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I  GERRRAL

The Section of Meteorologieal Fhysies is concerned
with the study of the physiesl processcs underliying end
controlliing the westher and elimate. Though not responsible
for the provision of forecasis, its studies Q@ﬂifiﬁﬂﬁﬁ to
the understanding on the basis of which forecastis must be mode,
The demand for meteorclogicsel information snd prediction,
notably from avistion and sgriculture, continues to grow sad
expand in scope, and emphssizes the need for besic long-term
research.

There are in sddition many fields of application
of meteorologleal knowledge which are not related to forecssting.
Tﬁe moat effective use of natural resources in primary
production depends on a detalled exemination of the very
variable conditions in the 10#3&% layers of the atmosphere
and & study of the relations between the living unit and its
environment. The 3e$1gn and ventilstion of buildings, the
weathering of meterials, the sliting and protection of crops
likewine requirs the best understanding and exploitation of the
metearology of ithese leyers. The possibilities of some messure
of control of wéaﬁhav, c.g« 0o frost and rain, invelve funda-
mental research into the mechenisms of the various processes
at work.

apart Crom pursusnce of its own ressareh yrogromne
the Seetion hes continued to give sdvice on meteorologiesl
matters to a wide range of interests including primsry industry,
bulliding, rsdio-communicstion, and aviation. During a recent
overseas tour the 0fficer-in-Charge geve leetures on microe
meteorology and general clreculstlon to meteorological institutions,

and groups of the U.8. army and Alr Force,
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ix GREBRAL CIRCULATION

It is generally recognised thmt & betier understanding
of the longer pericd changes in westher and abnormality of
seagons can only come {rom a study of the physiesl processes
contrelling the genersl ecireuiation ¢of the atmosphere. Sclentisis
in all comntries are working on this problem snd, since sdvence
can only cowme about by internationsl collsboretion, contributions
to this fleld musi be regarded from the internationsl viewpoint.
Parallel work to that on the global heat, melsture, and momentum
tranaport, referred to in previcus Annusl Reporis, is being
intenslively pursued in the U.8.A. and in sowe Buropesn countries.

Pioneer work in Australias has been asccepled as offering
one of the moet promising lines of researebh in thie field. The
method inveolves the spesisl analysis of widespresd upper airy
measurements but, ss these have hmen svailabie for aﬁly 3
relatively few yesrs, progress must be slew. Studies ave
coniinulng, based on data from bolh hemispheres, of the later-
actions between the tropical and temperate elreculstions in the

form of the large-seeale transporis of ensrgy snd momentunm.

ik DIBARIU $uTHOKOLOGY
Dynamic meteorology ﬂéﬁlw with some of the basic
processes underlying day-io~day changes in the weather. These
ianclude the feetors governing the Tormstion, maintensncs, and
decay of the weather-producing systems {anticyciones, depressions,

waves in the pressure pattern). Progress has been noted in

previous reports, and although staff changes have prevented
concentration on these matters over the last year, it iz planned
to return to them. Probiems of immediate econcern to the
segquences of weather In Australis comprise the formtion of
dipturbances in essterly flow patterns, the distortion of flow
patterns by mountaing and land-ses boundaries, snd the douvble
structure of frontal disturbances affecting the Southern halfl

of the continenti. 7The phenomens of tropiesl and temperate

latitudes are in meny respects guite distinet, snd sustralis in




experiencing both régimes is faced with a wider range of

problems than most eountries.

IV  TUHBULEECE AND BICROMSTEORULOGY

Hierometeorslogy ie that branch of the subject
concerned with the detalled structure of wind, tesmpersture,
humidity, ete., snd turbulence with the behevicur of thsse
elements in the layer of alr just above the ground.

The structure of all these elements reveals, among
other complexities, s marked layering in ﬁkat the wind, temp-
erature and bumldity change very rapidly with height in the
first few feet. The change depends strongly on time of day,
becoming reversed at night, snd sles am.aaﬁh~athmw-fa¢tﬁw$

| ag wealher and type sod condition of peil. These Factors dete

ermine the nature of the climsie in snd around ﬁfﬁﬁﬁ‘ﬁhi@h there-

fore differs greatly from thet revealed by stsndard elimatic

data (which refers to 4 feet over a grass surface). The prsetical
ain of micrometeorology is to exemine these effects snd

them to best use for primary industry snd other applications,
The turbulent strueture snd sesociasted stratifieation
are of grest sig

nificonce to meteorplogy in a more fundamenial
senae, since virtually the whole energy of the atmosphere ise
derived from processes occurring in, and messursble in, these
layers which thereby exert a profound influence on the atmosphere
as a whole. But meny of the details mre imperfectly understood.
It has therefore been desirable first %o concenirate on the funde-
mental aspects of these processes. This policy has slso been
neceasary in view of the lack in Australlias of trained meteorologists
with knowledge in this field, snd ihe consequent need to combine
research with trainiung.

During the psst yesr messurements of fine strueture of
wind (turbulence), temperature and bumidity have been made on
B number ol clear days end nlghisg, at the flsld station st
Bdithvale. The basie instrument records sll these elesenta

simultieneousliy and 80 allows transport of heat, water vapour and




REVISION TO FAGE L, PARA. 3

directly, and the method developed i in principle the

only one which ean be appllied to evaporation from sny type
of surface. One ultimate sim is the ability to assess the
natural evaporative water loss from any regilon at any time.
If the method proves too elsborate for this fully extensive
use - its operation requires & trained physicist - its role
may be that of a standard; from it, atteumpts will be msde
to develop working formulse, expressed in terms of more
easlly measured end recorded gusntities, and to cheek such

formulae as have been previously advanced.
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momentun to be pessured. This inetvusment bhas been duplicated
apd synchyonous sets of valunes at two levels are yieldling
importsnt new information on the laswe of transfer. To give
greater renge Inteo light wind conditicns a photo-slegirie wind
azimath recorder bhas been incorporated, snd the gensitive thermo-
couples are bolng replaced by fine platinus resistence elements
to glve improved relisbliity in the vepour presaure record.

A symposium on Yitwospherie Turbulence in the Boundsry
Layer® in Boston, U.8.4A., wes sponsored by the U.8. alr Foree
and the ¥assachusseiis Institute of Tee

hnology, and twe officers
of the Section were invited to atiend. aAn secount wse given of

the technigues developed and certain of the inforestion already

obtained.

Among imporiani natursl processes contreolled in this
manner is the evaporation from soll or netuwrsl swisces. The
bt to
measure this guantity directly. It le hoped that the instrument

work at Bdithvale represents the first successful atie

developed will be adopted more widely for similsr megsurementes
eleewhere, for the methed is the only one which is applicable

io measurements over any type of surfsce. The ﬁma@ﬂign% is, how-
ever, Gifficult end elaborate snd sttempis will be made to

relote the messurements %o other, more esgily observed, guantities:
more relloble estimates may thence be obtained for evsporative

water loss frem other regions than bhss previously been possible,

1 and the guesiion of regionasl snd continential water bslance of
\gﬁﬂil be placed on g surer selientific foundntion.

the problem of heat beslance is clos

ely snalogous $o
water balance and is being investigated concurrently. 4an
instrument developed to record the net incoming redistion (long
and short wave combined) is in operstion, Hessurements of heat
fiow into the ground are alpo mede,

This work hes speeial importence to semi-~ arid regions,
where both heet balsnce and water balsnce sre eritical, This
wes recognised when a member of the Section was appointed o

represent the Interaational “eteorclogical aissosistion on the




Uu8aCo Jolnt Comniuslon for ihs Arid Zons.

Opportunity bas been isken to study the micre-structure
of the larger scale disturbances: the passage of one cold
front sand one ﬁaa.braﬁﬁa diseontinuity have so far ﬁﬂﬂﬁ.hvaﬁk@?ﬁ&
within the perled of observations. With the former ithe fall
of temperature was as rapid as 10% 1n 8 g8econds.

Information on the wariaslion of wind veleelty with
height near the ground over different types of terrain has been
uged by the R.A.A.F. Research and Development Unit in the
sccurate assesament of the take-off performance of new types
of sireraft. Bimilar informsition and advice has been glven o
the P.3.G.'e Department in connsction with the design of high
radls masts. The variastion with height of storm gust velooltly
{(the significant fector in ithe La&@mw case) 18 not so well known,
and asuitable snemometers are being develpped fto ensble the

problem to be investligated more Sthoroughly.

¥V  FROBT PREVERTION

Rxpepiments have conltiousd on the protecbion of fruit
from frost by means of fane. This method mskes use of tie Faet
that, in Australisa fruit-growing districts, the very large
mojority of fropts ogour on relatively clesr still nighis when
the air some 50-100 feet above ground level 1s appreciably
warmer and may be ertificislly brought down to the level of
the fruit.

An estated in previons reports the praetical feasibility
of this wethod hag alrsefy besen demonsirsied, and the shlief
objeetive is fto determine the most effieleni design of fan and

asrrangenent of fans for orcherds of & glven slge. This mey very

to some exient Lrom one crop or site to anolher, snd mstesrslioglesl

sdvice on operation will slways be desirable. Zarller trisis
provided an mesessaent ol the degree of protegtion afforded

by small (10 h.p.) fans with axis vertiesl. Leler trisls Have
indicated, as suspevcted, that the srea protected is considerably

ineressed when the sxis is inclined up to 60" from the
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vertical and vevolves slowly sbout the vertiecal: proteetion
is then extended to some 2 to 3 itimes the origlnal area. The
main trisls heve besn carried out in orange oveherds st Griffith.

Qomparisen of the results achieved there with the
lotest published work from the United States sugpests that under
ecnparable metsorological conditlens the deslgn ig considerably
more efficient thean the Americen type which hae 8 nesrly
horizontel axis. It 18 proposed to examine whethsr any fuvrther
degree of proteetlon is to be gained by using s more efficient
type af~&iw$wrﬁw.

The oriterion asbove is entirely in terms of rise in
glr tempersture. Additions]l benefit is galned from the artifiecisl
movement of alr, since trensfer of heat from the alr to the
fruil is thereby enbanced. More sttention is now being peid o
messurenent of air movement snd ﬁimalhmgeam& meagurenent of
fruit and air tomperature,

The Section has sdviped and sselsted with similar work
at other places, by providing the thermometric equipment end
undertaking responsibility for the observational work,
Preparstions are nearly compliele for similar work in tha‘ginww
apple Plaids in Queenslend shere hesvy losses due to frost have

been sulffered in recent years.

¥I  RADIO #SRTEOHOLOGY
The sirueture of the trupesphere and that leayer of

the upper atmosphere known ag the ionosphere sre bolh due
ultimately to solar Influence. For this reason, snd perhape
mors immediate dynamicsl ones, 1t might be expectied that there
would be some relastionship bhetween the behaviour of the two
isyers, though the mechanism of the connegtion is not elear.
Correlationg between certaln charscieristics perteining to bthe
two layers have bsen reporited from different parte of ithe world,
pome of which nppear to have definlte prognosiic value., ISimilsr
relsticonshlips have been sought in an investigaiion undertaken |

by the Section, PFor the Australisn reglen (Canberra) the study
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hes tended to vonfirm the existence of marked correlsiion over
short periods (& week or so) between lonospheric ¥, critical
frequency and mean sen level presgure. Bul the investigation
hag failed %o revesl any copnectlon between such periocds of
correlation and the synoptie situstion.

An officer of the Bection hss continued to serve on &
sub-comi itee formed to consider meens of investipating the
prossibility of eeisblishing radioctelephone links between capltal
elties. The mﬁf&é&ﬁmﬁy and economie installation of such links
depends on the meteorclogical snd mlerometeorclogiesl conditions,

¥il QTHER WORK

Surveys of woter resources and of elimnte, particularly
with o view ts assessing the potentisl of under~developed aress,
involve evaporation s a central element. Previous surveys have
been based on messurements from water tanks, but these arve
recogniscd as belng limited in mppliestion, and a field method
of meassurement of evaporation from natural surfeces ig required.,
The use of grsas covered pota, under study in the Seetion,
promised well but ham been found to present one grave difficuity,
the maintensnce of the surfse irn dry conditions without srtificisl

watering.

A wind tunpel dealgned for melsorologieal work with
warking seetion 2 ft 6 inches square has been completed during
the year, and is avasilsble for the cslibration of airflow instrue
menls and en exmmination of alrflow round model struetures. The
projectad design of the ﬁa&anngpa@mierﬁﬁﬁﬂ&rm& Shlp, whieh will
alse be used fov metecrelogicel messurements sl sesm, has been
tested for the distortion of airflew round ite bows and found
satlefactory. Alrmeters heve been esllbrated for the Depariment

of Mines and Mineral Resources,

Redistion Problems,

Asgistance and sdvice on miscellsneous problems




involving stmospherie radistion have been glven to the Gtate
Rliegctrieity Commisalon of Vietoria snd to the Vietorian 8tate

BEailwayn,
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The #eteorcloglical Rsseaprch Consultative Comuities
remeins as beafore save thet Hr, H. N Harren is deceased,

Presumably his plece is ocoupled ex

pfficio by the scting

Director (Mr. %. ¥, Timeke) until g now Divecstor is sppointad.




DeRecn, B b (1951)

Jomes, A, ¥. (1951)

Angus, D. H. (1951).

AN

priestley, O.i.B.(1251;

Swinbaenk, .0. (1951) __

Gwinbank, 4.3, (19951)

Taylor, R. & (1952)

Inclined szis frost fan trimmﬁ in
ol trus nxtﬁﬂ?ﬁﬂg'%c-" 1, ik, Phvs
Heporta Hos, 1 and 2,

igs

Glimatiz change in sustralia, 1880-194u0,
waa.v?‘ﬁ;:i;._ i ke p BrUsSE Lﬁ: 22w23B.

The siructure of ﬁtw&ﬁyw tnte
sabicyelones, O Hele HEBe splf t329=343

A sarvey of the a%vwaa ﬁ@uﬁ@ﬁ; ooaan
snd atsospha : i Al

1 315 = 3

PHe Tns =nt of yertical transler
of hani aw# V%ﬁﬂﬂ? bg addies in
the wﬁﬁﬁﬁ Gha of Beb §

s 135 =15 -

TR

AN

The reasurasent of the vertigal transfler
of hesot, water vapour and momentum by
@édi@& im

the lower ainosphelri.
3, 6. G, 1., Brussels : 2i4=20

The dissipstion of kinetle ensrgy
1& th& lwwﬁﬁt layars of the stmosphere,
3 32 >y ‘ E , jfywﬁmr




