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The work of the Division of Meteorological Physics is d.irected

toward.s a better understbndi-ng of the behaviour of . the atmosphere wlth a

view not only to improving the pre0iption of its effects but also to using
:

Australia is the d.riest of a1l thethese to the greatost a{vantage.

continents and" lacks ad.eqtrate water sUpplies over wide areas. The

0rganizati0n as a whole is eoncerned. with many aspects of water, the

manner in which it becomes available, its use and conservation, and- the

Divisi-on i-s involvpd. in many of these projects in either arr active or

ad.visory way. mu6n of its own work contributes to this end. through the

problem of evapbration. Asid"e from water, such d.iverse interests as
:

aviation, agricirltr:.re, and the everyd.ay life of the comnn-rnity make growi4g

demands on oqr lcrowled.ge of the lveather a:rd. its processes.

Ivieteorology requires organisation and rmrch critical review work

"at the ihternational Ievel, and the World. i\Ieteorological organization haE

establlshed. working groups to meet some of these need.s, Mr. Deacon is a

m e m b e r o f t h a t o n S h o r t - r r y a v e R a d . j . o P r o p o g a t i o n a n d D r . P r i e s t 1 e y t h e

Chairman of that on Atmospheric Diffusion. The In"i:ernational Union of

Geod.esy and. Geophysics held" its trierurial General Assenrbly at Toronto

Curing the year; thj-s was attended" and- three papers ropresenting varlous

aspects of tlie Divisionts work were presented. Dr" Prj-estley contjrrues

as a meriber of the Executive Committee of the International fuIeteorological

Association, a constitUent of U.G.G.I., and },tr. Sw"inbank as a menbeb of

the Ozone Comm:!-ssion. A paper on the generation of turbulence in the

free atrnosphere was read at the O.S.T.I.V. (g1iding) Conference (Lezno)

and. one on the d"irect measurement of natural evaporation at the Ninth

Pacific Science Congress (Bangtok).

Dr. Priestley, Chief of the Division, reii-rrned. in Npvernber A)57

after leave of absence working in the Department of Meteorology of the

Universj-ty of Chicago. Other meteorofogical instj-tutions in the U.S.A. o

Canad.a, Sritain, Swed"en, and- Tnd-ia vrere visited. en route and lectures

given on the work of the Division.

T\h P R }/ l^-*a^rrr'. n. .u, rvrels.egqrrrtgry, Associate Professor of.Oceanography at
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Johns Hopkins Unlversity, amived. in March { p!8 to spend nine months in

Australia as a Fulbright Research Scholar. 5r. iiontgomerJr will work :

mainly at Aspend.ale and is lecturing on oceanography at the University

of Melbourne.

I\ternbers of the Divisj-on are giving a course of lectures on

micrometeorology in the Department of Agriculture, University of Melbourner

in June and July.

II DT{A}IIC },{ETEOROLOGT

fhere is a pressing need. in meteorology to l<no'nr the effects of

heating on ffovr patterns and many so far unexplajiied. phenonena on the

largest scale, such as monsoons and" the detalfs of seasonal behaviour,

d.epend. on these effectso fhe d.istribution over the Southern hemisphere

of the summer heating of the air belovr10r0O0 feet is being mapped, as

the first step ln assessing the jnfluence of the Australian contirent on

the vrhole flow.

Siitrongly strati-fied. air is common over Australia and. gives rise to

a vari-ety of associated. problems. It is strongly affected" by orography,

and. the struoture of 1ee waves, r,'rhich can become a flyi^ng hazard-, is und.er

experi:nental investigation in collaboration with the University of i\iielbousne

and the R.A.A.F. fhe theory of Antarctic katabatic (dovmslope) winds,

d.eveloped. in 1955, has been recently tested. and. the sud.d.en onset and.

cessation of v,rind- shovrn to be similar to the hyd-raulic jump in an open

channel. Another analory, between the large scale horizontal flow of the

ndd"-troposphere and the vertical perturbations of a stratified f1u:id-, has

been folrrd. theoretically and. opens up prospects of new Lirie of attack on the

large scale problem.

A study of jet streams i:r collaboration with the University of

Melbourne revealed areas of negative absolute vorticity associated. with

strong horizontal and. yertical'nrjnd. shear. A yearts statistics were built

up on the d.istribution of the jet axis i:: Eastern Australia in space and

time.

As an aid. toward.s quantitative rainfall pred.iction, statistical

relationships were derined. between frontal passages, upper wind.s, staibility,

bumlAiff and cLaiS-y ralnfall for Melbourne in spring. Ilre two rnost
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promising j-nd.ices were stability and- humid.ity, but rnnrch residual variance

remained..

Stud.ies of the mechanism of cool ch,anges have continued. and- a

s e c o n d . p a p e r o n t h i s v , i o r k h a s b e e n c o m p l e t e d " . E s p e c i a 1 1 y f o r c h a r r g e s

occurring j.:: two stages it is necessary to supplement the simple model

of the Southern Qcean front, The d.ifferential heating between land, and 
'

sea carries eviclence for the formatlon of a rcoastal front' south of the '

continent, n*rich influences the weather sequence associated. w"ith the change,

vrhile the cooling of warm air over water should- help to explain the

frequently urrexpected- early arrj-va-I of the front. The time of arrival

i-s urgent j:n connectlon with busMire control. Special vrincl measurements

are d.isclosing r:nsu-spected. features in the shape of the wed-ge of

gnd.ercutting colC. air and further work with improved. observing equipment

is pla.rl3ed-. A marked advance in the theory of fronts has follo'r'red. from

recognition of the effect of surface friction and. it may be possible to

ctassify into d.eep and- shallow fronts, and. into upslid"ing or d.ovunslid-ing

cond.itions (tHe critical factor urith rega:'d. to rainfall), according to the

exact pattern of surface isobars.

ir factu.al study of the incid.ence of Australian tornadoes and- the

wind. speeds associated. with then is neari:rg completion" 
r,

III }/trCRO}'MTEOROLOGY
i

Rad-iation froro the s,.:n becomes available for atmospherlc processes,

jn the rnai:r, only after absorption at the earthrs surface. This energy

is passed. into the atmosphere by radiative c:rd. turbulent transfer of ireat,

and. by evaporation. The excha:lge of nrechanical energy between the I
, t

atmosphere and- the carth is achieved. almost entirely by friction at the

surface. $Ieather phenorcena on all scales clepend- ultimatety cn these ;

exchanges, whi-ch j:r ttrn are goverYlecl !X physical processcs occr-rrring i-tr,

the layer of air immec,iately above the surface. This is therefore a reg{on

calli:rg for special study, and" a major part of the Divisionts activity is \
'...

directed. to this Purpose

The principal airn has been, througb observations of the fine

structr.lre of temperature, lYa'[er vapo'ur and aj-r motion to elucidate the

laws governing-.the.-.exchange of .heat, water vaporrr"end-.mornentun*--Specially

---nesponsive equipment has had. to be clerreloped. The most recent vrork has
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d.efjned- the response requir.enents wj-th somc precision, with vrind. speed,

height of observation, and. stability the main d.etermini-ng factors, and.

serves to calibrate the results from earlier measuremenis.

The study of temperature profiles uni.er cond-itions of strong

convection has been extend.ed. to incl-ud.e wjncl profi-les. Si:urltaneous

record.s cf. temperature fluctuaticns at d"ifferent hoights up to 100 feet

outline the pattern of motion and. d.eep penetraticn of the convective

elements. The structure of the trrrbul-ence is also being exanr,ined. i-:r

respect of velocity ane. temperatr-rre correlations over d.istaxlces of g0 to

lOO feet. ihese are funclamental background. stud.ies with many applications,

the transfer problems above, seecl and. spore d.ispersal and. atmospheric

pollution, wind. stresses on aircraft and. fixed. structr.lres"

A mechanj-cal har:monic analyser, d-esigned. and. built in the Divislon

is now in operation and" is beJrrg used- to exarnine the spectra of atmosphere

trrrhrr lonne Tt has been used. j : r  an nnalwsis rr f  gLlsf ,s t ikely to bep r p  v !  6 q D  v D  l r ^ Q r y  u \

e:enraz.icnned hrr the raCio-telescope slrr16d,g.1's pr.esently beisg d.eSigned. fO:: thev^yv+

Division of Raclio,ohysi-cs .

The instrument d-eveloped- to provi-deerr accura'be, automatic measure

of natural evaporation has '"rndergone further extensive trials urith

sati'sfaeto-ry lesttlts" Ttrls has encorrraged- d.evelo'nent of a Mark II

mod.el rndrich is no'lv vrell ad-vanced- in the design stage. It will erobody

compactness ancl ccmparative s:rnplicity and. economy in operation and

should. go far to meet a press*ng need- in a nrid"e variety of activities

involving a lmowlei.ge of the r''ater balarrce. These, ranging frcm the purely

rnoteorclogical io stud-ies in a"grieultrrra-]. research, inchrd.e requirements

met in ir"ri-gation i:"Lrd. v,rater conservation pracl,ices.

investi-gaticns dirccted to evaluati:rg the er-change of energy and" .

the frictional stress between atmosphere a:rd- ocean have been contirrued.,

the F.R.V. ttDervrent Hunter" agai:r having been loaned. by the Division of

Fisherj-es for this purj-1cse for three v'reeks irl lt{ay 1958. Such studies are

essential to a proper rmclerstan"d'ing of both atmospheric and. oceanic

behav:iour, as ls el4dent frorn the large sea-to-land. ratio o.rer the earttr-

A bod.y of obsenrations lias secured. in a wicle raf,Ige of wincL speecls which

will sup.plement the rcsufts of previous tri-als." These have sho.firn, inter

a1ia, that the stress exerted. by light winrLs is rather less than had been
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thought preyiously.

IV JGRICULTURAL ilIETEOROICIgY

the j-nstrumentation d.eveloped. for studying atmospheric turbulence,

and. the loowled.ge so gained., fina application jrr a variety of agri-cultur4l

p r o b 1 e m s . A s n a l 1 s e c t i o n h a s b e e n f o r m e d . t o f o 1 1 o w u p t h e s e a s p e c t s ,

with rnajor emphasis on evaporation from growing crops u:d.er varying
;

cond.itions.

Four of the battery of twelve large soil containers (d.iarneter

5'3", d.epth 4t) are now in operation, md rneasureilIents are being mad.e of

evaporation loss from d.ifferent bare soils und.er cond"itions of plentiful

moistwe supply. During the coming year it is hoped" to complete the

installation and. inclucle measurement of crop evaporation. Concuruently

instrunentation is being set up to provide the m;icro-meteorological

observations necessary to a proper interpretaticn of the performance of

these lysimeters.

FulI exploitation of the lyslmeters (ttre first installation cf its

kind" j-n .{rrstralia) wiff not be possible until each container is provid.ed.

vrith its ovrn weighi-ng equignent, The necessary accuracy (one part jJr

fourteen thousand-) nrakes heavy demands on C"esign and. aceuracy of

fabrication, A prototype jnstrument has been d.esigned. and. built withi-n

the Divisionrs workshop. This machine, a development cf one built ln

trh.rgland at the National Institute of /.griculturaI Engineering, is now read;r

for trial.

ACvice and- assistance rrith meteorolcgical aspects of tlieir work

have again been given to a number of primary Divisions. For the Division

of Plant Industry special equip,nent has been constructed. and a new

procechre for measuring evaporation is under test in water halance stud.ies

in parts of the upper Snoqy'}{olrntains; white a theoretical analysis of the

meteorological aspects of the infestation of tobacco leaf by blue mold. has
:

been carried. out. fhis ha"s stimulatecl a nerl observational programrne wh:ich

extend.s to the related. problem of dew formation.

V RADIATION

To assist researches i:n progress (e.g. the evaporation investiagation)

and. also for their jntrinsic value, rad.iation stud.i-es have been given more

attention
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Continuous record.ings have been sta.rted of :

I, Total insolati-on received. by a horizontaL surface"

2. The slry contribution to 1.

3. The long wave (infra-red") rad:iation from the atmosphere,

4. The net rad.iation incorne of a grass surface .

A n e w w e a t h e r p r o o f r a d . i o m e t e r o f h i g h s e n s i t i v i t y i s u n d . e r

d.evelopnent for rad.iatj-on balance measurement and. is to be employed in

a stu!.y of the variation of radiative f3.rx with height in the lowest

100 feet at night - a matter of interest in problems of frost prevention,

fog formation, etc.

Rad"iometers have been calibrated. for outsid.e bod.ies and" equipment'

was prepared. arrd- calibrated. for measurements at lvlartrson. Battery-operated.

apparatus for field. record.ing and integration of solar and. net rad.iation

has been developed. and. supplied. to the Division cf Land. Research at Alice

Springs"

YI OZONE ]NVESTIGATIONS

Measurements by the Dobson spectrophotometer of the ozone amount

at 2O*JA km. height have continued. through the year. This investigation

is und.er i-nternational auspices. /!;.stralian observations are taken at

Brisbane by the Bureau of itr,oteorology, by the Antartic Division (Department

of External Affairs) at MacQuarie Island -;*;"-r""d- 
"J;;l-ts 

hare bJn

eb,bained. j:i the face of d.ifficult cond.itions, and. at Aspend.ale by this

Division, 'lvho are responsible for the co-ord.i-nation and. interpretation of

results. The locations were chosen vrith tire requirements of the Interna$i-onal

Geophysical Year jl. mind. Local variations may be refated. to the weather ,,

situation whiIe, more generally, the results are of significance in the

rad.iation balance and jndirectly for health reasons, while their evidence

on the general circulation at higlr levels assumes a new importance from the

question of global distribution of the rad.ioactivity from nuclear explosions.

VII MISCTLL}NXOUS

As a fqrther ccntribution to the International Geophysical Year,

the amount of rad.ioactivity in preci-pitation is bei:rg d.etermined. jn

l/Iebourne and. environs. Chief interest lies in the activity fnom long

lived. isotopes and. monthly samples are being collected" from four stations"

A calibration service for anemometers is provid.ed" for outsj-d.e
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bod.ies and. the laboratory is now registered. with the National Association

of Testjng Authorities for such work. Among other physical apparatus

designed for research in the Primary Divisionso 'work is on hand. on a single

penreco rd 'e r fo r reco rd ingwa te r1eve1s , ra in fa11 , tempera tu re ,o r

humid.ity for up to twelve slonths unattended. The instrument is intended.

to be comparatively inexpensive and. of low installation cost for operation

in remrte ar€as,

q a .
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