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It is hard. to thiJlk of any phase cf human ac'bivi'by rrul:ich

is not in scme way d-ependent on ireather and c-i.i:riate, I:ie'i,eorolcgy as

a public utility .provid.es an increasing nr'irnber and. variety of services,

a:rd" 'iheir increasing effec-i;iveness is buiLt on a founda'i;icn of basic

research into many physical r:rocesses rvhich s'1i11 await clarification

and soluiion. fi 're work of the Division is direc-i;ed tov,rards a bei;ter

und"erstand.ing of 'bhe behavlour of the atmosphere, embraciniS selec'ted

problems ranging from 'bhe larges-b scale, i'ihich rmderlies t|re seasonal

and. world.-wid.e variations in vireather, -bo the sirrallest, or micro-

meteorological, scale wi:erein lie many avenues for research affecting

the grow'bh and health of plants and. a.nimals.

The wider inrplications of the wcrrk outside the normal

bound-aries of meteoroiogy are reflected in -bhe represen"balion of the

Division on the National Commit'cees for Oceanography, Ilydrology,

Antarcuic, and. Space iiesearch. In tire international sphere there nas

been work associated- lrith the activities of the Tforld. ldeteorological

Qrganization, the International Association of' Iie'becrc logy and

Atmospheric Physics, the Intorna-bional Azone Cornmission, and 'cire

International ;.ntarctic Analysis Centre, anil also I]IITESC0 and. -r/lO.

Nearly all me'ceorological research is cf' a long-terin nature

so that the pa'Ltern of stud.y changes and. matures only rather slovrly.

There have been no major ehariges j:r the main areas of investigation

or of staff d.uring uhe year repor-i:ed- herein. The cons'r,ruction of the

rad"ar tower is ncw compleied at Aspendale and 'Lhe installation of i:he

elec'tronic units has begi:n.

The general circulation of 'uhe atmosphere is maintained. by

sources and sinks of energy l-ocaUed. mainly in -bhe tropics and. the polar

rrgions. Aus-braliars geographi-cal position requires a thorough

wrd.erstand.ing of , and. is well suited. for exploring, thc d.ynamic
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influences of both the Antarstic sj:rk and. 'bhe tropS-cal source regions.

Availabil-ity of observational, especially IGT, d.a'ta. has been aruaited.

in ord.er to continue the earlier work on the nature of interactions

in the general circulatlon as reported in th:"ee papers at the

Synposium of Antarctic l,,reteorology in 1959 and elsewhere.

lleanwh:ile an assessment of. thc ini:ut of the scveral f,orm.s'of 
-

' -er.er$r il", tb€ layer fromthe grcund. to 1OeOCO feet has been cr''rapleted.

. 
for the Southern Hcraispherc. north of 651 1at" in J.inuary, a*s a

-'pre'liminary to an"ai,tenpted. evaluation of effeets on large scale

motions, especially that of ttre heating due to thc Australia.n continent. .

1 
._... Anomalies r.Lu,e to heati:",g and cocling of tl:e.Australian-and

Jrsian continenti*, re,iJp€c:tive1y, a1'fect ma:'kcd.ly -the monsoons jn the

eastern hern-lsphere durirg Southern sunrner" An assessment has been

made of angular momenturn balar.ce for the equa'corial trough z)ne, from

a consid.eration of frictional torque of the monsoonaf westerlies, zonal

ani,. merid.ional strcsses. iJhis study is a prerequisite to exlplori:rg

causes of variations in the onset of riionscon rain rcgimes, its abruptness

and subsequent pufsations, Vertical anci norizon.bal d.is'i;ribution of

easterly v,rind.s in the upperbropoephere'.at lovr latitud-es is for:nd" to

be a d-ecisive factor in the rnea:r'and- eddSr transfcrs of angular

mcmentrun (vorticity) und therelry in changes of -bhe monsoonal

circulation.

Alongsid.e these physical i:rvestigati-ons, soi:re eropirical stud.ics

rf long-period changes have continucdr. stilrulated. in partlcular by

d.iscoverics concernjilg effects of solar particlcs on various

geophysical and. astrononical phenomcna" It has been lmov'rn, frlx i:rstanoe,

that tropica"l surrface tempera'uure resirond.s tc -i;hc clevcn year solar

cycle; it is now found.'that this response iras.und.ergonc slow'change,

' nost marked. around. 192A, presi:.ma.bly d.ue io secular changes of the

' : 
tropical circulation.

On a smaller scale of phenomcna, heatirrg and turbrrJence,

especially by 'chci-r diurnal variations, strongly i.::flucnce ihe behaviour

of sea breezes and. sJm'optic scale cold' fronts. obserrrations on frontal

structr.rre from the Rerunark c:rped.ition j-re January 1959 havc dcmonst:'ai;ed-,
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near the forward. portions of such fronts, oscillations and. circufations

of consid.erable magnitud.e and of a period. correspond.ing to ihat of the

mut-i;iple d.istu-rbances often no'i;iccd at thc gror.ind.. Ihis shed.s nelv

light on the development of squall lines and pressure jumps. Itesr-uned.

fiold. work employing a:r aircraft and. quick rcsponse equi-pmcnt for

measuring temperature arrd. wi-nd. components should consolid.a-be these

stud.ics and. lrovid.c ncvr information on ilie -i:ransfers of hcat and-

momcntum be'i;vrecn the vrarm and. cofd. air,

ilhc broad. features of thc fron-ts s-bud.icd so far agrec wc11

vrith ''che theoretical ':rcd.ictions from a considoration of fron LaI shapcs

in rclation to surfaec s-bress (ground" friction). l-his theory has been

cxtend"ed. to take account of mass -bransfcr through 'i;he front' Solutions

v,rere obtained ret:rcsenting d.ampcd oscillations and. a sories of gus-bs

accompanied by pressure iumpg.

A'i;tempts are being mad"c to asscss ed.dy shearing stress by

means of serial- balloon flights sirnulianeously vrith micro-meteorological

roeasuroment of surfacc stress und.cr cond.itj-ons of strong v,rind.

An jrrstrument consisting of a mod.ificd. rad.iosond.o attabhed" to a

kite is being d.evcloped. for raeasuring the d.etailcd profilcs of tempera'ture

and. v.rjnd. up to 2OOO fcei:. A first mod.cl is at present on-brial at i\{av'rson

by personnel of the Commonvrealth Burcau of Metcorolory, and improved.

equipment is being constructed. for use in 1961 " fi; is hopcd. to ob'bain

inf orrnation on the structure of thc katabatic lvlnd-s d.uring these -brials.

Follov,ring a request from Lhe ii.A.A.!'., estimates v/crc mad.e of

the average relationship betvrcen surface lvlnd.s and. winds at 15O0, JOOO

and. IOOO feet, over thc oceans irithin IOOO miles of thc contincnt. This

v,ias required for estjmation of surfacc v,rind.s from aircraft, to corrcct

d.rifts obscrved" by Doppler rad.ar navigati-on.

III ]VIICRO},"3TEOROLOGY

iticrometeorology 1s thc stud.y of cond.i-tions in the air

layers close -Lo the ground., as d.ctermiscd largcly by turbulence and.

radia'cion processes. Iis scj-cntific significancc and. practical

importance -to Australia through impact on agricultural scicnce have bcen

d.escribcd" in previous annuaf rcports, The ilrocoss of evaporation in
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parti-cular beeomes arr economic problem l,herever restrictcd. supply

d.ernand.s efficient water Lr.sage.

Specialised equipment to measure and record" thc evapoz'a'i;ion

from natural surfaces ilas been developcd. ('bhc tjlvapo-i;ronr). '.flris

instrument compriscs a suitably sensi'bivc ancnomctcr and. hygronetcr, the

outputs from vrhich arc conrbincd. electronically on -i;hc ed-dy-f11o principle

to yicld the evaporation as a d"ial rcad.j-ng on a mcter. Tho present

ycar has secn the succcssful complc'bj.on of thc provjng ficld. tcsts of

the prototype instruncnto short-1rcriod. evaporation ovcr opon grasslond.

bcing d.irectly measurcd. to an accuracy of a few pcr cent. A 'bransis-boriscd

vcrsion, rrl:ich is simplcr and- portable, .has bccn constructed. a.nd. is due

to begin field. trials. It is hopcd" that this mod.c} v,rill provide the

basis for ultimate commcrci-al prod.uction of the rnvapotronr.

Though d.esigncd. spccially for cvaporation measurcmcnt, the

instrumont is rcad.ily mod.ificd. to providc values of hcat and vrater

vapour flux.for morc f\;nd"amental s'i;ud.ics of thc mechanism of turbulent

transfcr. It has bcen so used. durjng thc past surnrncr, vrith concurrent

ncasurcmonts of thc d.etailcd. profilcs of thc relcvant nctcorological

olcmen-i;s. Thi-s largc bod.y of d.ata is nor'ir undcrgoing analysis.

Stud.ics of tcmlrcrahrc and- irrind. profilcs und.or vrrying d.cgrccs

of atmosph.:ric stability havc conti-nued-. An analysis of t.lrc iliagnitud.e

of tcmperature fluctuations as a firnction of hcightr ,.'rind spced, and

s'bability has bccn conipleted..

In this Division rmd clsclrhcrc a nc\? approach nas bccn

developcd to thc nroblem of thc cs'cima-tion of -Lhe'turbulcn'L "i:ransfer

of hcat, t'ratcr vapour and rnomcn'r,um. This is by vray of s'Lruc-Lurc

func-tions, md preliminary asscssmeni of thc transfcrs by such mc'Lhods

sho,lv satisfactory rosults. fhc ncr,v tcchniquc promiscs 'bo bc nrrech morc

suitcd" to shipboard usc than othcrs nolr availablc.

Thc investigation on evaluation of evapora'Lion from Lakc

Eucumbcnc has been brought to a salisfactory conclusion 'i'rith the

coilrplction of thc full- analysis of thc expcrii,rental data. Consid.crablc

confidcncc in the bulk acrod"Smamic method, recoinmcnd.cd. for routine use,

is provid"od. by thc concord"ant rcsulLs ob-baincd. from tlro ind.epend"ent

mcthods, based on the hcat buclget and- profiles rcspcctivcl;r.



-'l'he construction of oquipmen'b fori;rarrsferring turbulence

record-s or o-bher data in analoguc forln to d,igital form on punchcd. paper

-i;ape 1s now aliinst compl-ete. Spccial s-bud-ics of 'rurbulcncc and gust

structure havc becn carried. -bhrough for thc Ar4y Design Establishmcnt

and. l/capons Rescarch Establishmcn'r;.

IV T{ETEO}].OLOGY IiON AGRICULTT]RE

This ycar has scen thc jnstallation of 'the last tr',io of 'Lhe

battcry of i;vvelve lysirnctcrs 'which has bccn sct up to stud"y thc

cvap,cration from d.iffcrcn'b crops and. soil-s und.cr varying a'bmosphcric

and- vrater supply cond.itions. Each lysimctcr, a largc concrctc poi

Contaj-ning soil or vrater, sunk flush ivith thc groirnd., r'rcighs approximately

gi-x tons, and -bhc l,'ater loss is to bc mcasured. by autonatic balanecs.

Thcse bafanccs have bccn d.esigncd. and. arc bcing buili; inthc Divisionrs

'v-rorkshop, Four such instrumcnts, rvhich arc ca.;:ablc of d.etccting a loss

of 0.001 inch of r-rater, havc norz bccn coi:tpleted. and. tcstcd..

Early rcsults from balanccs already in usc havc d-cmonstratcd-

thc nccd. for corrcctions to thc values of cvaporation obta-ined. from the

oommon lysiinc-bric tccirniquo (uatcr inpui; minus d.rainagc) on r,rhich many

prcvious conclusions have bccn bascd-" Such erlors may bc significant

for mon'uhly and. d-ominant for lrcckly peri-od-s, bu't thc rcsul'us frotl

weighings and improvcd techniqucs of "working up thc d"ata can ovcrcorne

them- 'fhe analvsis of 'bhc first. frrl"l rrr:p,r of obscrvations allo-us valuesv . r v 4 r - a

to bc tcntatively assigned" to thc rcl-ai;ivc eva roration ra'i;cs frorir rzater,

barc soil, and. short grass. A rcasonably satisfactoly d.egroe of

uniformity of rcvaporativc por-crt (includ,ing ';rind- s1:ccd., tcmpcraturc,

and. humid-i'cy) is bcing indica-bcd fron a con'binuj-ng survcy ovcr the

lysimcicr s i te.

!:ho investigation into bhc rnctcorolcgical conditions

associatcd" vrith 'i;hc infcsta-bion of tobacco crops by bluc mould. has bcen

conti-nucd. at Ovcns, Victoria and at l,,iarecba, Quccnsland in coopcration

with thc Viciorian Departmcnt of Agriculiurc and" C.S.I.R,O. Division

of Plant Industry respcc-i;ivc1y. Thc results arc oonsistcnt with thc

indications of th,e prcvious seasonrs l,rork, i;hat 'bhc incid.cncc of
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cond.ltions critical for the sporula-bion of thc noul-d are related. -i;o

atmospheric conditions around. thc crop. 'Ihc s'Lud-y of i;he onset of d.cv'r

d.cposi'i;ion on a frecly exposcd. larnina, a relatcd. problcm, has bccn

continucd.. A grant rcccivcd froia thc Ccn'bral Tobacco AdvisorJr Coinmi'btcc

for usc j-n 1960-51 v,rill provid.c for improvcmcn'b in instrwlcntation

d.uri:rg thc ncxt season.

During thc suinmcr an invcstigation into uhc rclationship of

vratcr loss from drying hay .'ri-bh i,ic'i;corological cond.itions ";/as undcri;rkcn

in collaboration with 'ihc Fodder Conscrvation Scc uion. Anal-ysis of thc

obs,:rva'bions is stil l irr progrcss.

Irrigation is an acccp'i;cd. mcthod. of allcvirting or nrcvcntir:g

frost dainagc, but lit'ulc quantita-uivc r,vork iras ,:r.cviously bccn d.oirc on

'bhc cffect. Comrre['ative trials using various ini;cnsitics of irrigation

and. i:rcasuring the rcsponsc in air -bcrapcra'burc rrcrc conductcd. in vincyard.s

jn thc lderbcin area in ccopcrc-tion 'lrith thc Cornnonvrcalth Rcscarch Station,

l.,icrbein, and thc Sta-i;e ttivers and 
',l"atcr 

Supply Conuidssion. Ihc

lnvcstigation lvil1 continuc ncxt spring.

A portable instruncnt to mcesure thc amount of d.cv on natural

grass is undcr dcvclopnent.

Consiruction of cquiprncnt, and. gcncral assistance and. ad.vicc

in m:icro-rncteorological problcrns ha"vc bcen provid.cd. to othcr bodi.es, in

particular to thc Divisions of Plant fndustry and" Land. Rcscr.rch and.

Rcgional Survcy, C.S.I.R.0., and. tirc Horticultural iiesoarch Farir,

Scorcsby, Victoria.

V TLADIATION

Thc nc'; rad.iornctcr prcviously repor-bcd., and. nor: in commcrcial

prod.uction, has bcen cmploycd. in furi;hcr studics of -bhc night cooling

und.cr clcar skics of -i;hc first fclr mctrcs of air abovc uhc ground.. Thc

invcstigati-on crnphasises thc irnportancc of rad"ietivc cooling of thc air

in -bhc carly stagcs of thc forrnation of thc nocturnal inversion, i,vi-th

application to thc dcvclopmcnt of fogs and frost. It has rcvcalcd.

appreciable crrors in stand"ard. rad.iation charts, duc probably to lnrdcr-

estimation of the absorptivitics of -'ra-bcr vapour uscd. i^r: thcir

constn:ction.
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thc rccord"ing of nct, global and. d.iffuse rad"iation has bcen

continued. at Aspend.rlc, end. at Dcniliquin and- Al-ice Springs in

coopcration with l;he Divisions of Plant Indus'[ry rurd. Land ]icsca-r:ch and

Regional Survey res,rectivcly. i-hcse mcasureiaents have sho'nrn 'i;hat

Bud.ykors Atlas of Hcat Balancc substantially unclcz'-cs-bimates nct :rnd

global rad.iation in thc Souihcrn Australian rcgion. Obscrva'bions hevc

becn conti:iucd. a'c ii;an,rson in collaboraiion with A.id.A.il.E. ond thc

Bureau of lvicteorology.

A scnsitivc arrd. siin,:Ic clcctro-rnechanical in'bcgrator has bccn

dcvclopcd. and. r,vill bc rnanufacturcd. r;ndcr h-ccncc. This ins-i;rwncnt,

though d.csigncd. s,oocifically for usc lzi-lh thc net radioirte-i;er, is suitablc

for thc intcgration of signals in thc rnV rangc froin other lypes of

cquipnncnt.

ll--9zoNg

Ozonc mcasurcnen'cs for col-lation in 'i;hc global nctv'rork

inaugura,;ed. for thc IGT havc bccn continucd. at Aspcnd"alc, and. in

collaboration r,rj-th thc Coii:rnon'r,rcaf i;h iVictcorological Burcau at Brisbanc.

Thc instruacnt lost by firc at Macquarie Island. vill bc replaccd. dirring

the coming Xeur but its location remains to bc d.ccidcd.

A new absolutc rncthod. has bccn dcvelo-ircd- for calibrating thc

rrod.gcs of thc Dobson ozonc spcctrophotor;ctcr. Bcsid.cs bcing quick and.

easy to apply: -bhis ncrrr tcchniquc is ;nore accuratc than that formcrly

used.,

\TI ]{ISCEI,LAITIEOUS

A s'brip chart rccord,cr for long pcriod. opcratior, has becn

d.csigned. and a prcto-bypc jnstrurrrcnt iras successfully cor,rplctcd. 1l months

nf  f in l r l  t r ^ in ls  Th is  ins t ru . rncn t  i s  ennrh l r :  n f  ^ -a -^* i - ^ , , - ^ - r - -F^nd_od"  fo r4 D  v 4 i J r ' ' ! v  v r  v y v r s e . u r S  \ 4 l a v  w e

pcriods up to 12 ti:onths and. is intcnd.cd. for usc in rcmotc aroas irhcrc it

can provid.e rccord.s of rivcr levcl, rainfall, tenr:.:ra-burc ctc. accord.i-ng

to the type of scnsing elcnent coupied. to it. A consid.crablc amount of

intercst has becn cvokcd. by its possibilities, p:rrticularly amongst

vra'i:cr supply authorii;ics. Thc rosul-ts of thc prelir,rinary trials ind.ica'i;e
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that 'Lhc record"or represents a major improvcncnt over existing instruments

in lorv cost installation vihile at the sa:ne tinic com;peting favourably

in siinplicity of dcsign, case of sorvicing by r:nit replaccment in the

fie1d., lincar scale with straight tinc ord.j:rates, accuratc tjme check

of chart rate a:rd freed.om from und.csirablc characteristics such as

aiabient ternpcrature efi'ccts. Thc record.er has bccn patcnted. and

comracrcial production of a limitcd nrrnrlocr (t Z) is ncarly conplcto. These

are being purchascd. hy intcrestcd authoritics lrho havc agrccd. to

\
cooperatc 

-tn 
a pcriod. of furthcr operational tcsting ancl asssssmcnt

bcforc unrestrieied. conimcrcial r,nnufacturc is opprovcd.

lteasurcfircnts of thc rad.io-activity of rain v,a-Lcr havc bccn

con-binu<;d. at Asircndafc. Thcy havc provid.cd. rarticuhrly valuablc

inforr.ration on'chc vrorld.-vrid.c problcrn as io hor,v lho d,cbris, projcctcd.

into thc stratos;:hcrc at thc cxplosion sitc, trevcls and sprcad.s bcforc

finally falting to earth. Thc rad.io-activc stratosi:aeri-c cloud.s suffer

only lini'i;cd. d.isi:crsion and rctain thcir id.cntity for scvcral months.

Evidcnco has bocn obtaincd. of a polcv'rard. d.rift at stratospheric hcights

of ordcr 1 r,y'scc.

Instruncnts ennbod.ying -bhc transistor opcrai;cd. cup ancnotnc'bcr

rcfcrrcd 'bo in the last report havc nor,r bccn supplicd. to the Division of

Ptan'b Indus'cry, r,hc Tobacco Rcscarch Institutc, .:nd thc State

Elcctr ici ty Cotiuaiss j-on.

An instrucicnt to riic&sure tcnpcraturcs in ice borcholcs is

bcing dcvclopcd. for thc Antarc'tic Division and. thc },{crcorology Dcpartincnt,

Univcrsity of Mclbourne; this rvill allolr assesslicnt of tcnr:era-Utu'c

grad.icnts and-bhc associa'ced. hcat flo'r,vs, j-fflport:yrt to thc icc balcurcc

of thc Antarccic contjricn'b.

Sorac s::ccial- radiation and. clinatic stud.ics r,'rcrc r.ad-e for

i\{t. S-tronlo obscrva'tory to aid. thc scarch for ncrv observatory sltcs.

Calibz'aiion scrviccs for ancmoi:rctcrs and. rad-i-rtion instru.rcn'i;s

l-rcrc naintaincd. for outsid-e uscrs.
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