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l'Ieather and" cljmate make their impact on many phases of hurnan

acti-vi.ty, and. meteorology, besides provid.ing irrrunerable averrues for stud.y

as a physical science, 1s a public utilitl'. As such it provid.es a viride

range of services, but these can'prosper only on a for:ndation of basic

research into the many problems yet unsolved. The vrork of the Division is

therefore d.irected tor,-rard^s a better rmderstanilirrg of the behaviour of the

atmosphere vrith a visvr not only to ,jmproving the pred.iction of its effects

but also to using these to the greatest advantage.

MeteorologSr is essenti-ally an internatlonal science and. tJris is

reflected. in the establishment and activities of the World. Meteorological

Organisation. This body has established. lrtrorking Groups i.n selected. subjects,

and. the Chief of the Division, Dr. C.H.B. Prlestley, is a member of that on

Micrcmeteorology and. Chairman of the group on Atmospheric Diffusion. He is

also a member of the nxecutive Corun:ittee of the troternational Meteorological

Association, a d.ivision of U.G.G. I, , while Mr. lr{.C. S'wjnbarrk is a menrber of

the Oaone Cormnission of the same body.

The first international climatological ccneference in Ar-rstralia was

held jn Carrberra in Octobey 1956, uncier the ausplces of IJl,lTSCOr orgarrlsed.

jointly 'with C.S. fnR.O. The subjcct chosen, ItCljmatology of the Arid Zone

r,rith Special Reference to MicroclimatologS/t 'was at once a tribute to Australian

v,iork jn this field. and a remirrd.er of its importaLnce to tftis cor.intry. Dr.

Priestley and. Mr. Swjnbar:k served. crn the Organising Committee for the

Conference, and several mernbcrs of the Division attend.ed. and. contributed to

its succegs.

The ensu:ing Study Touf for ovcrseas delegates and. the UNIISCO

Ad.visory Coinmj-ttee terminated at the Divisionrs Head"quarters at hspend.ale

r,rhrate the mainr. items of research. i-,'ere demonstrated. Subsequently the
v r r v  r : _ ! A J v *

Division rras privileged. to entcrtain for periods up to a vrieek the following

notable overseas meteorologists: - Dy. C"litr. Thornthwaite (U.S'A), Professrr

F.A. Brooks (U.S.A), Dr, A.J. Drrxnnond (U.S..A.), Drr !,A. Rarndas (maia),

professor B.L. Dz.erd.zevsky (U.S.S.R), Professor R. Geiger (eermany) acd" Dr.

J.1 X{cnteith (England.) rrhose conlributions to lectures and jnformal discr:ssions

on specialist topics provided great stjnlrlus arrd interest'
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I : :  Decernbtr 1956, Dro C.H.E. Priest ley and. Dr.  F.A'  Berson

attend.ed. a conference jn Brisbane on rrTropical Cyclonestr organised. by the

Commonwealth Bureau of Nieteorology. This syrnpcsiwt, on a subject of great

practical importance to conslderable areas of Australia, loenefited. greatly

frnm the attend.ance of a strong delegation of overseas meteorologists ti,vo

of vrhcm, Professnr 3, Falmen cf Helsinki and. kofessol' H. RiehL of Chi.cago,

subsequently spent a short perlod at Aspendale.

.The 
Chief of the Divisior: has, this year been honoured. by the

University of Melbourner ; &v,r&rd to him of the David. S;nne Research Prize f or

1956. During the latter part of the year Dr. Prrestley has been at the

fepartment of Uieteorology in 'the Uiriversity of Chicago on an extend"ed visit

at the invi'i;ation of the Depa::tmeirt"

tr: May the e:rtensj_ve ad.di'bion to the Divislonf s Head.quarters

bu:ild.ing was occ'rpied.. This provice= qpe.e particularly for the instrltrnen'uaL

workshop, drawing office a:rd. s;rnopbic l-aboratory.

II DfNt'{\iilC 1\,liiTI}0ROl-0GT

The stud.y of lntcraction betvrreen iironsoonal and. general circulaticns

in the Australla:i rcgion previou.sly repoCr;ed. has becn temporarily set aside

to aIIorry for further intensive field. work in 'che tcool changer project.

C ocl, clrangq _pjlg i e_c t

Upper air soundings of +,enperature, humidity ancl wind in rapid.ly

changing weather situations were ma"d.e at Aspend.ale serving as a base for the

greatly intensified. net"work of record.ing stations set up in Central Victoria

for this purpose d.uring 'bhe si-nmer" Analysis of the data has served" to

complement case histories of cool changes from previous seasons. To d-ate

the asalyses bear out the complexitS- of the change mechanism, aspects of, vrilnich

have been treated. ln a senri-c1i-rcatologi-cai surveJr. ft is evid.ent that, in

cond.itions of stro6rg d"ifferentia-l heating between land and sea, ensu-ing

circulations of sea breeze type affect the large scale air flow thus ushering

in the t change; in coastal rr"'gions. The process of r:nd.ercuttlng by the cold

ai.r has been studied. in de-bail'

fhe flow of cold. air from the se"r may be j:rfluenced. t;" d.isturbances

on the subsidence jnvers ion j:e the overlying i'mnn northerly air stream' A

.stud.; of the wintcr ineridional cc-.:L front jn ]'testerrr Australia gave evidence



for the synoptically significant distu.rbarrces of thls kind. Their

verifica-'bion jgr the pressure jump accomparl"\ring the suirJner cool changes of

S.E. Australia is one object of current stud.ies.

trtjnd Si:rges

. The problem of sr:rges in slowly changing or sluggish aj-r strearns

is irnportant, bo'oh theoreticallJr allfl irr forecasting practice. The theory

of strong katabatic winds previously d.eveloped. has been tested. on the

Antarctic coast virhere the sud.den onset and. cessation of the violent wi::d

appeaffs to be ad.equatel;i explai:red. by slovr osci]lation of the pressure jump

line across the coast.

fh.ere i"s scrne evidence that vrind surges in the hinterland of

],{esterrr ar.d. South Australia, especially sharp evening surges at Renmark some

i5O mttes inland., are intitiatecL i:r coastal regicns and propagate inland+

Th6ugh this phenomenon is different from local vrind. systems such as the

katabatic surge in Antarctica the;i' rnay 'welI be dynamically similar i.n orlgin+

Revolvine rstonns

At the Brisbane conference on I Tro"oical Cyclonesf a paper lvas

pfesented. reporting on a statistical study of the relationship between

domi-narrt storrn tracks and 'che trade 'r'rind. and. upper westerlies over Aus'i;ralian

waters. There is an indication cf a 1ag relationship'mhich could. prove

useful in pred.icting r,vhether a cyclone would pass the Queenslarrd. coast or

cur\re southi,',rard.s and eastwards before affecting the coast.

A preliminary study of storrn damage to trees duri:rg the passage of

a heavy squall-llne in the S',iran Hill district indicated. wind" speed.s locatly

exceed. ing 1BO m.p.h,

rTT CCNflIECTION

Observaticns of the height of a smoke p}-ane from a heated. source

have been analysed in relation to 'nrind. speed., the results being in good.

agreement with theory. The generaticn and. maintenance of convection plumes

frcm heated ground has been investigated. theoretically', ivith results confirmed.

by observation, and a criterion establlshed for asscssi:rg the relatlve

impor"bance of free and" forced. convec-;ion as hezi't tra.nsfer a"gents.
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The prjncipal aim jsr this work has been, through d.etailed.

observation of the fjne stmcture of temperature, vrater vapour content

and. alr motion, to stud^y the turbulent mechanisras which aclr"ieve the inter-

charrge of heat, rrater vapour and. momentuun beti,-'reen atmosphere and. earth.

Follorring on the extrlerimental find"ing previously reported. that

the edd.y transfer coefficients for vnater vapour and. momentrrn are approximately

equal, a formula has been developed. bJ'which it is possible to evaluate the

evaporation from measurements of the vertical grad.ients of vrrind speed. and.

hunidity. This is an ir.iprovement on previ-ous fozrnulations in that lt takes

proper account of the effects of therrnal stratification in a simple mar:ner.

Extensive analysis of observations has confirmed. that in cond.itions

of strong convection the pronounced d.ecrease of tempera'cure lvith heigirt just

above the ground. changes io zero grad.ient at an uraexpected.ly lov,i level, which

fiiay be less than JO feet when -bhe 'wind. is light. Tl'ris finding is related"

to observations from experimen'cs designed. to elucidate the structure of flow

jn the air above 'che ground., irhich reveal the existence of flow patterns of

consid.crable vertical extent, particularly jn cond"itions of mod.erate convection.

There is a pressing need. i:r agricultural research as well as in

irrigation and l-rater conservation practices for an accura'be, automatic method.

of measuring evaporation from natural surfaces, includ.ing vegetatj-ve cover

and. open v,iater storage. Such equitrxnent, based. on techniques developed. for

tr.rrbulent transfer stud"ies in the Division, has been developed and" is now in

fj"eld. use, The present d.esign requires the attention of a highly skilled

operator but it is plarrned to sjmplify it and inake it suitable for more

general use. This project has invol-ved. the d.evelopnent of specialised.

components, includ"ing a linear anemometer and hygrometer and a d.evice capable

of integrating a fluctuati.:rg current in the micro-arnpere rarige for unrestricted

period.s.

Since most of the eartht s surface is water, a proper rard.erstand.ing

of atmospheric behavibqr requires more extensive krrowledge of oceanic sources

of energy, tvater vapour and. momentun. There is a reciprocal interest in the

atmosphere as a controlling factor jn ocean currents and temperatures and: so

in flsheries problems among others. The progranrne of micrcmeteorological

observations at sea cornmenced. jn 1955 lias been continued. F.R.V" rrDeri,vent

Htnrterj' .v-,ras again lent for a month jn Novemb er L956 by the Division of

IV
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Fisherles and Oceanography, and a large nurnber of observations secured in

Porb Hrillip Bay and the nearby imaters of Bass Strait. T:r ad.dition to

consolidation of results obtained. rn f955, ne-rr data have been obtained. on gre

edd.y fluctuations of vrirrd., temperature and virater vapour, Ar:alysls of these

results is stil1 in progress but the f}-:xes of heat and rnomentum so far

computed d.irectly from fluctuations are of acceptable magn:itu.d.e. Values

deduced frorn simultaneous observations of vertlcal grad.ients of wind speed

and. temperature are in moderatcly close agreement.

V AGRrcUIJIU&{L IVtrTIOROIOGY

A small section has been formed vrithin the Division for the purpose

of j:rvestigating the meteorological aspects of agricultural- problems. fts

major interest will be the s'cud.y of waporati-on frora soils and, gror,ving crops,

and. for this purpose trvelve l,arge so.j-l containers (a.iameter 5 ft. J ins,

depth lF ft.) frave been jnstalled in Jhe grou:d on a flat open area to the

rear of the Divisionr s bulldj::gs at Aspend.ale. Extensive prelimir.rary vuork

has ncn-r been complcted, including preparati c:n of the site and consiruction of

a mobile gantry and. hoist top;ether i,vith the necessary rail track. As weighing

equipment has not yet been developed, the pots v,iill be used. i:ritialJ.y as

potential evapotranspirometers, i.€. 'chey will liteasure, by an approximate

methodr the evaporation from a penna:rently moi.stened soil.

Ihe -r,iork on frost preventlon has finished. and the final comprehensive

reporb on the r.rork over the last six years is nearly fjnished.

VI OZOr'iE li{\'GST &A'I I0}TS

Atmospheric ozone, though srnall in 'botal amoun-i:, and. concentrated.

jn bhe layer 2A-5A kn above 'bhe surfu.ce, makes an important ccntributicn to

the radia-bion balance of the atinosphere. Furthermore, measurements road.e

for several years rmder jntcrnational auspices in a number of coim.tries,

mainly in the northern hoaisphere, have revealed" a connexion bet.vrreen ozone

amount and latitud.e, season and. s;n:.optic sj-tuation. The three Dobson

spectrophotometers alread.y ad.justed. and. calibrated. in the Divisicn are norr

in regular use. It: prepara'bion for the tr:ternational Geophyslcal year

instrrurents have been placed. at Bri-s;:ane a;rd x,Iacquarie rsland. irrhere observations
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are bejng nrad.e by staff of the Couironrrealth Br.rreau of lIe'ueorology and the

Australian National Antarctic Reseo.rch trlxped-i'';ion respectively. The tlr-ird^

instrunent vrill remain at Aspend.al-e, vrhere i'c has been in use for two years.

The data alread.y accumula,,cd. are bein3 stu-d.ied. to seek relati-onships

betvreen ozoyre and the lveather si'bu..-ti-on.

VIf MBCE],LANEOUS

The Divisi-on has acted. in an

relating to primary prod.uction and has

of Divisions arrd. other institutions.

and air meters is provid.ed. for outsid.e

advisorSr capacity for problems

made special apparatus for a nunber

A caLibration servi-ce for anemometers

bod.ies.
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