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r GENF,RAf,

flre Seation of Meteorological Pl\ystas has a prograrrne of study

whose main object. is to attain a more fundamental und.erstanling of the

weather and of the ptrysioal processes wh"tch oontrol it. Meteorology is

a public utilit;r on which aLnost every phase of oomrunity life d.epend.s

ln roirg 6rq;r, lthgf,gee rw!9o8ology a]}ggjdy provlcigs q ttide range of

servioes to the countryn these can ontlr prosper and. imprwe against a

backgrourid. of basio researoh into the uanlr problems as yet rmsolvecl.

Ihue lrhile sore of the field,s r:nder investigation in the Seotion are

capable of application to the imniediate benefit of the comriunityp the

main task is to consolidate the found.ations of the subject, to

stfengthen J-t against the oontinually grovring deurand.s for meteorolo-

glcal i-nforr'e,tion and advice which are nrad.e b;r aviation and. other

transport servioes, by prirnary and secondary ind.ustryr and by the

lndividual in hi.s private 1ife.

II €ffiNEML oIRCULA'ITCN

Ifork has continued. on the study of the Jarge soale transport

of heat, water, and momentum by the variable air currents extend.ing

throrigh the atmosphere from the surface to about 5Or0OO feet' Ihese

transports are uu,jor f,aotors in d.eternrining the average pattern of

rind, terperature and rain over the r'vhole earth, and. the stuftr may

tontinue for many years so that not only the pattern and its variation

rli{Dh season, but also its varl"ation from year to year, may be better

t&rd.erstood.

ltre research i'nvolves the working*up of Northern as wel'I

as southern Hem:isphere d.atal sinoe the nr:rnber of good, observing points

i3 the $outhern Hemlsphere is not suffiaient to alJow the problerns to

be tackled on the basis of, this data alone. Parallel work is proceed'-

ing in many countries, much of it follcrv'ring the lines pioneered' ln
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A,ustraLia; the work is an example of internatiorral collaboration on an

international scientifio problem.

An exploratory study has been cor4pleted and. published of anoth*

er aspect of Large scale weather - the trend.s in temperatuten rainfall

ete, which occur during period.s of the ord.er of a centuy. fl:is has

shown that ooncuruent with the vrell" established and marked. changes

which have taken place in the Northern Heirisphere, particularly since

about 1900, cha*ges :iil&ys also oacurred over most of the south-east parf,

of the Australian continent. Inland. sumner temperatrrres have d.eclined.

appreciably and summer raj.:nfalL in S.AustraLia and" Victoria has

increased. by amor:nts of the ord.er of 2o-5qo, Ihe pattern of these and.

also of the atm,:spheric pressure changes is consistent with a movement

jJr rnean position of the high pressure belt which, in these latitudest

is the marked. feature of the general circulation. Tfi]rat evidence has so

far been found. suggests that these changes, together vrith the Northern

Hemisphere trendsr maX well fit into a aonsistent picture of globaI

change.

Iil X'YNAII,IIC IVEIECR.OLCIGY

(a) IarEe Saa1e $ystems,

the d-ynamic meteorology of the large scale systems is

concerned. with the patterns of n:iction and. pressure which ind.ividually

oontrol the day-t6-4sy variations in .rrreather and collectiveJlz d.etermine

the cl-irnate of a locality or regionl. -

the stud.y of cumatic features j.n Australia is large\r

conoerned. with the d.istributlon of temperature and. rai-rrfaIl ,tspecial\y

vJrith regard. to position relative to the coast and the Sastern Mountain

Ranges, and. to latitud.e. The very marked. changes in cliinatic cond'itions

f,rom pLace to place are broad\r und^erstood., although rinrch work has still

to be d.one in this fie]a. Less is knovnr concerning the oocr:rrence of

extrecrglinarily marked variations fron year to year in some regions.

Ihese rrariations are shorvn up particularly in the areas subject to

mon$oonal seasons vrhere a normally regular phenoilenon may occur und'uJy

late or even fail to appear, and their study ca1ls for a physioal"
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olimatologye A

baslo processes

this year.

Most of the west and. North-west of .A,ustralia in suruter is

d,omlnated. by a dry-monsoonal circulation, apparent as a surfaoe l"crnr

pressure area subject to ditrrnal oscillations. The intensity, positionl

and. struoture of this system are beirrg investigated' statistically'

Relations to the large scale featr:res of the region, and in particular

to the trad.e wjsd.s and. to the liiorthern wet-monsoonal circulationt are

und.er exaroination.

.' Variations in the ef,foctive soJ.ar heating may be assooiated.

wlth the clirnatic anornalies in the region, .4, formula has been d.evelop*

ed, nllaich allornrs the heat input to be caLculated fbom suitably anaS"ysed.

charts, and. the results are being stud.ied. on a continent-wid.e basis.

{n other parts of

the prograrme J.s

progressing very slowly due to the labor:r of working up the aerologioaL

d.atai Prelirainary results are prom:lsing.

A theoretioal study of the jnitiation of large soale disturb-

ancfs in the west-rnrind. regi.ons of the Southern hemisphere lnd.ioated.

that frlctionaL effeets might be more i4:rrrtant than previouslry

thought, but has been put aside pending the resolution of mathenratlcal

difficulties, Partioular attention is no'vrr being given to the mutual

d.epend.ence of the slow moving or nearly s&ationar;p large d.efornrations

and. the smaIler, more rapid.ly moving, d.isturbances which accoirnt for-

the typical weather seguences of Ar.r,stra1ia. Ilte study is haridicappect

by the paqcity of observational data over the Oaeans, and the progreiss

of the investigation will d.epend on the rate at vrhich data become".

available. Some aspects are being treated. in col-laboration with the

Meteorological School at the University of Melbourne.

(b\ cgnvention,

Work in recent years on the plqysics of rain has concentrat*

ed. on the physical behaviour of cloud particles and dropsr w'ith

,

than for the statistioal rnethods nozrnally used' ln

preliminary programte of researoh into three of, the

affeotlng theso changes in A.ustralia uas set up ear\r

Computations on sirnilar thermalJ.y impressed patterns

the world are being made simultaneousJ;r. fhis part of



l+
' 

relatively little research into the d.ynamical process of upward. alr

movement or convection vrhich provides the condition under ..rhich the

d.rops ean gron, and vrithout wh:ich little rain can occurf A theory has

now been d.eveloped. for the i:notion and" thernral behaviour of an element of

air, of any size, moving u-nCer buoyancy in a tr,:rbulent environment.

Accord.ing to the cond.ition of the environment, th;'ee types of behaviour

can result; velocity and temperature d.ifferences nlay be rapid.ly d.am5red.

outp they nay oscillater or they n'ny grow rapidly. Ttre solutions

obtained appear capable of errylaining the essentials of the 0ifferent .

" types of motion o -served. vrith convective cloudsr In particular they

I Frovid.e the explanation for the vertical oscillation of large cloud

tops observed. in stahle layers. fhis process is often associated $,{th

heavy raj,n.

rV }IICROJ\/IEIEOROLOGI

fuIicrometeorology is that branoh of the subjeot conce:'ned 'nith

the study of the physical processes that occur in the layer of ajr olose

to the ground.. The three variables which control these processets are

temperature, vrater vapour content and wind structi,ire, and rieasurement

of these quantities with suitable instruments reveals in each case tmo

outstanding features *

o\ 4 n"rnnnrrnced. flu.ctuation in space and. time. Instruments of

the highest resolving polrer used to date fail to reveaL a lower h-mit

either to the period. or d.imension of these fluctuations, and. the upper

lindt appears to be reaohed only at the soale of the largest v,reather

systems*

b) a marked. stratification in the inean va1lrc of each quantity so

that each may change rapidly with height in the lowest few feet. In

general the natr:re of the change depend.s on the time of d.ayr becom:ing

reversed. at night in the case of temperature and humidityr and, its

i"zrtensity d"epend.s on such factors as r,veather and. type and" cond-ition of

the sorl and vegetation.

this complex strr:oture has a profound influence on a wide

range of, superficially unlike phenomena such as the warm:ing of the
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atmosphere, the evaporation of water from land. and. sea, the frictionaL

interaction between atmosphere and. earth, the transport of light seed.s

the dispersal of snnke frr:m factories, etc. fn particular the faotors

mentioned. ahove d.eterraine the nature of the clinrate in and. around.

crops whi-ch, being subject to ppeater extrernes, efty be subetantialJ.y

different from that revealed. by standard. climatio data which refers to

cond.itions at a height of four feet above a short grass sqrface.

trbom the meteorological aspect the importance of stud;ning

these processes lies in the fact that it is in this region that the

exchanges of heat, water vapour and mornentum between the atmosphere

and the und.erlying sr:rf'ace a^re effected.. Ihe energy of tvind", rainS

and heat in the atmosphere d.erive originally from these interaotions.

Ihe nicrometeorologica3- lvork so far carried. out in tho

$ection has been rnainly of a fund.amental natr.rre, though the 1crov,rLed.ge

so gained" has alread.y found. useful application in other conriectionst

for example j:r the prob3-em of frost prevention in orchard.s. The

instrumentation d.esigned. for this investigation comprises apparatus oSL

sufficiently:mplrfl response to record. the fine structr:re of temperature,

hurcid.ity and. vl'ind.n and. a mechanical analyser vrhicho by provid"ing

correlations bef,nreen the variables, yield.s values of the f}:xes of

heat, v.rater vapour and mon:entum. The fine structure apparatus has

recently been improved. by the development of a hot wire aneniometer

Llnear over the lorner range of wind. speed.. So that account'. rnay be

taken of all factors in the hea.t balance at the ground. surfaoe,

instrurnents have also been d.esigned. to rneasure the net inoorai:rg

rad.iation a-nd. hoat flow into the ground..

Duing the past rrear the field. work at the e:iperimental

station at Ed.ithvale has mainly been an extensj-on and. oonsolid.ation

of that of the previous yearr It is nor'r possi-ble to take synchronous

records of wind. structure and teniperatwe of humid.itity at finro heightst

and thus to obtain valuable information on the variation'with height

of the flux of heat, water vapour and momentum, But analysis of the

data remains a bottle-neck and attention is being given to the devel-

opment of apparatus which will yield fhix values in the f,ieldo fhe
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h0 or more feet above ground. where the temperature on frosty nights is

from 5 to 10oF warner than near the surface. The object of the work

is to deterrnine the rcst efficient d.esign of fan of a size 1ikely to be

suited. to Australian requirements.

lTork in previous wlnters rmith 12 H.P. fans of 21 ft. diameter

in a citrus orchard shonred that a fan vrith its axis tilted 600 to the

verticfll vras from 2-3 times more effective than wtren the axis was

vertical.

The 1)j2 trr,als i:e citrus at Griffrth were made using

a 12 ft. d.iameter airscrevr of good. aerod;mamic d.esign in place of the

cruder 2I ft. rotor. Wte 12 ft. fan was fowrd to give, at 600 tl;]br.ct

perf0rmd.naouegtral to that of the larger fan, the power consumptJ-on

being the same in each case. The smalJ"er fans have the advantage of

being cheaper and. more robust than the large types.

fhe effect of power variation over the range 5 to 15 Hip.

rm.s also investigated and. work continued. on the extent of the beneficial

influenae of air velocity on fruit temperature.

A, set of 60 electrical thermometers was provided and a

prograrrne of obsenrafional work und.ertaken in connection with a frost-

fa.rr installed" in a pineapple field in Queensland. [he pineapp]e

ind.ustry in Queensl-and" suffers, in some wi-nters, losses due to frost

darnage of up to €5001 000 and., ov,-rng to the high lm'lue per acre of this

crop, some methoil of frost protection may well be econonicall"y sound.

lhe results obtained with the fan were, hcvrever, d.istinctly

disappointing in comparison with those obtained in citrus at Griffith

i,rith an exactly s{miIar machine. ttris vras fou:rd. largeJ.y to be a

result of the s$iaIler increase of air temperature uith height at the

Queensland eite than at Griffith on clear aalm nights. To ascertaj:l

whether or not this is a result of the local topograplSr, apparatus to

record the ter4rerati:re at various heights has ncnr boen installeil at

three pineapple plantations some m:iles apart'

Work has recommenced this. season at the Queensland, siter irr

co-operation with the Department of "A,griculture and. Stoak, Queensland

on a series of trial-s comparing the effect of the frost fan vnith that
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of, a l.ayout of oil-br:rning orchard. heaters of the t3lpe used. in the

I*!$.dwa d.istrict to protect vines. Some triaLs uiL1 also be nsd.e on a

cornbination of the f,an and a smaLl nurnber of heaters, a sSrstem now muoh

favoured in Oalifornia. :

fn::addition to the work on frost fans, a large nr:mber of

obsenrations of the rate of loss of heat from the ground by radiation

and, of other factors bearing on the ineidence of frost were mad'e at

Griffith w:ith the objeot rrf providing improved. aids to forecasti-r1g

frost in this irrigation alrea!

fhere will renrllin a need. in fruit-growing distri.cts f,or

some reliable system to signal an alarft when frost threatensr fhe most

usual instruroent for this pr:4rose is a merctnXr in glaso thenaometer

operating a rehay through inset contacts v'rhen the air temperatr:re falls

to rrithin some trriro degreeo of the freezing point. But corplaints have

been reoeived from the Research $tation, Merbein, that all makes of

this type of instrument wed in that district have at some time or other

failed,. Accord.ingly some consid.eration has been given to the suitability

of other types and tests w'ith a sirnple binetallio t34re of instrument

have given promising results. The tests will be continued,. Elaborate

regearch on this problem is not proposed., hoirever. Beyoncl a oertai-n

point, the d.emand for immwrity from breakd.owns of the ahr,m systern can

be met u19re econom:ica1J,y' by d.upJ-ication of nod.erately reliable instruments

than by development of a sirqgle instrument of exceed.ingly high reliability.

W RADIO MEMOR.OI,OGT

Some relationship might be erpected. between variations in

cond.itions in the troposphere and in the ionosphere EJ.noe both are d'ue

ul"timately to soLar influerce, though the nature of the two influences

are quite iijfferent. C,o:relations whioh appear to have definite

prognostic value to the rpteorologists have been olai"rned' to exist in

d.iff,erent parts of the world and. similar relationshipse partiorlarly

behrreen parametdrs of the tropopairse and 3he F-layer critical frequencyt

have been souglrt in an investigation rrndertaken in the Section'
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Jrustralian d"ata has been ltmited. to Oanberra, where surfaoe

pressure was wed in the absence of tropopause data' A more extensive

examinatj-on $ras mad'e of d.ata from S.E' England', Io the former casey

though correlation betvtreen aritioal frequenoy and sea level presslre

appeared. to exigt th:is occr:rred. only at certai-n times and 
.nothing 

was

tol1rrd to provid.e a criterion for the occurrence of such periods. Ilx

S.E. Ehgland, again for certain period.s onlyp there was evid.ence of

correlation of F*Iayer height vrith tropopause temperatwe, and. of

criti.eal'f,nequency vnith tropopause height; there riras some ind.toation

that the occurrenoe of the former vras connected. with vrirrd conditions

near the tropopause. A report is in preparation'

VII OTHM, WMK

Ozono Investiga.tion,

Measurements of the total concentration and. vertical

d.istributirirn of ozone in the upper atmosphere have now been rnad.e for

many years at a nurnber of stations in other countriesr chiefly in the

ltrorthern hem:isphere. The absorption of rad.iation by ozone plays an

important part in the radiative equilibrium of the atmosphere, Besid'es

this, ozone variations appear to be closely associated' with the

synoptic situation and. to provid.e an ind.ex of d.ynamic d.evelopment in

thi; upper atrnospherel their study is therefore of potential value to

the $ynoptia metoorologist,

I t i s p r o p o s e d . t o m a k e o z o n e s t u d . i e s i n . A u s t r a l i a w l t h

tithree ezone spectrophotometers which have been i'n the cowrtry for

several years and have nori,r been made availabLe to the sqction' fho

setting of the tnstruments has been d'isturbed' and" their recondition-

i n g a n d , r e c a l j . b r a t i o n i s a m a j o r t a s k w h i c h i s b e i n g c a r r i e d . o u t i n

co l l abo fa t i onw i th theD iv i s iono f l ndus t r j . a lChern i s t r y . t heobse rva t .

tional progralffse will then be started''

Seju, Qur f a ct Tqrnp qra tur e . Mears-lif.e mep t'

The stand'ard' method of measirement

'is by d.ip bucket. For certain usest hourevert

of sea surface temPeratt':re

the temPe{'ature at the
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