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The most str ik ing feature of  the earthrs atmosphere
is i ts lack of  homogeneity.  f r regular i t les exist  in phenomena
at aI I  points in the range of  scale.  f rom the global  to the
molecular.  fhe general  c l reulat ion of  the globe is interrupted.
by depressions and ant icyclonee of  the order of  10O to perhaps
4rOOO mlles in extent.  Regional ly wi th in these systems are
foirnd the var iegat ions of  weatherr  whlch i tsel f  is  rarely
un l fo rm: -  ra in ,  fog ,  f ros t  e tc l  a re  loca l l sed  in  lnc idence
anil lntenslt}1y tfre i iraiviaual eloud.s of cloud systems vary in
hor izon ta l  ahd ver t i ca l  ex ten t ;  and so  on .  F ina l l y  in
condi t ions which appear steady to the casual  observerr  and
even to  the ,pro fess iona l  meteoro log is t  equ ipped w i th  s tandard
weather-stat ioh instruments,  $ensi t i ,ve and quick response
Xnstrumehte wi l l . l  show that the physlcal  character lst ics of
the  a l r  (mot ldn ,  tempera tu t re ,  mo is tu re)  une cont lnua l l y  sub jec t
to apparent ly l r reguJ,ar var iat ions both In space and t imel

I f  for  purpo€ie of  research we choose to 'enter th is
s,calo at any polntr we fLnd that the stlceesB of our tnveet-
igatlons must depend ofi a knowledge of the processes occurring
at a point  one Lower in the scale.  I f  th is knowledge is
lackl .ngl  one must resort  ln essence to an empir ical  method
of attack. fhus turti l  the motton and d,evelopment of presstrre
systems ls proper ly understood,,  the c l imatologist  can do
Ltt tLe more than observe and classi fy the c l imate of  d i f ferent
regi  ons.

I t  l s  somet imes,  bu t  no t  a lways ,  poss ib le  to  adopt
an  ln te rmec l la te  method o f  a t tack  and take  over  empi r i ca l
lmowledge fro$ a point  lower in the scale and from this
bas is  to ,a t tempt  a  sc ien t i f le  e luc ida t ion  o f  the  la rger
phenomenon. The theory of  convect ion provides a good
example of  th is last  method. In th ls the pre-exist ing
ver t l ca l  d is t r lbu t ion  o f  the  average tempera turer  p ressure t
humidi ty and wind are taken uncr i t lcal ly as a supposedly
measurable start ing point .  The pr inc ' ipLes of  mechanics and,
tlermodtrmamics may then be applled towards an understand,lng
of the subseguent developments.  This method is.  of ten
successfuln 6ut di f f icul l ies may ar lse s ince (u) i t  is
not always posstble to acguire the ln l t laL d,ata over a
sufficiently extdnsive 

'sample 
of the med,ium in space and

t ime, and (U) the srnal ler  phenomena which are taken for
granled may become signi f lcant in an unforeseen role.  fn
Efre exampl-es ment ioneE above (")  supervenes in cf imatology,
and (b) in convect ion in that  the ealeulated coavect ive
ener$y- is targely disslpated by smal l  scale turbulent eddiest
whose magnitudee are unpredictable f rom the convect ion
pti"no*"n6n ttself (and wntcfr ln facL have never been measured)"

The examples setve to l l lustrate one main di f f icul ty
of  meteoroloetcal  research. 0therse which have been more
widely publ i [ lsed, are {o*nd in the impossibi l i ty  of  con-
trol l ing the var iabLes (which are many and always inter-

" ; t lVe) l  
o i  Aotng exper imente ("s oppbsed to taking samplcs),
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and. of  scal ing d.own the phenomona to permit  of  laboratory
inves t iga t ions"  One o f  two methods  o f  aBproach is  imposer l "
The f i rs to  the  d i rec t  f ron ta l  a t tack  on  the  w ides t  poss ib le
sca le  o f  observa t ion ,  wh ich  presupposes  a  la rge  orgaEisa t ion
on bo th  the  resea lch 'and opera t iona l  s id ,e  :  the  resu l t  to  be
ach ieved.  i s  a  de ta iLod p ic to r ia l  rep fesenta t  ion  o f  a l l  de ta i l s
of  the phenomenon under inve,st igat ion,  but i t  is  d i f f icul t  to
avoid becoming immersed in the data to the detr lment of  the
cr i t i ca l  a t t i tud .e .  The second. ,  more  c i rcumspeet ,  method o f
appr oach is to survey the chqin of-  physical  argument.  or
lcrowledge of  the phenomenon fyom al l  angles,  in-  an at tempt to
ident i fy and isolate one or two weak l inks which may open up
r iseful  l ines of  research. Tn pract ice the ehaln iq always a
tangled. one i . f  the phenomenon is at  a l l  J .arge in-  scale,  and
spec i f i c  p rob lems or  f ie lds  o f  wofk  a re  hard  to  i so la te .
Unless th. ls can be aceompJ-ished real  fundamental  progress
is  qn l i ke ly  to  emerge :  i f  i t  can  be  done success fu l l y , , the
lcrowJ-eAge so gained-would usual ly be appl icable in a wider
f ie ld t6an that suggested by the or ig lnal  isolat ion of  the
pr  ob lemo

The in l t ia l  p lann ing  o f  a  research  programmc,  f rom
the sc ien t i f i c  po i .n t  o f  v iew,  l s  then la rge ly  ru led  by  two
c o n s i d c r a t i o n s  I  t o  e n t e r  t h e  s i z e  s c a l e  o f  p r o b l e m s  a t  a
po in t  o r  po in ts  a t  r rh ich  the  work  w i . I l  no t  be  excess ive ly
h indered by  ignorance o f  the  processes  oceur r ing  a t  ad jacent
p o i n t s  i n  t h e - s c a l e ;  s e c o n d l y  t o  s e l e c t  a  l i n e  o f  w o r k  i n
wh leh  the  prob lems are  capab le  p f  i so la t ion  ln  the  ear ly
s ' tages  and o f  more  ex tend,ed  app l ica t ion  as  the  work  p ro-
g lesses .  Th is  las t  cons id .e ra t iOn is  par t i cu la r ly  impor tan t
In  a  newly  fo rmed sec t ion ,  fo r  the  scope o f  the .Yrork  in  hand
can 1oe adjusted. to the s lze of  the staf f ,  and al lowed to expand
as the  re$earch  s ta f f  g rows in  numbers  and exper ience.

I t  i s  the  above sc ien t i f , le  cons idera t  ions  wh ich
a're the crucial .  ones to be borne i .n mind" in the seLect, ion of
probl-ems at  th is ear ly stage of  p lanningi  There is an
abundance of  problems at  a l l  points of  the scale whose
ett ic idat ion would be of  advantage to Austral ia and to the
wor ld ;  ande ln  par t l cu la r ,  p rob le rhs  o f  lmpor tance to  the
pr i rnary industry cf  Austral ia and pure meteorologieal
p rob lems o f  spec ia l  loca ]  in te res t  a re  to  be  found every -
where  a long the  sca leo

2. _,$g}ggj' lo-n,o{"-e-Wiq-&irt-e" cllrerk

From the  sc ien t i f i c  po in t  o f  v iewr  the  ldea1 po ln t
at  which to enter the aLze seale discussed above is at  the
bot tom.  T i re  meteoro log is t  must  accept  the  resu l ts  o f
moleeular physics as the establ ished basls of  h is own
se ience and w i l ]  then  ask  the  ques t ion : -  twhat  i s  the
nature of  the structure of  the atmosphere on the scale next
above the  molecu la r  in  s ize?  |  fh is  ques t ion  car r ies  h im
immedi-al ,e ly f rom the laboratory to the open alrr  where he
f inds  tha t  inereas ing ly  sens i t i ve  f ie ld ,  ins t ruments  revea l
an increasing complex and hetelogeneoug st fucture.  A wide
r*nge o f  p roS lems-  in  the  rmic ro-Et ruc ture  o f  the  a tmosphere  I

are lnnmediately opened upo Such of  these problems a€i  refer
to  the  mic ro-s t ruc tu re  o f  the  f lowr  under  the  gener ic  neme
of  r tuybu lencet ,  have proved o f  v i ta ]  impor tance in  the
f ie lds of  hydro- and aero-dynamies. But the problems of
the  smal l -s ta le  d is t r ibu t ion  o f  heat r  phys ica l  and chemica l
eompos i t ion ,  e tco  o  a re  la rge ly  pecu l ia r  t .o  the  two sc iences
of meteorolbgy ancl oceanography and, perhaps because of,
the  re la t i ve ly  few research  ins t i tu tes  engaged in  these
f ie lds,  they fuave not in the past received the at tent ion
whicir  is  their  due.
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I t  is  proposed, that  an examinat i  on of  the micro-

structure of  the atmosphere shal l  form the basis of  the maln
I lne of  work of  the meteorological  sect ion.  Apart  f rom the
very lmportant scale aspect discussed, above, four main
guest ions have been considered when coming to th is
recommendat ion:  -

( r )  Are the problems capable of  a suf f ic ient  degree
of isolat ion to aLlow fr l rd.amental  work to be carr ied out?

(U) Is there a reasonable chance of  success, i ror  of
a real gain ln hnowledge?

(c) f i lould the resul ts be sui table for  extensive and
progressive appl icat ion up the size scale of  phenomena?

(d) Are the problems
the solutions may be later
wid.er f ield of meteorology
Austral la?

themselves, and those to which
appl ied,  of  importance in the
and o f  p rac t lca l  lmpor tance to

fb,e answers to (")  and (d) wi l l  be indicated ln
the next sect ion,  where possibi l i t ies of  the later growth
of the programme are d, iscussed. fn the fo l lowing Sect ion (4)
an out l ine w111 be given of  the proposed' in i t ia l  method of
at tackl  against  the-backgroirnd of  which (a) and (b) must be
judged.r

3r Igitgql,_gg_UJt i.mgtE_Sggpe_e!-Resgq.rch

A study of  the mlero-otructure of fers both a f le ld
for fundamental work and subsequently a wide variety of
app l l ca t ions  cover ing  the  whoLe range o f  meteoro log ica l
problems. Some lndlcat ion of  th is is most easi ly given ln
a diagram such as the one attached, as Appenil ix I.

Fundamental  work on the micro;structure fa] ls
broad,Iy lnto $wo1, and more narrowly into f , ive,  main div is ions.
We requine to know both the average and the detai led dis-
t r i .but ion of  fnomentum, heat,  water and alrborne sol- id substanccs,
ancL the procegse6 whlch contnol  these distr lbut ionst  Prominent
among these p!  ocesses ls that  of  a i lvect ionr A parceL of  a i r
w i l l  have cer taXn eharac ter is t i cs  in  v i r tue  o f  i t s  recent
hlstory,  and part ly ref lects l ts previous envir  onment.  Much
of the contrast  between adjacent parcels is due to the
different surroundinge through yhich they have recently
paseod. Thus the mlcro-structure of  the f low plays an
important role in the t ransport  of  a l l  physical  e lements
but the reverse is not t ruee Grgr the smal l  detai ls of  lvater
vapour distr ibut ion play l i t t le part  ln t ransport  of  momentum,
i .o .  f r i c t ion .  Th is  requ i res  tha t  f r i c t ion  be  d is t ingu ished
from other t ransport  phenomena in the f l rst  sub-div is ion of
the plan.

Ehe next evolut ion requires . l i t t le explanat ion,
Ehe f lve spudies have dist inct ive featuresr require
dtf ferent Enstruments and observat ional  technlgues,r

I Ip to th ls stage, the plan can be regarded as f txed
and reasonably complete and sel f -contained..  Beyond l t r  the
dLagram aband.ons any clalm to completenegs, and is content
to tndicatB some Lines of  appl icat ion :  which of  theser or of
others not ment ioned, are ul t ' imately fo l lowed wi l l  depend
upon the nped,s of the moment, the size of the problem and the
chances of  suceess. In every case the last  wi l l  rest  on
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' I$ ine. teen possi .b, Ie projects are } isted in smal1
type.  So ine"o f  these l  e ig . ,  genera l  e i rcu la t ionr  &re  o f
interest  nralnly to the.  n leteorologists others more to the
farmer r  l lea farer r ,av ia to r r  f i sherman l  e tc .  Some o f  the
interconnect ions and further appl icat ions are not shown
in the diaglam for the sahe of  s impl ic i ty,  and there are
almost certai jnLy m-any othe-rs of  whlch we are not yet  aware.

At the bottom of,  the diagrarn a major i ty of  the
sub jec ts  a re , rb rought  back  in to  perspec t ive  as  i tems in  a
meteoro log ida l  research  programme by  ind ica t ing  in  la rge
type the phase, of  h is science in which the pract is ing
meteorologist  w111 apply them. I t  would have been
possible to plan a research. programme vr i th one or two of
these headings as start ing lnstead of  f in ishing points,  in
fact such is :the usual- approach to adopt. When this is
at tempted, however,  the resul t ing aiagram i .s mueh more
rapldly spread. ing than the one here presented. The essent la l
v i r tue of  eo-ordlnat ion ls lost ,  and the programme expands
beyond the capaci ty of  any but an extremely large organisa-
t ion.  Sven then the subdiv is ion is apt to f in ish at  a level
which ls wel ]  ishort  of  the fundamental .

The dlagram ls not completer r lor  is  i t  f inal ,  but
in endeavour ing to relate a wide number of  problems into a
common pJ-an, wi th a common start ing point ,  t t  serves a
usef\r l  porpos€r Ad hoc problems wlr ich may ar ise hereafter
can be  re fe r red  to  the  genera l  p lan  and,  the l r  pos i t lon  in
relat ion to l t  determined. The diaEram is of  the nature of
a fami ly t ree in that  each l lne of  i lork has a common ancestor
in the micro-structure :  but  each has other ancestsssr and
the many marr iages may require that  the plan be departed,
from as the scope of  the work expands.

The programme as sketched is a f lexibie one, the
advantages of  which wi l l -  increaee with t  ime. fhe large
number 'of  problems make a central  focusslng pbint  a lJ-  the
more eseent ia l ,  and. th is should prcve a double advantage in
the ear ly stages in that  the maximurn of  personal  d. i rect ion
can be glvqn to the work over the per iod in whiph most of
the  s ta f f  w i l l  be  f ind ing  the i r  fee t  as  research  wbr l te rs r

hr ghe rr-rrJtgl_Uglhod_gr*A!-lgg!

The fu:ndamental work whlch has been done in
atmospher ic turbulenee has i .n the past mainly been directed
tovuard.s observat ion and interpretat ion of  the mean dis-
t r ibut ion of  wlnd and temperature wi th height i  Even this
d.ata appears to be sadly lacking in .A.ustra1ia.  The word
rmeanr refers to an average over a t ime (of  ord.er a mlnute)
suff lc ient ly long to smooth out- the i r regular i t ies due to
smal ler  eddies,  but  to display the fu l l  features of  the s lower
changes such as are assoelated with changing cloud arnount
and the diurnal cycle. Study of the dlurnal changes of
these tempera ture  and w ind  pro f i les  i s  a  s t r i k ing  and
instruct tve of isr  So far as th is aspect of  miero-meteorology
is  conoerned,  the  prob lems o f  observa t ion  may be  sa id  to
have been so lvedr  bu t  those o f  in te rpre ta t ion  s t i l ]  eon ta in
many p i t fa l l s .  I t  t s  fa i r  to  s ta te  tha t  i t  i s  s t i l l
imposstble,  f lom these observat ions alone, to obtain a
re l iab le  guant i ta t i ve  es t imate  o f  the  ra te  a t  wh ieh  heat
ls being transported b51 turbulence from one level  to
another.  The best that  can be d,one is to assume the rate
to  be  propor t iona l  to the  grad ien t  o f  (po ten t ia l )  tempera ture
by an analogy l i t i . th the process of  moleeular conduct ion.
Despl te the br i l l iance ;of  th is analogy when i t  was f i rst
p ropounded by  G. I .  Tay lo r  i . t  has  cer ta in  l im i ta t ions ,
pre-eminent among wtrieh,;,are that it does not provide the
meteorologist  wi th the guant i tat ive infotmat ion which he

4.
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requ i res"  The eoaf f ie ie r tLs  o f  eddy-v iseos i ty ,  eddy-
cond. ' . r r t i ' r i t ; r ,  eddy-d" i f fusiv i ty vary wi th height aboYe the
sur face  and w i th  the  prer "a iJ ing  cond i t ions  by  a  fac to r  o f
some hund"red.s or thorr.sandsr they have not successfully
been re la ted  to  each o- ther ,  and there  has  recent ' I y  a r isen
consiCerabLe Cou,b'"  as to their  real  physical  s igni f ipance
of at least one of 't;herno

I/easurement of  thc mean vert ical  prof i les over
representa t i l ' e  Aus t ra l ian  s i tes  w i l - l  thus  be  a  necessary t
bu t  no t  a  su f f l c ien t ,  par t  o f  the  work"  Smal l  sens i t i ve
thermometers at  f ixed levels reveal  a much more complex
structure 1,han the mean temperaiure prof i les would suggest
and. i t  has been shorv 'n (pr iesi fey and Swinbank, Proc.  Roy.
Soc. read 27",h February,  1947) tnat  a knovuledge of  the
shor t  fh - ' -c tua t ions  is  v i ta l  to  de terminat ion  o f  the  heat
transfer"  I t  is  expected, that  the f l t rctuat ions wi l l  vary
very marked. ly vui t )  the height above groundl  general  weather
s i tua t ion  t i rne  o f  day ,  exposure  o f  s i te  and na ture  o f  the
under ly i -ng surfaee. An analogous role in other t ranspol t
problen:s is Lj- l re ly to be played. by t i re f luctuat ions in wind
veloci ty ani l  hu.ni id i t ; ; .  ,1 i11 i l :ese req.uire de"relopment of
su i tab le  ins t ruments  f ; ' r  the  f  te id ,  f  o l l .oweC by  a  cons ider -
abLo progyamme o f  observa t ionaJ .  work  and la te r  by 'a  c r i t i ca l
reeons idera t icn  o f  the  th .eor ios  o f  tu : :bu len 'L  t rans fer r

J\)- t l :otrgh t i : .e recei t t  wor l< referrer l  to above has
seriousllr weai,ionecl the turbuieni}-mol.ecular anaJ.ogyl it has
under l ined the acivantageo from the exper imenter rs point  of
v iew, whic i r  turbulent procei ises have over their  molecular
counterparts;  namelJr tha'L r . ie ld instruments can be mad,e
smal.L enougl :  t ,o be se;ts i t , j -ve to incl iv idual  edd, ies.  I f  w
denotes i l :e u.pwat: t l  vc loci ty and. T:  the temperature anomaly
of an ind.i-vid,;.a1 ed.i.y, the ncan 'ralue of the product

-fr-T r*
over a long per iod,  of  ' : r rne ( iue.  long enough to include a
fa i r  samp3.e  n f  ed"dres)  a t  a ' f i xe i .  po ln t  re f resents  d i rec t l y ,
wi th a knoirn mult ip ly ing factov,  tne upward f lux of  heat at
tha t  leve l .  w  and T t  ra .nge over  bo th  pos i t i ve  and negat ive
values, and. any net f lux of heat depe;rds on the magnltude of
the  eor re la t ion  be tween them.  Thus  a tmospher ic  tu rbu lence
is  essent ia l l y  a  s ta t i s t i ca l  s tudy ,  fn  sp i te  o f  i t s
fundamental importance the mean produc'o .-r-;r has never
been measured d. ivect ly,  and an at tempt td 'd-esign an
lnstn: .ment to do this lu i l l  ccnst i tute the crux of  the
experimontal worko Eqrra.l ly fundamental in the pr obloms of
f r i c t ion  a"nd ,  mo i "s tu re  t ranspor t ,  o r  evapora t ion  f rom the
ground, are the mean proCucts

fr"-ilr and frTT
where  u i  anc l  x t  a re  the  eddy-anomal ies  in  hov izonta l  w ind .
speed and. abselute humid, i ty.  The 1ast,  in part ieular,  is
I ike1"y to invcive considorable instrumental  research.

( u )

( b )

The ear ly  work  w i l l  thus  have a  dua l  ob jec t ive : -

d. i rect  measurernent of  the three fundamental
transports, ii'-ffr, w"f-T and fr*ET

fron these in con junct ion wi th the f luctuat ion
and- nean pr iof l le observat i  ons,  a better under-
sta"nding of  the tu.rbulent proeesses at  work.

This fund.an:ental  stu.dy would be of  importance to
and in turn Austral ia provides a very sui table
the  work  to  be  pr r rsuedo l t s  g rea t  advantages  are l

' i :h.e fa:-r ly wiC,e range of  Lat i tud,e.  Turbulenee
in  low la t i tudes  is  o f  even grea ter  impor tance
than has so fa ' ,  been indicated,,  as l t  is

Ausi;ral ia.u
reglon for

( 1 )
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probably an important determlnant of  the air
maas t ra jee tory .

( i t )  the wlde ranges of  temperatutre,  humidi ty,  and
wind cond i t ions .  .  :

( i i i )  t f re  re la t i ve  f la tness  o f  the  te r ra in  over  r r r ide
a r e a g f

( f r r )  the aval labl l i ty  of  both land. ,and sea exposuree.

5:- sec gRgeJ,g-E4eg-gg-ggg-E

The prepond.erance of ocean in the Southern l lemisphere
and the posl t ion of  AustraLla as the mos,t  level  large land
mass withln l t ,  make the regton part icular ly sul table for  two
main  f leLds  o f  s tudy .  Theee compr lse  tbe ,genera l  e i rcu la t ion ,
and the thermal ad, justment between the atmoebhere and i ts
bound,ing sea or J-and surface. In turn, thee6, f,undamental
studies are of  part lcular lmportance to Ausfral la.

Both are branches of d,ynamlc meteorology and, in such,
since the atmosphere ie everywhere turbulent l  the micro-
structure must play a major roLe in their  pr :Ocesses. Ful I
at tent ion has already been given to th ls,  and no more needs
to be said.  here eoncerni .ng the approach to the problems of
alr  mass ad, juetment:  but  in general  c l rculat , ion,  micrr . r -structure
assumes a Less domlnant role.  Here i t  is  prcbably pogsible to
malce eome progress by enter lng the s lze-range at  another point ,
and this ls to be recommended as a eeeondary l ine of  work.  f t
ls  not  possible in th is eage to draw up a c losely co-ordinated,
cl lagram such as that evolv lng f rom the micro-structurer Rather
we w111 enumerate a few l ines of  act iv i ty which might be
fol lowed over the next year or two ln an exploratory fashiorrr
some of these have found a place in the l irain diagram, so that
thelr  re lat ion to the main l ine of  wor l r  is  a l ready evident.

(u) Atmoepherle mct ion,  the d,ynamic strueture of  pressure
systemsl dynamlcal cauges of surfaee prelgsure changes.

(p) fhe ef fects of  f r tet ion over large area6 of  the
atmoephere, ahd especial , ly  on the alr  mot ion ln lovu ]at i tudesi

(")  Equat iune of  hydrod,ynamics and thermodynamics appLled
to the general  (mean) c l rdulat lon on a rotat ing globe.

(a) Circulat ion ror:nd the AustraLian thermal souree
(summdr)  o r  s lnk  (w in te r ) ,  t rea ted  as  a  th ree-d imens lona l  p rob lem.

(e) Var iabl l l ty  ln intensl ty of  the zona! c i rculat ion ln
the Southern HemisBhere.

(f) ffrergy exchanges between atmosphere and ocean.
Irocation of the areas of maxlmum exchange ln the Indian and
Southern Oceang. Cl lmat lc ef fect 's of  the distr ibut ion of
sea surface temperaturer

(g) qrrant i tat lve c lassi f l6at ion of  Austral ian air  massese
wl th  the i r  ver t i ca l  charac ter is t i cs  over  d i f , fe ren t  reg ione o f
the cont inents.

( f r )  Mean synopt ic features,  oe gr of  pressur.e,  temperaturot
wtnd, over wide areas assoelated wlth the Local  incidence of
abnormal seasons.

(1) Slgni f i .cance of  the Antarct ic cont lnent in the
Southern Hemisphere clrculation.

( ; )  Structure of  the merld. tonal  f ront .
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'  This secondary side of the plan
d ls jo in ted  a t  p resen t ,  bu t  i t  i s  poss tb le

I s
t o

somewhat
visual ise an

eventual  need for two eo-ordinated groups; oD€ engaged, on
thq theoret leal  problems of  dynamlcaL meteorology, such as
_(")  to (a) above, the other on invest igat ion of-g6neral  and
local  c l rculat ions and the nature of  the seasonal  var iat ions
from year to year.
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APEEUTS_II

nneawElp4gl omrs eoq Actl.9s--

SubJect to the approval  of  the Execut ive in pr inciple
to the pxogramme here suggested, more speci f ic  recommend.at ions
may be mador

L. Plgge e!-wgl&

The four ad.vantagee ( f is ted at  the end of  Sect ion 4
above)  o f  Aus t ra l ia  as  a  reg ion . fo r  mlc ro-s t ruc tu re  s tudy
should be retalned so far as possible in chooslng a place
where  the  ln i t ia l  work  shou ld  be  cent red .  ( i l ) -and (  j . i i )
suggest that  Melbourne would be part icular ly sui table.  For
tes t ing ,  ca l ib ra t ion ,  e tc .1  o f  ins t ruments  dur ing  the  deve lop-
ment  s tage a  f la t  s i te ,  re la t i ve ly  f ree  f rom bu i ld ingsr  t rees t
bushes with open exposure would be. required. I t  should not be
dl f f icul t  to f ind a sui table area within reasonable reach of
the  c l ty .  (An a i r f le ld  wou ld  no t  be  appropr ia te ,  as  i t  w i l l
probably be neceesary to erect  an instrument tower.  )  ?he
workshpp, of f ices,  ete" 1 oould then most sui tably be in
Melbburne l tsel f  for  a year or sor and the quest ion of  a f inal
Iocat ion and, bui ld ing be decided later.  fh is wi l l  have the
ad,vantage of  eaey maintenance of  contacts dur ing the ear1y.
s tages  o f  the  work .  go  fa r  as  the  second,ary  i tems (d )  to  ( i )
are concernedl  very bXose dor$ ai t  wi th the headquartero of
the Commonwealth Meteo/ologlcal  Bureau would be vi ta l .

2. Slaff ..

In view of the difftcutrty which may be experienced
in the recrui tment of  sui table sdient i f ic  staf f r  a certaln
mutuaL f lexibiS, i ty of  staf f  and programme is required at
th ls 'stage. I f  a man special ly sut table for  some l ine of
research not speci f ical ly ment ioned here were to become
aval lable and interested, i t  wou1.d,  be wise to at t ract  h im-
The wide var iety of  problems which exlst  would not just i fy
r lg id adherence to a preconceived p1an.

At  ]eas t  f i ve  key  sc ien t i f i c  pos l t ions  can be
visual ised, as f  oJ-Iow: -

(")  Meteorologist ,  physielst  or  engtneer by t ra in ing,
wlth-a fLair  for  lnstrumental  nesearch and development '
Required ln the first instance for the instrumental side
of the matn l ine of workr and, Iater for problems as they
ar  i ser

(u) Meteorologist  (analyst)  wi th the maximum of local
experl6nce, and 96od kiowleage'of charting method,s and
modern anal,ytical techniques. Reguired. for the investlga-
t ion  o f  genera l , .  and loca l  c i rcu la t ions  (Sec t ion  5) .

(c )  Theore t ica l  meteoro log is t ' .  ( rna themat ic ian)  {o r  work
ln dfnamLc meteoroJ.ogy (Sect ion 5),  and possibly also for
the theory of turbulence.

(A) and (*)  Not c loseLy spe'c i f iable,  but  any meteorologist
of  sdt tanle abi l i ty  wi th expext ise ln theory of  turbulence,
adveet ion phenomena, J,ocal  meteorological  ef fects,  surface
meteoroJ-ogyr problems of  heat balancer o!  meteorological
aspeets  o f  agr icu l tu re .

Of the above, (t) is of the most immediate ur$of,icflr
This offtcer would be responsible foq acqtrlring the necessary .
workshop faci l l t ies and equipmeBtr An ear ly appointment
would be of  fur ther advantage in connect ion wi th the forth-
coming Antaret ic expedi t ion,  for  which the bulk of  preparatory
work"w. l l l  be of  an instrumental  natutre.
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I t  is  recommend.ed, that  f lve vacancies be 0reated,
each wlth the al ternat ive grading of  Research Off icer of
Sen lor  Research  Of f i cer ,  the  f ina l  g rad ing  in  each case
be lng  de termined by  the  qua l t f i ca t ions ,  age and exper ienee
o f  t h e  m o s t  s u i t a b l e  a p p L i c a n t .  N o s .  ( u ) ,  ( " ) ,  ( d ) I  ( " )
shouLd be advert ised in England as weLl  as in auStral ia.
fhe  vacanc ies  ( " ) ,  (d ) ,  (e )  cou t rd  be  c rea ted  on  the  under -
standi .ng that they w111. only be f i l led , i f  appl lcat ions are
recelved from men of  h lgh cal i .bre:  otherwise l t  would be
preferable to recrui t  younger gfad,uates and aim at  a s lower
development of  the sect ion.

fn  add i t lon  a  vacancy  o f  typ is t ,  as  ass is tan t  to
Off tcer- in-Charge, should be :cx€eted l rnmediately.

I


