions, ind.icating a favoura"ble mixing

pattern with the narror'/ hi-gh-speed" aj.r jet, but poor at v'reak jrrversionsn

The effect of jncreasing the height of the duct outlet vnill be

investigated. during the comirrg season,

tr: earlier work using large fans attention was fooussed. on

the amount of wazm air dravrrn d.onnr, the effect in mixing tL'rc irrrrersi-on

Layer at a d.istance being regard.ed. as secondary. trllorlc with fans

d.ellverlng progressively smaller quantities of ai.r, but wi.th simllar

anor:nts of kinetlc anergy, has reversed the emphasi.s, much of the

temperature increase at 1ow 1eve1s being due to rrri*ing at a distarrcec

This conclusion has been confi-umed. by the lack of substantial 5:nprove-

ment when a d.ucted. fan v'ras fitted. with a furnace to heat the ernerging

airn

Accord.ingly a ducted fan d-elivering a narrov high*speed.

air jet is being erected at the maln testing site at Griffj.th" trt is

hoped. that these e:cperiments vdll roturd off the basic aspects of the

work to the stage at which the effect of all the main fac'cors involved.

(strength of inversion, tilt of fano rate of rotation of air jet, power

consumption, and. t5rpe of air jet) can be assessed." Field. trials of

frost alarms have been transfezred. to the Corrnonweal-th Research Sta.tion

at Merbein.

VTI OZONE ]NVESTIGATICD{

AtmospherLc ozone, tTtougfi small in total amormt, rnakes

an importartt conlribution to the rad.iation balatrce of the atmosphere

and. there is a cl-ose corvrcction bet'neeyL ozorre content and la"titud.e,

season, and. s;moptic situation. Measr.:rernents have been mad.e for some

years lmder international auspices, in a nuraber of cor.mtri-es 14sjn1rr in
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the Northezn Hemisphere. It is proposed. to establish a netwo::k of three

stati-ons jj1 the S"E. of Australia. The necessary ad'ju-stments arrd-

calibratlons of one of the instuuments have been completed. ttt4 6fos'enrat-

ions started. iJr Melbourne. The data should. be of importance irr the

stud.y of the general cirsulation a;1d 'wi1l be an ad.junct j:r routine

analysis and forecasting.
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