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T INTRODUCTION

The  D iv i s ion ' s  two  p r i nc ipa l  ob jec t i ves  a re  a

bet ter  understanding of  the fundamenta l  processes or

meteoro logy and the appt icat ion of  th is  knowledge to

problems ; i  economic impor tance to  Austra l ia '  In
' dynamic  

me teo ro logy t  f o r  examp le f  wh i l s t  a t t en t i on

i ;  d i rec ted  p r ima i i r y  t o  the  bas i c  p rob lems  o f

atmospher ic  mechanic i ,  prominence is  a lso g iven to

* " r "  Lmp i r i ca l  s tud ies  o f  g rea t  p rac t i ca l  impor tance  '

s u c h a S o b s e r v e d a s s o c i a t i o n b e t w e e n r a i n f a l l a n d
sea sur face temperature.  In  appl ie{  meteoro logy the

accent  is  on agi icu l ture and the ef f ic ient  use of

wa te r .  I t  i s - i n  such  spheres  as  these  tha t  many  o f

the resul ts  and techniques which s tem f rom the

D i v i s i o n ' s  m a j o r  f i e l d  o f  i n t e r e s t ,  a t m o s p h e r i c -

tu rbu lence  an6  exchange  p rocesses ,  can  be  read i l y

app l i ed .

II DYNAMICAL AND SYNOPTIC METEOROLOGY

The Genera l  Ci rcu lat io ,n

(a)  An approacl r  to  the-genera l - -g i rgu lat ion of

the southern Hemisphere. The general cTff i frI6n
r tan t  and  d i f f i cu l - t  a reas  o fremalns One C-

meteoro logY,  and '  in  the Nor thern Hemisphere where

there j -s  a re la t ive ly  good data coverage i t  has-

received considerable at tent ion over  the past  f "y

yea rs .  I n  t he  sou th ,  where  l a rge  ocean  t rac ts  have

i rec luded  the  bu i l d ing  up  o f  a  su f f i c i en t l y  991" '
hetwork of  observat ions,  the problems are s t i l l  more

d i f f i c u l t . R e c e n t l y c o l l a b o r a t i o n w i t h t h e
Geophys i ca l  F lu id  Dynamics  Labora to ry ,  Wash ing ton '

has "  b -een  i n i t i a ted  i n  o rde r  t o  b lend  expe r t i se  i n

Southern Hemisphere analys is  wi th  the more

sophis t icated bynamical  models  and computat ional
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techniques and fac i l i t ies which have developed f rom
Northern Hemj-sphere work.  Such an approach coul -d
y ie ld  a  much  be t te r  i ns igh t  i n to  Sou the rn  Hemisphere
processes,  and th is  co l laborat ive programme is
be ing  pu rsued  w i th  op t im ism on  bo th  s ides .

(b )  Geos t roph ic  Drag  Coe f  f - i c i en t .  and .  S tab i l i t y .
A ser ies oFsummet f ie ld  exper iments has been
conducted to  determine quant i ta t ive ly  the in f luence
o f  s tab i l i t y  on  the  geos t roph ic  d rag  coe f f i c i en t .
Under  the same wind condi t ions in  the f ree atmosphere
su r face  s t ress  exh ib i t s  a  50 - fo ld  va r ia t i on  w i th
s tab i l i t y ,  as  opposed  to  a  5 - fo ld  va r ia t i on  w i th
at ta inable sur face Rossby number -  the other
pr inc ipa l  govern ing parameter  in  s teady barot ropic
cond i t i ons .  Fo r  med ium va lues  o f  t he  su r face  Rossby
number the drag coef f ic ient  is  revealed broadly  as
having two d.ominant  va lues,  one appl icable to  s table '
and  the  o the r  t o  uns tab le  cond i t i ons ,  w i th  a  rap id
t rans j - t ion between them through neutra l .  Under  these
cond i t i ons  i t  was  found .  poss ib le , ' g i ven  b road -sca le
parameters,  such as wind in  the f ree atmosphere,
sur face roughness and la t i tude,  to  est imate the
f r ic t ion ve loc i ty  to  wi th in  ten per  cent ,  and the
di rect ion of  the sur face wind to  wi th in  twenty
degrees .

Fur ther  exper imenta l  work in  winter  condi - t ions
has been p lanned for  the near  fu ture to  consol idate
Lhe resuf ts  so far  obta ined.

(c)  Momentum Flux in  the Boundary Laye! ,  and
Acce le ra t  as t

tfrs
ica les of  mot ion responsib le for  t ranspor t ing ver t ica l
f luxes of momentum and energy in the free atmosphere
and the i r  connect ion wi th  those in  the sur face 1ayer ,
a l ready extensive ly  s tud ied.  Hi ther to,  the quest ion
of  the mechanism of  ver t ica l  momentum f lux outs ide
the boundary layer  in  the west  wind bel ts  of  the wor ld
has received rather  l i t t1e at tent ion,  main ly  because
of  the d i f f icu l ty  o f  making the r ight  k ind of
measurements.  Some pre l iminary analyses in  the
Div is ion suggest  that  the scales of  mot ion
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transferr ing momentum ver t ica l ly  through the top of
the boundary layer  are largely  determined by space
and  t ime  va r iab i l i t y  o f  ve loc i t y ,  and  tha t  t h i s  i s
c lose l y  l i nked  w i th  t yp i ca l  t r ave l l i ng  f ron ta ]
d i s tu rbances  -

A  f i e ld  exped i t i on  ( "Wangara " )  has  now been
scheduled in  an at tempt  to  measure f l -uxes of
momentum and the var ious forms of  energy,  a t  the
I  km leve1 resul t ing f rom mot ions on the synopt ic
sca le .  Ve r t i ca l  ve l -oc i t i es  w i l l  be  es t ima ted  us ing
a  -s tat ion sguare of  double theodol i te  wind
sound ings ,  B0  km on  the  s ide ,  coup led  w i th  rad io - .
soundings of  temperature and humid i ty  made at  a
centraf  po int .  Observat ions wi l l  be made at  hour ly
in terva l -s  and wi l l  cont inue,  wi th  but  one break,
through about  40 days.  Besides the hope of
deducing re l iab le est j -mates of  f l -uxes on the scale
ment ioned,  the data gathered wi l l  be va luable for
descr ib ing the boundary layer  under  a wide var ie ty
o f  bo th  s teady  and  uns teady  cond i t i ons ,  a l l  r e levan t
va r iab les  i nc lud ing  the  su r face  f l uxes  be ing
measured.  The t ,er ra in  centred on Hay in  New South
Wales is  level  and of  un i form roughness for  large
d i s t a n c e s .

(d )  B ienn ia l  S t ra tospher i c  Osc i l l a t i ons  Sou th
of tfre fr s
EFom El ie  Aust . ra l ian research s tat ion Wi lkes had
revea led  the  p resence  o f  a  quas i -b ienn ia l  cyc le  o f
the mer id ional  wind component  in  the Antarct ic
s t ratosphere.  Mer id ional  and zonaL components and

.  temperature at  o ther  Antarct ic  s tat ions together  wi th
winds in  the Austra l ian longi tude sector  o f  the
Southern Hemisphere,  have s ince been analysed for  a
connect ion wi th  the quasi -b iennia l -  zonal  wind
osc i l l a t i on  i n  t he  t rop i ca l  s t ra tosphere

Fo l l ow ing  the  1963  e rup t i on  o f  M t .  Agung ,  t he
osci l la t ions underwent  a change in  ampl i tude and
phase whichr  of l  the basis  of  the ear l ier  repor ted
reduct ion in  g lobal  rad iat ion at  Aspendale,  might  be
at t r ibuted to  the absorpt ion of  so lar  rad iat j -on by
the dust  layer  in  the s t ratosphere.  There is  now
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e v i d e n c e  t h a t  p r i o r  t o  1 9 6 3  t h e  y e a r - t o - y e a r
v a r i a t i o n s  i n  t h e  i n t e n s i t y  o f  s p r i n g  w a r m i n g  i n  t h e
Antarc t i c  s t ra tosphere  were  d .ynamica l l y  l inked w i th
the  ampl i tude modu l -a t ion  o f  the  annua l  cyc le  in
m i d d l e  l - a t i t u d e s .  T h u s  q u a s i - b i e n n i a l  c y c l e s  w e r e
f o u n d  i n  m e r j - d i o n a l  m a s s  t r a n s p o r t  d u r i n g  1 9 5 8 - 6 2 ,
c h i e f l y  d u r i n g  s p r i n g .  S i g n i f i c a n t  c o r r e l a t j - o n s
between zona l  w i -nd  and to ta l  ozone in  the  reLevant
s p e c t r a l  r a n g e  i n d i c a t e d  a  b i e n n i a l  r h y t h m  a l s o  i n
m - e r i d i o n a l - p l a n e  c i r c u l a t i o n s .  T h e  d e t a i l e d  s t u d y
of  eddy- t ransporL  o f  momentum and heat  us ing  e igh t
y e a r s '  d a i l y  o b s e r v a t i o n s  o f  w i n d  a n d  t e m p e r a t u r e  ' a t

W i l k e s ,  r e f e r r e d  t o  i n  l a s t  y e a r ' s  r e p o r t ,  i s  s t i l l
i n  p r o g r e s s .

( e )  T h e  S o u t h e r n  o s c i l l - a t i o n .  T h e
i n v e s t i g a  c i l l a t i o n  d e s c r i b e d
i n  e a r l i e r  r e p o r t s  h a v e  c o n t i n u e d .  F u r t h e r
v e r i f i c a t i o n  o f  t h e  f a c t  t h a t  t h e  e q u a t o r w a r d
mer id iona l  w ind  shear  in  the  upper  t roposphere  in  the
S o u t h w e s t  P a c i f i c  a n d  A u s t r a l i a n  r e g i o n  i s  s t r o n g e r
a t  t i m e s  o f  h i g h  S o u t h e r n  O s c i l l - a t i o n  f n d e x  h a s  b e e n
sought  f rom examinat ion  o f  g rad ien ts  be tween Por t
H e d l a n d  a n d  T o w n s v i l l e ,  a n d  o f  o b s e r v e d  u p p e r  w i n d s
a t  t h e s e  t w o  s t a t i o n s .  B o t h  t h e  t h i c k n e s s  g r a d i e n t s ,
and the  Townsv i l le  w inds  conf i rmed th is  '  bu t  no
c o r r e l a t i o n  w a s  f o u n d  i n  t h e  c a s e  o f  t h e  P o r t  H e d l a n d
w i n d  s h e a r s .

I n  1 9 6 5 / 6 6  i t  w a s  r e p o r t e d  t h a t  t h e  z o n a l
component  o f  upper  leve1 w inds  a t  Canton  fs land was
p o s i t i - v e l y  c o r r e l a t e d  w i t h  t h e  S o u t h e r n  O s c i l l a t i o n
f n d e x .  F u r t h e r m o r e ,  u p p e r  l e v e l  w i n d s  a t  C a n t o n
fs land tend to  behave in  the  oppos i te  way to  those
a t  S i n g a p o r e ,  i . e .  a n  e a s t e r l y  a n o m a l y  a t  C a n t o n
I s l a n d  i s  a s s o c i a t e d  w i t h  a  w e s t e r l y  a n o m a l y  a t
S i n g a p o r e .  C o r r e l a t i o n  c o e f f i c i e n t s  b e t w e e n  m o n t h l y
m e a n  a n o m a l i e s  a t  5 0 , 0 0 0  f t  a t  S i n g a p o r e  a n d  I 5 0  m b
a t  C a n t o n  I s l a n d  w e r e  q u i t e  b i g ,  t h e  l a r g e s t  o n e
m i n u s  0 . 5 5  o c c u r r i n g  d u r i n g  t h e  p e r i o d  D e c e m b e r  t o
February .  A t  the  same t ime i t  was  found.  tha t  near ly
a l l  o f  t h i s  o p p o s e d  v a r i a t j - o n  i n  D e c e m b e r - F e b r u a r y ,
a n d  a  c o n s i d e r a b l e  f r a c t i o n  o f  i t  i n  o t h e r  s e a s o n s '
was assoc ia ted  w i th  var ia t ions  o f  the  Southern



Osc i l - l a t i ons  Index .

There is  a  suggest ion in  the l j - terature that  the
we l I  known  26 -mon th  osc i l l a t i on  i s  p ropaga ted
downwards ,  v rh i l e  a t tenua t i t g ,  f r om the  equa to r i a l
s t ra tosphere  i n to  the  t roposphere .  The  upper  w ind
obse rva t i ons  j us t  re fe r red  to  were  examined  fo r  t he
ampl i tude and phase of  any 26-month osc i l la t ion
p resen t .  The  amp l - i t ude  was  found  to  be  sma l l  ,  o f
Lf te  order  I -2  knots,  and the phases opposi te  at  the
two  s ta t i ons .  The  oppos i t i on  i n  phase  i nd i ca tes
that  re la t ionships between st ratosphere and
troposphere are by no means s imple.

Radar  Meteoro logy

( a )  A n g e l  E c h o e s  w i t h _ D r y  C o l d  F r o n t s .  D u r i n g
the past  summer,  observat ions cont inued on anomalous
rada r  re f l ec t i ons  known  as  "ange1  echoes" .  These
occur  in  the absence of  condensat ion products  which
a re  assoc ia ted  w i th  p rec ip i t a t i on  and  accoun t  f o r  t he
norma]  echoes seen on the I0  cm survei l - lance radar
sc reen  and  men t ioned  e l sewhere  i n  t h i s  repo r t .
owing to  improved sensi t iv i ty  o f  the radar  and the
ins ta l l a t i on  o f  a  range-he igh t  i nd i ca to r  coup led  w i th
a  spe l l  o f  unusua l l y  d ry  wea the r ,  t he  number  o f  we l - l
de f i ned  ange l  echoes  obse rved  has  i nc reased
cons ide rab l y .  P ronounced  echoes  i n  the  fo rm o f
unb roken  l i nes  and  bands ,  ma in l y  ove r  Po r t  Ph i l l i p
Bay ,  were  found  to  be  c lose l y  connec ted  w i th  the
passage  o f  d ry  co ld  f ron ts  and  to  be  a  resu l t  o f
s t rong  humid i t y  g rad ien ts .

To t ry  to  re l -a te f ronta l  k inemat ics to  echo
movemen t ,  se r i a l  p i l o t  ba l l oon  ascen ts  have  been  made
and  da ta  f rom s i x  yea rs '  obse rva t i ons  o f  co ld  f ron ts
and  sea  b reezes  app l i ed  to  a  s ta t i s t i ca l  t r ea tmen t  o f
ref ract ive index change at  ground level - .  Th is  and
o the r  resea rch  sugges ts  tha t  a t  some f ron ts  the
g rad ien t  reg j -on  o f  re f rac t i ve  i ndex  i s  bounded  on  i t s
down-wind s ide by a "shock"  zorre.  The nature and
con f igu ra t i on  o f  t h i s  zone  ( i n  sec t i on ,  appear ing  as
a th in  crescent  wi th  convex s ide uppermost)  accounts
fo r  t he  g rea t l y  enhanced  power  re f l ec t i on  coe f f i c i en ts
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a s s o c i a t e d  w i t h  i t .  M o r e o v e r ,  t h e  c o n c a v e  u n d e r s i d e
o f  t h e  z o n e  w i l l ,  b y  f o c u s s i t g ,  r e s u l t  i n  e v e n
f u r t h e r  a e r i a l  g a i n  i n  t h e  s a m e  w a y  a s  c o n v e c t i v e
b u b b l e s  i n  t h e  a t m o s p h e r e ,  i n v e s t i g a t e d  e x t e n s i v e l y
o v e r s e a s ,  g i v e  r i s e  t o  d o t  a n g e l s .

So fa r ,  a  s ing le  run  o f  measuremen ts  has  been  made
wi th a f ine s t ructure temperature recorder  of  h igh
reso lu t i on  a t  roo f top  l eve l - ,  t o  de te rm ine  the
sharpness  o f  t he  i n i t i a l  f r on ta l  chanqc"  F rom a
recorded temperature fa l - l -  o f  3or  in  f i rc tn  sec,  the
th i ckness  o f  t he  shock  zone  i s  es t ima ted  to  be  o f
the order  of  10 cm. Measurements of  the f ronta l  eddy
s t ruc tu re  o f  re f rac t i ve  i ndex  by  a i rbo rne
re f rac tomete r  a re  p lanned  fo r  t he  nea r  fu tu re .

(b )  O the r .  Recu rv ing  t rop i ca l  cyc lones  f rom the
nor th-west  tend to  prov ide cont inenta l  areas south
o f  t he  T rop i c  o f  Capr i co rn  w i th  use fu l  ra in fa l l .
T h i s  o c c u r r e d  w i t h  t r o p i c a l  c y c l o n e  " E I s i e " ,
January  L967 ,  i n  l a rge  pa r t s  o f  t he  i n te r i o r
i nc lud ing  the  Nu l l a rbo r  P l -a in  and  pa r t s  o f  Sou th
Aus t ra l i a .  A  canopy  o f  h igh  c loud  ex tended  eas t
and southward f rom the cyc lone and covered most  of
V i c to r i a ,  bu t  w i th  i nsu f f i c i en t  deve lopmen t  o f
m idd te  and  l ow  c loud  the re ,  on l y  ve ry  l i gh t  ra in  fe l l
and  tha t  a t  w ide l y  sca t te red  p laces .  R .ada r
observat ions at  Aspendale showed an unbroken and
pers i s ten t  l aye r  echo  i n  the  m idd le  t roposphere
v a r y i n g  i n  t h i c k n e s s  f r o m  5 0 0  t o  3 , 0 0 0  m  a n d
somet j -mes having a double s t ructure.  The layer
extend.ed genera l ly  to  the l imi t  o f  the range-height
i nd i ca to r  ( l - 10  k rn ) .  A  s tudy  o f  t h i s  h i t he r to
unknown type of  layer  echo showed that  i t  was
embedded in  a deep layer  of  in i t ia l ly  very dry  a i r
assoc ia ted  w i th  s t rong  ve r t i ca l  w ind  shear  be low  a
je t  s t ream.  The  s lope  pa t te rns  o f  t he  l aye rs  a re
compa t ib le  w i th  the  ca l cu la ted  t ra i l s  o f  snow f l akes
genera ted  a t  c i r rus  l eve1 ,  descend ing  th rough  the
w ind  shear  and  evapora t i ng  be fo re  reach ing  me l t i ng
Ieve l .  Radar  obse rva t i ons  o f  t h i s  k ind  fu r the r  ou r
unders tand ing  o f  ra in fa l l  i nh ib i t i ng  p rocesses  and  o f
the  w ide r  p rob lem o f  d rough t .
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A large body of  data on radar  ra in  echoes has
been staLj -sL ica l ly  analysed in  re l -a t ion to  geography
and upper  winds,  wi th  a v iew to present ing a radar
c l imato logy of  the Melbourne area.  Of  par t icu lar
i n te res t  i s  t he  movemen t  o f  echoes  i n  re la t i on  to
w ind  a t  va r i ous  l eve l s .  f t  has  been  shown  tha t
echo  d i sp lacemen t  i s  usua l l y  mos t  c lose l y  re la ted  to
the  w ind  a t  abou t  8 ,000  f t ,  imp ly ing  ra the r  l a rge
a i r  mo t ions  re la t i ve  to  echoes  a t  o the r  l eve l s .  ,  A
higher  f requency of  echoes than might  normal ly  be
expected has been revealed over  the ocean outs ide
Por t  Ph i l l i p  Bay :  ove r  l - and ,  t he  echo  f requenc ies
bear  a rough resemblance to  annual  mean isohyeta l
pa t te rns .  S ta t i s t i ca l  re la t i onsh ips  wh ich  shou ld
have an appl icat ion in  shor t  term weather
forecast ing are being computed.

A study of  microwave propagat ion across por t
Phi l l ip  Bay was cont inued dur ing the summer months.
The j -n tens i ty  of  radar  ref l -ect ions f rom a p i le  l ight
( range  app rox ima te l y  20  m i les )  was  measured  and
examined in  the l ight  o f  prevai l ing weather
cond i t i ons .  Ana lys i s  o f  t he  resu l t s  i s  i n  p rog ress .

Genera l

The  ex tens i ve  seabreeze  da ta  o i  t he  ea r l i e r
Coonalpyn Downs expedi t ion,  which prov ided a
complete c i rcu lat i -on,  temperature and humid i ty
p i c tu re  o f  mov ing  seabreeze  f ron ts ,  has  been
processed .  f t  shows  tha t  t he  m idsummer  seabreeze
norma l l y  beg ins  to  acce le ra te  i n land  abou t  m idday ,
and  f requen t l y  pene t ra tes  up  to  100  m i les .  I n  i t s
decaying s tages i t  can be looked on as a moving
vo r tex  w i th  i t s  ax i s  ho r i zon ta l .  I t  has
considerable temperature contrast  in  the ear ly
s tages ,  bu t  t h i s  dec l i nes  marked ly  as  i t  moves
i n l a n d :  l a t e r  i n  i t s  l i f e  i t  c a n  o f t e n  s t i l l  b e
iden t i f i ed  as  a  d i scon t i nu i t y  i n  humid i t y .
Super imposed on the broader  c i rcu lat ions is  much
sma l le r  sca le  va r iab i l i t y ,  wh ich  f requen t l y  obscu res
the overa lL p ic ture unless care is  taken to  remove
i t  by  ave rag ing  a  number  o f  cases .
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Further  examj-nat j -on has been made of  month ly
mean  anoma l ies ,  i nc lud ing  those  o f  w ind  a t  200  mb ,
dur j -ng the L964-65 drought ,  to  see i f  the drought
pe r iod  cou ld  be  cha rac te r i sed  by  any  cons i s ten t
c i r cu la t i on  anoma l j -es .  Wh i l s t  t he re  was  a  tendency
for  pressures to  remain low over  the subtropica l
Sou th  Pac i f i c  du r ing  the  pe r iod ,  t h i s  was  no t  so  i n
a l l  mon ths ,  and  so  fa r  no  rea l l y  sa t i s fac to ry
assoc ia t i on  w i th  any  p ressu re  o r  c i r cu la t i on  anoma ly
has  been  es tab l i shed .  The  work  con t i nues .

Prev ious ly  repor ted work in  the Div is j -on has
shown that  changes in  sea sur face temperature of f  the
eas t  coas t  o f  Aus t ra l i a  a re  c lose l y  l i nked  w i th  l a rge
sca le  va r ia t i ons  i n  ra in fa l l  i n  ad jacen t  a reas .
More  de ta i l ed  s tud ies ,o r  ex tens ion  to  o the r  coas ts ,
are prohib i ted by the lack of  appropr ia te sea sur face
temperature records.  Accord inglyr  p lans to  measure
sea temperature in  co-operat ion wi th  the Bureau of
M e t e o r o l o g y  a n d  t h e  C . S . I . R . O .  D i v j - s i o n  o f  F i s h e r i e s
& Oceanography have been drawn up.  Speci f icat j -ons
for  the sensing buoy,  te lemetry  and receiv ing
stat ion are complete,  and the f i rs t  prototype buoy
near ing complet ion.  I t  is  proposed to set  up a
p i to t  scheme o f  6  to  B  s ta t i ons  fo r  a  pe r iod ,  and  i n
the  l i gh t  o f  t he  expe r ience  ga ined ,  t o  es tab l i sh  a
ne twork  o f  s ta t i ons  a round  the  Aus t ra l i an  coas t .

The  geograph ica l  d i s t r i bu t i on  o f  ra in fa l l  and
low level  wind dJ-vergence dur ing known per iods of
l ocus t  swarm ing  i n  eas te rn  Aus t ra l i a  has  fo rmed  pa r t
o f  a  c o l - l - a b o r a t i v e  s t u d y  w i t h  t h e  C . S . I . R . O .  D i v i s i o n
of  Entomology and the Locust  Research Centre,  England.
The purpose of  th is  s tudy is  to  determine whether
locust  swarming in  th is  country  is  in f luenced by
Ia rge  sca le  c i r cu la t i ons ,  espec ia l l y  t he  l ow  leve l
convergence,  as has been found to be the case in
A f r i  c a .

I I I  UPPER ATMOSPHERE STUDIES

Ozone

Observat ions of  the
i t s  ve r t i ca l  d i s t r i bu t i on

tota l  amount  of  ozone and of
by the "umkehr"  method have
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cont inued at  Darwi-n,  Br isbane,  Aspendale and
Macquar ie  f s l and ,  i n  co l l abo ra t i on  w i th  the  Bureau
of  Meteoro logy and the Antarct ic  Div is ion of
Ex te rna l  A f fa i r s .  To  fu r the r  ou r  unders tand ing  o f
the synopt ic  d is t r ibut ion of  ozone in  the middle
lat i tudes of  the Southern Hemisphere the present
network of  ozone observ ing s tat ions has been
expanded by insta l l ing a Dobson spectrophotometer
a t  Hobar t .  Th i s  i ns t rumen t ,  recen t l y  ca l i b ra ted
a t  Aspenda le ,  wen t  i n to  ope ra t i on  i n  June  19672
tra in ing in  observat ional  techniques has a l ready
been g iven to  local -  Bureau of  Meteoro logy s taf f  a t
Hobar t .  The inst ruments at  Macquar ie  Is land and
Br i sbane  were  a l so  reca l i b ra ted  th i s  yea r .

The regular  weekly  ozone soundings us ing the
Brewer-Mast  ozone sondes ment ioned in  ear l ier
repor ts  have cont inued.  The p lanned.  ser ies of
dai ly  soundings made at  Aspendale dur ing October
I966 ,  t oge the r  w i th  the  i n tens j - ve  se r ies  o f  re l_eases
from Aspendale,  Hobar t ,  Mt .  Gambier  and Adela ide
dur ing the same per iod were carr ied.  out  successfu l ly
wi th  the co-operat ion of  the Bureau of  Meteoro logy
and the Weapons Research Establ ishment .  Analys is
of  the resul ts  is  in  hand.

Reference has been made in  ear l i -er  repor ts  to
the sur face ozone measurements,  employ ing Emherts
type equipment ,  made at  Aspendale and Macquar ie
fs land.  I t  is  now p lanned to extend th is  work to
prov ide a cont inuous record of  ozone throughout  the
24  hou rs  as  opposed  to  the  s ing le  da i l y  va lue
current ly  avai lab le.  To th is  end an inst rument
of  the bubbler  type is  be ing developed.

Night  spectrophotometer  measurements us i -ng the
moon as a l ight  source have been made at  Darwin
( 1 2 . 5 " s )  ,  n " i  ( 3 4 . 5 o s )  ,  A s p e n d a l e  ( 3 B . o o s )  a n d

Hobar t  (42 .8 "S)  and  the  resu l t s  compared ,  w i th  the
day t ime values.  Using the 'AD'  method.  to  compute
ozone  amoun ts r  no  s ign i f i can t  d i f f e rence  i s  f ound
between the two:  however ,  i f  the ca l_culaLions are
made us ing ind iv idual  wavelength pai rs  (A,  C and D)
and the haze correct ions omi t ted,  the n ight  va lues
usua l l y  exceed  the  day  va lues .  Th i s  imp l i es  tha t
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wha t  appears  to  be  an  i nc rease  i n  n igh t  ozone  i s  i n
fac t  a  resu l t  o f  i nc reased  l a rge  pa r t i c l e  sca t te r i ng
a t  t h i s  t i -me .

Con t ras t i ng  w i th  th i s  a re  the  resu l t s  o f  m idd le
l a t i t u d e  o b s e r v a t i o n s  u s i n g  t h e  B  ( f 3 0 B B / 3 2 9 I )
wavelength pai r :  these showed an apparent  decrease in
ozone at  n ight ,  imply ing enhanced radiat ion at  th is
wave leng th .  A t  f i r s t  t h i s  was  ten ta t i ve l y
a t t r i b u t e d  t o  O H  e m i s s i o n  ( a t  l 3 0 B B ) ,  b u t  i t  i s  n o w
though t  t he  emiss ion  nea r  ) , 3090  f rom the  Herzbe rg  02
band  assoc iaLed  w i th  weak  au ro ra  e f fec ts  cou ld
equa l l y  we l l  be  the  answer .  The  work  con t i nues .

Ver t i ca l  ozone  d i s t r i bu t i ons  ob ta ined  f rom ba l l oon
borne sondes over  the last  two years reveal
s ign i f i can t  d i f f e rences  f rom yea r  to  yea r .  I n  t he
w in te r  and  sp r ing  L965  ozone  concen t ra t i ons  i n  t he
18-30  km laye r  was  20 -302  h ighe r  t han  i n  the  same
p e r i o d  i n  1 9 6 6 ,  i n d i c a t i n g  s u b s t a n t i a l  d i f f e r e n c e s  i n
the  t ranspor t  mechan isms  fo r  t hese  two  yea rs .
Pre l imj -nary analys is  reveals  a three d imensional
p ic ture of .  what  other  workers have termed an "ozone
r iver"  t ra i l ing downwards f rom the warm core of  a
s t ra tospher i c  l ow .  De ta i l ed  ana lys i s  o f  t h i s  and
o the r  examp les  i s  expec ted  to  p rov ide  fu r the r  i ns igh t
i n to  ozone  t ranspor t  p rocesses  and  s t ra tospher i c -
t ropospher ic  exchang'e.

From the analys is  of  sur face ozone measurements
made  a t  Aspenda le  so  fa r ,  i t  has  been  obse rved  tha t
the year ly  maximum in sur face ozone occurs about  1ate
spr ing,  i .e .  a t  the same t ime as the maximurn
B  ac t i v i t y  j - n  ra in fa l l  a t  Aspenda l -e .  Th i s  sugges ts
that  the t ranspo:- t -  mechanisms operat ing between
s t ra tosphere  and  t roposphere  a re  s im i l a r  i n  bo th  cases .

A t  t he  su r face  ce r ta in  re la t i onsh ips  have  been
found to hold between ozone and wind ve loc i ty
depending on the season.  In  spr ing and autumn
month ly  ozone f igures deviate negat ive ly  f rom the
month ly  means when winds are souther ly  and wester ly ,
respec t i ve l y .  I n  w in te r  an  eas t  w ind  i s  assoc ia ted
w i th  a  pos i t i ve  dev ia t i on  i n  ozone  wh i l s t  i n  summer  a
dev ia t i - on  o f  t he  same s ign  occu rs  i n  s t ronq  an t i -
c y c l o n i c  s i t u a t i  o n s .
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and  Vo lcan ic  Dus t  as  URad ioac t i v i t r Atmosphere
rTr rF  a .a  rq

Rout ine measurements of  the $ act iv i ty  in
r a i n f a l l  a t  A s p e n d a l e ,  b e g u n  i n  1 9 5 8 ,  h a v e  c o n t i n u e d .
The  resu l t s  show a  s t rong  seasona l  e f fec t  w i th  a
maximum in l_ate spr ing (see r " ig .  t )  ,  coupled wi th  an

inc rease  fo l l ow ing  each  ma jo r  se r i es  o f  a tom ic  bomb

tes ts .  I n  t e rms  o f  a  d i f f us ion  t ranspor t  p rocess

operat ing between the equator  and pole,  th is  inrp l ies
a  mer id iona l  t rans fe r  coe f f i c i en t  o f  t he  o rde r
3  x  1 0 s  c m 2  s e c - r .  R e l a t e d  i n f o r m a t i o n  i s  p r o v i d e d

by observat j -ons of  vo lcanic  dust  f rom Lhe Bal - i
e r u p t i o n  o f  1 9 6 3 ,  d i s c u s s e d  l a t e r  i n  t h i s  r e p o r t '

The  l a rge  i nc rease  i n  B  ac t i v i t y  i n  l a te  l . 966  i s

a t t r i bu ted  to  the  F rench  tes ts  i n  t he  sou th  Pac i f i c
be tween  Ju l y  and  Oc tobe r  o f  t ha t  yea r .  However '
t he  tes ts  were  sma l l  sca le  ones  and  the i r  e f fec t  on

the  ove ra f l  l eve I  o f  ac t i v i t y  had  v i r t ua l l y
d i sappeared  by  ea r l y  1967 .  rh i s  i s  cons i s ten t  w i th

curr ln t  v iews of  a  shor t  t ropospher ic  res idence
t ime of  the order  of  three weeks,  compared wi th  a

s t ra tospher i c  res idence  t ime  o f  mon ths  o r  yea rs

see  f i g .  1 .  Resu l t s  ob ta ined  a t  Aspenda le  f rom
the French test  ser ies are in  agreement  wi th  the
much  w ide r  assessmen t  o f  f a I l - ou t  ove r  Aus t ra l i a
ca r r i ed  ou t  bv  the  A tomic  Weapons  TesL  Sa fe ty
Commit tee.

Ana lys i s  has  now been  comp le ted  o f  t he  Be7
concen t ra t i ons  i n  s t ra tospher i c  a i r  samp les  ob ta ined
dur ing  l a t . e  1965  w i th  the  co -ope ra t i on  o f  t he
Ba l l -oon  Launch ing  s ta t i on  a t  M i l du ra ,  v i c to r i a ,  and
the  U .S .  a i r  Fo r le  Wea the r  Reconna issance  F l i gh ts
a t  Eas t  Sa le  and  Ava lon ,  V i c to r i a .  -When  compared
wi th the known product ion rate of  Be '  in  the
s t ra tosphere  by  cosmic  rays ,  t hese  da ta  con f i rm  the
feas iU i i i t y  o f  us ing  Be7  as  a  t race r  t o  s tudy
s t ra tosp t re i i c  t rans l " r  p ro .esses .  Be7  i s  p roduced
predominan t l y  i n  po la r  reg ions  i n  con t ras t  w i th
o t r te r  t race rs  such  as  ozone ,  rad ioac t i ve  fa l l ou t  and

vo l - can ic  dus t  wh ich ,  f o r  t he  sou the rn  Hemisphere
have  been  p redominan t l y  o f  equa to r i a l  o r i g in '
Wi th the exper ience gained i t  is  proposed to put
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some o f  the  work  on  a  rou t ine  bas is  and to  expand.
the  programme to  inc lude o ther  f  re r -e rq  n rodr r r -o rJ  [ - r r r
c o s m i - c  r a v s  

"  . , r v v s v v q  u J

To gain fur ther  exper i -ence in  the f ie ld ,  o f
rad ioac t i ve  t race rs  t  d f l  o f f i ce r  o f  t he  D iv i s ion  spen t
some t ime at  the Argonne Nat ional_ Univers i ty ,
I l l i n o i s ,  U . S . A . ,  e x a m j - n i n g  t h e  f e a s i b i l i t y  o f  u s i n g
natura l ly  occurr i -ng radioact ive thoron and radon gai
as  a tmospher i c  t race rs  i - n  s i t ua t i ons  o f  mesosca le
d imens ions ,  pa r t i cu la r l y  ra in ing  c louds .  The
r a d i o a c t i v e  d a u g h t e r s  p b 2 l 2 ,  p b 2 l 4 . a n d  B i 2 l -  4 ,  i n  t h e
radon and thoron decay schemes were detected by
ga rnma- ray  spec t romet ry  i n  a  se r ies  o f  ra in fa l l
samp les .  On  the  bas i s  o f  a  s imp le  ma themat i ca l_
mode ] ,  t he  resu l - t s  i nd i ca ted  tha t  t he  scaveng ing  o f
ae roso ls  by  ra in ing  c l -ouds  was  o f  t he  o rde r  r z  t o  5z
p e r  m i n u t e .

Fu r the r  ev idence  o f  s t ra tospher i c  t ranspor t
p rocesses  has  been  ga ined  by  the  comp le t i on  o f  t he
g loba l  rad ia t i on  su rvey  a imed  a t  assess ing  the  sp read
o f  vo l can ic  dus t  f rom the  Ba l_ i  (B tS )  e rupL ion  o f
1963 .  The  ana lys i s ,  a  con t j -nua t i on  o f  t he  work
re fe r red  to  i n  l as t  yea r l s  repo r t ,  c l ea r l y  shows
that  the southern Hemisphere received a much greater
i n f l ux  o f  vo ]can ic  dus t  t han  the  Nor the rn  Hemisphere .
rn  bo th  hemispheres  seasona l  e f fec ts  a re  ve ry  o6v i_ous ,
wi th  a maximum occurr ing at  middle l_at i tudes in
m id -w in te r  and  a t  t he  po les  i n  l - a te  w in te r  t o  sp r ing .
The poleward progress ion of  t [e  maxima is  the s-am" i t
a l l  l -a t i tudes greater  than 20" ,  and amounts to  about
40 cms/sec.  This  however  is  not  meant  ro
necessa r i l y  imp ly  a  po leward  a i r  ve loc i t v  o f  t h i s
ra te ,  s ince  eddy  d i f f us ion  i s  genera l l y  l ega rded  as
p lay ing  a  ve ry  s ign i f i can t  pa r t  i n  t he  mer id iona l
t ranspor t  p rocess .  Ano the r  f ea tu re  o f  t h i s  ana lys i s
is  that  the ampl i tude of  the maxima (amount  of  au l t
pe r  un i t  a rea  o f  ea r th ' s  su r face )  i s  f ound  to  be
cons tan t  w i th  l a t i t ude .

The  D iv i s ion  has  con t i nued  to  ope ra te  a i r
sampl ing equipment  as an agency for  the U.K.  Atomic
Research Establ - ishment  g lobal  survey of  rad i -oact ive
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fa l l ou t .  O the r  a i r  samp les  a re  be ing  sen t  t o  t he
Argonne Nat ion.a l  Laboratory.

rV GENERAL MICROMETEOROLOGY

The pre l i -minary analys is  of  observat ions f rom
the  m ic rometeo ro log i ca l  exped i t i ons  du r ing  L96 I -64
a t  spec ia l l y  se lec ted  s i t es  a t  Ke rang  and  Hay ,
re fe r red  to  i n  p rev ious  repo r t s ,  has  now been
comp le ted .  The  resu l t s  c lea r l y  i nd i ca te  equa l i t y
o f  t he  t rans fe r  mechan ism fo r  t he  ve r t i ca l  t r anspor t
of  heat  and water  vapour ,  both d i f fer ing f rom that
for  momentum; the t ransfer  coe ' f f ic ients  for  the
fo rmer  be ing  g rea te r  i n  l apse  cond i t i ons .  S ince  i t
is  expected that  the extensive body of  data obta ined
from these expedi t ions wi l l  be of  va lue to  other
worke rs ,  t he  f i gu res  a re  to  be  pub l i shed  sho r t l y  as
a Technica l  Paper .  Anal -yses of  the data f rom
var ious  po in t s  o f  v i ew  w i l l  be  pub l i shed  as  separa te
p a p e r s .

Re fe rence  was  made  in  l as t  yea r ' s  repo r t  t o  t he
deve lopmen t  o f  t he  F luxa t ron .  Th i s  i ns t rumen t ,
wh ich  i s  des igned  to  be  an  improved ,  s imp l i f i ed
ve rs ion  o f  t he  Evapo t ron ,  has  recen t l y  been  used  i n
a number of  invest igat ions j -nvolv ing the measurement
of  heat  f fux.  Dur ing the ear ly  par t  o f  1967 i t
w a s  i n s t a l l e d  a t  t h e  C . S . I . R . O .  R e s e a r c h  S t a t i o n ,
Kather ine,  Nor thern Terr i tory ,  for  use by members of
the  D iv i s ion  o f  Land  Research  i n  t he i r  i nves t i ga t i ons
of  the growth of  Townsvi l le  lucerne.  P lans are
wel l  advanced for  the incorporat ion of  the F luxatron
technique in to the measurement  of  water  vapour  and
momentum t ransfer .

The s imple bulk  aerodynamic formula,  for
evaluat ing f rom meteoro logica l  observat ions the
evapora t i on  (o r  hea t  f l ux r  o r  shea r ing  s t ress )  ove r
lake  o r  sea ,  has  been  genera l i zed  to  app ly  when  the
atmosphere is  thermal ly  s t ra t i f ied.  The new formula
has been tested by apply ing i t  to  the wel - l  known
L a k e  H e f n e r  ( U .  S . A .  )  L 9 5 0 / 5 L  d a t a ,  i n  w h i c h  t h e
dai ly  evaporat ion determined f rom water  budget
measuremen ts  i s  t he  bas i s  f o r  compar i son .  Us ing  the
t rad i t i ona l  s imp le  fo rmu la ,  t he  es t ima ted  da i l y
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evapora t i on  ( sum o f  3 -hou r l y  va lues  us ing  obse rva t i ons
a t  8  m he igh t )  ,  r e la t i ve  to  the  measured  evapora t i on ,
has  a  s tandard  dev ia t i on  o f  2L  pe r  cen t ;  , s i . g  t he
new g 'enerar ized formula,  th is  spread is  reducea to
16  pe r  cen t .  The  reduc t i on  i nd i ca tes  ( s ince  the
sguares of  uncorre lated errors  are addi t i_ve)  that
the  e f fec ts  o f  t he rma l  s tab i l i t y  wh ich  a re  abso rbed
by the new formula amount  to  14 per  cenE r  or  over
40  pe r  cen t  o f  t he  va r iance .  Th i s  f i gu re  rep resen ts
the  ne t  da i l y  e f fec t  o f  t he rmar  s t ra t i i i ca t i on ;  t he
e f fec ts  ove r  sho r te r  pe r iods  du r ing  the  da i r y  cyc le
mus t  o f ten  be  cons ide rab l y  g rea te r ,  bu t  t he re  i ;  no
way  o f  check ing  these  f rom the  da ta .

A  re revan t  f ac to r  i s  t he  he igh t  o f  obse rva t i on
the  smar le r  t h i s  i s ,  t he  sma l - re r  i s  t he  i n f l uence  o f
the rma l  s t ra t i f i ca t i on .  However ,  i t  i s  noE
genera l ry  pract icable to  make re l iab l -e sh ipboard
measuremen ts  a t  he igh ts  o f  l ess  than  a  few  me t res .
As an example of  the magni tudes involvec l ,  i f  the a i r
a t  a  height  o f  B m is  3 deg c_warmer than the water ,
and  the  w ind  speed  i s  5  m . sec - l ,  t hen  the  es t ima ted
evaporat ion is  reduced by 30 per  cent .

The generar ized formura wi r r  f ind appl icat ion in
evaruat ing Lake evaporat ion,  and in  est iml t i t rg  sea-
a i r  in terchangre over  areas subject  to  a systemat ic
sea-a i r  temperature d i_f ference.  prepara l ion of  a
se t  o f  cu rves - fo .  p rac t i ca l  app l i ca t i on ,  show ing  the
thermal  s tab i l i ty  factor  over  I  wide ranse of
condi - t ions,  is  now beingr  completed.

Analys is  of  a  ser ies of  temperature f luctuat ion
measurements at  a  height  o f  2  m,  recorded in
invers ion (evening)  condi t ions at  the [6 ] i  { -hr r= 1 a a. i  +^
has been completed.  The resul ts  show . ; ; " ' ; i ; ; i ; : ;= '
reg j -mes,  for  Richardson numbers (Ri )  respect ive ly
Less than or  greater  than a cr i t ica l  va lue ly ing
be tween  0 .15  and  0 .2 .  When  R i  i s  l ess  than  the
c r i t i ca l  va lue ,  t he  f l uc tua t i ons  a re  t yp i ca l l y
tu rbu len t ,  w i th  r .m .s .  magn i tude  ( taken  re la t i ve  to
the mean temperature gradient )  comparat ive ly  1arge
and decreasing as the cr i t ica l  va lue of  Ri  is
approached-  when Ri  exceeds the cr i t ica l -  va lue,  the
behaviour  is  in termi t tent  and unpred. ic tab le
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somet imes the temperature is  qu i te  devoid of
f l uc tua t i ons ,  a t  o the r  t imes  i t  exh ib i t s  va r j _a t i ons
which may be wave- l - ike or  turbulent ;  however ,  the
r e l a t i v e  r . m . s .  m a g n i t u d e  r e m a i n s  s m a l l  a n d
apparen t l y  un re la ted  to  the  ac tua l  va fue  o f  R i .

The  spec t rum exh ib i t s  co r respond ing  behav iou r .
Wi th Ri  in  the l -ower range,  i t  has a form
charac te r i s t i c  o f  t u rbu lence ,  c lose  to  the  m inus  5 /3
power law over  the h igh f requency por t ion.  Wi th Ri
in  the upper  range,  the form of  the spectrum is
inde te rm ina te  i n  i nd i v idua l  cases ,  bu t  on  ave rage
tends to  approx imate to  a minus 1 power form,
ind i ca t i ng  a  un i fo rm spec t ra l  d i s t r i bu t i on  pe r  un i t
propor t ional  rang 'e of  f  requency.

L a s t  y e a r ' s  r e p o r t  r e f e r r e d  t o  t h e  d i f f i c u l t y
exper ienced by so lar  ast ronomers owing to  sh immer ing
of  the image -  a  resul t  o f  the s t rong temperature
f l -uctuat ions in  the lower atmosphere over  land
su r faces  hea ted  by  sunsh ine .  l 4easu remen ts  o f
temperature f l -uctuat ions over  the sea made in  prev ious
years  had  sugoes ted  tha t  an  obse rva to ry  on  an  i s l and
in  a  l ake  wou ld  expe r ience  much  be t te r  cond i t i ons .
Acco rd ing l y ,  an  exp lo ra to ry  p rog ramme o f  obse rva t i ons
o f  t empera tu re  f l uc tua t i on  i n tens i t y  and  s imu l taneous
see ing  cond i t i ons  a long  a  ho r i zon ta l  pa th  was
c o n d u c t e d  i n  c o l l a b o r a t i o n  w i t h  t h e  C . S . I . R . O .
D iv i s ion  o f  Phys i cs ,  t he  s i t e  chosen  be ing  the
Prospec t  Rese rvo i - r  nea r  Sydney .  Spec t ra l  ana lys i s  o f
the temperature f l -uctuat ion records and image
movemen ts  has  been  comp le ted  fo r  a  se lec t i on  o f  t hese
runs and a repor t  is  in  preparat j -on.

Gust  St ructure of  St rong Winds

The  use  o f  h ighe r  vo l tages  fo r  t he  ove r land
t ransmiss ion  o f  e lec t r i c  power  and  the  consequen t
inc rease  i n  tower  he igh t  and  cab le  span  p resen ts
des igne rs  w i th  p rob lems  on  the  response  o f
t ransmiss ion  l i nes  and  towers  to  the  gus ts
exper ienced  du r ing  ga les .  Ex i s t i ng  know ledge  o f  t he
la te ra l  ex ten t  o f  gus ts  be ing  ve ry  meagre ,  a  l i ne  o f
5  su i tab le  anemomete rs  spaced  30  m apar t  was  i ns ta l l ed
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a t  a  h e i g h t  o f  1 5  m  a b o v e  o p e n  g r a s s l - a n d  i n
F e b r u a r y  1 9 6 7 .  S i n c e  t h e n ,  s t r o n g  w i n d s  h a v e  b e e n
d i s a p p o i n t i n g l y  i n f r e q u e n t  b u t  s u f i i c i e n t  r e c o r d s
h a v e  b e e n  s e c u r e d  t o  g i v e  u s e f u l  i n f o r m a t i o n .
C o r r e l a t i o n  a n d  c o - s p e c t r a l  c o m p u t a t i o n s  a r e  w e l l
a d v a n c e d .

The mi -c ros t ruc ture  o f  tempera ture  and humid i ty
c l o s e  t o  t h e  g r o u n d  i s  b e i n g  s t u d i e d  b y  a  c a p a c i t o i
r e f r a c t o m e t e r  t e c h n i q u e ,  i n  w h i c h  v a r i a t i o n s  i n  t h e
d i e l e c t r i c  c o n s t a n t  o f  t h e  a i r  a r e  d e t e c t e d  b y  a
f a s t - r e s p o n s e  s y s t e m .  A n  e x t e n s i r z e  s e r i e s  o f
r e c o r d s  o f  t e m p e r a t u r e  a n d  h u m i d i t y  f l u c t u a t i o n s  w e r e
o b t a i n e d  d u r i n g  a  f i e l d  s t u d y ,  t o g e t h e r  w i t h
m e a s u r e m e n t s  o f  s e n s i _ b l e  h e a t . ,  n e t  r a d i a t i o n ,  w i n d
a n d  t e m p e r a t u r e  p r o f i l e s .  T h e  d a t a  h a v e  b e e n
p r o g r a m m e d  f o r  a n a l y s i s  b y  c o m p u t e r .  I t  i s  p o s s i b l e
t h a t  t h i s  t e c h n i q u e  w i t l  b e  e m p l o y e d  t o  s t u d y  t h e
humid i ty  and tempera ture  s t ruc tu re  o f  thermals
u s i n g  g l i d e r - b o r n e  e q u i p m e n t .

V AGRICULTURAL METEOROLOGY

T h e  L y s i m e t e r  I n s t a l l a t i o n

T w e l v e  l a r g e  l y s i m e t e r s  ( Z  s q u a r e  m e t r e s  i n
a r e a ,  f . f  m e t r e s  d e e p  a n d  6  t o n s  i n  w e i g h t )  a n d
f i l l e d  w i t h  e i t h e r  w a t e r  o r  s o i l  c a r r y i n g  a  c r o p ,
a r e  m a i n t a i n e d  a t  A s p e n d a l e .  W e i g h i n g  c o n t i n u o u s l y
a n d  a u t o m a t i c a l l y  t o  o n e  p a r t  i n  1 4 0 , 0 0 0 ,  t h e y  h a v e
b e e n  u s e d  o v e r  t h e  p a s t  f e w  y e a r s  t o  s t u d y
e v a p o r a t i o n  f r o m  a  n a t u r a l  s u r f a c e ,  i n _ i _ t i a l l y
pas ture .  The purpose o f  the  programme has  been to
check  the  va l id i ty  o f  var ious  types  o f  evapo: :a t ion
f o r m u l a b  w h i c h  m a k e  u s e  o f  r e a d i l y  a v a i l a b l e
m e t e o r o l - o g i c a l  p a r a m e t e r s  s u c h  a s  r a d i a t i o n  a n d
w a r e r  v a p o u r  p r e s s u r e .

P a r t i c u l a r  a t t e n t i o n  h a s  b e e n  p a i d  t o  f o r m u l a e
o f  t h e  c o m b i n a t i o n  t y p e ,  i . e .  t h o s e  b a s e d  o n  b o t h
a e r o d y n a m i c  a n d  e n e r g y  c o n s e r v a t i o n  p r i n c i p l e s .
I n  t h e  a p p l i c a t i o n  o f  s u c h  f o r m u l a e  t o  n o n - p o t e n t i a l
c o n d i t i o n s ,  i t  i s  n e c e s s a r y  t o  i n c l - u d e  m o i s t u r e
conductance te rms in  the  severa l  componen 'bs  o f  the
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so i  I -p lan t -a tmosphere  sys tem A t  n r a q p n l -  f h c ' - ^n u  y ! 9 J u l r L  u r l g J g

a r e  n o t  e a s i l y  m e a s u r e d ,  a n d  m u s t  b e  r e l a t e d  t o
r e a d i l y  a s c e r t a i n a b l e  p a r a m e t e r s .  C u r r e n t
i n v e s t i g a t i o n s  s e e k  a  q u a n t i t a t i v e  m e a s u r e  o f  t h e
d e p e n d e n c e  o f  t h e s e  c o n d u c t a n c e s  o n  t h e  m o i s t u r e
s t a t u s  o f  s o i l -  a n d  v e g e t a t i o n ,  o f l  t h e  a e r o d y n a m i c
r o u g h n e s s  o f  t h e  c r o p  s u r f a c e ,  a n d  o n  t h e  w i n d  s p e e d .
f n v e s t i g a t i o n s  o n  t h e  e f f e c t  o f  w i n d - s p e e d  o n  t h e
a t m o s p h e r i c  o r  " e x t e r n a f "  c o n d u c t a n c e  w e r e  i n i t . i a t e d
o v e r  t h e  p a s t u r e .  S u b s e q u e n t l y ,  p o t a t o  c r o p s  h a v e
b e e n  p l a n t e d  t o  i n v e s t i g a t e  t h e  e f f e c t  o f  t h e
a e r o d y n a m i c  r o u g h n e s s  o f  a  c r o p .

E v a p o t r a n s p i r a t i o n  r a t e s  b e l o w  t h e  p o t e n t i a l
o c c u r  w h e n  s o i l  w a t e r  i s  r e s t r i c t e d ,  b u t  t h e y  h a v e
a l - s o  b e e n  f o u n d  t o  o c c u r  w i t h  t h e  s o i l -  a t  f i e l d
c a p a c i t y ,  p r o v i d i n g  t h e  e v a p o r a t i v e  d e m a n d  i s  h i g h .
T h i s  i s  a  r e s u l t  o f  a  r e s i s t a n c e  t o  w a t e r  m o v e m e n t
w i t h i n  t h e  p l a n t  i t s e l f .  F o r  e x a m p l e ,  a  d e m a n d
equ iva len t  to  a  ra te  o f  l -  mm hour  '  f rom a  f ree  water
s u r f a c e  a p p e a r s  t o  b e  g r e a t e r  t h a n  t h e  m a x i m u m  r a t e
o f  f l o w  a t t a i n a b l e  t h r o u g h  p o t a t o  p l a n t s ,  e v e n  f r o m
w e t  s o i l .

r t o n a r * r r r o c  f  r a m  { - h a  n n f  p n J - i , a ' l  r n f  c  -  r , i h e ' l - h e r  t h a r z
u g u q l s q l u J  r l v r r  v v r r e e a r v !

r e s u l t  f r o m  r e s t r i c t e d  s o i l  w a t e r  s u p p l y  o r  f r o m  h i g h
evapora t ive  demand,  have been a l lowed fo r  in  a
combina t ion  type  evapora t ion  fo rmulae  by  incorpora t ing
a n  " i n t e r n a l  c o n d u c t a n c e "  c o e f f i c i - e n t .  F u r t h e r
i n v e s t i g a t i o n s  h a v e  r e l a t e d  t h i s  c o n d u c t a n c e ,  o v e r
p e r i o d s  o f  a  d a y  o r  1 e s s ,  t o  v a r i a t i o n s  o f  p l a n t
p r o p e r t i e s  w h i c h  r e f l e c t  p l a n t  w a t e r  s t r e s s ,  s u c h  a s
turg i -o i ty  and water  po ten t ia l ,  and over  lo t rger
p e r i o o s  ( d a y s  o r  w e e k s ) ,  t o  v a r j - a t r o n s  o f  s o i l
m o r s t u r e .

T h e  h y d r a u l i c - p n e u m a t i c  l y s i m e t e r  r e f e r r e d  t o  i n
e a r l i e r  r e p o r t s  a n d  d e s i g n e d  a s  a  s i m p l e  a n d  r u g g e d
b u t  a c c u r a t e  i n s t r u m e n t  s u i t a b l e  f o r  n e t w o r k  p u r n o s e s ,
h a s  b e e n  o p e r a t e d  d u r i n g  t h e  p a s t  s e a s o n  a n d  b e e n
c o m p a r e d  w i t h  t h e  p r e c i s i o n  b a l a n c e s  m e n t i o n e d  a b o v e .
There  was no  ev idence o f  d r i f t  and  agreement  be tween
t h e  t w o  t y p e s  w a s  g o o d ,  s c a t t e r  i n  t h e  r e c o r d s  o f  t h e
h y d r a u l i c  l y s i m e t e r  b e i n g  e q u i v a l e n t  t o  a  f e w
h u n d r e d t h s  o f  a n  i n c h  o f  w a t e r .  D u r i n q  t h i s  t i m e
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the  exper imenta l -  a rea  was sown to  a  row c rop
( p o t a t o e s )  a n d  s i n c e  i t  i s  n e c e s s a r y  t o  p r e s e r v e  t h e
r a t i o  o f  c r o p  c o v e r  t o  s o i l  a r e a  i n  t h e  l y s i m e t e r ,  a
r e c t a n g u l a r  s o i l  c o n t a i n e r  w a s  e m p l o y e d .  T h e
ins t rument  i s  now in  commerc ia l  manufac ture  and i t  i s
h o p e d  t h a t  b e f o r e  l o n g  a  s u i t a b l e  p r i n t  o u t  r e c o r d e r
w i l l  b e  a v a i l a b l - e .

T r a n s p i r a t i o n  R e d u c t i o n

G l a s s - h o u s e  t r i a l s  t o  a s s e s s  t h e  f e a s i b i l i t y  o f
c h e m i c a l  t r e a t m e n t  o f  p l a n t  f o l i a g e  t o  r e d u c e
t r a n s p i r a t i o n  l o s s  h a v e  c o n t i n u e d .

T h r e e  c h e m i c a l s  h a v e  b e e n  t e s t e d  a  p a r t i c u l a r
t y p e  o f  O . E . D . ,  a n  o x y e t h y l e n e  h i g h  f a t t y  a l c o h o l
c o m p o u n d ;  P . M . A .  ( p h e n y l - m e r c u r i c  a c e t a t e )  ,  a
m e t a b o l i c  i n h i b i t o r  w h i c h  i n d u c e s  s t o m a t a l  c l o s u r e ;
a n d  s i f i c o n e  f l u i d s ,  w h i c h  c o n s i s t  o f
d i m e t h y l p o l y s i l o x a n e  c h a i n s ,  t h e  v i s c o s i t y  o f  t h e
f tu id  be ing  de termined by  the  length  o f  the  cha in .
A 1 1  t h r e e  c h e m i c a l s  r e d u c e d  t r a n s p i r a t i o n  f r o m  p o t a t o
p l a n t s  g r o w i n g  i n  s o i l  m a i - n t a i n e d  a t  f i e l d  c a p a c j - t y ,
b y  s o m e  2 5 - 3 0 2  '  b u t  t h e  p a r t i c u l a r  O . E . D .  u s e d
appeared.  less  e f fec t i ve  than the  o ther  two mater ia l -s .
T h e  r e d u c t i o n  i n  t r a n s p i r a t i o n  h a s  b e e n  a c h i e v e d
w i t h o u t  a n y  s t a t j - s t i c a l l y  s i g n i f i c a n t  r e d u c t i o n  i n
y i e l d .

O t h e r  p o t a t o  p l a n t s ,  s o m e  o f  w h i c h  w e r e  t r e a t e d ,
w e r e  g r o w n  i n  s o i l -  w h i c h ,  s t a r t i n g  a t  f i e l d  c a p a c i t y '
was  a l - lowed to  d ry  ou t  over  a  per iod  o f  t ime.  The
t ransp i ra t ion  ra te  o f  the  un t rea ted  p lan ts  fe l l
g r a d u a l l y  a t  f i r s t ,  t h e n  q u i t e  s h a r p l y  a s  t h e  p l a n t s

b e c a m e  s u b j e c t  t o  s e v e r e  w a t e r  s t r e s s .  O n  t h e  o t h e r
hand the  t rea ted  p lan ts  showed an immedia te
r e d u c t i o n  i n  t h e i r  t r a n s p i r a t i o n  r a t e .  T h e  w a t e r
thus  conserved enab led  th is  lower  ra te  to  be  main ta ined
and i t  d id  no t  u l t imate ly  fa l l  as  low as  tha t  o f  the
untreated p lants

The main  va fue
in  the  de lay  o f  the
l -a te r  in  the  dry ing
ra tes  o f  summer  and

of  the t reatments appears to  l ie
onse t  o f  seve re  wa te r  s t ress  t i l ]
cyc le .  The  h igh  t ransp i ra t i on
the low ones of  winter  appear  to
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be equa l lY  reduced wh i l -s t  the

themse lves  are  e f fec t i ve  over

c o n c e n t r a t i o n s :  O . E . D '  1 0 - s

5 2 i  a n d  s i l i c o n e  v i s c o s i t i e s

c e n t i s t o k e s .

an t i  - t ransPi  ran ts
a  w ide  range o f

t . o  l - 0 - 4 ;  P . M . A .  I %  t o

o f  1 0 0  t o  1 2 , 5 0 0

B l u e  M o u l d  i n  T o 9 a c c o

The work  p rev ious ly  repor ted  was.  cont inued dur ing

t h e  L g 5 6 / 6 7  g r o w i n g  s e a s o n '  F o r e c a s t s  o b t a i n e d  f r o m

the Commonweal th  e ; reau o f  Meteoro logy  are  used '  in

c o n j u n c t i o n  w i t h  a  t h e o r e t i c a l  m o d e l  p r e v i o u s l y

,4e ' , r l1oned in  L f r .  n i - t i s ion ,  to  dec ide  whether  o r  no t  a

; ; ; ; - ; ; ; i  s i 'a r r  u "  spraved.  rhe  resu ] ts  a re  then

compared.  w i th  those L f t l inea  f rom tes t  c rops  sprayed

acc-ording to other progralnmes ,  or not at  al l  '

Resu l - ts  to  da te  ina ica le  tha t  good pro tec t ion  may be

obta ined by  th is  method bu t  the  genera l  inc idence o f

the  d isease has  been so  low dur ing  the  per iod  o f

these exper iments  : tha t  f i rm conc lus ions  are  no t  ye t

p o s s i b l e .

The work  i s  be ing  car r ied  ou t  jo in t l y  w i th  the

Vic to r ian  Depar tment  o f  Agr icu l tu re  a t  the  Tobacco

Research  Sta t ion ,  Ovens,  w i th  f inanc ia l  ass isLance
f rom the  Tobacco Adv isory  Commi t tee .

Genera l

Mod i f i ca t ions  have been made to  a  p i lo t -mode l  o f

an  ins t rument  des igned to  record  cont inuous ly
evapora t ion  f rom a  na tura l  sur face  and known as  an

e n e i g y  p a r t i t i o n  e v a p o r a E i o n  r e c o r d e r  ( E . P . E . R .  )  .

The ins t rument  au tomat ica l l y  makes the  measurement

and.  car r ies  ouc  the  ca l -cu la t ron  wn ich  rnvo lves  a

modr f ieo  fo rm o f  the  we l l -known Bovren ra t io  method o f

d e t e r m i n i - n g  e v a p o r a t i o n .  F i e l d  t r i a l s  h a v e  r e v e a l e d

good agreement  w i th  l ys imeter  evapora t ion  fo r  hour -

long per iods  th roughout  the  day .  Fur ther
a e v e l o p m e n t s  a r e  u n d e r ' w a y  a n d  a n  a p p l i c a t i o n  f o r  a
p a t e n t  h a s  b e e n  l o d g e d .

D u r i n g  t h e  p a s t  t h r e e  y e a r s ,  t h i s  D i v i s i o n  h a s
c o l l a b o r a t e d  w i t h  t h e  c ^  S .  I .  R .  o .  I r r i g a t i o n  R e s e a r c h
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L a b o r a t o r y ,  G r i f f i t h ,  i n  m a k i n g  m e a s u r e m e n t s  a L
C o l e a m b a l l y ,  N . S . W . ,  t o  e v a l u a t e  t h e  e f f e c t  o f
i r r i g a t i o n  o n  c l i m a t e .  T h e  m e a s u r e m e n t s  h a v e  n o w
b e e n  p r o v i s i o n a l l y  t e r m i n a t e d ,  a n d  p r o c e s s i n g  o f  t h e
d a t a  i s  p r o c e e d i n g .  C o n c l u s i o n s  w i i l  b e  r e p o r t e d
w h e n  t h i s  a n a l y s i s  i s  c o m p l e t e d .

T e m n e r a f . U f e  a n d  h u m j - d j  t v  m e a s l r i  n r r  p r r r l i  n m a n J -.  r  
" J  

r r r u  q r  q !  l r r Y  s Y  u l y t t r E r r  u

h a s  a q a i n  b e e n  l e n t  t o  t h e  S t a t e  D e p a r t m e n t  o f
A g r i c u l t u r e  i n  c o n n e c t i o n  w i t h  a n  i n v e s t i g a t i o n
i n t o  t h e  i n c i d e n c e  o f  B r o w n  R o t  i n  p e a c h e s .

VI RADIATION

Recent l -y  a  s tock tak inq  was made o f  the
observa t ion  ind  ca l ib ra t io i  p rogrammes o f  the
r a d i a t i o n  g r o u p .  T h e s e  r e p r e s e n t  r e s p o n s i b i l i t i e s
la rge ly  o f  an  ex terna l  na ture ,  be ing  concerned w i th
the  main tenance o f  s tandards  fo r  in te rna t iona l  and
nat j -ona l  purposes ,  and w i th  the  runn ing  o f  a  cent ra1
observa tory  p rogra f l ime and an  ins t rument  ca l ib ra t ion
s e r v i c e .  A  s t a t e m e n t  o f  t h e s e  p r o g r a n m e s  i s
prov ided a t  Append ix  a ,  and the  no tes  wh ich  fo l low
h e r e  c o n c e r n  i t e m s  o f  c u r r e n t  d e t a i l .

The compar i -son  o f  four  d i f fe ren t  types  o f  ne t
pyr rad iometer ,  conducted  under  the  ausp ices  o f  the
C . I . M . O .  W o r k i n g  G r o u p  o n  R a d i a t i o n  I n s t r u m e n t s  f o r
G e n e r a l  U s e ,  h a s  b e e n  c o m p l e t e d .  H o u r l y  r e c o r d s
for  twe lve  months  o f  the  ne t  rad ia t ion  recorded by
the  four  ins t ruments  have been processed and awai t
a n a l y s i s  b y  W . M . O .  a u t h o r i t i e s .

The Xenon arc  lamp in tended as  a  shor t  wave
r a d i a t i o n  s o u r c e  f o r  c a l i b r a t i n g  r a d i a t i o n
i n s t r u m e n t s  h a s  b e e n  i n s t a l - I e d  a n d  t h e  a s s o c i a t e d
p o w e r  s u p p l i e s  a l m o s t  c o m p l e t e d .  I t  i s
an t ic ipa ted  tha t  tes t ing  o f  the  l igh t  source  and a
mi r ro r -d rum scann ing  dev ice  des igned to  improve
un i fo rmi ty  o f  the  i r rad ia t ion  o f  the  ta rge t  a rea
wi l l  be  conrmenced shor t l y .

S ince  ne t  pyr rad iometers  a re  ins t ruments
d e s i g n e d  t o  r e s p o n d  t o  b o t h  s o f a r  ( s h o r t  w a v e )  a n d
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te r res t r i a l  ( l ong  wave)  rad ia t i on '  t hey  mus t  be

cal ibrated in  noln wavebands '  Unt i l  recent ly  a

i i q " i a  f i l r ed  b lack  body  was  used  as  a  l ong  wave

=" " i . . ,  bu t  t h i s  has  been  superseded .  by "  an

e lec t r i ca l l y  hea ted  i ns t rume-n t ,  i n  wh ich  the  i n te rna l

wa l l  t empera tu re  i s  un i fo rm to  w i th in  t0 ' l oC '

There has been some delay in  complet ing the

monochromato r  equ ipmen l ,  re fe i red  to  i n  l as t  yea r ' s

i . p " t t ,  and  aes iqn la  to  measure  the  d i s t r i bu t i on  o f

ene rgy  i n  t he  so la r  spec t rum '  However '  t he  work  i s

; ; " ; i ;g  complet ion u" ,b iL  is  expected that  ca l ibrat ion

and re6ord ing wi l l  go ahead shor t ly '

R a d i a t i o n  d a t a  m e a s u r e d  f r o m  a n  R ' A ' A ' F '  a i r c r a f t

has cont inued,  and computat ion of  the r^sul ts  is  in

n r . \ . r r css -  Th i s  w i l t  p rov ide  va lues  o f  ne t

; ; ; i ; ; ; ; ;  inctuai ' ,s  the upward and downward shor t

wave components orr6t a wi-de range of lat i tude '  land

and  sea  i u r f  ace ,  and  c loud ' i ness  '

A  so fa r  rad ia t i on  measur ing  i ns t rumen t  has  been

m a d e a v a i l a b l e t o t h e A u s t r a l i a n N a t i o n a l A n t a r c t i c
Research  Exped i t i on  fo r  i ns ta l l a t i on  a t  Macquar j -e

I s l a n d .  A s s i s t a n c e  h a s  b e e n  g i v e n  t o  t h e

n"p t i t * . " t  o f  Bo tany ,  Me lbou rne  un i ve rs i t y '  i n

me'u.sur ing the outpul  o f  a  spectra l  rad iat ion source.

I n r a d i a t i o n w o r k i t i s o f t e n d e s i r a b l e t o h a v e
a n i n s t r u m e n t _ m o u n t i n g w h i c h w i l l a c c u r a t e l y f o l l o w
the  sun ' s  pa th  th roug iou t  t he  yea r '  To  th i s  end  a
,sun  t rack -e r "  i s  cu r i en t l y  under  cons t ruc t i on .

Techn ica l  enqu i r i es ,  some t r i v i a l  and  some

r e q u i r i n g a e t a i r e d a t t e n t i o n a n d ' / o r e x p e r i m e n t a l w o r k

" r "  
rece i ved  a t  t he  ra te  o f  abou t  B0  a  yea r '  I o r

example,  a  reguest  was re-cent ly  received f  rom the

Meteo ro log i ca i  se rv i ce  o f  t he  un i ted  A rab  Repub l i c

to  deta i l  equipment  requi red and suggest  a  programme

of  work forc  i ropo=ed Nat ional  Rad. ia t ion centre aL

He lwan ,  Egyp t .
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VI I  MISCELLANEOUS

T h e  c o m p u t a t i o n  a n d  d a t a  p r o c e s s i n g  g r o u p  h a s
c o n t i n u e d  t o  a s s i s t  i n  a  w i d e  v a r i e t v  o f
i n v e s t i q a t i o n s .

T h e  r o u t i n e  a n a l y s i s  o f  o z o n e  d a t a  a t  t h e
v a r i o u s  o z o n e  s t a t i o n s  h a s  b e e n  g r e a t l y  f a c i l i t a t e d
l r r z  . l - h a  n n m n r r { - . a l i O n  O f  t a b l _ e s  o . i  r z i n o  t h e  S O l a f  Z e n i t hu u  u r v r r  v r  u q v r v r  Y  r  v  4 r r Y  u r l E

angle for  every minute throughout  the year  at  each
s ta t i on

Other  work carr ied out  by the group dur ing the
year  i nc ludes  the  fo l l ow ing :  t rea tmen t  o f  da ta  f rom
the  Hay  and  Kerang  exped i t i ons  fo r  p ro f i l e
i nves t i ga t i ons ;  ca l cu l -a t i on  o f  t he  e f fec t  o f
a tmospher i c  t he rma l  s t ra t i f i ca t i on  on  t rans fe r  ove r
wa te r -  su r faces ;  co r re la t i on  ana lys fs  to  de te rm ine
the  c ross  w ind  sca le  o f  t u rbu l -ence ;  s ta t i s t i ca l
ana lys i s  o f  s t ra tospher i c  w inds  and  tempera tu res  and
J - h a ' i  r  q n a n { - r : ' l  r a ' l  r . | - i n n c h i n c  r ^ r i  . | - l - r  ̂ z A n au r r e r r  D t u e u u r q +  v . v r r v ,  p f o C e s s l - n g

of  temperature and humid i ty  f i r re  s t ructure data;
eva lua t i on  o f  evapora t i on  ove r  c rops ;  t he  es t ima t ion
of  ozone both f rom ozone sondes and by the "umkehr"
me thod ;  t he  spec t ra l  ana lys i s  o f  ve r t i ca l -  w ind
f l uc tua t i ons  measured  f rom an  a i r c ra f t ;  t he  seasona l -
ana lys i s  o f  An ta rc t i c  upper  w ind  da ta ;  and  the
p rocess ing  o f  a i rbo rne  rad iomete r  measuremen ts  to
assess  the  d i s t r i bu t i on  o f  rad ia t i on  under  va ry ing
cond i t i ons  o f  t e r ra in  and  wea the r .

The ser :v ice prov ided by the Div is ion j -n  i ts
capaci ty  as an accredj - ted test ing author i ty  o f  the
Na t iona l -  Assoc ia t i on  o f  Tes t i ng  Au tho r i t i es ,  i n  t he
f ie lds of  low speed anemometry  and atmospher ic
rad ia t i on  i ns t rumen ts ,  con t i nues  to  g row.  Anemomete r
ca l i b ra t i ons  show an  i nc rease  o f  a lmos t  two - th i rds
over  the average annual  to ta l  for  the past  three
years ,  wh i l s t  ce r t i f i ca tes  fo r  rad ia t i on  i ns t rumen ts
a re  up  by  a lmos t  one - th i rd  ove r  l as t  yea r ' s  t o ta l .
A  ca l i b ra t i ng  se rv i ce  i s  a l so  p rov ided  fo r  hea t  f l ux
p l a t e s .
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Fur the r  deve lopmen t  o f  t he  "Sumner "  Long  Per iod

Recorde r  has  con t i n led ,  j - t  now be ing  poss ib le  when

measur ing  wa te r  l eve l  t o  reco rd  two  i ndependen t  - .
l eve l s  on  a  s ing le  cha r t .  A  l ong  pe r iod  reco rd ing

snow gauge has i tso been constructed commerc ia l ly  '

a n d t w o s u c h i n s L r u m e n t s a r e t o b e i n s t a l l e d i n t h e
moun ta ins  o f  l { o r the rn  V ic to r i a .  S ince  i t s  i ncep t i . on ,

about  400 recorders have been manufactured and '  as a

resu l t  o f  a  con t i nu ing  demand ,  a  comprehens ive
i l lust rated Maintenance Manual  has been compi led to

ass is t  users t " f t * t t  serv j -c5-ng the i r  inst ruments in  the

f i e l d .

To meet  a growing need for  an anemometer  capable

of  measur ing th ;  Iow i i r  speeds involved in  problems

ar i s ing  ou t  o f  t he  s to rage  and  t ranspor t  o f  f r u i t '

d r y ing  o f  va r i ous  p rod ' . c l s  - ,  eLc ' ,  a  re la t i ve l y  s imp le

"" -a 
r5Uust  inst rumlnt  has been designed'  Tests  of

seve ra l  spec imens  hav ing  p roved  sa t i s fac to ry '  a

prov is ion-at  patent  appl lc-at ion is  be ing lodged.  The

anemomete r ,  wh ich  i s -Ln t i re l y  non -mechan ica i - ,  has

numerous advantages,  the most  impgr tant  be ing good

sens i t i v i t y  i n  t he  0 .1  to  3  m sec  '  r ange  '  omn l - -

d i rec t i ona l  ope ra t i on  ( i n  t he  ho r i zon ta l  p lane )  '
t ime constant  o f  about  I  minute,  thus smooth ing out

sho r t  pe r iod  f l uc tua t i ons ,  and '  an  ou tpu t  su i t ed  to

p "L " " t i "me t r i c  reco rde rs .  Tes ts  on  the  s tab i l i t y  o f

La l i b ra t i on  cha rac te r i s t i cs  have  no t  ye t  p roceeded"

f o r l o n g e n o u g h f o r t h i s t o b e t h o r o u g h l y e s t a b l i s h e d '
but  in  f f t .  f i l f r t  o f  prev ious exper ience l i t t le

d i f f i c u l t Y  i s  e x P e c t e d .

A  number  o f  obse rva t i ons  o f  ve r t i ca l  a i r

v e l o c i t y  c o m p o n e n t  o b t a i n e d  b y  t h e  C ' S ' I ' R ' O '
D iv i s ion  o f  Rad iophYs ics  f rom an  a i r c ra f t  f l y i ng  a t

h e i g h t s b e t w e e n 3 - 0 l n o 5 , 0 0 0 f t | a T e b e j - n g a n a 1 y s e d
in  te rms  o f  s imu l taneous  g round-based  obse rva t i ons  o f

va r ious  me teo ro log i ca l  pa iamete rs  made  by  th i s

D iv i s ion .  spec t i a  and  f requency  d i s t r i bu t i ons  o f

the ver t ica l  Lo*porr" ' t  have been calcu lated and are

be ing  co r re la ted  w i th  s tab i l i t y  and .o the r
a tmo iphe r i c  va r i ab les .  Th i s  work  i s  be ing  done  in

col laborat ion wi th  the Depar tment  of  l {e teoro logy,
Un ive rs i t y  o f  Me lbou rne .

li
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r n  c o l - l a b o r a t i o n  w i t h  L h e  c "  s .  r . R . o .  D i v i s i o n
of  Appl ied Chemist ry  and the Depar tment  of
- t ! {e teoro l -ogy,  un ivers i ty  o f  l , te lbourne,  temperature
gound ings  f rom an  a i r c ia f t  and  upper 'w ind i  by  p i l o t
ba l loon were obta ined in  the v ic in i tv  o f  f iv -e 

-

con t ro l  bush - f i r es  I i t  by  the  wes t " r i  Aus t ra r_ ian
Fores ts  Depar tmen t  f o r  t he  p ro tec t i on  o f  f o res ts .
Resu l t s  a re  be ing  ana lysed .  r t  i s  hoped  tha t  t h i s
study wi l l  contr ibute to  the bet ter  un6.er .c tonr l inr r  aF
the convect ion processes and to  the preJ; ; i l i l i y " i t
f i r e  behav iou r  i n  va r ious  synop t i c  w la the r  s i t ua t i ons .

The  new w ind - tunne l  men t ioned  i n  l as t  yea r ' s
repor t  has been completed and found to g ive a
ve loc i t y  d i s t r i bu t i on  ac ross  the  l a rge  work ing
s e c t i o n  ( 4 ' 1 "  w i d e  x  2 , 3 "  h i g h )  c o i s L a n t  o v e r  t h e
q rea te r  pa r t  w i th in  10 .5U.  The  w ind  speed  range
i n  t h i s  s e c t i o n  i s  0 . 1  t o  1 9  m  s e c - r  

" " h  
i n  t h e

s m a l l e t  w o r k i n g _ s e c t i o n  ( 2 '  3 "  x  2 t  3 " )  i n  t a n d e m ,
0 . 2  t o  3 5  m  s e c - t .  V a r i a t i o n s  i n  f a n  s p e e d  a r e
ach ieved  by  a  Reeve ' s  Va r i - speed  d r i ve  un i t
i nco rpo ra t i ng  a  conven t iona l  t ype  10  h .p .  e rec t r i c
motor .  wind speeds berow 3 .  5  m sec I  i re  obta i_ned
by the a id of  a  throt t le  system wi th a venet ian
bl ind type act ion

A low torque anemometer  of  l ightweight
cons t ruc t i on  has  been  des igned  fo r  use  when  accu racy
a t  l ow  w ind  speeds  1s  regu i red .  r t  compr i ses  a  

- r

pho to  t rans i s to r  pu l se  mechan is rn  (wh ich  i educes

:,:;ili?:,:''fi:":'?3:.ff-:l:=*li:*::*,,::3" inbu i1t
6 - q I / * 4 q  4 v !  .

commerc ia l ly ,  a  number hav ing a l ready b len so ld.

To  ass i s t  t he  S ta te  E rec t r i c i t y  co rnmiss ion  i n
an invest igat ion of  the behaviour  o i  overhead
e lec t r i ca l  t r ansmiss ion  r i nes  under  va r ious  wea the r
a a - J  - ' J -  i  ^ *conol -El_ons,  a  specia l  wind vane desiqned for
commerc ia l  product ion and having an 6 lect r ica l
output  su i tab le for  use wi th  a potent iometr ic
reco rde r  has  been  deve loped .

Dur ing the year  the need arose to  dev ise a
s imple system which would permi t  the launchi_nq of



rad io sonde type bal loons - f rom 
rough ground under

; r ;A;  .o . ,a i t i " "=.  Accord ins lv . ' ' -  ?  l ightweisht

por tab le wincf r -  emfodying a v i r iaUle f r ic t ion re lease
-nas  

been  des igned '

VI f I  ACTIVIT IES AND PERSONALIA

Meteorolosy is inherentlv i" f :Tl"f : t l* lr ' =Lsv l v l vY r  -  -  
: ow  rap id ry  i n  t h i s

n a t u r e ,  a n d  c o n t i n u e s  t o -  g r  
,  r - - - - ^ r  + l ^ a . i  y

by
r e s p e c t .

i l :#:; :  ; i " . t"  oivision hive continued their
r  - - ! . :  ^ * ^  l ^ n # h

N:T::l : .I i"'*i.il' ;;; ; ;; " 
-' 
o r qani z a t i ?1 :: ̂ l " :l : : : + ".1,? la s 5 o c a a E . l - ( r r r  w r L l r  v q l l v s v  

d  t o  d e a l  w i t h
; ; ; -  i ^ t " rnat ional  ,  which have.  b" :1-  

I : fTu:"^-o^rnr  r . r . r \ '  -a n q  r r r  L E J - r r q  L ! v * q +  r  ' a ' - -  - - -  
M e t e o r o l o g y  ,

prou1"*= of  Antarc t i -c  T"=?11:h ' . : I :?Tt to .o i  .ar i  on3;:;::'T";;";;;ii, 
-Hva'or"sY' 

-?n6:t?1..l:3'i:1"1
; ; : t i l - : I t5"";;-obserirationsl 

pl int rnjurv and- Air

; : i i ; f f i i l ;  6t"t" i"  Research and space Research'

v .

Dr .  P r ies t l ey  and  M. r '  W 'C '  Sw inbank  a t tended

the  f f l r t  Pac i f i c  Sc ience  congres=  ] t  Tokyo  i n

i l ; " ; t  , t  wae .  Later  a t  Kyot 'o  both presented papers

at  an In ternat i " " " i -sy*po=in*  on Boundary.Layers and

T u r b u l e n c e i n c l u d i n g t h e G e o p h y s i c a l A p p l i c a t i o n s .

I n  M . a r c h ,  1 9 6 7 ,  D r '  P r i e s t l e y  l e f t  f o r  G e n e v a

w h e r e  h e  a t t e n d e d  t h e  T h i r d  S e s s i o n  o f  t h e  U ' G ' G ' I '

Commit tee 
" "  

e l * "=pher ic  Sc iences and the Four th

Sess ion  o f  t r , e -W ' l ' r ' o '  adv i i o ry  Commi t tee '  o f  wh ich

he  was  e lec ted  Cha i rman '  I n  t h i s  capac i t y  he

at tended the ig th,  sess ion of  the Execut ive com.mi t tee

o f  t h e  W . M . O .  i n  M a y  o f  t h e  s a m e  y e a r '

As  a  resu l t  o f  ove rseas  i nv i t a t i ons '  Mr '  Sw inbank

obta ined twelve months '  Ie i

Organizat ion as f rom Janua:
spending f ive months at  thr

v i s i t i - ng  P ro f  esso r ,  f o l - l owr
in the same caPacit lz to th'

Los  Ange les .
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Fo l l ow ing  a  yea r ' s  a t tachmen t  t o  the  Geophys i cs
F l -u id  Dynami -cs  Labora to ry  o f  t he  u .s .  wea the r  Bu reau ,
Washington,  where he worked on new approaches to  the
problem of  Lhe genera l  c j - rcu l -at ion : .n-  t t re  Southern
Hemisphere ,  Mr .  R .H .  C la rke  re tu rned  to  Aus t ra l - i a
e a r l y  t h i s  y e a r .

A l s o  r e t u r n e d  f r o m  t h e  U . S . A . ,  M r .  B . B .  H i c k s ,
i n  December ,  1966 ,  comp le ted  an  ex tended  v i s i t  t o  t he
Air  Resources Laboratory of  the Envi ronmenta l  sc ience
S e r v i c e s  A d m i n i s t r a t i o n ,  W a s h i n g t o n ,  D . C . ,  a n d  t h e
Argonne  Na t iona l  Labora to ry r  r l l i no i s .  The  essen t i a l
pu rpose  o f  h i s  v i s i t  was  t ;  examine  the  feas ib i l i t y
of  us ing radon and thoron gases as radioact ive
t race rs  i n  t he  a tmosphere .

Gran ted  a  yea r ' s  l eave  o f  absence  ,
M r .  I . C .  M c l l r o y  l e f t  f o r  C a i r o  e a r l y  t h i s  y e a r  t o
take  up  a  tempora ry  appo in tmen t  as  W.M.O.  expe r t  i n
Agrometeoro logy at  the Meteoro l -og ica l  Inst i tu te for
Research  &  T ra in ing .

Sponsored  by  the  W.M.O. ,  a  Reg iona l  Semina r  j _n
Agr icu l tura l  Meteoro logy was hetrd in  Mel_bourne in
D e c e m b e r ,  1 9 6 6 2  M r .  M c f l r o v  a n d  D r .  D . E .  A n q u s
bo th  p resen ted  papers .

The course of  l -ectures in  Micro-meteoro logy at
Melbourne Univers i ty ,  which for  some years has been
g iven  by  Dr .  Angus ,  wh i l s t  s t i l l  f o rm ing  pa r t  o f  t he
advanced  Me teo ro log i ca l  Sy l l abus ,  can  now a l so  be
taken  as  pa r t  o f  t he  f i na l  yea r  phys i cs  Course .

M r .  R . J .  T a y l o r r s  s e c o n d m e n t  a s  S e n i o r  R e s e a r c h
Fe l l ow  to  the  Depar tmen t  o f  Me teo ro logy ,  Un ive rs i t y
of  Mel-bourne,  terminated in  March ,  1967 .

Preparatory to  set t ing up an Agrometeoro logica l
ne twork  i n  f raq ,  Mr .  R .J .  Sakka  f rom the  f raq
Meteoro logica l  Serv ice spent  four  months wi th  the
D iv i s ion  s tudy ing  the  app l i ca t i on  o f  m ic ro -
me teo ro log i ca l  t echn iques  to  ag r i cu l t u ra l  p rob lems .
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APPENDIX A

The Observat ion and Cal ibrat ion Programmes of  the
Atmospher ic  Radiat ion Cr

I .  I n t roduc t i on

At  the f  our th meet ing of  the In lor ld  Meteoro logica l
Organ  j - za t i on  (T^ r .14 .  O .  )  Reg iona l  Assoc ia t i on  V  a t
W e l l i n g t o n ,  N . 2 . ,  d u r i n g  F e b r u a r y ,  L 9 6 6 t  i t  w a s
dec ided  tha t  t h i s  D iv i s ion  shou ld  be  the  Reg iona l
Rad ia t i on  Cen t re  fo r  Reg ion  V ,  ds  uze l l -  as  be ing  the
Na t iona l  Rad ia t i on  Cen t re  fo r  Aus t ra l i a .  A
Reg iona l  Rad ia t i on  Cen t re  i s  de f i ned  as  a  cen t re  fo r
i n te rna t i ona l  compar i sons  o f  rad ia t i on  i ns t rumen ts
wi th in  the regi -on,  mainta in ing s tandard inst ruments
necessa ry  fo r  t h i s  pu rpose .  The  cond i t i ons  i t
shou ld  sa t i s f v  i nc lude  among  o the rs ,  t he  possess ion
of  s tandard j .nst ruments in  prescr ibed qual i ty  and
number ,  w i th  necessa rv  anc i l l a r y  equ ipmen t  and  the
means  to  check  and  ma in ta in  i t ,  as  we l l  as  hav ing
su f f i c i en t  t echn ica l  s ta f f  t o  p rov ide  fo r  con t i nu i t v ,
inc lud ing a qual i f  ied sc ient is t  wi t .h  wide exper ience
i n  r a d i a t i o n .

The  Na t iona l  Rad ia t i on  Cen t re  se rves  as  a  cen t re
fo r  t he  ca l - i b ra t i on ,  s tandard i za t i on  and  check ing  o f
inst ruments used in  the nat ional -  network of  rad iat ion
s ta t i - ons  and  ma in ta ins  i ns t rumen ts  su f f  i c i en t  f o r
t h i s  p u r p o s e .

I t  i s  a l so  des i rab le  tha t  a  Na t iona l  Rad ia t i on
Cen t re  shou ld  ma in ta in  h igh  oua l i t y  obse rva t i ons  o f
the  ma in  rad ia t i - on  quan t i t i es .  I n  t h i s  connec t i on
the  U . \4 .O .  Regu la t i ons  p rov ide  tha t  a t  p r i nc ipa l
rad iat ion s tat ions the observ ing programme should
inc lude  con t i nuous  reco rd ing  and  pub l i ca t i on  o f  hou r l v
to ta l s  o f  g Ioba1  so la r  rad ia t i on  and  o f  sky  rad ia t i on ,
regu la r  measuremen ts  o f  d i rec t  so la r  rad ia t i on ,  and
reco rds  o f  sunsh ine  du ra t i on .

f t  is  f rom the aL,ove requi rements that  the
rad ia t i on  g roup ' s  p rog i rammes  o f  obse rva t i on  and
ca l i b ra t i on  de r i ve ,  and  these  a re  now desc r ibed  i n
m o r e  d e t a i l .
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2 .  Observa t i ona l  P ros ramme

At  p resen t  con t i nuous  reco rd ing  and  pub l i ca t i on
o f  hou r l y  t o ta l s  i s  ca r r i ed  ou t  f o r  g1oba1  so la r
rad ia t i on ,  sky  rad ia t i on ,  ne t  rad ia t i on  (day
pos i t i ve  and  n igh t  nega t i ve ) ,  u l t ra : v io le t  rad ia t i on
and  du ra t i on  o f  sunsh ine .  r t  i s  p roposed  to  add
shor t l y ' d i rec t  rad ia t i on ,  on  the  same bas i s .  The
record ing and in tegrat ing of  the s ignals  are done by
automat ic  data logging equipment  developed wi th in
the  g roup .  Th i s  p r i n t s  hou r l y  t o ta l - s  o f  each
quant i ty  which are then t ransferred to  punched cards
to be processed by CDC computer .  The pr in ted
resul ts  are t ransmi t ted month ly ,  v ia  the
Commonweal th  Bureau of  Meteoro logy to  the Main
G e o p h y s i c a l  O b s e r v a t o r y  o f  t h e  U . S . S . R .  a t
Len ing rad ,  who  pub l i sh  da ta  fo r  t he  Wor ld  Ne twork .
The  resu l t s  a re  a l so  ava i l ab le  to  o the r  i n te res ted
bod ies  and  pe rsons  as  requ i red .

As to  accuracy of  the measurements '  Par t  VI
o f  t h e  I . G . Y .  I n s t r u c t i o n  M a n u a l  s t a t e s  t h a t  i n  a
cont inuous record of  the radiat ion f rom sun and sky
an  accu racy  o f  t 5?  rep resen ts  the  resu l t  o f  good
and carefu l  work.  The a im wi th in  the group is  to
improve on th is  f igure by at  least  a  factor  o f  2  |
and in  fact  compar j -son of  current  measurements for
g lobal  rad iat ion wi th-  o thers made independent ly
a few mi les away shows agreement  to  wi th in  1?.

3 .  Ca l i b ra t i ons

In addi t ion to  fu l f i l l ing the caLibrat ion
requ i - remen ts  o f  t he  W.M.O.  fo r  a  Na t iona l
Rad ia t i on  Cen t re ,  t he  D iv i s ion  i s  a  Reg is te red .
Laboratory of  the Nat ional  Associat ion of  Test ing
Au tho r i t i es ,  Aus t ra l i a ,  f o r  t he  ca l i b ra t i on  o f
inst ruments to  measure radiant  f luxr  and is  the
only  such laboratory in  Austra l - ia .  This
regis t rat i .on requi res that ,  in  addi t ion to  the shor t
wave radiat ion s tandard which meets W.M.O.
requi rements,  a  J-ong wave standard should 'be he1d,
for  ca l ibrat ing net  pyrradiometers and pyrgeometers.
This  s tandard is  a  low temperature b lack body cav i ty ,
des igned and constructed wi th in  the group,  g iv inq
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a radiat ion f ]ux of  in tens i tv  known to bet ter  than
0 . 5 2 .

Some years ago an improved poly thene shie lded
net  rad iometer  was developed in  th is  Div is ion and
patented.  There are at  present  three commerc ia l -
l i censees  under  the  pa ten t ,  and  the  ca l i b ra t i on  o f
the i r  p roduc ts  i s  one  o f  t he  ma jo r  ca l i b ra t i on  tasks
o f  t he  rad ia t i on  g roup .  A  w ide  va r ie t y  o f  o the r
inst ruments vary ing in  s ize f rom I  cm d iameter  to
over  3 m long is  submit ted for  ca l ibrat ion and
tes t i ng  by  use rs  th roughou t  Aus t ra l i a .
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C o l l i n s ,  B . G .  ( l _ 9 6 6 )  S i l i c o n  s o f  a r .  c e l l  r a d i a t i o n
lntegrator .  csrRo conference on rnst rumentat ion
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D y e r ,  A . J .  ( 1 9 6 6 )  -  T h e  E v a p o t r o n  -  A n  e d d y  f l u x
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Hemisphere .  Q : J .  R o y .  M e t .  S o c . ,  9 2  ( 3 9 3 )  :
3 6 3 - 3 7 3 .

K y l e ,  T . G .  ( I 9 6 6 )  -  A crysta l  rad iometer  wi th  FM
I n s t r u m . ,  4 3  ( 1 0 )  z  7 5 0 - 7 5 3 .o u t p u t .  J .  S c i .
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