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(IN I ~1RS I II ()1 WYOM ING
lE N I N ( ;RA () ~- l A l F  UNI VE RSIT Y

COOPERAT E yE ST RA’IOSP}EERIC AEROSOl.
RESEARCh P ROGRA M

• 1 NTRODUCT I ON

I n  19T’ I , the I ) ep ar t mc i i t  of T ranspor t a t i on ’ s Cl i m a t i c  Impact  Assess-
ment Program l i i i t l a te d  a study of s t r a t o s p h e r i c  aerosol  w h i c h  cons i s t ed
of a cooperat i ye program bet ween the  Un i ye rs i t  y of Wv orn i ng and L e n i n g r a d
S t a t e  U n i v ers i t y  in t h e  U . S . S . R .

Th i s  pr ogram r esul  ted in  coop era t ive  s t r a t o s p h e r i c  b a l loon  f l i g h t s
from a Soy j e t  hal loon l aunch  f a c i l i t y  at Ry l  sk , i n the U.S.S.R. . d u r i n g

A u g u s t  of 1~) 7S , a nd from the  U n i v e r s  i t~ of W yom ing ’ s f a c i l i t y , in  La r am i e ,
d u r in g  ALI ~k~U 5 t  of I ~~~~~~

l i i  ~‘~ovember  of l ~~ 7 , the  p r in c i p a l invest i gator s  went to  Len ingr a d ,
t o  d i  sc t is ~; the r e s u l t s  of t h e  conparat  i ye measurement  s . This  m e e t i n g
resu l t e d  in  a l e ng t h y  J o i n t  report , wh ich  serves as tile main  body of t h i s
f i n a l  report .

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j~~~~ J . T~~~~T ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I.! ST OF REPORTS

~~port N(~ ~ tte Des~~~~~t ion

WL -l August . 1975 R y l s k  E x p e d i t i o n
WL— 2 October , 19’S Ry l  sk D at a  Report
WI . — 3 June • I 97h P rotocol of Lenin gr a d Meet i i)g

W L - 4  Sep t ember , I 9’(~ La ramie Expedit ion
W E — S . Ianua r y ,  1977 I.a r ami e Data Report
W L-6 , J u l y ,  1978 Pro tocol  of l e n in g r a d  Meet ing

and USSR Data  Report

1.1ST OF PUBLICATIONS

Rosen , J. M . , N .  1. Kj ome and U. J. (lofmann , “Cooperative U.S . - U . S . S . R .

Balloon F l i g h ts , ’t B u l l .  Am. M etcorol .  Soc. 57 , 225 1197n) .

Rosen , J. N. N. T . Kj ome and I) . J .  Ilo fmann , “Cooperative Research Between

the U .S.\ . a n d the U.S.S.R., ” WMO B u l l .  25 , 23t ( l 9 7~~) .

Rosen , J . N. , U. 3. llo t mann , K. Ya. Kondratyev , V. A. Iv anov , A. G .
l.akt ionov , and L . S. ! v l e v , ‘‘Comparison of Results Obtained d u r i n g
t h e  U . S . S . R .  -U .  S. A. Cooperative Aerosol Measurement Program in  Laram i  c , ”
submitted to WMO Bullet in , (1978).
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l’RO~~)Cii1.

o f  ~ ht .’ U & ’i I Ii~~ ~I 1 t ho — -\ “ i )S~r R e ‘N~ ~~
on t h e  re~~u I t  ‘~ o ( i i~

- t T l t o 5p h e r i t . I I~ ) 5 i i I  -. 1 U t t i e s

• . I  — 2o \e~ c~~hc r , I y ’ , : O I l ’ : • -a

\ oej  ko~ ~1 i  ~ f t ;~ OI’- ;e r’. a). o r~

l o t  L I n p i enI ~- i 1 :  ii 101! o t  t h e  t i ’ ; - ~ ~SR hi h i t  01 .1  a~~i eement  on cooper at  Io n

in  t h e  P r e t e~ t i o u  o(  h ii~ i 1-ol lu Ilt , ~ e o t ’i a l  J o i n t  ‘. o r k i n g  ~ t 0 L i l ) - - l i v e

been set lip ~ O t 1 S i S t i : i g  o f  s~- i ~~~ t ~ l s ~~ 0I!I b o i !~ ~ o i i a t  i i ~~’s .  l E e  i . i s k  0 1

Wor k ini ~ C rout i V I I i~as~~~ L u v e s t  i i t  e ‘.it - ~ 0 u A  ~~ 11001 S (I t  t h e  m t  1 a cne  e 0

cnv i r onmcf t t  :11 0 ( i i i u ~~ - o mi c l i m a t e .

E n  ;i c c o r d a u t c ( ’ ~~i t h  t h e  li ~O ’ W O I ( t  O i l  I t o  ~I I i i ~.t u d i e s  pro~~r .Itt i  r c a o l t t d

at t h e  I i - ~t me et  t u g  of  )~C\ I L !  ~‘‘The I n i i u e u c e  of  1 i i v i  r o n u i c u i t  i i  C h ; i i i  - 011

C l  i t u a t e ’’ ) , i n  1 e n i u t ~~i . i ~l , J u m i e  I ( ’ — 2 i  , Id  -
~ . c o mb i n e d  s t u d i o s  of a t m o sp h e r i c

aerosol  in i n  1 st i~.i t os j ’he  r io  .me ro se  I ) and i t  s e t t  ec on r i d  a t  i on t r i t e  t or

were  c ar r  e l  ou t  i n  t t o  l~v l  ~k a r e - i  i rotu .J t i l v  -~ 
- t o  Au i~ust  I I  , 1975 , a t  t h e

CAO ha 0011 base

Fli e 0 xp e  i i  men t i i  ~ c i t ~ ~ i ed it it  ts’ ( h i  a ( lie f l : i l ~I e\~~’ rk of Pro I ce  I I

on t he -
• 0 t n t  St ti d of A i r  I’ O 1 I ut b i t  111 1 .10 t on I I t mat  o

~l :i i n  Geoph v s I c i  I lb ~.e r \  .1 t 0 ry , r l ie  Cent  re I \c ro lo ~ ic  .1 1 L 1lr-~ e I v i t  or ’

and t h e  U n i v e i - s  i t ’  of  l e n i i i ~~r ad ( O t t  t h e  S ov i e t  s i d e )  i t i d  t h e  t l n i v e r s i t v

ot  I%vom ~ mi g (Oi l  t l ie Am er  can s td e )  p a r t  c 11 11 eth i n  t h e  exp e r  inien t . The

e x p e ”  m ien t L 11\ i l )  1 vi ’~l l~,i 1 10011 • I I  re i f t  a ihi  SUr  t ; i c e  iii C i ~~ t l i e i I O 1 t l  S -

• 1 bree  h a l  loon I : u u i n c h e - ~ o f  he S~~v l e t  . i i id \ iu t e r  can i ) i . t  r imm en t  s t~

m,i~le on A u g u s t  1 , ~ an d  ~~~. l E e  l ) :~~~ h a !  i - o u t  l ’~~i n i e  0~~u I 1 1 t l ~~~l~~
( 01 ’T 1’ . Ist t ’ l  o f

a )  i u t t 1~~l ct  or  for cont  i n u o t i - ;  ~amp I i  i i t~ i~ i t Ii .i ne~ I i~ p1 a t o , h ) ( i  it  er t r ap .

l E e  ( I S equi p m ent conS i ~. ed ot  a ‘Eel  oc t oot  r i o  c o un t e r  f o r  l u r t  i c  I t ’s i n

range of r a h i  Us  :~ I s im mo d  i —, 1 1 . —~~~ in I du- ; t ;o nd i ’  I

Th e So~ iet  ~.c ient  1 s t  s 1 Il u i c I l e d  , L e i - o I o  I ca I and mo I imiome t r i o  r a d i o —

sondes t o  oht i i  n dot  a on I he v e t  I c a l  p m - o t  i i  e of m et  eor t ’  log i c i i i  pa r , im e t e r ’

and d . m t  .i concern  i n i ~ l o i n~w a v e  m d  I,i L I  01) f ’ I t i

-- - ~•_•~••:_~~~ . . .  ~~~~~ _ ---- ----- -- __ ._: __. _ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - --- --------
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At th e same t i me , aerosol — rad iat  t on m u c i t s ur e u l e u t  c in  t he t rop osphere

were  made from on board  t h e  ~K~ ) I I  I S  f l y i n g  I t h o r i t  ~‘ m y  ( - f l i i p p e d  t~ i t h  t h e

f o l l o w in g i n s t  ruments

a) m i u p a c t o r  f o r  cont inuous  samp l i m i g  and f m l  I c r  I r ap s

h ) S pe~ t romet e rs to  I- ‘-.p eo t ra 1 mea su r ene mi t a of hem i 1) 110 n c  a I t - , id i l l  ion

fluxes in the 0 . 1  1 au w.i ~’ e 1 e m i g t h  r an ge .

e )  i l i st r u m en t s  f o r  i n t e g r a t e d  m e ; m s t i r o m i l e m i t  s o t  I iomui . p l m e t i c t I  r . m d i i m t  t e l l

f l u x e s  i n  t h e  r a T t t ~ea of 0. •
~~

—
~~~ l i fl i and 3 30 d iii ,

d )  in st  ru inent ~ for  n i e . I s u r i n g  mn e t e o r o l o g m o a  p a r a m e t e r s .

A set o f  s u r f a c e  ob s o t - v a t  t ons  ~ as c a r r i e d  out w h i c h  i n v o l v e d  m oo - - t i re

ment of . it t no sphe r  ft s p ect r a l t r a n sp a r en c \  and so I or  m - ad i ~mt ion  obse rv it  b u s .

The expe r imen t  in  R y I sk was S1I~-~
- ess fu I - See Appe ni l  i 4 )  -

At the second meet i ng of Work  i ui g Group  V 1 1 1  , h e l d  i n Pr i  n oet  Oil , Net%

Je r sey , October 20—31 , l97~~, it was agreed  to  cont in u e  t h e  cooperat i ve

program.

Th e So~ m e t  —Ame n can meet m ng on d i s cu s s i o n  and assessment  of t h e  r e s u l t s

ot the  I d’  b t o  m t  ha I l o o n — i  aun ched uwasu reinent s of at mospher i c ae roso l  t~ is

held in  t h e  Ma i i i  Geop h y s i c a l  Ohst -m ~ ~m t o r v  on Ma x - 1 8 — 2 5 .  1976. S p e c i a l  at  t en —

t ion was pa id  t o  the a n a ly s i s  of the fol lowing d a t a :

i i )  v e n t  i c a l  p r o f i l e  of at m o sp h e r i c  ae roso l  (number  LI en s i t v  , 5 12 0

di s tn i biit lout , chemical c o m p o s i t i o n ) ;

1)) spec t ra I sito r t w a v e  rad i at ion 11 ux  d i  ‘o r g e t i c  es

c )  opt i c a l  p rope r t i e s  of a t m o s p h e r i c  t h i c k n e s s ,  and t h e  s u r f a ce  a t  —

mosphe r i c l ov e r , i n  pa r t  i c ~ ~a r .

The prob l ems of t he d y n a m i c s  of or i g in  and dev e l o p m e n t  ot  a t m o sp h e r i c

proces ses and other  phenomena af fe c t ing the r a d i a t  i y e  reg ime in t h e  atmos-

phere  Wer e  a l so  d i scussed .

The r e s u l t s  obt , i in e d  in R y l sk h i ;tve made i t  p o s s i b l e  to spec i t~y the

program of t h e  second i o m t  e x p er i m e n t  ( i n  t h e  reg i out of t a r a m i t ’ . W yom i ui g

IJS:\ 1 i i i  A u g u s t  of 19Th , wh i cli i nvo 1 ~ed Sot’ i et and A m e r i c a n  h al  loon— borne

aerosol m e a s u r e m e n t s .

Three lau n c h e s  o t~ t he So~ let  and Amer i can i n st  rument s were made  on

,Iu I 
~
‘ 31 , Aug ust -I and \ i igu c t  6 , 1 9~~ti . ‘I’he Soy let  inst  rumentat  ion ~Ieve  l oped

it the u n i v e r s i t y  ot  L e n i n g r a d  and the M . m i n  G e o p h v s i c ;m l  U h c e r \ , i t  o rv  c o u t -  m s t e i

ot

- 
- 

—— ~~~~ 1T1 •~~~~ ~
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a )  l unp actor  for cont  i uiuous Samflpl i ug w i t i  a nov I I I :  p l a t e ;

b) f i i t  ci- wi t i c t i  samp l ed the :it~i~oSo I w i t  h u t  t l r cc  he i  gEt .- i i t t  e i v m  i s

in  t h e  a t m o s p h e re  -

The -~me r i c:i n equ i pment cons i a t ed ol

a )  ;i t w o — c h a n n e l  p h o t o e l e c t r i c  count  I~ ( i f  pa r t  i c  1 e~ i n  r an~~c i l l

r i d  i u s  it . 1 ~ im and t’ 0. 25 ~im— —

h)  c o n d e n s a t i o n — n u c l e i  c o u n t e r  ( r a d i u s  
-
. 0.01 u )

c )  ozonesoade .

A ddit  iou ia l  l v ,  f i v e  n o c t u r n a l  l a u n c hes  of t h e  So v ie t  i c t  m onet r i o

rad josondes were made to measure downward and upward  rad i at  l o f t  l~ i \ e S  in

t he 4—41 ) ~im range of t~ av e  1 o n gt h  . Ih e y  wer e made hc fo i5e h a l  loon —borne

aerosol s a m p l i n g .

I n a d d i t i o n  to  t h i s  program , sc i e n t i s t s  of NOA1\ ca r r ied  out two

l a u nch e s  fo r  a t  n — s a m p l i n g  in the  st ra tosphere  . The samples  o ’)t a i t t ed  t~- o: - c

then a n a l v : e 1  i n  t h e  N OAA Labora t ory  in Boulder , Colo r ado , for conten t  o f

NO ,;  C FC 1 . ~l reon 11 ); and CI ,C I , (Freo n 1 2 ) .

Acco rd in g  to  the agreement reached at t he  Th i rd ~Ieot i ng of h e r k i n g

Group V I I I  , he ld  in l e n i n g r a d , October 4—14 , l97~ , a m e e t i n g  was  h o l d  j f l  t O

~l .m in  Ceophvs ical Observatory on November 2 0 -2 o . l9~~~. (For  a l i s t  0 1

p a r t i c i pants  see Append ix  I ) . l’he f o l l o w i n g  prob lems  t~ere  d i scussed .

.i) the vertical prof iles of  a tmosphe r i c  ae roso l , condensa t ion
nuc le i  and ozone ;

b) r e s u l t s  of  act inomet r io am i d t ipper a i  r soundings of t h e  a t m o s p her e :

~ ) t h e  effect of meteorological condition s , aerosol and ozone oti  t h e

Iongwav e r ad ia t ion  t r an s f e r in t t to atmosphere;

d) poss ib le  reasons for di f f e re nc o s  in  t h e  ae ro so l  v e n t  i c , i l pr o f i i es

from the da ta  of t he  impactor  and dus tsonde ;  (see Append i x  2
e) s t r a to sphe r i c  aerosol n a t u r e .

The data obtained have enlarged the  d a t a  set on aerosol  d is t  i - ibmi t  ion

ove r the t e r r i t o r i e s  of the USS R an d USA , and i r e  ot ~ c o n s i der a b l e  i n t e r e s t

for the study of o r i g i n  and deve lopment of the  s t r a t o s p h e r i c  ae roso l  l a y e r

at the 1 5 — 2 2  km l e v e l  . for c a l c u l a t i o n  of t h e heat  f i e l d  in t h e a tmosphere

and compari son w i t h  the data of act inom etr ic  soun d ing .  
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he s t n t  I a r i t~ of  rod t i t 1 e p rop e I t  t e s  01 t lie .ie i o s o  1 i i  t i ’  md c I oud s

should he n o te d • .is w e l  I as he ic  t t h i t  t l ie c h . i l l i : ~ o f  t tie - s i  1:11 o t  I tie

r at e  of rad t a t  i o ch o r t  t~t’ of t eunpe not ore i i : i v  be an i nd i roe t mid O i l  t o r i  o f

ae roso l i n  ac t  m onet n i .  s a m p l e s .  see A p p e n d i x  3 ) .

~1auit i ~ cr  i pt , or i c e n t i  i~ t h e  p r e l  m i  no r~~ i t - s i t !  t s of  t h e  co p c r i t  i v o

program , w e r e  pub l  i s t i e d  in  ;v dr ui t - t  eo : d i t  ( ‘ ‘ I  ii i l t i e i i e e  I t  \ t t o s o l  s on t i t

Rod i . m t  ion Propent  io~ of t h e  At los l i le  re’ : R e s m i l  t s of  t h e  S~~v i e t  — A m e r  i c - n i

E x p e r im e n t  ‘)  . the B u l l e t  i i i  of t he l~o r Id Met eo m o  I o~ i c a l  0 i gari m ~t I on

1 ’’USSR —USA Co op er  i t  i ’.e R e s e a r c h  l’ r - o i; i ini ’)  , a r id  i n  t h e  B u l l e t  t n  1 t t i e \ in

e r i c a u t  M e t t -o r o l o g i c o l  S o c i e ’ t v , ( ‘ C o op e r i t  i v ’  ( t .S . - i f . S . S . R .  l i a l l o l i  F l  i~~lu S ”)

the  l i t  t e n  i n c  1 m id I ng a c o v e t -  
~ 

m c  t i t l e  o r  a h i l l  oori 1 a m i n c h  a t  Rv I sk . lii

add i t  ion . t o i n t  m a n u s o  n i p t  , on t he a e ro so l  coi i~. i r  i son it I a ” m i u l e , p r e -

sented he re  is App end i~ 2 , w a s  s u h n m i t t e d  for  pmf ’ 1  i c i t  lo l l  t o  t h e  O i l  l e t  in

of the WMO , and a j o  j u t  a n t i c  i t ’ c o n c e r n i n g  t h e  Rv I sk  e x p e l  i n t ent  , p~~~~
’ ~ - n t  ed

here as Append ix 4 , w il l  he submi t i t t ed  to  t h e  Soy j e t  t o t .  m o  1 , M et t O  i - e l  ogy

and Hy d r o l o gy .  A p p e n d i x  3 , on t h e  act  i n om e t r i c  r e s u l t s , w i l l  ap pear  as

an a r t  Ic  le  in  ‘‘Report  a of t h e  Ma in  Geop h y s i ca l  Ohse  r v i t  o r -v  -

The’ resim 1 t s of the accompl i shed exp er  in tent  s t L’5t i f v  t o  t h e  fi - mi i t in I —

ness of the Sot- i et — .-\nter i con coope r ot  i out is m t h i n  t h e  p rogram f t he \ er - o  so 1 -

Rad t a t  t on Exper iment  . The r e su l t  s oht t m e d  . h o w e v e r -  . shon 1 d he c o n s i d e r ed

on l y  as the  f t  z~st s t e p  in t h e  c o o p e r i  t i ou , s i n et - t h e y  t i.e 
~ 

mo m i si h g  t o t

f u t u r e  pro found antI comprehens  m e st  t id ies  of nut ua 1 t i l t  e ros  t us i ng O Oflh l l  I e

meri t  a my means  o f~ in v e s t  i got  ion

rhe cimt  i n m i a t  ion of t h i s  c o o per at i o n  of .ioroso 1 s tu dy  i - . h i  g i-i l

t~ -; i n ab Ic f o r  a nuunh e r o rca son s  , some o t’ t h e m  i nil m e a t  Ct1 e a t - l i  e r .

lE e to m t  group of oxpt ’r t  s w i s h  t o  in tl  t ca t e , h a y  i rig n u i i i nd  t h a t  t h e

real  i :at t o n  of t lie propose d coope r - i t  i Vt ’ t’ f fo  mt is i l l  depend on th e  ova m I -

oh i  1 i t v  of 1 1. 5 .  fuu t d s i n  the’ cas t ’ of dus t  so i t t l t ’ t l  i g t t t  s . to  t h e ’  t O  ohio i ru ne ut

of  Work i m t g  Group V I I I . t h a t  a un i que o p 1 ) O t t t t m i i t y  t o n  e x t e n s i v e  st u t l v  of

st  ra t  o s p h er  I c aerosol  w i l l  ox i s t  in  l o t  e l9~ S.  when  t he  sa t  el l i t  e N i m b u s  G

w i l l  he launched . At’ roso 1 meas u rements  by s o l a r  ex t  i ne t  i on  t e c h n i ques

w i l l  he ’ conducted  from the  s a t e  l i l t  e by t h e  N \ S - \  I a m t g l  e R ect ’arch (‘em it  en .

The s a t e l  1 i t o  o r b i t  w i l l  he such t h a t  o n ly  a s m a l l  hand of A m e r i c a n  t t’r r i  —

tory will be observed .
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x t  en ~ i ye t er r  i t  01 ~ l u t  t he -  So\ i t - t  Un i o n  - c :05 t S tlit pjlo i t  oil I t  ~
~‘ 1 r)’ t It 1i~~ s t u d ~~t- , i t . 1  l o i r  t h e  ~eo; t’ i p h u ~~a l  -. . t l e l j i t ’ o c c m i l t at  l o u t

~‘o i i tt  s is - it lit n t h e  So et  h it  i l l  . 5uc r i i e , i s t i  t t - l e t  t —‘ , u s i i ii; I I t’s :a h 1 i a lied

tot ’ En i t lu e s  . t s i ) t i l t I  ho a l t m o h l e  1:; ‘ ; i ’o i I~ l t r i ~ ii ’ ’ fo r  t l it - I .- ‘ :o t c  s t i a ing

t o  r -oso 1 mt’o st r e i lt e r i t  t o e  ri i t i n-

I t  w i  1 1 he e m s  i o r - t o n  t he Am .’ u - i e a u l  -~ i do t I  a mc i 1’~~t c in -- uch iii

~ f fo rt • is i t bt ~lu -4 s t ’nd t -- ;  t h i t  oum i  1 ~l i.e o~i t i  t o i,, uov i e t s i d d o r m  u i~ t l ie

o x p e i i  ut ent  • i t ’ a e roup 01 So’. l e t  ~ 0 i o m i t  m a t  a i - a ’. t’ led t e t he U - . - a n

learned  how t o  opt ~i~a ! e s tn’ l i  e p t i p i h r e u t t  , ‘l i e Li t ’ .  er a  i t t -  of  I c t o i r i g  is w i l l  i r t g
to o oope r ot  t iii t It i s e f f t ’  r t  -

I f  t h e  co c h m i m i i t e n  o f  i ’ o u ’ k uig  i l -o r V I I  ~nJ our s & i g g e ~ ‘us or  i l u e ,

we h opt ’ t he w on I .1 t-et- o mu m i em td o In-  J o i n t  \ liit ’ m m  c a t  ~‘ov i t’t l oan i t t  t -e I —

l~r i \  i r t i r iune n t  a 1 l’ ro t  t’0 i mo l t  I h i t  t l i t ’ v r nd k i t ’ t i i  m - . j ut t he Me no ’ . i r d  f o r  l d  ‘

Tli i a j 0 i f l t  e t t o  i t  can he ~ i - s o d  a~ a o o oj n - t ’ .i I 0 i t ti t i ’  t i d -

of t h e  g l o h i l  A t  o sj ’h e r i c  \ e r o so l  ka~ i t  i on \ t e r j n ; t ’T t (d V \ k l ’ )  , i n ! t~

sin - it , shot  Itl he the f i r - s t  st t-p t o i t - u  1 ~~ut  I on  of  t lte p ropo- ’t’tI p r a g m a n  -

The c o m p o s i r  o s t ud  i t S  of  .ir iosp h.- r i c  a e r o s o l  t - t . i l ’lo . I  one t o  oh i  it

more e x t  i - i s  i v e  i i i t o r m i t  ion  ab o u t t h e  t i - o p o sp h t e r ’ i c  and ~ t r . i t o p h c i -  m c  a~- I ’ O S t ’l

S m n t u l t o r i e o t i a  use of  du-ot soinle s  . i m p o c t o r - ’. mu ~i .i i r f t  I t i r s  , i c  s~~udv t h e

pa r t  i o Ic 110 m o a t  i-nc t ui-c Ou t1 oh out iL ol o O H I O ’ - 1 t I oil P t’o ittot 0th 1 lIt ’ i t  I m 11 merIt

o f  t I i ;  s t a s k  . 0 t~ e, i-eat  i nt po r t  one t’ s e i e  t Etc  a i nut I t o  - eo n s ~i e a s t i  ~c . u  t 01

aeroso l  p a r a m e te r s  and of ‘ . a r u o t i s  q u a l i t a t i v e  chj ar o ~ t .-r - i s t  ics of ‘he  ‘ a i d e —

a t  ion f i e l d  ot  t h i t 5’ a t os I h e c  imSi c su r -f ace and t i  r ’hoi ’ i ie  I n s t  r n ’ a ’ t l t  ~ - ii.-

L o r p a r r  sout  o f  the ob served  and t h . -o i ’ & ’t i c a l  v e r - t i c o l  p i-ofi Ic - s of s h o m - t w ~~’. e

t’ .itl i at ion tI i ‘. t’ m o t t o e s  i~ . i .~ a S I gut i i ~i col t p a r t  of  t ht ’ j ’i ’ o g r a n l  -

~J it -  mes t i  I t s  obt a iu ie d e i i ,mh  I t -d one  to  a i t .  t i t t - cone  I n s  i at t h ot  t h e

i t n iosp h i e i ’ i c  a e ro s o l  has a c anij ’ l  i c a t e t l  r i a t m i i - o and ~
. p r p - m ’ t  l t ’S O r e  w t 0 e l ~ ’

i t  y i n  l~ m i t o t ’ - Fb i  s omphos i zes  t he c o n v e n t  io i t a  l i t  \ c i  ‘a ’.  t ’ I ’ i O i ’ ’ ~l t l O S 0 i

mno tlels and t h e  rte-oess i t ”  cii Iu i - t hem’ s t u d i e s  of ot h  t h e  ae r -~ ’ i  i s a ms’h t o l t ’

antI it s r r n t  i o m t s  - l’~h i  It ’ t h e  el oin i nat  t r ig  sc it  t e r i r i ’ f m a o t  i o u ’- of  a er o s o l  —

sul fat es • Si 0 , e t c  . ) a i- i- u. I 1 kn own , q u i t  e d i i i  i r e  It IS t ~ie c a s e  01 t bit’

.ubsc.rbtr tg f r-act i o n s  w h i c h  are sma l I i ut mass, lit t h i s  connect  ion, the d i i —

t ot -en  t l i t  ed m e i  50 re ’un eu t t  a of nh 0 i ’o-~t i-oct tire antI Opt t o o l  p rope l t  i es of d i  t —

Ic r’eitt it - no :~o 1 t ’ r -oo t ion s is of  gt-ea t i ntpo r -t alice

_ _ _ _ _ _ _ _ _ _  - ~~~~~~~~~~~~~~~~~~
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l E e  P 1t’5t ’ l i e t ’ of tt’ r t ) s t t I o f  d i t t  t - r e n l t  e ’ r ’ l g i  it r n  t h e ’ i t m r m o s p h e - u - e-

(m i n t ’r a l  pa r t  i d e -a o f  s o i l ;  s u l f a t e  p i n t  i~~~l t ~- - t’or - ruut -d t mom -‘- t u l l t i r ’ .’mis g a s ;

organ ft and ,mn t h n -opogen m c c onu mp on en t s , t’t c - ) t w i s t - s  t h e ’ mtr gon t P rob I em o f ’

s t u d ’ . ’  i ug acroso 1 son r.’ c-s  arid s t mik s lii i S comp I i cat  oil p rob I emim can he

sd ~ eel on iv  upon t h e  .1cc omp I i  shntent  of ’ co rupo s  i t o  oh- ’_ e  i-va t ion  
~ 

r~ ’ ’.~ I- _ tr im s

w h i i t h  m n i o l v e ’ n t -mot e s e n s i n g  at t h e  s m i m l ’ace  and l l’~~;iI sp ace , ;is I t t ’!  1 as

m r t ’o t mea so m-eme utt s of , t t ’r - osL ’  1 an nE  some’ ga seous  con ilp on e’nit 5 0 I t he ~i t nio split ’ me

rie~t r  t h e  s u r fa c e ’  and in t h e  f t o t - at m o s p h e r e  -

Th~- ob ser - ’. a t  ~on ~‘ n o ~~t-a~i s h o u t  Id be ~-omh i u t e d  ms i t  It t heoret  i c a l  node 1 i n g

01 a e r o s o l  sou rces  and s i n ~.s ~tn~l t lit - p r o ct ’s- ’.t-s o f  g l o b a l p a r t  i d e  d i  f f m t s i o n i

in the t i -opo sphe re and st i - a t  osphe n-c- . ilte proc, rallt or  t ht’ G, ’tARI \ I -~ an

example o f the c omp 1 e x app roac ii t o t h e  a o l  itt i out o f t lie p rob 1 cruu 01 at  i t o  S —

p h e r i c  a e r o s o l  and t o  t h e  eva l o o t  t o n i  0 t~ i t s  I n tp ac t  e lU  c i  i iria t t’ -

S m  gnt ’tI i n  [Sen ingr . it l  .~S N o v e m b e r  1 ~r7

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
K .  \ . i  - kond rat ~-ev hi(TiT lltimt ut~u nri
Pr-o fessor Frotessorj
The \o ’. ey k o ~’ M a i n  U n i \ - e r ~~iyS- cii Isy oti t i n g
Geophy s i c i l  Oh so rv at o r~ 

I..,

- F’.,

“— 5—--— ’

- _ -- - L - _____

J , ‘14, R ose n
I’ ro ic-s soy —

Ilniv ei -s it y ot W~- om i n g

S

- - 
- - - ‘

~~~ 
-

~~
— - - ‘

~~~~~~~
- - - - -  

S 



~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

.~~~~~~~ .-‘*- ~~~~~~~~~~~~~~~ -~~~~~~~~ ‘~~~~~~ ‘. - - s  
~~ ‘ ‘ “$ T T~~~

.-~~i l l ! N l ) I  X I

L I  ST OF PAR ’l 1 Cl  P A N E S

OF l i i i  ‘H r  I I  ~~; oI— ’I ’ iIC iS , \ / l J s ~~ l X i N f t I S

oN’ TIlL REsUI :l’s i ) l ’  l I E STI’ A ’l ’O SPIHiRI C

AEROSOL STUL)Ili S

2O -~~(. Novemb er , lw’ , L e n i n g r a d
\‘oe- m k o v  Ma i u i G e o p hy s i c a l  O h s o r ’ .  at  or ~’

P ro fe s so r  3. ~l - Rosen U n i v e r s i t y  of l~von I

Professor U . J. ilofmann U n i v e r s i t y  of l ’ .y o r t i l I g

Pro fe ’ssor  F .  B o r i s e n k o v  MGO , D i r e c t o r

Professor  V .  St ep an e n k o  MCD , l) eputy  D i r ec to r

P r o f e s s o r  K .  K on d r at y e v  MCD , Ch ie f  of 1)epartmen t . Sc i e n m t  i f i c
— Stipen-visor of the e x p e r i m e n t  on t h e

Soc le t  S i de

Dr .  N.  ‘Fe i - -~ l a r k a r y a n t  s ~L O  , Chie f  of l ab o r a t o r y

Pro fe s so r  I .  Karo l  MCD , C h i c - i  of Depar tment , Sc- i c n t i t i o
Su per ’.-’ i so r  of P ro jec t  11 of  I’ii S.

Dr .  :\. Lak t ionov  I n s t  i t t m t c- of Appi led G eo p h y s i c s ,
C h i e f  of Labo r ato r -v , Sc i ent i f i c
Supervisor of the Soviet t eam

Dr. L . Iv lev University of leningr ad

Dr. ~ Bine nko MCD

• M r .  B. V d o v i n  MGO

D r .  N.  : a i t seva

Mr . V. lvanov  MCD

Mr. ‘~ . k o r z o v  MG()

Dr. 0. B ar t en e v tm U n i v o r s i t  of Leningrad

Mr. N. Kjome University of W v ouu i i u g

D r. V. Shlyakhov MGO

‘,1



--5

-~~~ 5 - ~~~~~~~- - - - -- — - - 
- -

A I 1P E N D I X  2

COMI 1AR I SON OF RESU LTS OB T A I N I J )  ) l ! k J N C  t i l l  IJSSR-iJS,\
COOPERAT IV L AEROSOL MEASUR E M LNT l’ i - I . i ~J~-\M [\  \~~,\~s1~

*

In the summer of 1975 , a cooperative f ic - li eX I) s - n i  uu i e u i t  w a s  conducted

in Ry i s k , USSR , for the pu rpose of c o m p a r i n g  t i - i c  ve n t ic a l profile of aero-

sol as determined by two different techni ques: the i unpa c tor me thod (us~;P)

and an optical counter method (USA) . The experiment sos  r cp coced  in  t h e

summer of 1976 , at Laramie , Wyoming. The USSR fiei d p a r t y  inc luded  A .

Laktionov , of the Institute of Applied Geophysics (Moscow), and V. li ’ :iri ov ,

V. Binenko , B. Vdovi n and V. Korzov , of the Main Geophysical Observatory

(Lenin grad) . The USA group consisted of D. Hofmann , J. Rosen , N. Kj ome ,

G. Ol son , and D. Martell of the University of Wyoming . Tn all , a total of

three successful balloon sounding comparison s were made. In this Appendix ,

we will describe typ ical results from one of the Laramie soundings.

Composite profiles for comparison of sintilar data obtained by the

two techni ques are shown in Figures 1 and 2. In these figures , the

impactor results are shown by the heavier curve and the optical counter

results are shown by the lighter curve. Figure 1 refers to the concen-

tration of particles with radii > 0.2 pm for the impactor and > 0.15 pm

for the optical counter (the smallest size range observed by the two tech-

ni ques), while Fi gure 2 refers to the concentration of particles with

radii > 0.25 pm in both cases.

It is clear that there is good general agreement between the two

methods for smaller particles (Figure 1) in the troposphere . No corn-

parison below 500 mb has been attempted . At an altitude of about 130 mb

in Figure 1 , there is a significant discrepancy between the two techr-ti-

ques . In this reg ion , the optical counter experienced spo t-adic high

concentrations of aerosol , which was attributed to aerosol expiration of the

combined equipment , and therefore , was not included in  the analysis of

the optical counter but is present in the iinpactor data. ‘J’hus , the u s -

10
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I

e epoitev e o m t l t l  sc- c-~ p I :mt m ieel nut ~~~i ’ i i t  ~ t lo~’a I O ’t - o l  p 0 t  liii m o n t  I i on  t h e

t n t  ‘ . t  mn mi n e ’nit 1~~i s k i s ~i ,

In the st  i - i t c ssp i t c ’ i ’ c- , i t o’. c- I ~ , t n I ’ i o I  i I t ’ r - .  I i i  a i~~~I b I l i e  I Iso

met hotls i i i  t h e  i ’ O S ( ~ o f s ir i ; m l i i i  pit i i  i~ ( I  i ~i l I I am c- cD t i t o  c int l l a m ’ ,

but ti lt- mh— ,o lm i te’ oi - c e rtt n i l  t o i l  . 1 — , n i - . i ’ ; i i t s d  I t  ( I s ’ n : r tp :t~ - t o n ’  m ii : t ! t ’ i m t  .1 si di ’

of 3 :.iii ,m L l e ’r t i t an  t h o t  i i t - i ~~t t i ’ t s I  I ” .  t h e  op t I ’ . a I  p i ” t  i d e  s ’Ol t i i t  - I t  l~~

t empt t u i g  t o  _ i t  t r i  b u t t -  t he— s .c - - m s  t o t ’  t h i : .  s i t  iit i’ , s ’iilt ’i i l , intl l i i  tiit’ tiII I i I c ’t (i i ’

mul c o n s m s t s -I i ev i n d i c a~ t ’ si e a r li e r , t O  I In -  h i ion ’ i ‘ .5 ’ I u i 1~- i i a t r i ~~e t i  t i c  st i - - I t -

o s p l i e r t i  , s t t ’ ’ - .~~ t . llowc’ ’ .c - t’ , t h i s  \ 1 i 1 l i i i l  i on  s lo ’  not t ’ou cO: i IS l , i t !  i s I l  It

the r e - - I I t s  t h a t  m~ i l l  h c- el t S s ’ I i 5 ~~e’ i  i t  t - u ’ , P a r t  ‘1 t lit ’ ~l m . ~ i- c- p a i n ’ ’. s a it s i i

t i m  i n  I he’ n-~ O I , i  t c-el I o n  i i i  I I t s ’ d i  I t i t  c - r i  1 r 01  pa i i  i t ’ I , ” co ~‘ l b o r r d  i l i ~ 1 0

t h _ ’ p r t s f r  h— t i m  F i g u r e  1.  l E t s  opt  i & ’ :i I i ’ 1 1 1  l e i t ’ s ’ t n i i l  t i ’ c l i i  ‘ . s l l t  t a - - I  i v

d e tec t t h e  Inc ’rt — ntil n iei ’ s~m Is c n m m l  1 ( 1 - I lI’ t n~: I c - - - , i I - i t ~ i S  n ’l  - I I i - i ~ r — I ’ : I I ; ~ , — i u m c c ’

the 0. 2 pnt rid iti—  ‘. i t — t  i d e -  - - c - c - r i  i n  t he I : ‘p i  ‘ ‘I  -. i i i i p  1 t~ i ’s — i t t ilt’ vol’:

I i uit m t i t ~ tI c-I c ’t t  Ion w m t h  t l i t ’ ~pt i c t i  : r l i s ’ l ’ Ii s ’ i~ p t ’ i~i II I ) i ~ t ’ .  i ’d l i t  I i i I l \  t r ig t l t t ’

m m p a c t o i ’  s~muit~t It ’s  -

Vlt t _’ c i t t i i j i m I ’ t s i s n t  of h u t  i l i _ ’- . i s t  l i i t : : i’ S I i ~(, ~~I I I  i s h t ’ ’. ( i ’  i i _ 2 ’ , prm t ) , 0:- -

sho is u t  i n - i  F i ~~t i i ’ e  _ ,  1 — . rio t - I ’ -. i~s~ i~l ; m ’ — l i i i ’ I i i ’ st i l l I i c t ’  i n i i — t  I c ’ I c - ’-. , h l t i c -  ( L I ,

flt iti t 0) 01~ -u i t  i n  t he t m’ops s- -r i t h i c -  r e s t i l t s  m l i t ~Ii c m  C s ’ i l s ’ t ’i I ‘~ 1 I O i l  ~l I a e r u~ S i l

t han t It o ‘pt i c ’ 1 pa i-I Ic ’ I t ’ cour t )  c - i - t h e ’  t i m  t ’ t i’ - tte t , I t s i t c o ’ . or , I ;  not Ve ’ I V

s i g m i l f i t  a n t  , Mit - t i  i s u i r k  r u p  m c i  t h  ji , ml - t i t  h ’- I t i - ~~- c ’ l i , i a t h l  t ’ti i ’ ‘ , h , i i )  rs~ - . o l n i  ‘it

t im i d  or t he’ opt c i  1 nit ic  ri ’ - . t’opc- , - I C s i l l  g I one i a  e I r. ‘.uiulh I i so: coi l : )  c-c l i - - Tru r I —

i i i  t -  p a r t  i t ’ I c - -. i u m I lie m unp is ’ ( o r -  m i s t I ic ’ h u nt il  ~iS t tn - i ’ .’ li _ i ii m c  h e  I v  t he ’ 15151 m c i  I

dl ’ I i r I ( s r .  l ’ i t t i - -. , the’ i i l i pa c ’ t o t  11101 hod o o i m  id p i t t - so inc -I s- i r : l: m ‘-p t -r ip i s a i ’ s - t i )

co in  s l i t l i t  i o n s .  I n  t he’ st i ’ % t s s - . 1sh c - i a ~~, \ s l i & i i ’ l i t ’ art c i i ’ -. .t re  Ps~~t 1’ 1 ic 1 i t id

hi -‘. e t~ I c-c t  w o u l d  p ro i sab  1’’ bt ’ n t -  I g ut  r I’ i s ’ . i t I t  -

~ hc’~~i - mc - - i i i  I i i : m ’ .  o l o~i u s  1 0 l i i i ’ t c - i t t I t  1 0 C inn’  I i ’  I on I Eta ¶ ii i i i  t l ie

p ar ’t  m c  I t ’ ’ ot ’ m i t t s i c - S t  , i i t ’ I i  i t t ’ c ’ 0 s ) i i ) ~~it  I s ’  l i t  s ’ I S  I I \ ‘0’ - , ’ I ’ .  c-c l l l m t t l t ’ t ’  I itt ’ ‘ii’

I I c - I  I mim i ~
‘ mo- - c l  t i l e’ , t I t t ’ . m m t - c - I n c - i l l  lie ’ 1 - i s  s - s i t  t lie t n o  ti lt t ft ~ S i5 ’ i “ O f l t I’ I ’ .  i ’o , ’~l

h o t .  p a r t  I c i  0 - - :o’- i sc ) rc i eu ’  I i it ~ t in  t l ie  t ’ t ”-o I n t l  I O T t  of  l it ’ ‘ ‘l ’~ 
i t  m i  nut m s

he’ , m l s - 1o ti l t’ ic - I’ t’ t ’Iilc - i i( hot  mtee m t  ( l i t ’ ( i t t m e t  E t t i s i  - - in : t ’ .  ut i ’t l i t ’  i t s  0 , i , i s l  - 1 0

1: 1 g m t r t ’ I , fcmt ’  i m i s t  ~m n s ’ c’ - (itt’ in~’i - e si l sau l lu — p a r - I ~ I c- i-. 01 1 to t i s ’h i i i - _ l i I i c - i ’ t ’ w e ’u ’ c

im pp: m refl ( l v  - - -o~- nt  t u t the uit i e i o ’ .c -o Is c ’ I s O  I I  e i i t t r i p li t ci  I t s .’ t cttlO t ~,i , n u t  Ic -  t im e

H
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k
1 f a i r l y  t r a n s p a r e n t  s t  u - : rt o s p he r t c  p a r t  id es w o n ’ t - e l i  I f  t t ’ t t l t  t o  set ’ ar id  cou ld

not be cotiti t  eu W I t  h high at’ t’i t i- .m e ’ v -

l o  t he know I edge of’ the I r m v  c - s t  i gat  on-s iu t t it i s  cooper at  I Vt - pm .og r - ani  ,

this was the f’ i rst counpar isout of pa rt it It’ c ott u n t iu tg I c - c - hu t  it h tn e s and opt i c a l

- :  m i c  roscopu ’ I c - e’hn i ques . 1’he I a t  t t- r , r u t  cou t t  r im --. I It ) e 1 eCtr ont u l ti c i ’Ost ’opc-

ama 1 V S 15 , h u ms soiitc ’ ~tIV~tit t ages j u t t h a t  it the i ) it u ’t ic it ’s a i’t’ Ce ) t a t  l i e , t h e ’ m m ’

¶ m at  ti re wi 11 no t be a It e red by an ut l i - -s is - Il ow eve - r , t h e ’ I owe i’ :. i :‘ e - l i m i t  i t f i t  r¶ opt i c - a l  m i c  ro se’opes i s sou nc w hum t  of a d i s a d v a n t a g e . ums I s t he’ i m i u m b i  l i t  i- t i i

- 

see L i q u i d  pai-t ic Lo s  c-as  ii y - In go tte ’ rut ! , ho n c- ’ . - c -  r ’ , i t  I S :t J o i n t  feel  I mt g

-
‘ 

- th at the compa t- i son was a u m s e f u l u tu ic le r tak  ing , is r h  r e s m i l  t s wit i t ’h ts’ m Ii he- o h

-
‘ va l ue in d i r e c t  i u t g  f u t u r e  e-o o ltc - r :t t iv e wot -k . It i s  thimi oum- t’t’el iu tg t h . i t

-

- the sp m r i t  of cooperat ion  necessa m- in  such a progr u mu l t  and d i  s p I .mved  l iv  t I to

par t  t c  ipant s th r ou igho t i t  the ’  two e’~ t u ’ s of t h i s  cooj)erumt m y e  ot ’ f o r t  , shou I t l
- se’t an ex au rtp le for  such f ii t  tire e f t ’o r t s

- 
5- __ _—— __ _-_—_  - - -5— -~~~~~~~~ ~~— — -----5- -- - -- - - -
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F IG IJRE CAPTIONS

Fig. 1 A comparison of the imp um ctor results (r > 0 . 2 1 )  t im; t h i c k
line) with the photoelectric particle counter results

(r > 0.15 urn and thin line) for 4 A u g . ,  19Th .

Fi g. ~ A comparison of the imp a ctor resul t s  (r 0 .2 S  tim ; t h i c k
l ine ) with the pho toe lec t r i c  pa r t i c l e  counter results

(r 0 . 2 5  urn tint ! t h i n  l i n e )  for 4 Aug., 19Th .

13
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l c)N~ W AVl ~ l~,\l ) l A i h i t \ ’ ’iR - \NslhR IN ‘l i lt

A I’M SL’h1I ~I~l~ AS AI ~I~ h C’l Fl ) lI\ -\I -  kUi -~e ) i  -

‘[he second p hase  of t he  So’. iet - A it i t - n ’ u c a n  i t - t o - - o l  - t ’ a c l i : m t  t out c x p e r i l i I c ’n i t

in t h e’ re’g t o n  o t~ Lu m i - an n i e  , Ec v oni  ng , I P~,-\ , c’ s iu l i p t -  i ~e- cI t he t m e ’e’ont ip l 1 sh in e - i t t  of

n o c t t m m - n u u  1 a~- t m nou t i e t  i ’ i c  mcuc --- .u t e ’ n i e n i t s c i t  t o u i g n a ’ . - c rath it tort fluxes E t c - t o r e  c - n i t

at ’ mu So I sounid t o g  o t’ t h ,, at  mit e) sp i te ’  ‘c’ . ‘[ l ie ’ li s a so reliieu it ‘t w e ’ i c -  t a k ent  I ~c0 hoot’s

a f t e u ’ sun s et  ar t e l  t w o  ho t i r s  b c - f o r e  sit itris e’ . t o  e l  i r i t i f l a t e  sh o r - t w a v e  I’t i s l ~ it 100

e f f e c t  on -i inc -a su r eu i t eumt  S

l’ re l i m i t  m n t i  i v  work  c - ou t s  I st  oil ci I I ) t) Ifl m t g  the a c - ti n o itme t n c  n - u m cl  i oss~ iid e’

A R S —  I t o the ,\ n tc - I ’ m c’ t t i t  iiie’ t e’o rol og i c - u i  I r ati  I i~sontIe’ ; 2 )  e’ S t ab  i i  s i t i ng  t h e ’  0 ~eIe u

-
‘ ‘~~‘ p r i o r i  t v t o n - n -eat! i ng  out the ohse’ r ’ ’ .’ e’cI rat! i u m t  I vt  an t d  met e”Ot’O lag I ca l  pa r , t r t i  -

e t c - m s  of  t h e  at f ln t sp h t ’ i’ c- , tIJI ~I 3)  1 ah o r a t o r v  c - a l  i l i r a t  ing  and c -h o c k i n g  c i i ’ t h-

ra d i os on do .

F u— o n t i tc - works  c) t~ :a i t  sc -va , c-t u l l  , (1  ~ ) ‘ - I )  , t he i-uris c -n - I - or  in I l i t ’

l o u t g w a v e- n ’ - I h u t  iou  f l u x  m e;m s mi re mi re ’ n t l  s i s  0 .0 1)5 c u t I / e -m m in  for rt ’tt  1 f l i ght

cone l it  i ’.t u i s  , w h i l e ’ j u t  d c - t e m r n i n u t t l o u t  ot t ? t L ’  i ’at t ’ c - i t  u ’ad i ; m t  i ye e’h ~inge of u u i  t ’

t eunper’ t i t  l i i i ’ , i t  I S  (1 . ( 1( 17 °C/h r  fu r’ Ap = 11) 1) miu b .

‘[he pmi i ’poSe’ ot ’ a c t  ino lmK ’t u - i c  s o u n d i u t g  was  1) tt ) o b t a in  ver t  i c - a l  p r o —

i i  I t -s o t ’ t h e ’  l ou igwave  u — a e h i a t  ion f h t i x c - s  u mut e l  a e r o I o g i~-~i 1 pa rameters , and t o

s t u d —  t i i e’i u’ t em p o r a l  v i r - j a t  j o l t s d uring I lie t ’xpe r ’ i m m i o n t  ; 2 )  t i  c o u t s i d e t -

i t s  1 o e’t ’t’t’e- 1 s o t~ leroso I um u iel  . i e  t i V t ’ gut  sc-otI s c’omll j lo f l e t i t  S Out t he  r a t e  o

rail i ’ m t m ye ch iu tng t’ 0 t
’ t e ’ni tp era t  u i u t ’  • us i u t g  t h e  c hat  . m of t f tc -  u i c ’d0 uIt~ i iIt Y I uig nm e~m s i t  r e—

utm eui t ct ’ at ’ rosc~ I , conid e’nsat i out nbc t o m  a ne t ci o m r e - ; t t u t d  3 1 to cctui tjltl r’o the dat a

obt a t  ut ed for  el i  t~ fe Ve ’fl t geogt ’aph I c  a t  ‘oil c-s

The det c-rn i u - ia  t ion u I ’ the -  of I ’c-c’ t of c l i  f t c -  i c -ut  f ac tor s  on t he r a t e  i t t ’

I ’  
ruid i - i t i V c c hiange e) I t erupt ’  rat mm me win m Ic1  l ie nut -l i  t’~m s i e t  i t t  t he ’ c - a c e  e) ~ P c - c - f  r ut I

measurements  . w h i l e  d u r i n g  t h e  mc t ind uct u -ic ( m t  c - g rum I )  s o u n d i n g ,  of spec m u m !

i mportance are t h e  i ’esil I t s  of lie ’ ac cornp auiyin g measuremen t s  of t e ’rnp eratur e

I ( i  

—
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s t r a t i t’ i c a t  ion , m r  i t , i r - t  i c u l i r , st I tch the ’ d u m t , m o ut  t he ’  c c - n i t e i t t  cd i~~ t c r  ‘.- um l t o r ,

ae- r’u- ci l  , c :cti te ’ a u t u l  o th o t ’  t u t u  c- i ’ g I ~~t’~~i l S  e-ta nn pom tt ’ u t  s o f ’ t h e  at  irio ’~h s t i e i ’ t ’ - sin - l i

i s  C l )  , etc.

‘I ’he’ - e ci u ’ m i d  t lie r c - -~u i i t — i  o f t ime ’ n i  c’ , t  1 utto lc - I I t i c  • t t 5  i l l) !) ! I ed t o  ,,
~~

p e r i m u t e n t u m  I e’t) t’id i t  I o m i -  , t ’ u tu m l i  Ic  u n i t ’ t 0 djllul n it i t  at  I i i i ’ ’  e v i l  n o t  c ’ t i t ~ 0 1  i c’O 1 01

• aero sol  and ot i t e r  t n- I ~r -s I I  t i - i t ’ o J u i w l ’ . ’ ,,- 1 1 , 1 l i l t  lof t t i _ i n s  I c r  i t i  I he u t t m n o ’

phere . ‘I ’ u t l’t l e ’ I c t ’ t h - it ’ U SSR Ropo u’ t  \ h u l t c - i t s l  r x :~ ) l i t  s t h e  i u - i t ’o t ’u i ru t t  ion about

• the  1 aunc lie - s c i t  ac t t u t u m n e ’t u - i  c’ i’ .i i u i sou t de’s - T u e  I au ru c l i e s  w et - c -  e a mu’  i c-el out i i i

c l e a r  sk ie ’s  I c - b ud s t o t  exc -et - c h i m t g  2 — 3  P ) ant i  l o w  w ’ i u ’ t el . l i m e  g c u ) ) i ’ ;t p I I l c ’ut l

c oord in a te - s for he h a l  I - o o u i  t t i c - m - ~u l r t ’ u u l e u i t  l i ’e’a h i r e ’ 4 1 0 2 ‘N , 10~~° t~, antI t h e ’

u m i t i t i _ ide ’ l~~l S  2( 1 ( h ) i t  , t l s u t ’ . i  t’ u I c ’’. e i

The c-y e  iou I c ’ n t  i v  I l v  t h i t i ’ i n t i ~ t h e  ~R i ’u i s o l - ‘t m el i t  r o n  c’xp c - i’ i utt t ’ rt i h i i w e ’ i ’ e e l

t h e  a l t  r t t i d c -  of the ’ t u ’ 0 0 0 h l i l u i ’ u c .  I l i t  ; \i i i Ll ~~t SI , 1’ ) ti , i t  wa s ii  t i - i t, l i ’vs ,’l i t t

12 0— 1 3 1)  unb ; m t ic - ti t h e  t n ’ o p c - p ; i I i ’_ c ’ b u i n t c -  st m ut t  t t ’ ue ~I tn ~I I tm- c - reel j ou s t i i  l t i O —

181) ml) ( ‘l ’ ;l 1-’ l c - -~ 2 t li u -oug l -t t’t o f ’ •-\ppe ’n el I x i )  - I h i i s  l i d  i s  ~o’t ’ s pe c’ i um l t n t  - ‘ t ’ - ’ t

si n c -c  t he  t i t  i t  tilt ’ 0 t’ t h e  t r op op ;t t t ’i t ’ s I ,~ I f ic a n t I v  t i ’fc- c’t -i t I - i c  vt  u -t i c - i

pro Ii  le e l I ’ Ic’ i’c iS(’ 1 cone-c-n t i-at ion i~~ the lowe ’ r t i t i n o s ph er e  and ujipe r t l u l l s :  t u e  - -

l’iic- i c ’ r t t  so 1 l i v  c - m s  in  t It ~s ~~ rt of  t h e  i t n i to sp hic i~c’ a u- c’ p ar t  i al 1 s I l l s

to c x e ’h l l l g t ’  proc ’t ’sses It t h e  t it h i c t h ) i u i S e  m i d  ‘. - u ’t i e ’u t i t i c -  ic - t  ivi t v i P i n u t i c k ,

et t i , 1~~
’ o) . h ere , a change  in t h e  aer -o~ o I  tfl c l o , :o t t t ’ pr ot m 1c”~ and  a N

d u c t  r o n  of t i - c -  a i i  t emp e r ut t u re  1 : ip - ; e  u_ i t t  e um i t -  uiIt ~ c- i ’ve~l , ,‘\ l 1 t ii i ’; m f l ’~- 5 t  c

t h e  iong ’ss’ave rad i u m t  i c - i n t r a mt s t’e’ n’ hr t 1n’ atu i t os p h ’i’ e’ auu ~1 t h e  v t ~’ ml i d ’ : I ct  r , i  t i —

f t c ’ at  ion  of the  i t , -  r’ oso I nuuu tbe ’t - den t s  i t  v ( ko i l c i  u - 1 t  c-c k - ~a . , i ; I ~)7t~)

As ce ’ c’m t f rom F r  g l i n t ’ 1 t . b ,  c ) ; t r i d  ‘ [ u m b l e s  2 t h r o t u g h  ( t  d l  .. \ 1 t h t e~t u s l  i x  5 ,

1 c -  i mi d’ r’ c-a- ;  c’ o f t he c - f  I c ’,,’ I Vt ’ t he’ u - m u l l !  curt i ss i on  , I - , w I i i  In -  I g u t i s i t iut  i i i  l v

o hisc - r t _ ’ c’cl i l i t c i , c o n s e q u e n t l y ’ , r ’ icl i l l  Ivc ’  c o o l  t u g  t , m k e s  P h  i c c ’. -\ c e ii’ l l u g  t o

the el tt t c) t ’ the ’  ~~~ r i cant at ’ m’cis c i  I son - i d , t he t ic -  1 ’ u ; ~~~s 1 1 i t’ u ’ s i~ th r acl t a t  i c c -

heat  t u i g  were oh ’~cr v e t I  i i i  t he i’ e’g 1 5 10 i t t  iuic’ e’r-s 100 J i t c l  s t i l t  - inive rs i s l i t  I t  t’ t ’s

and in ‘he t u ’opop m t i c e .  1- i t ! -  ( -- c a u u t l i l e ,  F j , i t c’c- I (a . c- )  s to w - - the te -i ’osol 1 t v t ’r ’

at f lit ’ l e v c ’i c it 10(t 520 nut) , 1 1-it’ c - U r i c- c -n t  u - i t  t out of j t i u ’ t  I c  le ’5 , the ci z~ ot

w h i c h  e Xe’ oecls 1) . 5 ( l f l t  , h o t  r ig . 5 cm -

~ . I he’ r e - • u m t  the (s i  t’  0 t~ t I t o t e’uuu I t e ’ t ’ .l t u t u t’

i n v e r s i o n , r aj i . mt I ’ .  e~ heat  j u g  t ip t o  0. -LS ” t ’ h u n ’  i s  ctb se ’t ’ c’ c’ cl w m t h  t he  t ’o l l o w i utg

strong rail i m t  i v e ’ e d O  I i  ng d owu r t o  I . I 3” C, - ’ hi r .

-—-5- -- ‘ -5- -5— - --~~~~~~~ -— ‘ — -—5- -  - ‘ - - - -5-  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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m t  t i t -  I oi’ e ’ t  ‘— I  i - u ’ ul - I s h c - i ’ c ’ - t i t  t l i t ’  h i t  I c i t  ‘j)_ _ j t l i t ’ , I hm ~’ ~u c-i ‘:,o

p ,tr t  i _ c  l e ’ c-~t u i c -  u ’: i t  r at  i~~’o rt ’ Ic  ‘ i s  1 I , S 5 mit ‘
, l u a u  lO ‘p u - i c re L ’i s ’ c t  t i n -

l i c -  u ’: t to c lt  n _ t i l t  t c  t etit~
i s ’ i— a t t I c -  m u  t h I ‘— m e g  I ‘ti .i t~l lie ide1 I t  i on.: I t’l’t’c’c’ 1 i i i ’ 0 - one ’

_ m h ) - ,i s n ’ I t t  t o n i l t t i ~ ’ e’ I~’~l t~ ra~l 1 i t  cc ’ htc ’ _ m t  t m t g  mi l l  I s ’ jI , ’ 7 5 ’  L i t m  t n t  i It o I s ’ w ’ : - i ’  1 t s  t~t

i t t  t h e’ _ t c - r u i ’, s i l  i t ’ .  s i  _ t : t o  t o  i - id it i i i ’ c - i ’o! in g  ulc i tc tt l i i i~ i) (’ ’’ t ’/i i m i i i  i t t - i

tmpp e ’r’ p~i u t

I i-t o ‘~Oii ic -  c c - m t i c - m i  prof i Ic ot ’ I In i -a t  e’ ‘ i m m c l  I I t  i s c- I , s u i c s - ol t t w I l l ’  I -

it t n r c - a m t  ic -r ’ i t - so l t t : u ; r t l t c r ’ t I c - i t -  t 1 c - i ’ ’  ‘e~ u i  ii t O  I t s ’~~ii ‘,‘ 1 ( b . c  1 .  I l - i c  mc -  i ’ t ” - s  5

tit tel 1- , m ~l m _ t t t  i ’ ll m e t s i u  r e uiue u -u ’ s ‘, I i u ’ i s ’c - ct  I t a t  l i i ’ hr i i : luc ’ —~ I s i i  t c - t t t  c i i ’ , I , i ’ ; t u f l  t he

a t  in eis p he  n ’t - w’ , t  S i ’t ~ - , s r i  c - s I  i’ ll - i i i  ‘ .~ , ~i i i ~ l ~u c-~ ic  t , t s  ,i ‘5 0- t t t i ) u , i  rc ’~h I s ’

.- \ t m g t m s t  o - ~i ; m ,  - m i _ c l on \ t t ~ o ”  t , I ’ )  i s  ~s l t - ’ ~t I t , t L m : t : t c ’ I m e ~~ a t ’ t c ’ u s i t i t : -  ‘ 1  1

‘Fi tt ’ c i t  t t c - Ft’flc’ t i i i  t l t c -  i t i t ’  5 i l  j ’ i ’ s ’ ’ i t ’S t O  md i _ , t  i s ’O ‘ I ’ ’ I i t  t ’i ’ — I ’ c ’ i s ~~t c ’

— 
dawn i  _ m n ~h _ t m ’ t - u - - ; t t i t - : - _ ’ t  i t .  :~~j t i s e ’ : i t  i ’ .~ ~m - , - s - s i j t c ’s h i l t - i  t u — :i t t’ - ’ 5 i’ : t t i t  i ’ ll o t

t i c - f c-i t ru t l og  i c-a I c - ont~h t t i s i s  . t i n t  i i  i s J i t I t C l l !  I t o  t i l t  i ’I’ t i  l e t  ‘
~ I ii t i lt 1’ :

I u i m t u i c h e — - i -
~~~~~ ‘ h a - i s  ( I t k t t m l ’ t ’ 2 ( a l t ) )

l~t’ ~_ m y  51 i’ _ iu5 1 d ’ i_~ i i c ’ l l t S i s ’ J t t ’ s ’ t i i  I l ’m , - u c m m  1 , i u ’ I c ’ c l o t  , u t h u i t ths i c - t ’s i— _ ob

La y e r c . c t  l i e ’ c-c ’ii\p 1 V c ’ ci t o  I ice’ i ’~ u d i i  i c’ tico ic ’ I ci t 1 ‘ I o int  w i t  m~ 1’ l i i  ~~~~~. i c - i  i e

ru mt i  m a t  m c  e i t oc in e l a r ’ ’ . ’  I,i~ c - i ’ s .  l ul t i t e ’  ii t t t , l s , I h e ’ s ’ i  t i s  I i i  e r , l i i i  ‘ ni t : m t  t i e ’

c) t ’ t e ’uul pe r ’ ; t t  ur’ e’ m c  c- I ~t :o- t c ~ d ’i ’ s1 , i e ’ , , l i e i ’ t i t 5 i s h u  : i , u i i i  i s ’ t ’ s ( & i  t It:’ I j i l t i  I _ i  k ’_ ’’ - h _ i c c -

wI t m Ic t h e  t u p pe  r - b o tm ui sl a u c ’  c l i i ’  i t ’’ - ‘ ‘ I s I ’ ~ I s ’ 0 h e it st  u k  h i d  t l i t ’ I s ’ 5 i ’ I’  bs ’iil tc h i n -u

i t  a lte ’.tt S t i l t  I ’~ ’ e -

i owl ’  t i ’ i s o u t  o f  t h e  vc ’i ’ t l i i i  ‘ ‘
~~I m i c ’ - s ’l  i c - i c ’  , t ~ si~~-~ , s i i t t ’sl I Ot’i t tO ’

p h o t o c ’ i c - c - t n ’  i c  m c - ,i- ;ur ’t’nioitt s h i t a  , u i : , i  r i d  i l l  t~~ c’ p r o p - r t  t e s  5 i t  t u ~~’ ttiIk ’~h l ’is ’i ’c’

t i l t ’  t i c ’ e’ o i ’  t - c - sponic b  i u Iu ~ ~~t’ 1, 1 Oi lS • ‘ - u s  ‘is - - t h O  I I no Ic ’ i s ’ — , s )  1 1 m c o n  -‘ s ’ t i  it f t I he

of  t l t ~’ i’~m t c - - f  t ’ , L i . t t u ’ . i ’ ~dta i ’ c - t ’ u t j  ( t ’ u i t l t e n ’um i t v d ’ he l~ ’ t t ’ i  t i c - I

he’ in i flcl 1. i’ c’s ’ h i d  t c I t  1 s t ut  c i  .1 ~‘i s ’ ’  i )  1 1  It ’ I I l i s ’flc ’j I c -  - , i t i t ~ I c ’’~ -

,\ ul 4 m I I c r u s t  I t t ’ — i ’ c ’ c’i t  ‘u_n i t ’ ott t h~’ ~~~ 
‘t -

~ c - - I’ .1’ . ~m t • t t s  I t ’ ~(. it .1 1 c ~s 1 5i t  t h c ’
m’~m t i ’  c t  r -ad m u t  t c ~ - c- h i n ge i t t  i i ” i ’j , , ’ i ’ t t t m r ’ t’ c e n~~i m : -  I c - l i  ‘ c - I  , i l t c e ’ l t i  u ’ i t i i ’ t l  ‘, i 5 m t h t

p m m ’  I r t I e’ ‘ ti tI t , tu uue -t t ’l ’  t’ xc e’t ’sI t u g  I)  . ott t .i I I I i -  c ’ s ’ : i ’ t ’’~~~’ ‘ s a t  ug - m i t  u I s  t i e - s m mu ho

l o v e r ’  i l t i t i t —  ,~0t ) nub m i t  t ’ r u i e ’i’ o c - I  l i n t i t t ’ e ’ I m u ’ , ‘ t  s i  t s ’ t  u~~i t  c i ’  c u 1 ’ s ’r , t ime’

ma m mu u i - a s  I i o n u i t t  ts i t c h  t t - -. t n t  I he ’ I u - s sistl - .P uii - T i ’)  I t  m s 5 e’c’ii l i - t int I m g t i r t ’ - ‘

I u. t c’ O u  i t ’ I at  m u ’fl ct  is ‘ i l  t Ite:- c’ pa u ’ a t utc t c-i ’ ’- I s ’  , t I lion’ wu- ,mk • udi i c - I t  c’ t n  he

exp l~t~ n eul  liv I) di t ’ m ’ i e ’ i m t t  i o ~ m t  de - t  t ’ m n u i t t m t  t i l l  t I  h i s ’ ‘ i l t  i t t u ~les i i i
’ a c - u  i u u ou m t et n~ ic-

lbs
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and n rose ) 1 sou ’t e ies  l u t i m n e h o t h  u m t  d i  f f e r er t t  t i i t -n-s 2) ci i  I ’ I’er t - mi t  n . i t t t r e  of ’ t he

ae’ro — -o i  ci~~t t e~,il , tc~( m c i  t v  l f l  c l l t t e ’ i C t i t  r c - g m s t u l s  s -t i  t h e  I c u i g i s u v e  r:tel at  m o n t

s p e c t r u m ; i I t c h  5 )  t h e  c - l’f c ’ c’t of nit ’t e ’ & t r ’ o l t i g i c ’: m l I’ul ct u u r’ ~, , stm clt is c i r i a h i  I i t ’ . ’

o t’ t h e  e eu’ t  i c - a l  p r e t ’i i t ’ o h ’ htu iut iii N’ an ti guis c’ci im - - i coutipontemt t s i i i  the at u l i s i ’ , I ’ t n -  : ‘ -

P robots lv • t ii i S corre I a t  iou i s more t ~i I - I c~ i n  t lit’ : m t  mosphet- i s w i m i d ’ s,

Cc -t n ipu t ml  son of the ’ re’sm a i t t - ,  of at ’ t i i l i s t i t ’t r I e’ s t t i i u i d  m i l f  c~: m rr  i e’ih out  i n  Lv 1: - k

and Lu t raun  i t ’ hu ts  showii t h e  i r s I ni u i t t  i i  ty  , but in - i  t i e  case’ of  La ram i c ~ in c - s m 5 5 1  mc ’

men -i t s , t h e  above  m er it  i~~utcd p e cci l  j a r  i t  ic - s i I i  t he’ I o i t g w u m v e ’  r ad iat  i o n t  t r an s  ft  r

mu m i fest  hemse i c e s  i u ic s S t  c- le ar !  ~ , h u t  t he l s m y c - r  o f  t cntper at  ure i i tv cr s  I l i i i , ~ it

the region of the t r op op a i i s c ’ , t h e  : i e i ’ovol  L a c e r  st p p r o x i m u t t e s  a c l ond  ~i s

i t s  a b s o r b i n g  t imid  e n t i t t  ing p r o p e r t i e s , m i t  i n  SOnic ’ c ;t ces  o~ op t i c - u t ]  ly ’  i c - t  i c e -

uteroso 1 i t  mu - i)’ he equ t c t  l e n t  to  :i i u i  :m c khsociv

The t h i n - i  l a y  c -ms  w i t h  a l t e r n u l t  i n g  he ’u it i n i g  amI d c - ss i t l l u i f  h i t y c ’ i l r e a dy ’

been tie’t ec ted  in t i - i c’ c - l o u d - f r e e  u t t n t o s p h e r e  f rom t h e  d l a t , I  c i i  p r c -c i on s  l o t  I —

nomet n c -  s o u n d i n g s  -

‘Uhe r e s u l t s  of t h i s  c - x j t e ’u ’ i u i u e m i t  c - u i a b h c - One’ t e l  s i 1t p o c e  t h a t  t I t c~ m u d  t m t  i c e

propert It’s ot  t l i e ’  at  t t osp he r - c’ a l’ i ’ e le ’t c’rull S l i c e 1  l ) y  t h u  i i i  1 O\ ’ c ’!’s w i t  Ii j  n c- n o . 1  —~~ ‘ - I

c o m i c - c - i t t  r a t  iou - i o f ’ opt i c - a l  I t -  l e t  i y e  , i e ’ i ’o cu i l -

rh c i s , t h e  r e s t r i  t s  o h t a j u i c - e I  t
’i’s’ii i t he fc - ic’ i c i  -- , \ m e n i c : l r l  c- x 1 )c ’r t i n c n t  nit mk t’

i t  posc  it - t i e  to  speak about good 1 1 11:111 t a t  i c - c  l ’ i t t  l u g  st f  t h e  da t a  on t l c ’ c c c i

c- or - ic- c - u - i t  rat t o n  i n  t h e  a t  mosp her e smnd i t  ta s i sp ln’  ‘ i  0 ra e1  l o t  i s  c’ r rope rt  I c-s - I t

i s  r a the r  ; t c l v m s . m h l e  t h a t  .i h i ’ ’t r tt ui t ’ t i i  ic -c l t u n u i lvsis s tI ’ t ! u c - : ; i ’ ~L iLi  ! t ~ ~~t,’ i ’ ’i c ’ i ’i~i i  , s

m i  order to qu u tu t t  i u ~i t i ye’ I y- ev :t  l u u t t  c th e ’  il l sc-c-c-c-red effects.

ku ~F I p N f l

K o n d m ’, i t  ~‘ t ’C’ . K .  \ si , ’’ C I  m ru r s mt  t’ , i f l s l  \ c’t’ c ’~ o I , ’ ‘l ’ i ’t te h c’ f~ ( t , m 55th ’ :ss I , I ’  - ~~ - ( s i t ,

1 9 ci -

K out d n ’ :t t c ’ e-v , K .  \ , i . , “ R u t d m a t  j y s ’ I L ’ i t  Ix c lt: t tugt ’ j u t  . \ t n t e ’ : s l s lue ’re , ’ t P c i re) liret t ’O t : c h , u t

p •  -1 2 , 5 , t ’dI’~~.

P i n n i c k , R .~~. , .1 - ‘1. R ose ’i i i i i s l I) . .1 . thi i t~it t ;mui u ’i , ‘‘st I’ l l  osphe rre ’ A c - n  c c i i i  y l c ’, m s t u i ’ e —
ment  c - ‘‘ J . -\t mc’s. ~~~~ I . , 32 , p.  1 1  Y - I 1t~2 , 1 ¶Y~~i

a t t s ev a ,  N .  A .  antI ~~ . N .  K o s t v s i r u o v , ‘‘ I o r i g w i c  c’ R a e h i , i t  ion I i c - i d  nt t h e ’ I c -c -c’
\ tm o sphe m’ e , ‘‘ Gidr omet e ’o i ~eh at  , p.  i - h g , I t ) 7 - 2  -
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F I Gt)RE CAPT IONS

F i g .  1 ~‘ert ic - a l profile ’s of radiat ive change of t emp e rmuu re (—) . - 
-

s ic -rose -t i e-out cen t  rat ion (.  . . ) , um n d sl t ’r c t c o l  n r t i x i n g  i~sit  i t )  i — — — )

a — W— 12t , 12 ’ ; b — Ii ’ — 129 , 1 5 0 ;  c- — I~- 132 , l a S .

Fig. 2. Ve rt icu t i profiles of t ennp eru mtu rc - , ( .  . . — W — 1 2 S , 1 3 1;

— . — . — ii - 129 , 132 ) , and the r a t e  of r a e h i s t t  [V t ~ change  of

temperature . (—— W — i25 ,l3l ; — - —  W — 129 ,132).

— W -12S ,129 ; b — W —1 3 1 ,132 .

Fi g . 5. Rate of t’ad i utt iv e heating of the  atmos phere v s .  aerosol

number d e n s i t y - .
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APPLNI) I X 4

SOy ui’I’—AMERICA N AI iROSOL—RA I)IA’I’ !ON

EXPERIM ENT IN R Y L SK

FOR WAR 1)

In spite of ut vast  auutou nt of e x p e r i m e n t a l  data s i c - a l  l u m b l e ’ on t h e

v e r t i c a l  s t  ructu i’e of atnosp h e n i c  aerosol (Kondr u i tyc v , 197 -b ; i c - I c - c -, 1 ) ’ 2 ;

uev , 1973 and Rosen , 1969),  as we! I as data  c - once - ru l i ng  r a d i a t  ion - i  p:mn ;munt’ t e’rs

of the whole atmosphere and individual layers (Vsms ilyov , 1973 and ::smi t s c’vs t ,

1971 ) , the re is no close co r re l a t ion  between da ta  on aerosol s t r u c t i m n ’e  ob-

tained by different techniques and radiation parameters of ’ t h e  a tmos phere .

Op t i c - z t l aerosol models , in particular , generally lack an a- ,leciua t e- e xp eni-

unent al background on aerosol microstructure . Therefore , a set o f ier ’ o so i

and radiation measurements is particularly desirable. These nueasuren rcmits

involve data collection on aerosol structure and atmospheric radiation

parameters for a spec i f i c  location ar-id season , and they are , in  t hemse lv e s ,

useful  and r e l e v a n t .
A wide  range of opt ica l  measurements and those of aerosol mic ros t ruc -

ture using ground , airborne and ba l loon-borne  equi pment was conducted in

R y i s k , U S S R , in August of 1975 , which provided da ta  to sol v e t h e  abo v e

pro h 1cm.

WE AT II1iR CONI) I ’IiONS D U R I N G  TUE E XP E RIMENT

Ry lsk is situated in an area of weak cyclonic activity. Atl a ntic

cyclones over Europe are subject to sign i ficant changes and occlusion . As

ut result of these’ phenomena , a low grad ient pressure field is generally

observed in these areas during the months of .J u iy  and August .

The synoptic situation was characterized by cold stir flows from the

polar regions of Barents and Whi t t ’  Seas and warm tropical air flows from

A si ut Minor. An old cyc lone , originated at the interface of the above

-I -,

- , ~~~~~~~~~
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tlow s , resie heel the Ry ’Isk area by A t ig m i s t  I - A c’v cio unc cort ex t~~i - - t ‘
~~c - c-d

tb - i roughout tI -it’ t ro p o ch t h e ’  re - Out Aug utst -I u tu id ~‘ . - i  t han g~ ’ in  C I t o  i i i  t m t ’ ,i I

-.\‘nop t ‘~~
‘ Pc- c - i  Oi l oe’curi’cel  . On August ~i • wes m t Itt’ t com id t t m s t t i - c  l~e’ r e’ mu ro e l i f  i c~sl bc

tnt t u t  e n’meeI i site ’ p t c s s i i  n c -  i’ i elge si u r ~I t u t ’  e ‘ci a It I m s hment  o t~ uippet~ r t o r t  hest st

wmuhlc - An im tt t’tts t f’ic um t i o n  of ’ elowr twum reh c’e’rt It ’ i I t’Ittxt ’ s eie ’ e’t i r m c - s l .  (‘is mn g ’smhhi -

weat  lie r- sine ! t’ x t  cuhi etl et in t u 1 t ic c i  oti t l  m n t c ’-~ S t~~ t s el i te  t i t fit c-the r dc-cc’ I opmnent i t t
’

the s\ ’n lopt  i t’ 5 i t ua t i out . Solute e l i  f l ’ i c - tm I t i e ’5 e’cn r c c -  u -n - i l u g  grottnd n mre’st srtr en t c-uu t s

and r.td 1 5 1  t I oit da t .m m i t  erpr e t s i t  ion , . m ‘ w e l l  .1’. u l it ’ums ur e mrue u  I s lit t b -it’ free ,m I -

mospher -e , were e’ s i t i c etl bc itnfuivor’ .thlt’ we - s tt hiei e-oneh i t tons.

u ; R O I I N D  MI -\~ 1IRI MPN1 ’S

A ‘ - e ’t of grounti sicn-osttl m e t e o r o l o g i ca l  tur d z - sm I m a t  tou t  ur u e’sm sii u ’ -tnt ’ult

g i cc - s t genera l out I ru - i t ’  of the sttntt)SI)hc-ri e’ s i t  n a t  ion tlur - t r i g  the e \pc ’ r- ‘fle ’i i

itnel ei-isib i c - s  one to contparc capabilities o I’ c- .m u - n outs  app u- tache t c’ t he’ -ci r id  I C ’- .

0 I opt i c - s i  1 stud s i t ’ r -oso 1 chs i r ac t  ct- i st i s ’s of t I-i c at  mosp lt e u-c

l u s  t i- u i ls t e - n u t  ,t t I on

C’, r’orru d s tUet I e’5 i n v o i c e d  rou t i u - it’ ntea sure ;uu eu - i t  o f ’ n ’s td i at  ion l is t  I i t t ~’ ~‘ i n t l

m t s e-omportent s ; d i r - c - c t  . se- si t  t et -ed  ant I  gl obsti  c-ad n i t  u out . These uu r c - s ls u r’ eu r tent  S

were c - a r t -  r c’d out w u t h two a I Itetionuct ers , ba l  ant -c ru te ’ t t’ u ’s ~it ’c I gnetl  l ’v \‘ stui r ‘cIt

c-c -.k~’ (1 9tt9 , artel tu - i t egr-a 1 stIle1 gro rmnte l lon g w avt -  ne ’t rael ionnet crc de ’c I gne el bc

Sb I , i k h c ’c ’  i 9b9 ) . J u t  add i t  ion , s p ’ i ’t r a l  u tues t s i i r e m ute i t t  ~ ot  e low nw ui rel oath m u t  u ~~it

r n  I he’ s i t  ito sphe 0 i C ‘‘ Wi udow ’’ of ’ S — I _~ h u t  we c-c- t a ken

\ ce - C of ’ t uues t se t i - e f l ueu r ;  s of o p t i c - a l  ch st ts tCte ’l’ 1 5 1  I c ’ S was t-onel rue -t e’tl . I iii ’’

m u t t ’ Iu de ’tl m r t  c’gr m I sm uue l  spec’ t r i  1 t rsmns pa r e u uc - v  e ’t t he s m i u u m o s p h e r t ’  ; w s i t  e r ap~t r

con t t ’u ut in  t h t ’  s i t  unospher— I t ’ cii  1 tmmu • s mt  uu ueis ph e O t t ’ ho c -  i st il t ,t I I ruin s 1i , i t ’Ofl e’

(u u r r t - o u ’ i i l o g i t . m I  v i s i b i  I i t s ’  n- stn gt’ ) , stud degree of pol ar i : s m t  ion . Me ’.i ’ c t i r c n i u e n i  -s

01 s t  U si n’ c-ad I a  t r out  sc - s it  I t ’ c - i  ng s i t  snu s t 11 aug i c - s  we’ c-c sm I cc’ macIc

‘h ’ite . i t m o sp h e r i e ’ i n t e g r a l  t r a u sps l r eu - ie-v . i~c-duc~t’eI to  it .‘ . wsi’ ~ c - s i  i c i i i u i t c ~I

fronu di rect c-ad I s i t  ion  tha t  a ohts i inc -t i w it 11 su n A l ’ • ~~ m e t  i ruoun eter’ .

I c ’  uneasilu’o h it’ s J i t ’ c - t  n- .m I s t e ’ u ’ i t ’ ct i I Opt i ~‘a I t i - i n t ’ku i e’s-c e i t  I he a t uir o- , 1 i I t e -u ’ e ’

i t e c u ’  t h e  cp e c t r s i l r’ s ingu ’  i t t
’ 11 . S f , — I  ~mrn . ,u utt~id i -flc~I Feistier m c I  i onic-Icr u , m —

u s  c-el W t t ii c - i c c -  eu -i iu i t u’ r. t’e reuit -e t’ i l  C e ’ c-c c u l t  t l u g  of I I t s i  I ’ u -OW spec ’ t u’st 1 i ) s t t eIS

- ‘S
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( AA = 0 .07 — 0 .10  pm) , an d was p r a c t i c a l l y  t i - c- c’ of s e l e c t i v e ’ ai sorpt ion

of r a d i a t i o n  by gasses and w a t t - n -  vanou . Ore ’ filt er’ c-, i t h  A 0 .  9-1 2n u m ui x
adjusted to the water— vapor st bsoipt n on  hand ~o , en sibl ed one’ to iu c c -  t h e ’

device as ~tn optic - st I hy gron u e t or  ( K o n c l r s i t y c - v  , 197~ I - ‘I ’he heir i :on t t  a! at r u l os—

phe r i c t r s ln s p ar - enc ’y , t ) c - t hi’ met eoi’ol og t c u t i  c - i s  i l) i U i ty ’  S (S ~/ w l t e ’i’ t~
is the c o e f f i c i e n t  of ’ l i g h t  sc - s t t t c ’ r i s - i g  pc- i- kutu) , wsts recorded w i t h  a p h o t o -

electric nephelonteter (Polevitsky , 1972).

‘l’o nm eas ure  t h e  deg ret ’ of dsty sky p o l a r  i : u t  t le) fl sit t h e  p o i i t t  c ’t’ uuisL\ i —

rn uuu n p o l ar i  . at  ion , u t v i s u a l  po l sir i met c’I’ ), c-ti = 0 . 533) and a photo c ’ l e’e t n c

p o l a r i m n u e t e r  w i t h  f i ve  i n t e r fe t - en ee- f i l te r s  were used in  th e ’ c’ id  b l i -  an d

nea r in f r a  reel spect ruin reg ion t ’ro mui A . 3 pm t o  A I p mtm .

M easurements  of the  spect i-urn o t ’ par t  i cl c - s i  ze stud ch emni i c - s i ) t~onupOs i t  ion

of atmospheric aerosol in t he sui ’f st ee ’  a tm ospht - i ’ic  l s m s ’ e r  wei - e tst t~e’fl at di f—

ferent levels and different p o i n t s  about  1 .5 k m s i u ” ,t rt  ~I v lec -  , 1~Y’ t ; It rokof_

yev , 19 72 .

T n t  c o n j u n c t i o n  w i t h aerosol sampling , 1 id ar  u t t e s m s t u  t’ c’iticnts ot’ hum ~’kc5 ,i i ’~l

sca t t e r ing  and depol str i zat ion c oe f f i  c i ent s we’re- perfo c-m ed - l ’he ohs e’i ’k s—

t ions were carried out on the days of a e I o s i ~ I souidc 1 stuaches , ic cor -~l t i f

to the fol lowing program . The act inom e tri c oNce -n - v a t t o u t s  si n - i t t  c ’ l i s t ’ i v s t t  i s S i t S

of me teo ro log ica l  v i s i b i l i t y  were made at 3 0 - u u t i n i i t e  i n t e rv a l s ;  t h e  i c n e i s s i l

samj 1 ing was carr ied out at 1-- hi ott t- i n - i t  crc u s  - I’d i- n e- y e’ r- pc ’s s i t - i c  , umies m ‘cci n- c’ —

m en t s  of r a d i a t i o n  c h a r a c te r - i st i c -s of t h e  w h o l e  s i t n u c i sp h e r i c  t h i i c k n i c ’ s s  ice ’Oe ’

t ake n - i .

1)1 scuss ion of the  Res in  i t s  sm nd l ) a t s i  Ana ~y,~~L’s

The d s t y — t  ime course of 01-it i c - s t  I stud met ~,‘oro log t c - s i  1 c-ha  u ’s~t ’t c- u- st I t ’s o f ’

t h e  a tmosphere  on Augus t  U , 3 and S i s s ltowu i  l i t  N I gc i u S e- I . No s i nc tun . t  l i e ’’-

— can be found i n  c o r r e l s u t  ion - is between c - s t  r t o c i c  opt i c - s i ! p s i m ’ u iu i i c - t c - u c (opt i i ’s t l

t h i cknes s  , h o r i z o n t a l  a t m o s p her i c -  t r s in spa renc -y .  sic ’ rosol ext i n ct  u ou’t )  and

me teo ro log ica l  c har a c t e r i s t  i c - s .  R e p r e s e n t sm t  Icc - spec t ru m i u ’st n a t  i o n s  c i i ’

aerosol opt ic -a 1 t h i c k n e s s  on August  1 , :~ , 5 ar - ieh ~ s i re  repro d uced t n t  1- i g in  c-c’ 2 .

These cur -yes au - c  f i t t e d  by the  equat  ion T~~ = . w h i c h  el i - sc -v i N c -s ci ’ I~t n ’

i i, )

__________________ 
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rad I at ion e- x t i net r o ut ~I iie to s i c -  roso 1 i u- i st unto i St s I t  1110 sp hc c-c’ - ‘I ’he e s_ p o m i t ’ n u  t

ii c - s t r u e d  be tween 0 . 9  and 0. ,~~~, w h i c i t  t’o ri t ’spoflds to  a w s m t c - r  ce r u t e n t l  of 1 . 5  —

~~~ cm.

Si gru i f ic- ant  t i n  rb it ! i t y ,  observed du o i ng  C hit ’ e xpe r i  inc ur , sh ot i l c l  lie

n o t e d . The mean c- st lu e of t h e  i ntegi-a I t n-s i n - i s 1isi t ’cmcv I ’ c-a s about 0.  (‘iS ; sonic ’ -

t t une s th t ’  ;te ’r osol  opt ic ’si l t h i c ’ kn e - ss wst s s i ’ ;  I t i g it s i - s  0. nO sit \ = 0 3 5  iiiiu t im i d

0 . 2 3  stt A = 1 pm. ‘i’he’ degree of t i s t y  sk y polar i zat  ion at the’ 1)0 m t  of nu , ix  i —

mum polar- i : sn t  ion did not exceed 0 . 4 5  under c-loud! e’Ss c-Onel i t  ion s .

Low atmospheric’ t n-a n sp st re’nc-~ i s a r e-gui  s i r  c - l i s t  i - s m c ’ t t ’r 1st  i c of Cl i i ’  su r es t

(Pi vovarovst , 1969) - ‘Fhj s  feut t  i t t - c -  is  connec ted  w i t h  bo th  Ir i t lus t  ri si l  a i r

p01 lut ion au - id fog forms - i t ion and  d i s p e r s i o n  in  the f loot h l ut ne ls of the  Sc ’ I  m

River situated nearby.

An a n s t ly s  i s  of T* ( \ )  hsts shown that i n  t i - i c  shortwave sp ec- i ruin re g io u i .

a d e v i a t i o n  from ~~n was observed t w i c e  during t h i s  pe r io d  ( w i t l  n o i - t h w e s t

surface winds stu icl sit P, “ 0 . 7 2 )  - ‘the o ver e s t  i nn sn ted c’ , i l u e s  of T* ( \ )  mi ght

h-i c s,’ i i i sed  Nv c-ad ism t ion stbsorpt iou -i by fei- r - i c  cix leic p a r t  i c - I c - s. the  p re sence ’

o f  w h i c h  i s  n u , m t t n r s t l in  t h i s  i n d u s t  i - is - i l st r . c - s m . At  P 0 .  70 , t her e’ was urn

dcc’ ia t  n on t r’ ou nt t he above law whi  c-h agreed fav e) u ’ - i h l  V cith the d s m t s u  c i t e d  Nv

l3si rteneva ( 1 9 7 ( i )

An a e r o s o l  scbsorpt ion e f f e c t  t’5tfl be con f i u -n i e d  f rom t h e  deforun ed c-iir\ -’es

of the d i u r n a l  v a t - i s i t  ion - is  of P observed d u m i - i n g m d iv ielua 1 c- l e’uu idles s per’ioeis
max

th e c- ti I et c of r~ ( \ ) b c - i  r ig cons tan t  - l lowever - due to a lac k  of l o n g — t e r m

ohser v ; i t  i on u s  s tu d m e t e o r o l o g i c-a l c- c - r ic h i t  iou s un t s t v o r c h l  c’ fo r- c le t ernu i nat  i i’n of

the itmo sph e r i  c- opt i c - a l  c-hst a ’ s uct  ci- 1st  i c - s  , Ofli’ csun r co t  c-c’ I i  ab l y c-st in i su t  e an

si c - roso I s tbs o rpt ion -

St ir - fs ic - e I i  J ar  t ie roso I m est sir i -c - in c -ut  s we c-c m s m cl e in  t l ic’ ho r ’ i ou t t s r  I d i  u - c - c - i  —

i o n  o n l - c’ s t t  the ruby enmi ssion c s i c - e - I e u - i g t h  (639 nmn ~ - Inc ludeel i l - i  I i e l s i r

uneasent-emeuit s were ci i u r ’u si I c ’st u- I sit ion s o t ’ t he  dc-pet L a - i - i :;tt ion coett i ci euit

d(t) in t he atmospheric ’ s u i r t s i c -e  l ty e ’ r and Spat L i i  d istrib u ut ion ot~ t i u i  5

q im ant  i t  iv , d ( R ) , s t i ong spec- i  t ’iCeI paths • ‘ 1 1w d i t i u - u m r l c , i i ’ i s t t  i ons  of ci reflect

cha nges i u -i aeroso l part i cl e m i d - yost  m e t  tire ; n stun e 1 y , t c - sm ut s  forma t ion ft -our - i

a n o n - s p h e r i c - a t  shape to a sphe r i c - u t ! one.

The maximum c-si l i me of d ( 0 .  2 - 0 .  S)  , ol,scrvccl aroitntl noon , corresponds  to

the most dusty u mtmosphere , w h i l e  a n u i n imt t u n va l u te  obsc u -v e el  sit n i g h t  am mi e s m u l y

3(1 

~~~~~~~~- --



morning, corresluonds to ut dec -n-ease- in d u s t  p a r t  I t ’ i t -s  i t t lu e s S i t t 1 - ’ e ’ l i ~~er

and to the n r p i r -t is u l c ate r c’e)~ t t  lu g  arid s t m i i s e ’q mi ~~ui t t n - s i n u s  i t t o n i  t o  ‘ j ’he ’i ic - st I

shape.

Ac r - e) St )  1 was saumtp led ; t t  thre e ’  d i  (‘ f e  u c- ni t p01 n it 5 — 1 he’ list 11 c-c-it I s u m n n m c -  I n  uug

si t e , thc’ set Isi r t’aeh isit ion obse i v  jug 5i t c’ Sir-it! the  met ec’ntt log ic - si 1 i t h - ; t ’  ri  u

— site. The dift’ct- e’tic-e m i  etc - c-si t toni c-if t h e  f i  sr - I tune! th ird S i t c ’s cut s abc-itt

40 flu. At the latter site , samp l t r i g  was uiistdc’ sit 1 , 2 , S ar-it! S un ;i l ’occ -

ground level - M e a s u r e m e n t s  of stt- n ’osi ’l m u te rop hy s  i c - stl pa u sirneter-s in 1 lie ~-i i r -

face lstyer were tst keu usi lug p01 vv m y  Ic-h len-ide l’i It c -c - s - w h i c h  m a k e  i t  poss m b l  e

to carry out chent i c-al ansi lys is and gsi l u - i i u fomnmtsm t ion on nti~ i - c - s - I  ruLt ’tii c-e w i t  Ii

optical sir-id c’ ie~c- t  n-or-i ni-i l c-roscopcs -

Chemical compos it ion - nunm-ihen- elt’un s i t  , si  ~t- d i  st m i  but i i t n i  sin - id mc- rp h o —

log ical St ructurt’ of aerosol part i c - I  c-s were s i n i s t  1 :ceh oc’t’r st t c- c -n t i- fou r

hour period sit eli t’t’c’ c-eu-it levels. [b-ie ’sc- dat um uruacli’ it pc-cs; mliii’ t o  ~‘c’ t I t t , i t

the i nput o t ’ local surfstce sources in to t h e  ver-t I t’st l st rue- t u t u - c- o f ’ s i t  iu ios l ) huei i c ’

aeroso l , sis we 11 sis to calculate t h ’  opt teal clu si c-act cc- ist tt ’s ~- t f  t h e ’ 5um f , i ,

aerosol. Typical data on the p article ’s c h e m i c ’ , t l  conu pos i t ion , s i s ~e ’ th m s t  i - i  - -

hut ion an-id number dens its’ i n  the surfac e l s iy e r  over t h e ’ Ry I -sk i ne-a ‘or the ’

summer period sire given in-i ‘I’ahl e I - Anal ysis cii t i-ic tl stt si hi ’stels to the

following conclusion -is:

U . ‘l’he main par t  of the surt’;i c-c’ l si c’r stero~ ol i s  of soi l on- i g mit -

2. Powerfu l c-onvee- t i c - c -  t manic  fec- ot’ si c - u -ci sc’! i n to the t rojie’tsp ht’nt’ is

char ui ct cc - i  st ic for the g iven u thi scu’~’ ;i t i onta I c-c -nd i t  iou -is -

3. A din rust 1 va c- i at ion of tb -ic’ s i t ’ no-sc’] coun t  c-n t  jut t he sit rfa~’ e ’ I ‘ c ’ i t 5

observed , cl - i it -h i 5 ;iSSe) t ’ i sited w I ib psmn - t i c it’ t~e c - c-  i-a t i i t i i  iii h u e ’ iiioi’u —

— i im g autd tls ty hours w i t h  suhsequentt dl t ’i e ’ 1 opnnu er - it  o I t u r hu t  I once srn t l

convec t i on-i .

i’wo mstx i ma in part i c~ I c- c-c-nc-c-nt n- sit iou - i sir - c’ c i i  st j u t ’ C I r o t t - s c ’  i -i ed i U

morning to  noon antI in - i the ’ cc e’ mi i u g  hotmr s - A psurt mciii ;i u - I hr glt c- c - m i —

cent rat ion of sc-i I dmist wsus observed ii i ci’ t l e ’ fl ti ,’ tc ’Oi ’ e t L o g i c a l

si te (p 0.5 mg m
i
), which is to sm gu’ e smt c’xteflt s t S S O c ’ ii t etl w tth

wind erosion of top c oils .

The strange c-sir i silt i i i  t v of mc i’it sc - I c c -mu t e  nut in - i the l ow e r  t i-c-pc- —

spher e- sine! in-i the’ suiu’fsuce I t i e’ n ’ i s  t i l t - i  I ours I \ c- c - i nt u i t- c-C cci - not oi-i I y

,s h  
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w i t h  t l i t t r n s i l c s i r l s t t  ions  Ot  p a r t i c l e  gu ’n ei ’ z t t  ion j ) r Oc -e ’sseS , but

with washing out of particles by clouds and b y p r c ’ c i p i t a t i o n  515

w e l l .
4. Compar ison ~ t’ t he  mi c r o p h y s i ca  1 da t a  w i t h  mnea su i - cm iu e nt  s in  p r ey  i osuc

yea r- ’. shows that although no si gnificant changes in the surface

aerosol structure occurred , a s m a l l  change  in  the  p a r t i c l e ’  siz e -

dis tribution was observed . The secondary maxinuun of the Part ic- ie

si:c distribution , which fell in the 2-4 ~j m range d u r i n g  the

I9 ( ’t~ - 1969 meas ui reru ient— , , shifted to 3 to  5 in f’or- the present

experimen t. This ob seri -sition sign -c-es with data obtained from

corona photometei- tutcsi seurements of solstr radiation s c - a t t e -r i ’d  at

small singles.

The elec t ron m icroscope analysis provided a detsilleel study of t~’ie

part i c l e ’s mmuorpho logica l structure anti the influence of arithic’nt

air parameters on it. In particular , the pa u - t1 cle s with si liquid

coating, which left circular traces after evaporstting, were foun d

to be present in samples taken at r el at ic - c humidities f a r  from
-, s i t u r a t i on  ( - 80~ ). In  addition , a trstnsit ion of the size’ distri-

brition maximum , from the size range 0.01 - 0 . 0 5  pm to 0 . 0 5  -

0 . 1  ~urn . wsts observed when n-e l sit iv e humidity increased front 80~ t o

95°c.

In t i-ic range of pa r t i c l e ’  r a d i i  l a rger  than 0 .5  pm , almost  s i l l  of

the particles were of i rregular shape and were m a i n l y  of s o i l  or ig int .

-- - ---- -~~~~~-~~~~~~~ ‘~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
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‘Flue s t n - st i u g t ’  c s i r i : i i i i 1 i C c -  c - I  ic ’ i o — S e l , ‘ . i m i t  c ’mi ~ i u t  t l’t c i t ) c e ~ m ’ I r c -p osp l i t ’ m ’ c ’

stnd ~it C he’ - - u t r t ’ s t c i ’ I s iv ~ r i s  ~-bi  i o i t s l e  con u i e ’ - t ‘1 - ulut - u I  -i c t h  d i u r - n i s t i

~ : i u ’ i u t  io n s  ii ’.
’ p i i ’ l i c - i t ’  g c ’ 1 t t ’r~~ i i i  i’ ’’~ c - - 5 c s  - bc - i  it h c s m s l t m n g  cntt

of’ psirt i c - I t ’s lix c ’ ic-t ick 5 t n i ~ t I ) \  P i c c ’ t 
~ 

i i  sit i c - ni si c ccl s -

-1 .  Compst r  i son 0t~ t h e  ni L i ’ I ~ ~ s - i i  , l a t  1 u~ i t 1  S~~~~i 5 t i l  ‘1555; s-s i i i  p r - c - i  i

— 
)‘ c’ai’s s h t t w —  t h at  ~m l t t i c ’ t u g h  ic- s u g n i f i t ’ s snt c’h , i f l c - c - s  i n  t h e  su i i ’ t ’, i -: c- slc’ r—

osol -st  i n c - t o t - c -  c - c - c-it t -red , ~i s --nsu l I : h . u r i g e -  i i i  he ’ m u m - C u - ~ I c -  - i  s c -  ci is —

rihu n t mt - i n-i t x , i 5  e tl ) c ’i \ t e l , hi ’ S & ’ c ’ O i i c I s l i’ i ’ sis ;x t m m iu i mm m of the ’ , t r~ i t ’ I c -  s i Z e ’

d u c t  n - i  hu t  i on  - ,h i  c -h  i ’e~ I I  i n n  t h c ’ 2 — s - s i c - g e  ~ha s’ tug t t i c  I

mc-stsur-cuneuits , cli i ft c-el ‘0 5 t o  :) ~im Cc - u ’ t h e  1i r e ’sc- u t  ‘ \ l S i ’i ’j i l l t ’fl t  - ‘l i e s

obse n c - s i t  c - n  ag rees  c i i  ii d s t  t .‘m l x t  si t i ed  t ro i ts  - ‘0 !  011 , 1 ih o t  0 l S i e ~t i- i ’ n tm _ - : i s u  i~c’ —

met it  S 0 t se ’ I a  r V ; ic i  i d t o r i  su e s i t  t S S’Cei ~i s- 1155i 1 a up: . 1 ‘s

‘l’he c e’t~ t n-on ni i c- m t t s t o p c  c - s t  I c’ u— I S I ’ i’c-~ iJ c’d u t  ii ci a i l i ’ tI 51 u - .~ s- o I I he

p a r t i c l e ’ s iilo i’ph o1c~~ ic ’ st I c t  ‘ t i c ’ t U c - c -  m i m i  the iiu t’I u i ’n~’e c-f u s - ’ ~‘ st s t i r

p. I r s i n e ’t cm - s or - i i t  - l i i  p~i c - ti c-~~l u t i - , t h e ’ p - i m t  m c -  i c’s- w i t h  a 1 i t ;u i it! c - c a t  -

i i ig  , w in i c -h  le’ f t  c- i i c - u n  l i i ’ u’ i c - c’ .t f t c - c -  e \  S I P O  i s i t  s tt ~ , ‘~c ’i’ c- C c liii t o  ‘i,

Pc-e’ce’ult i n  sstmpl c’s-  t s t ’kc ’ii i t  Sc ’ I i t  l v i ’  hun i t d i i  n c - s  f a r  C u-c-m n s~m i c - s t  t i c-ni

- l i t  s t d d i t  R i m - i , sm t i ’ , t n ~~s t  t o n  of t h e  s iz e ’  di s t i’ u h t i t  S c - t i  I 5 . i X I I I I 1 I 5 I ,

t’r-c-in t h e  s i  :e c-singe 0 .01  — 0. u r n  t o  t ) .0~’ - 0 .  I pm , u-s~t s  t,hs c - ivc - ci

when  i-el st t i c - c’ huni iii i t~ i n - i c - i  O , i S c - t i  t i \ t i S i  S~ t o  9~~~ ’ -

I n  t i - ic - i-singe of part ic - Ic - m - s i s  i i I t r g c s  t i t , t i s  0. pm , , m t u i c - -~i s i l l  c - f

t h e ’ j t i  i t  i t~ 1 es we F e ’ c - i f  r rres’ m I i’ .c i t s ti c so - we’ c-c i li um n i l  v o t’ so i i  o i i  g in  -

A I RCRAF’F ~‘ I i s , - \ S I J R i 7 ’ l[N ’l S

In s t  n - e tmnen i t  s i t  i c - r i

— 
The m u s t  r umcut i t  ion  oi t  bosu i’el t h e  I i~— I S  ~lu ;s ) fl y ing isthc - i - ,t t~ -u’v i n c - I c - d c - c l

— 1. A -~e’t ~i t i n s t  r -ume’f l t s i t  ic -i - i C c - c -  c - h t  5 u i T i j f l ~ h t t ’ t c ’Oi ’( i i o  c u d c l s t t s i .

2 .  Spec t ma 1 e n s t  r u m u u i e n t  s m t  t e l i - i . The t i c - c’ t i-~i l  n i lC , i  Sn i - c - Is le  it  S ti c- i- c’ PC ’ r fo  c-me-el

w i t h  t h e  he l  p ot’ t c e t i t l ~’ m - i t  i c - s i  1 K-- spec t  i c - tile - C c - i s  - i’ c’c t ’~ v i  u - ig m ’ s md i —

at ion coming h-ou t t he I c-we’m’ tune ! uppe’m’ hem i sp l m c ’l’ e’s in  t t i c  w:icc ’leng th

range of 350 — 9~~~ 0 ‘~imu :a I t s e ’ c s i  • I ir I )

3 erc n ’ it ’t act i nonuet i - m c ’ c-~ tu~t I c - x (\ ‘ i f l o t ’ r , i~I o \ t . 19 ’’3; ! ) n m o k h e t i  - ; T- , i  -

4 - Ac - rosc i 1 c- oinp I ex ,\ - 2 t’ t)ii m sting oh ;trt i tn ps l c -  t c ii ’ and st I l l  t e r  s s m m p  i i’ r ’

I ) m c - k h o v s k v  , I 9 3 S i  ckoc’ - I ~)(iS 1 -

.‘t _
_
t
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I) u s c - u s c  t i l l - i  of the Res e t  I t s 01-it s i t  t ic -cl

~‘ie’ i s u r e m n e n u t  s I i  c~t ’c ’l t  si l t  j t t s W _ ’c o f  0 .5 bc-ni t i i t l  ‘
~~~. 2 ku m i ‘ c r u n i i t t - d  dc -ten -

in in t u i t eon of he ,i ’- .et n ’ j t  i c - i  t~~ of t It i s  sit i n c - sp l i t - n - i  c l s t ~~c’ n - . I ’ hL ’  sl~~’t t c - , t  I c - si l u t e

oI~ sic - c - c -cc - i  a t t s tc - r’pt j o u r  i n  t h i s  i s m i  e r  c’u t i r i i c - t  t i c  s i i u u m i I ~t n ’ l v  t l e t e r n i i nee l  is i t

i-i c - h a r u i c - t e s- m s t u c -  e l  t h e ’  t’c r r i c - o~~idc s i l - i cO i ’p t c t l i  sc- i d e s i i t t ’ S c-Onitpst i- sl t i c - c - t v

l i t t l e  w ith w~tvi’R ’uigth. I’ime i ’ro- ,ti l , i I - i s - - o i ’ 1 i t i c - n t  c -f  s I t U n ’ t W s l v t ’  I ’ sk l  i t t  i c -t i  i i i

t h i s  arc-st  m s-s c -h i ’ i c - i t s  I s- det e~ inn i cc- I by t h e  pre’ ’-se ’i ie ’ t~ 01 coo t pu t  m’t i c- I c-s e ’c ides

the fer n -i c - oxides.

A c t  i nc-met t - m c -  iiue tsui re -mnen t s L u  c shec -n that the’ m i t  cgr s i  I c - s i t  c-c - mc t~ stel ’O cc- I

ahsorp t iouu liv the 0. S — - 2 km I .e  e’u , i i i  t he a t i c  c-n ice ’ o f ’ c lc ’it d S - ti - S , t t i o u t

2 .  50~ - Spe’c -t  rsd mn e si c m i  r ’ii ic-n t in  t h e - re’g c -n i  c - C ’ ,‘- ( )  — - t  ~ m t  , su s- m e’ l t c - c~ - te ’c-etso 1

a b s o r p t i o n  i m l  m e ’ s u - c - s i c - h i  n i g :; t c- (~ ‘: -

A er o s o l  m u e ’a sur enne nut  s h s i v c ’ S h c - t x i t  ~t I ip i ’Cc m u t t - i  I c -  spst t ism I i iiliotii c - geii c ’ t y of

psirtic - l e conc -cntn-.it it - it t , both in \‘c’rt i c - a l  s t m d ttc ’ i ’ i s ’ o mt u i l  ~I i  i c - e’t ions. I i i

puti-t icular , ni1Ci ~ s l-gi-ni c’ttt ns hon ‘c - it t _ il st rem c -t it r -e of ’ 5 i t ’i sssol W c - S  c-~~se ’I ’  ic-i i ij )

t o  3 — 3 .5  km - wl’i ic -h wsts clue to t ire’ ui ’tf lueuc ’e’ of t h e  S—c inn Ri v e t ’ inporu cc -ui~ c - c t  i c - c

stu n flows si c-tel n ’ c l i t  i i. e  humid it v i n - i  the lowei ’ t l ’ t t p c i sp l’ic ’r c ’ . Sc-iii e’ i c - s c - I t s  of

st  I rc- n-a t~t nrc-a sin mement S of t roposphc’ i - i c -  ~c c - c - St - i  I u u t imi l l i e r  c!e’ f l S it 
~ - 5 i - ‘ C’ d l  St  i’i hut  I 00

sic -tel chemical composit t e rn  a re  ph c’u i n  ‘ C a b l e ’ s5 2 siT i d 3 .  It Sl’ie’tt i lcl li e’ i i O t t e l  t h t i t

t he  m a p  t el’ an ti I’i I t e m -  datst c-nt c i  :~ ‘ ci ist s- i h u t  i c i l  d i  I C e ’ i - s i gn i  t j c ’ 4 t m t t  lv , c h i c - i t

c- si n bc ’ t ’,x~
i 1st m e d  l iv  bot hi t h e  , t e l ’ e s d e  I p u t  ‘I c’ I c -  n i s i t  m m i e  u :ncl  c l i  l ’ I ’c’ I’ ’cne’c - s ; i n  ss tn r p  —

i i  i m p  ? cc- i u i u i e~~tcS -

F t  C ue’ i ’t u ’ g s u u i  L’ psi n t  I c -  I c - s  sin - c’ di s -c - - i l  c c-tI d im n i  u i t ~ C he’ c i i  s— s - c - I  i. m u g  o t  t h e ’  t’ i l  t e l ’

f t  bc -c- i i i  v I c i te  - I) i - t ip  l e t s  of s i t ’ m~ i s c - I  mit I e t c  - in  p si t’t c-ed si r- I hose of sc - i  I i i  i _ i c

ic i d ,  ~‘ ,t nit e t he se’t’c- t lu n ’oi m g h the opt i c s m i  i f l i t ’ l ’ L i c e ’ c - 1 - i~ , w h i  I t ’ t c - , c’c- S e)f su ch

tin-op Ic ’ t s ti - c prsuc t i c - sm u s -  su I c.i found t i l l  i i  uig c ’ I c - c t  r o n - i t t ’ mii i c c - c - S c - c - S ic’ SO T V  1’ -

- rb- ic - sp c - c - s i e h  t r i g  of I it~ur it ! p sirt m c -  l c ’s et c - c - i’ the si m t - is t c - it c- i s  sin i im upor-t uunt factor -

a i s o .  Tb is  c- an t  lead to c - c - c - i - c - s t  u n i t  ing t h e  put  c-t I c ’ i t ’  s— i  :e’ - c - S I ’ c - L’ i t t  I iv  C c - i

the’ t i  c -pc’ o I r 0. 5 p in -

‘Fhe troposp heric- sterosol c-bc -m m c - s t I c’et mu h i cms i ti c - n t m i  the arc-sm of R isk

has rio spec- i i  I fe ’ i  t i m  c- cs ; ~~~ \ c-i m c ’ rc’slseeI stnnount 01
’ Fe u t mu c l  A l  un i c - c - c - s c - I  m a t  I c-n

i 5  0 l ) S c i ’V ccl - ( 0  i S  S c - s i c - C c -, ti h i c -  c - i t s  l v  cl i me ’ te l the’ local Sel l Is ’ t’oTu 3ec-~ i t  i c -u .

Concent -i-ui t n t r n s  ac-c c i  g u I  t i c - m i t t  i s -  o w e -i’  c c-mp t m ’ ec-I to samp l es  t su k e ’n  t i c - c - i ’  t i’i c’

Kst u’ ,m - Kum desert m i i i  the \t l o u t  ie~ t o  t i l e’ s o u t h we s t  ot t h e  Ss ihs i r s m . ‘ t h e  el i nr c’n-

-- - — -— ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ -



--

S t e ) f l s 5  c -C P art i c -  lc’s , w h i c h  can be ic le ’n t  t f i c ’ d sIS F e ’ 0 - v , i m ’s - ’ w i c l e ’ l c  fi -orru

r 21 1 ‘ _ 0 pm , to r = 25 (1 — :soo ann , i i i  c- i-i n - i t  i’ , t s - t  C e ’  ka m ’ , i — K u m u t  s s i u n m p l c - sm u m msix
w her e the Fe :0 3 part ic - les were of ’ ii i n m o s t  ti m - i  i te i n’u it S t cc- -

it  should he noted t h a t l st s- ’e’u- s of ’ h i gh t e ’m ’ c’e’mm n c c’nnt m at ic -n of  Fe- s i c - n c - soil

were  observed sit c’ e ’I t  st i nt s i l t  it u des  - The se ’ p si u’ t it ’ ic ’s 1 c tc -kc - t I  ii i-c-c i t  i s i~l~’ i ’ s

ep t i c - a l  nut it ’ n c - s c - o t ie’ and t h e i n  c-he ’u iu ic - s - i  I an si 1 y s  i s  sheuce ~I i n t - c - u ts  c-ti cc c ii L e ’m tt c t i ’ I t  -

S u l f a t e  c- c)nc -ent i at  ions WC1~t’ r a t h e r  I c-ic - ‘I ’lu e S0 ,~~~ c - omi t  t ’Til  ru c ’ve ’ r e’\ -

c-ced ed 0. 2 pg m for the 3 to S knu s i l t  i t u m e i c - s  -

F lect  ron nut c- roscopv c t ’ ssi nu up I e’S shctws t ha t  t itt’ su l  t ’st t  e I ’ a r t  h e ’ I t ’ - - l i e ’ c-c-

f l c - ve’c- I si r-ge- c- t hs in n = 0. 5 ~usi - Som e’ pa-i t i t ’i  c-S c -vs ipo c -at  e~I uncl e’ t t he ’ e l e ~c - t  c - c - n t

beam. These’ were ’ of pm s m : c ’ . tn d on -  i t - r - eg i t l su r shape . I t  i s  inc -st  p -c-b t hic

t h a t  t h e y  were ’ elf  ci L ’p . t f l iC  o r i g i n .

BAt -LOO N ~lF , -\St i R I ’ ~. I l N I ’S

Inst nmu men t~ut ion

- St sinicls i c-cI u-ad io soncle c a p a b l e  of 1 t m c u i. id h u g  dat  a out t e i m n p c r s i t u r c ’
hunt Id I C Y  sin -id w i n d  speed -

2 .  N i g h t  a ct m e-meter i-ad ie ’is on’mcIc ’ - \ R ,  — I of the ( ‘ c’I i t  n - si 1 ,-\e ’c -c i log n c ’ .i I 01 - i—

“ e’ F\ .it c-c-v dc - S ign - Rt t ei i si t  iou - i  iu est su u - c-n - ic-nit  s we c-c’ pc’c - tO  n-uri c- el cit t i’  i i i~~
night t im e p r -  iou - t o  t h e  nc- c - f l in g  h su 1 I c - c - n t  l a i t u n c -h e’s ( l v i  c’i - I 0 ’’0~ -

3. Pho toc l ec t  n c  part i c - i c ’  ce-m ctnt ei -  ~1et ern uu i n ing the list m t  I c -  I c ’ c - c - t i c - cr - it i , i

t t on i  in  t w o  ranges c -t  d 1 
-‘ ( t ~ 3 pin , sm n id  c i ,  “ i .  5t l imi t o n  C t i c -  Un i V t ’i ’S -

i t y  of Wyon ing  de s i g n .

-I - impa ct  or sinel c i  u g l  e’ m i s c ’ I’I i t  c-i- dc -v i c - c  c-per -sit i u g  c - c - in - i t  t n b c- its I i !~c-\ e’

a pre— se’t stit i t u d e ( Ke ) f le l r s i t \ ’ e’V , 1’si’- l ;  Ic - I c -v. I 0 2 ~ Thet i  - i O , -t t  -

— In  t he’ imp a ctor • the part ic- i c ’s .i n- c’ de’Ilc) s i t  c’cI c-i -i .t g l a s s  s u i t — s t  r sitc-

c’c- v e -reel w i t h  s i l i c o n  i I .  - \ n , i l v s i s  of i n u p s m c - t e’mr samp l es w s i s  pen - C c-riric’ti l’ .i

mean s c- if an opt i c - a l  f l u t e  n c-;c-opc . i t  n-is-ide i t  puss ibie t el c - P t a  i i i  t i l e’  c-on i c - i a

I I c -  p ar t  hc ~ it ’  conc-ent c-sit i c-mi and si cc ci i s t  t- i but ioui t’or r 0.22 t1 i mt -

I’c - iyv i n y lc hlon - i d e t m I t e r  t i s s i t c , c - o n t r i b u t e’eh l iv  t in’ .icc-eisc i l I .O ’c - c - tt c- i’ -

c - f  the Karpov Phys ic-o—Chem icsi I l uuc t n tut e • w as u s e d  fo r  t h e  c’xpc’n hm mt c - n t - ‘l i- it’
.i ui .ilv si s of filter samples was fltsie!c- by n c - a n t s  c - f  both c-pt r t ’si l st iu d e’ i c - c’t c- c -ui

microscopes . ‘l he elec t ron mi c-rose-ope mach e i t  pc-~~ ib l e  t o  obts i in - i t h i e  ae’rc-s-.o I

- ~~~Ti.J~~1’_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--



p u - t i c - I c  -~ t : c -  d s c t r i hu t  i on -i fo r’ t : t e ’  w h o l e  5 t m ’ s t t~~’1t h t - i ~i c ’ l , i ’ sc - - r , i t e g m n n t u t g  w i t h

a pa r t i c l e  s i Z e ’  t i f  ml . 22 ~in , IS usc - il sus to sinalv :c- tIn ’ s s i n t l 1 c S  mn io n ’ p h o l o g i c - s i l l y .

rhe analysis hum s shown - i t h a t  the  s u i t i s t  n - a t e  W C c - e ’ s i gn  i f i  c - an t  i s -  c - c 1 s i s i t i m i a t e d

w i th dust from bailoons. Balloo n particles were’ c c c i i m ] s u m ’ ; u t j V e ’ i ~~ c- ;i ’~s-’ t O  jJc ’i i—

t i fy under the ci c-ct i’on microscope it’c- si t tsc - of their st- ic - c i t i e ’ mic i’e S t I t i c  S i  I ;  -

D i s c - i t s  s i c - n  cf the R c ’ su m i t s  ()b t a  inc -cl

‘I’he p r i n t s  t psi I i c  ~~t i  i t s  of aerosol  nm tc ’ s msei i - e -u nccm tt s a c-c g iven i n t a b l e -  -l stud

F t  psi c -c 3. One c - , t n  p c - i  n it u t i m t  r Is ~i t t h e - r e ’  u s  not  comple t e  agr es-eun c ’nt l’e ’t we-c - nm

t h e  d s t t  - u  c ’ t ’ - ii 1 t h r e e’ I n s t r u m e n t s  - i t  sh ou l d  he ’ n oted t h a t  the-  i t i m p s i c t o r

e l s i t s i  c o r m - e i , t t i ’ i c - n - s -  w e l l  w i t h  ds t t sn on-i w i n d  s-~j i~’e’~1 i n  t I m e  t c - ’p o s pli c -r’c ’ : iu tst xi nua

of par t  e’ I c -  c - c r n c c’n t  r a t  ion c- or re ’spon d to w i n d  spec-el max im n sm - ‘Fh c Ia u ’pes t  d i  —

c-repancy is in  t h e  st  r t t o sp h e n - c- where  the” impst c - 1 or i n d i c a t e ’ s  snu s i l  i c - c -  c - e u t c - c - i i -

t rst t  ions  t h a n  t h e ’ dus t  sonde. As long as t h e  i m p s m c t  c - i ’ c - f t  i c - i  c c - c - i ’  doe’s not

e s t rv much w t h h e i g h t  , t h e  e x p l a n a t i o n  foi- t h  I s fu i c - t  sh o t t i  d be 5cc- i r ched b - i -

i i i  t h ~’ n . u  r I c - c’ c-f t i - i c ’  s t r a t o s p h e r i c  aerosol i t s e l f .  The- e lect  i-on m i c i c t s c - o p y

o t’ s a m p l e ’s hu ’ts s t h~” presence c- f  sp he -r  i c - s t l  pa r t  I c  I c - s  t - h i  c-h evapo  i - s i t e  i n  h-ic-

c - i c - c t  ron cc m i c r o s c o p e  and I cave’ ‘‘ c - i  estr spot’’ t r a e- c-S ( F i gure  -i ) - I f  one t s i k e’~
i n t o  a c - c e l t s t i t  t h e  c - O n c e - l i t  rat ion of c- lc ’ar  spots sind t h c - i r  c i  :e di  - s t  r i hu t  ion

for the  i m ] i m c t  c -u’  s amp le s , then t h u e” agreement  b etween the p h o t o e l e c t r i c

coun t c’r i ntl t h e  I I n p u i c  t i er data would great  lv impu -ove.  A p a r t i c u l a r l y  pc-c-cl

agreemen t c-an be reached i f  one supposes t h a t  t h e  d i m e n s i o n s of t u e  ‘‘ c - i  c- sin

s pot s ’’ si n-c s l i g h t l y  less than  t h e  et im er i s  ion s of ti-ic- evaporated sphere’s. I t

- - h i g h l y  pr ob - i a i ) l e  t h a t  t h e s e  sphei’ ec were , i n  i - c - a l i t ’s’ , s u l f u r i c -  ac - id  d rop—

l e t s , known to  e ” xi  St in  t h e  s t r a t o s p h e r e .  In  t he’ c st sc  c- i’ sum l fa i  e ra-i-~ i c - l i’s -

5-t eiS i c nnc)n - cVmi3orst te’cl t ) fleS c c - m u d h s m v e  been ohse” u -v c~t - Sp he rical t -i-sic-es , 1 s m i - g c’r

t h an (1 . 2 am - were a 1 Se) oh se ’ i vc ’d - hut in t b - i c - s c -  c - s i S c ’5 muo n —vo l sit i R’ j u t rum s ionic

were st iw a y s  present - ‘The quest i on-i c- f  ti -i c- poss ibi Ii t y  of sic - id  Cl u-opiet s

smsm l i e - c- ths ir’i 0. 2 pm nc’etls spec i s i t  c - c - - s e a r c h , b c -c- s ic - se  t i - i c -  p h v s  i c - s m  I mech an i snut

blocking their evaporation , is riot c- l e a - .

‘rhe observat inn of an ae r oso l  l ;t v c r  s - i t  10 km silt i turtle’ ( see  F i g i t t e ’ 31

I -s c - i f  spec n u n  I I nt e’r’st - 1’he I sly er may h u m .  e’ been due to v o l c a n i c  c r m r p t  T o n s - -  -

C si lculsm t io ns of t ra j ect on es for  t Ic - st  part  id es in ’ j  cc-ted to  the  200 mb le ’vel

-~ te
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d u r - i m t g  t he ’  e ’ s ’ s u p t  i~~nt t i C  I c - l h s u e’ h i k  . o l t ’ st nc- (~\ -- c  i i , m i  ksm i ) e m i t n t s u l , )  slis sus ~ t h u

t h u -,c l e t m t  i e ’1 c ~’A c - c - u i r es uc bi  t l ie’ i~Y l S ~ c l i i  t n t  s t p p m ’ e e \  n i u t & - l v  h i  c i , i V S  - I i t ~ui ’ e’
S shows  s u t r a j e -ct c - i’s- O f  chriS t i t  I - I c-s i i i  e’c ’t ccl le t  t I -i c - 2 ( 0 1  nih ) 1 c i  t e n  ( t i  I s - ’

.~~
‘ 

- l~)”S , rt’sic’h i i i ,,~ t i - i c’ Rvlsk ~ir c - ,u c - m t \u i guus- ~t l’e , i i t ’~~’ . I mit cui si ’s c- t Ic - a t c - u t —

te m c ’_ t k ,, int o t h e  a t i m i o s p h e r e ’  ( i s -  t h e ’ l o l l ’  c h u i k  ‘ s c i l c ’ u nc - hc ’gs ~ii S i p p c - c i x i ’ ’ l c i ’ s ’  h i i i t

20 , icr  ~ - S c >  t h s t t  vo i c - s u i t  i c  c i s i ’ .t c i i i  ti ha. e , m I l ’e ’ s i , l s -  n - c - a c -heel  t h e  Ity I ~k s m i ’ c s i

P lu  I y 3 1 or An gus t I -

in t c - r c o n i p a i - i S c )u  ot d a t u m  c -r i tc ’ i ’ost t ’l  p m i  t i c - i c ’  \ c - ; ’ t i t ’ l l  c ’t ) I L ( ’ l i t  i- sit i c - m i

sin - id l e n g i s s t e  e’ up an ti J o w r t t c e l  I h a g  ‘si t h s a t  s c - rn  i ’l i i c  i s  jn te ’i’e’st i c - p  ( F i , s i z ’ ’ -

I n  a l l  tb - i n-c-c’ ~‘5t5c -S of s i c t i n o n n e t r i c  m’ s t ~! mo soc-cft’ - \ R : — l  i :i unc h t es , sin s u i t ’  cu is ] -c ’ c - —

sttuc -e ’ invc’ m-s it- S i nc-su m- tine Siu i ’t st ci ’ m,,is c - ! c ’ - e - i ’v c ’cl u tI l f l l j i f l  sI’m t b u - i- sd i s t i  t ‘;e

f l u x  ~ s t n - j a t  ions h’s~ 0.015 — 0 . 0 : ~ c s i i  cil(’2mifl ’
~~, ksu~1 i i t i v ~’ l - c - i~~in g  c-p to

0.  of b n- ’ m  c l i t c I c -  m t he i n  vi’ rs i c - r i  I s t v e’ n w,: oh se t ’  t ’ c’d clii i i ng t t ic -  sc-c c - m u d I a  wic i- i -

Rad i ~t t  i C c ’ ‘te ’u it ing m -~-~ i s st I so  c -h se ’ i’ved in  tbe h ighc -t- sit i i c - sp h c -r  i t~ Is i ’’ c ’ ’  s - h i d  i —

sit i . c  ms s i r s su I ng sc - - i  c c -u I ic - p  i ivc - m ’s s-c -s-c - i n  t u r n  ob served  - i u c - s t m ’  t ~t c ’ t i’ -c- p t i p , s s s s t ’ .

The ci /d i’ rc - t ’i I c -  i u i d i c - m t  c-c t h e  p c - e ’sc -n cc -  of t h i n  a i r  tsis - ’ c’~~, is i t h  i n  w h i c h

cciii 1 i 1-i tt a u t h  l i t ’ - t i m u t  c -c -c’U i~ , P n - c - h u t  h i  v ch e -t c-ruin inl et!  hv t h e  opt  i i i  p c- c- pc - i S  I (‘S of

t h i n  , me ’r c - c c - l  l iv e r s  ,\ h c -v e’ 2 t )  kin , Li i~~ c- f f e ’ c t  i s  c - Nv  u c - c - s l y  1 t i b I i i e ’ ic -~~ l ‘v

t h e  p u’ c’Senc e’ o i ’ ci s e c - i c’ in i  t h e ’ tr i o s  ~~i t c -  i’ e ’ amid uic mites -itt i ng fu l  c- c -r i -i- I sit  c-c- h e - I  c - c c - c -

at’ c- c- sc-i l i v t ’ m’s sm nd r~td ia t  i y e w a i t s ’  i ng  anti c - c - c - i j u g  c’c -Ul d l i e ” t U i !Sii -

CONt ’LUS I O N

‘the ste ” ros~’ l — r a c l i s t t i o n  e - x p e r i u n c - m - i t  - h e ld  in - i  sc-c t s \  i n  t h e ’ sunmn i e ’t  c - i  1 0 T h ,

m’ e’p i - c - s e n - i t s  sin s i t  t empt ut a c-c-nip I c’x app i-cac-lu t o  c lc’t erm s un  i ou-i of sic ’ c - c - S t- i l
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TABl E 4

BALLOON IMPACTOR MEASUREMENTS oi~ AEROSOl. CONCENTRAtION

August 1975 - Ryisk

Date 
_____

August 1 August 3 ~\ t i g l i s t  3

1-leigh t N(> r ) — c r n 3 He igh t  N ( ” r ) — c m 3 H e i g h t  N ( - r ) - - c r n 3

(km) r = 0 . 2 ij m (km ) r = 0 . 2 1j m (kin ) r= O . 21j m

0 7 .03 0 0.05

0 . 2  .95 0 . 5  0 . 5  ‘“ .31)

0 . 7  6 . 60  1 - () (1 _ C) 
- ‘1( 1

1 . 2  6 . 2 8  1 . 5  1. -I 4.03

1 . 7  o.46 2 0  1.9

3 . 2  I 8 S  3 . 5  3 3  3~~~ ’

13.25 - 1 .0  3 . ’3 ~~~. 32

4.3 4~~~7 4 . 5  - 1 . 2  5 5 ~l

4 . 8  6 . 5 4  5 . 1)  -L~~’ ,~ 4 . 3 6

5 . 3  5 .84  S _ s  5 1  4 . 4 5

5 . 8  f,i 3tt ~~.O 5 . 6 5  8 . -lb

6.3 9.00 6.5 b.1 (‘1 .00

T S O  7 .00 CD 6 .6 5

7 . 2  -1 .70 7.5 0 
7 . 1

1 . 6 5  8 . 0  7 .6

1 .82 8.5 $ ( )  0~~~ 4 ()

‘ 
8 .7  •

‘~~~ 9 .00 8. -I 0. 3( 1

9 . 1 5  1 . 5 0  9 . 5  8 8  0. 2 ( )

9 . 6  1 . 2 8  10 00 9 2 5  0. 32

10.1 2. 18 10.5 9 .7  0. 3~
10.6 2 . 0 5  10 .95  10.3 (L 80

ILl (LS 11.4 10.9 0.61

11.6  11 .9 1 1 . 3  0 . 9 0

1 ’ 1 I 12.-I 11 .8 0.73

- 1 ~~
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~±~L4

9 - \ L .  I OO\ I MPACTOR MEASUR I MEN’I’S OF -\I - RI )~ ( I I .  CON CEN ’I ’RA [ ION

A u g u s t  1975 - Ry ls k

________________ __________ 
I)at e

Augus t 1 August 3 August 5

Heigh t N ( --r~ - cm h e i ght N ~~~~i-) -cm Height N ( ‘- r -  - em ’”

(km) 
- 

r=:L2 ~‘ni (km) r=0 .2i,ini (km) r=0.2~m

1 2 . 6  12. ’,) 12 .2 0.78

13 . 1 1 3 . -i 1 2 6  0. I , ;

1 3 . 6  13.9 1 3 . 0 5 (( .52
14.1 14. 1  1 3 5  (L -1 3

1 4 . 6  ~~- 1 - 1 . 9  1 4 0  ( ) - $

1 5 1  1 5 . 4  F- 1-1.5 0 .1%
C’

15 .6 15.9 1 4 9  0 4 %

16 . 1  
- - 

16.-I 15.3 0.19
-

~ 016.b 16 .9 1 5 8  0. -ISz
17.1  1 7 . 1  1 6 . 3  (1 . 3 8

1’” b 0 .68 1(’ 75 0. 12

18.1 0 . 3 %  18.4 17.2 0 . 3 4

18.6 0 . 7 0  18.9 17.7 0.18

1 9 . 1  0 .50  19.4 0 .2 3  1 8.2  (~. 14

0 . 3 7  19.85 0 2 3  18.7 0. 10

0 . 3 6  2 0 3  0.31 19.2 0.10

2 0 _ I ’  0 3 7  2 0 . 8  0 .25  19 .7 —

2 1 . 1  0 -l ( ’  2 1.8  0.17 2 0 2  —

2 l ~~~ 0 . 2 ’ S  2 2 3  0 .2 4  20 65 —

2 2 1  0.26 22.8 0.48 21 .1 —

2 2 . 6  0 .3 1 4  2 3 .3  0 5 2  2L55  -

2 3 . 1  0 . 2 8  2 3 .~ 0 _ S o  2 2 0  -

0. 20 2 1 .3  0 .54  2 2 .4 5  -

2 4 . 1  0 . 1 0  2 4 . 8  0 . 4 2  2 2 . 9  —

2 - 1.6  (1 .OS 2 5 . 3  0.34

2 5 . 1  0 . 0 5  2 5 . 8  (( . 3 2

- It ,

L - -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - - -~~~ :~~~~~~~~ :—~~--



30-

~ 20 -

0.6 
~~~~~ 

)
~~0-35 

— k~~O-35

*~~C O-4 :,.— 
)
~~0.55 

— X . O _ 5 5  __I_l_
__ _ _ __ __ _  -

0.2 ~~~~~~~~~~~~~~~~~~ 
)~‘ 1.0 

— )
~~ 1-0 

-

0-5 -

~~~~~/ 
CLOUDS >38

0-4 .~/ CLOUDS >3~ CLOUDS (201¼
\

CLOUO FORMATION

0-3 - 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

FOG BEG*IS

-

~~~~~~ -

RAIN S—.. ...~~~~

10 
FOG LIFTING 

,r. 49~~~_’

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~

0 —~~~—— ‘— L~ I i I 
• 

I I I I I I I I I I I I •J ,,,,1, I I I I I I I I I I

120 40 60 40 20 0 20 4O~~ 0 4 0 2O 0 12 0 40 60 40 20 0

I I I I _L. _J I t 1 J 4 i i i

6 9 12 15 IS 21 6 9 12 15 IS 6 9 12 IS 18

$ ~~~~

- 

I ~~ I ~
H



_ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- -

0-40 i 1 !  i i i i i

0- 30 -~~~~~~~~~ 
—- - - ---- —- - -— --

~~~~~~~~~~
-- - - — -- -— — -- -- 

~~~
----- -- -- - - -

~~~~~~~~~~~~~~
-- - - - -

0-20 ---------
~

----- o
~- 5

x .-..~

_ %_I’—. ~~

0 - 1 0  - - --
~~
_ _ _  --- --- --- - —--— - O-~~~~

- -..~~ —
- ..- 

.

~~~~ - x —

0-08 - -
~~~-.- 

-

I I I I I I I

I I I  I I I

O 30 — —  - -—------ —-- --— -— --
~~~~~~~~ -- ---—-‘------

~~ —---—- — —

0.20 — 
x ~~~~~~~~~~~~~~ 

- ‘- - - - - —

~~~~~~~~~~~

2
0- 10 - —  — ——------—----—- —-----—-—-————--- 

~~~~ ~~~~~~~~~~~~~~ —

0-08 - 
I I I  I I I I I

0.354 0.405 0.500 0.679 1.007
0.376 0.447 0.549 0.747

X ( ~~m)
I ’  l ( I T R F  2

- Is 

~~~~~~~~~~~~~~~~~ ~~~ --.—-~~~ -- - - - -‘“—- - --
~~~

— -‘-
~~~~

---- -



~~~~~~
- - - --,-—‘“ --— -— --

~~~~~~
-;i __,~~~

,_ .--~--,,’--’”--”- -”.- - -  - - - - - - - - --- -- - - - -‘ -—----- ---- —‘ - - -  — —- -- -.- -— - ‘“-—--
~~

- - -
~~~~~

- —‘“-‘ --

I

I I I I I IU J  1 1 1 1 1 1 1 1 1

30 - 5.08.75 USSR-3 - 

r� O.2~~
r> O.I5~

2 5 -  —

-
~~~~ 

2 0-  -

I—

1: 15 - -

~ 1

S

‘
4>

0 -  -

— —
—

5 -  —

I I I 1 1 1 1 1 1  I 1 r.I~rrrI I
0.1 0.3 0.6 I 2 3 5 10

A EROSOL CONCENTRATION (cm 3 )
FI G URE 3

-19

- ~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _  - ~~~~~~~~-—

~ - ~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~~~~~~ .

~~~~~~~~
f_

~~~~
_-’

-
_ 

• -
~:~-

‘
~ 

~~~~~~~~~ 

1LM.

~ 

~~~~~~~~ ~~- -)~. 
-7 -. 

- -

— 
- . 

- -

‘ ~~~~~
‘
~~

- 
- 

- -

4 - _ _ _ _ _ _ _ _ _

‘1

’ 

1

~~~~

.

,_-
- ;

‘ -

~~~

1*

ii, , —J

- 
- p 

- - -

“
1 

- 

- - 

C 
••

~iiI: 

. I ~~~~~~~~~~~~~~~~~~

~ I 
____

it 
~~~~ ~~~~~~~~~~~~1id . ~~~ -~~ ~~~~~~~~~~~~~~~~~

•~~~~~ ~~~~~~~~~~~ ~ . ~~~~

-- 
- 

-

-.. 

- 
-

i .a-~
& - - -

~~~~~ ‘-‘ 
t~~~~ _._~~~~~~ #~i t I 

•

__ 
- ~~

. 
.

F! ( 11R1 -1

:~

_

~

_

~

:_



26.07
/
I

30.07 29.O7~~~ -‘-7 
0 —

031.07

c3
(2

~O
-

~~~ 

2
0 /~ 

‘

p-I
--— 

7 c ~~

~r 
OI. 08~~~~~~~~~~~~f~

2~08
0 —

0 ’

4.08

0

F I(’illRI S

_ _ _ _ _ _ _ _  — ~~~- 

S~~~

__

~~~~

_ 
- -

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 

-



,\I ’ I’ (- NI) IX S

Ah.RO S O L — RAt) I ,\ ‘I ON F \ I ’F R I ~‘ lhsN I

S N C O N I  ) P t  (ASE

The Soy j et — Ame r j ean ai- m- osi ) I — m’ uI 1 at ion stud I es were undei-t akcn f rom

25 J u ly  to 22 August 1 97o • in La m - a r n i e , in  conformity ’ wi th the agreement

reached i n  ~I s I \  of 1 97~ - in  L en i n g r a d .

The pro~ i- .~m 01’ L T ( ~~ ’~~~t i gat 10115 inc i t ided measurements  by t he  Soy i et and

Amer ica n hal loon-borne i I)~-t  rumcnt s. Five act  inomet n c  sondes , developed in

the Lent ra I - \ -  1- 1 ) 1 0 g m  ca 1 Observato x-~ , were l a u n c h e d . The Sovie t  hal loon —

b orne  i ns t  r um e nt a t  i L ) n • developed at the Leningrad State University and the

V oe i kov ~LI in Geophysical Observatory , inc 1 uded impactor and fi it~cm - s a m p l i n g

d e vi c e s .

l u i p i c t o r

the impact  ~‘ m- p roy  ides i nformat ion on part i ci es wi th  r C) • 2 ~mm

~
-
~ar n p l  1mg W~~ S pet -formed during the ascent of the hal loon S imul t Si T li ’Ot iS l Y

~ i t h  filter sampling. Samples were a n a l y z e d  in t h e  l abo ra to -y i i .~ing

an o p t i c a l  microscope.

1: i l t e r sampl ing device

Samples were taken for three atmospheric laye rs (see the l’ah le of

f i l ter  data).  The c h e m i c a l  composit ion of samples was determ i ned by

spect  ra l analys is
,-~ct  inomet n c  measurements

The second phase of the e xp e r i m e nt  inc luded the nocturnai ac t ’  110-

metric measurements of the longwave radiat ion f luxes between -1 ~~
and 40 om , before each aerosol sounding of the a tmosphe re .  Me~15( Ire—

ments were taken two hours af t er sunset and two hours before sunrise
in ordet- to el iminate the effect of s h o r t w a v e  radiation . For ac tua l

flight condit ions , the rms error for the longwave radiat ion f luxes
is 0.005 ca l / cm~min and in radiative coo l ing rate for evem - \ 100 mb

layer cons t i tu tes  0.007°C/ hr .
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Evaluation of the impact of  var io us fuctol-s on the i-ate of i-adiat lye

temperature va r i a t i on  i s  g r ea t i y  f a c i l i t a t e d  by the a v a i l a b i l i ty  of spectral

measurement data; whereas , in a c t i n o m e t i - i c  (integral) soundings , the results

of accompany ing aerological measurements are of particular impo t- tance , i .e . ,

data on the content of water vapor , aerosol , ozone and other act ive gaseous

components in the atmosphere , such as carbon dioxide , freons , etc. Tile

data , when used for numerical modeling, make it possible to quantitativ ely

evaluate the effect of aerosol and other factors on the longwave radiation

transfer.

The following table lists data on actinometric rad iometersonde launches.

All of them were carried out in clear sky (20-30 ’~ cloudiness) and weak wind

conditions.

1)ATA ON ACTINOMETR IC RAE) IOMETERSONI)E LAUNC HE S

- ‘  Max imum Hei ght Andl emperature --
- - ~~, 1 ime l%hen ReachedFime C Pressui-c

- ; FIt. No. Date (MST) Wet Dry (mb) ~~ j~ht (kin) Time

W— 1 26 31 .J u l y  0402 15.8 18.2 78-1.0 22.35 0526

W-l28 3 Aug . 2258 13 .5 16.8 78-1.6 25.09 0033

W—1 29 4 Aug.  0358 10.2 13.8 78-1.5 2 8 . 2 6  0527

W -13l S Aug . 2241 13.8 18.2 5-1 .6  2 9 . 1 7  004 1

W—1 32 6 Aug . - 0412 12 .1 14.9 TS-L 6 26.65 0551

All the results obtained by the Soviet side are p resen ted  i n  t a b l e s  and

graphs in this appendix. Sy-mhols used for measured quant it ic s  in tables and

gra phs are as follows .

- - - e -~ 
Downwa rd I ong~ - m ~e rad iat ion 11 ox.

- - th Temperature
— — • — F Ef f e c t i v e  lotigw~~ e radiat ion t t u x .

— . - — e t Upward I ongwa~. e t - ,id i a t  ion t l u  x

iI’/ 3r  Rate of i-ad i a t i ve  chau ,~e ot  t emperature.

5_ s
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W-126

July 31, 1976

Laramie , Wyoming
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W-126 - Radiometersonde

Time Pressure Ap 
t h e -~ e-f F AF

(MST) (mb) (mh) (°C) (cal. cm 2 min ’) °Ch r ’xliJ 2

0402 784 13.8 0.534 0.562 0 028
39 0 .012 -7 .53

0403 745 13.6 0.507 0.547 0.040
30 0.009 -7 ,35

0404 715 13.5 0.407 0.546 0.049
34 -0 001 +0.71

0405 681 10.7 0.495 0.543 0.048
- - 21 0.003 -3.48

0406 660 9.7 0.488 0.539 0.051
40 0.005 -3.06

0407 620 6 .2 0.474 0 .530 0.056
26 -0.006 +5 .64

0408 594 2 .8  0 .473 0 .523 0 .050
24 0.007 -7.13

0409 570 0.2 0.448 0.505 0.057
27 0.002 -1 .81

04 10 543 -2.5 0.440 0.499 0.059
25 0.006 -5.88

0411 518 -4.9 0.423 0.488 0.065
23 -0.014 +13 .72

0412 495 -7.6 0.418 0.469 0.051
30 -0.002 +1.62

0413 465 -12.9 0.414 0.463 0.049
20 -0.035 +42.88

0414 445 -13.6 0.402 0.416 0.014
15 0.038 -62.06

0415 430 - 17.4 0 .347 0.399 0 .052
15 0.069 -112.7

0416 415 -19 .1 0.284 0.405 0.121
20 0.013 -15 92

0417 395 -19 .4 0.262 0.396 0.134
16 0.002 -3 .06

0418 379 -21.0 0.244 0.380 0.136
15 0.005 -8.16

0419 364 -23 .0 0.236 0.377 0.141
10 ‘ -0.003 +7.35

0420 354 -24.8 0.232 0.370 0.138
17 0 005 - 7 . 2 0

042 1 337~ -26.2 0.224 0.367 0.143
18 0.004 -5.44

0422 332J - 2 7 . 8  0 .213  0 .364 0 .151

04 2 3 319~ -29.5  0.210 0 .357 0.147) 16 0.006 -9.19
0424 311~/ -31.1 0.204 0.352 0.148

56 
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W- 126 - Radiometersonde (Continued )

- t - -Time Pressure A p b e -4 e~ I - Al-
(MST) (mb) (mb ) ( °C) (ca l .  cm~ ’ min~~) °Chr~~x 10

2

0425 303 -32.8  0 .195 0.348 0.153
) 20 — 0.001 1 .22

0426 299
) 

-34.5 0.194 0.343 0.149

0427 283 ) - 36.7 0 . 185 0 .337 0 .152
-~ 17 —0 .005 + 7 . 2

0428 273 ) -38. -1 0 .18 2 0.334 0 . 1 5 2

0429 266) -40.5 0 .179 0 .326 0 . 147
20 0 .021 - 2 5 . 7 2

0430 256) - 4 2 .0  0. 159 0.320 0 .16 1

0431 246) -44.1 0.148 0.316 0.168

0432 233 \ -45.4 0.140 0 .313 0 .173
‘
~ 18 0.012 — 16 .32

0433 233
J 

-46.7 0.130 0.309 0.179

0434 228
\ 

-48.6 0.128 0.308 0.180
- - 19 0.020 -25.77

0435 2 18 -~ -50.6 0 .121 0.321 0.200

0436 209 -51.8 0.118 0.318 0 2 0 0

0437 203 -52 .7 0 .113 0.303 0.l9 ()
18 0 . 0 0 5  + 6. 7 9

0438 198 -54 . 1  0 . 1 0 9  0 . 3 0 1  0 .192

0439 191 -55 . 8 0.105 0 300 0 . 195

0440 18 6 - 5 8 . 8  0.105 0.304 0.199
\ 19 0.001 - 1 .2 7

044 1  179 J —60.2 0.097 0.303 0.206

0-1-1 2 172 -62.5 0.097 0.293 0.196

0-143 164 — 6 3 7 t) . 086 0 .29 7  0 .2 1 1
19 0 .027  -34.81

0444 158 — 4 . 3  0.086  0 .2 97  0 . 2 1 1

0445 153 -63 .5  0 . 0 7 3  0 .296  0 . 2 2 3

0446 148 -63.9 0.068 0.298 0.231)
19 0.012 -15.46

0447 142 -65.5 0.063 0.299 0.236

ii
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W — 126 — Rad iomet ersonde (Cont I itued)

t _time Pressure Ap b e -~ ef  1- Al-
(MST) (mh) (mb ) (°C) j yal.  cm 2 nhilr ’) °C hr~~ x 10-~

0448 134 -67.5 0.068 0.31)3 0 .235

04 4 9 129 —67 .0 0 .05~ 0.304 0 . 2 4 7
21 0.011 - 1 2 . 8 1

0450 12- 1 - 6 5 . 5  0 . 1 ) 5 2  0 .2 9 7  0 2-1 5

0451 118 — 6 4 . 6  0 .0 54  0.293 0 .239
)

0452 113 - 6 6 . 6  0 . 052  0 . 29 8  0 . 2 4 6

0453 108 — 6 7 . 0  0 .057  0 295 0 . 2 5 $
~ 15 0 . 0 0 4  — 0 . 5 2

045 4 103 J — 6 7 . 7  0 .0 4 9 0 . 2 95  0 . 2 - 1 6

0455 98 - 6 7 . 6  0 .049  0 . 29 9  0 .250

0456 94 -67.0 0.04 1 0 .299 0 .25 8

0 4 5 7  90 - 6 5 . 4  0 .0 3 6  0 . 2 9 8  0 . 2 62

17 0 .0 0 9  — 1 2 . 9 o

045$ 87 -6 5 .2  0.043 0.296 0 .253

0459 84 -66.1 0.038 0 300 0 .21 -2

0500 81 -65.6 0.040 0.299 0 .2 5 9

0 5 0 1  ‘9 — 6 3 . 5  0 . 0 4 1 0 . 2 9 7  0.256

0502 75 —62.3 0 . 0 47  0 . 292  0 . 2 - I S

10 — 0 . 0 1 1  ~2 6.96
0503 73 — 6 0 . 8  0.0- 1 2 0 . 29 3  0 .251

0504 ~1 — 6 1 . 0  0.0- 1- 1 0 .2 92 0 .2- 1 8

051)5 68 — 6 0 . 7  0 . 0 4 7 0 291 0 . 2 4 - 1

1 2  0 .0 0 3  - -6 . 1 2

0506 66 - 5 9 .6  0 .046  0 .29 -1  0 .2-1 8

0507 64 -58 . 0 0 .  048 0 .  290 0 .  2 -1 2

0508 61 58.5 0 .050 0 293 0 . 2 - I S

0509 59 — 58. 5 (1. 0-IS 0. 299 0. 251

0510 56 — 5 8 . 9  ‘
~~~. 0-1 9 0.300 0.251

-~~~~~~~~~ -~~~~~~~~~~~~ 
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W-126 - Radiometersonde (Continued )

Time Pressure Ap 
t
b e-~ ef F AF

— (MST) (mb) (mb) (°C) (ca l .  cm 2 min 1 ) °C hi- ’ x 102

0511 55 -58.2 0.055 0.298 0.243
12 -0.007 + 1 4 . 2 8

0512 53 -57.9 0.055 0.297 0.242

0513 51 - 5 7 . 0  0.055 0.295 0.2-I t)

0514 49 -54.8 0.050 0.295 0.2-1 5

0515 48 -55.0 0 .050 0 .299 0 249

0516 47 -55.0 0.057 0 3 0 1 0.2 -1 -1

0517 46 -54 .7  0. 054 0.30 1) 0 .24 6
5 0 .00  0.0 1)

0518 44 - 5 3 . 8  0.058 0 . 3 0 2  0 . 2 4 4

0519 42 - 5 2 . 7  0 .058 0 .3 0 2  0 .2 4 4

0520 40 -52 .0  0.054 0.309 0 .255
5 -.002 -19.oO

0521 39 -51.7 0.057 0.305 0 .248

0522 38 -51.7 0.057 0.305 0.248

05 .23 37 -51.8 0 .059 0.307 0 .248
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W-128 - Radiometersonde

- t - - - -Time Pressure Ap b e4 I- Al-
(MST) (mb) (mb) (°C) (cal . cm 2 m i n  ~

) °C hr~~x 1  02

2 25 8  ‘$S 1 4. 9  0 - 17 S  0 549  0 . 0 7 3

36 0 . 0 1- 1  -9 .o5
2259 749 13.0 0. -162 0 .549 0.087

41 0 .012  - 7 . 1 5
2300 708 10.8 0.450 0.549 0.099

34 0 008 -5.76
230! 67-1 .7  0 . 4 3 7  0.544 0 107

46 0 .005  - 2 . 6 5

2302 628 3 . 0  0 . 4 1 9  0 . 5 3 1  0 . 1 1 2
j 30 0.00 0.01)

2303 598 -0.8 0.404 0 .51o 0 .112
32 0. 1)04 -3 .06

2304 566 -4.-i 0.376 0.492 0.116
30 0 . 0 1 4  - 1 1 . 1 2

2305  536 - 6 . 8  0 .3 6 0  0 . 4 9 () 0 . 1 3 0

26 0.005 - 4 .7 0 4
230o  5 1 0  — 1 0 . 2  0 . 3 3 9  0. -17- 1 0.135

25 0.006 -5.88
2307 485 -11. 7 0.318 0.459 0.141

25 0 010 -9 80
2308 400 -14.8 0.300 0.451 0.151

25 -0 011 +10. 78
2309 435 - 1 8 . 7  0.277 0.439 0.162

27 0.004 —3.o2
2310 408 -20.8 0.263 0.429 0.166

17 0 .Olo  — 2 3 . 0 5
2311 391 - 2 2 . 4  0 . 2 -1 4  0 .4 2 o  0 . 1 8 2

19 — 0.012 +13.4t ’
2 SL 572 - 2 5 . 1  0 .2 38  0 .4 0 $  0.17 1)

2-1 0.001 — 1 . 0 0
23 13 348 -27 . 7 0 . 2 3 2  0 . 4 0 3  0 . 1 71

18 0 . 0 02  — 2 . 7 2
2314 331) -30.2 0.218 0.391 0.173

18 0 012 —1 1 ). 32
2315 312 -33.9 0.203 0.388 0.185

15 0.005 -S . l o
231o 297 -36.6 0.189 0.379 0.190

15 0.00 0 .00
2317 282 - 4 0 . 0  0 . 1 7 7  0 . 3 h 7  0 . 190

16 0 . 0 1 2  — 1 8 . 5 $
2318 266 -43.7 O lOl 0. SoS 0.202

10 0.00 0.00
2319  256 - 4 5 . 5  0 . 1 53  0 . 3 5 5  0 .2 ( 12

9 0.1)0 0.00

- :~ i~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



W - l2 8  - Radiomet ersond e ( ( n o t  inued)

Time Pressure t h e~ F Al-
(MST) (mb) (mb ) ( °C) Jy~ l. cm~~ uin ’ ) 

— 
°C h r~~ x

2320 247 - 4 7 . 4  0 . 1 - I S 0 . 1 ’  0 . 20 2

10 0 0% — 1 - 1. 70
2321 237 -4 8 . 8  0 . 1 3 4  0. 3- 12 0. 2 1)8

8 0 . 0 f l 4  — 1 2 . 2 5
2322 229 -4 9 . 9  0 . 12 5  0. 5 5  0 . 2 1 2

12 -0.006 +12 .25
2323 217 —51.0 0.122 0 325 0.2%

5 —0.01)3 +14 .7
2324 212 —51.2 0 .118 0 32 1 0.203

11 -0.003 +() .66
2 3 2 5  201  -52 . 3  0 .~~~l 5  0 . 3 15  0 .2 0 0

9 0.00 0. 00
2326 192 —54.0 0.114 0.31-1 0.200

2327 185 -55.-I 0.111 0.312 0.201
20 0.014 -17.1S

2328 178 -54.9 0.097 0.309 0.212

2329 172 ~ — 5 4 . 4  0.094 0.308 0.21)
6 0 . 0  0 . 0

2 3 3 0  166 - 5 5 . 2  0 . 0 9 3  0.3Cr 0 .2 1 4

7 -0 .0 02  + 6 . 98
2331 159 -55 .4  0.093 0.305 0 . 2 1 2

6 0 .00 1 -4 .07
2 3 3 2  153  - 5 6 . 6  0 . 0 9 2  0 . 3 0 5  0 . 2 1 3

6 0.0 0.t)
2333 147 —57. 2 0. 1)92 0 .305 0 . 2 1 3

2334 140 — 5 8 . 8  (1 . 092 0.300 0.208
13 0 . f l O o  - I L S O

233S 134 — 5 7 . 9  0 . 0 9 2  0.299 0.207
5 0.0 0.0

233o 129 -61.1 0.092 0 .2 99  0 . 2 0 7

2337 123 -63.1 0 . 0 8 9  0 . 2 9 9  0 . 21 0

2338 118 -62.7 0.084 0. 2 9 ’  0 . 2 13
20 0 . 0 1 1  — 9 . 0 5

2 3 3 9  1 1 3  - 6 2 . 5  0 .0 81  0 .2 %  1 L 2 1 5

2 3 4 0  109 - 6 1. 9  O . 0 7 o  0 . 294 0 .2 1 8

2 3 4 1  104 1 -6 3 . 6  0 . 0 7 6  0 .2 9 4  0 . 2 1 8

7 0.001 -3.48
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W -1 2 8  - Radiometersonde (Continued)

Time Pressure  Ap 
t
h e4 et F AF

~MST) (mb) (mb) (°C) (cal - cm nun I
) 

O~ * ~~~~~I 
~~~1~~

2

2342 i Ooj — 63.2 0.075 0.2 9 - 1  0.219

2343 971 -63. 7 0.075 0.29-1 0.219
9 —0.002 +5 .1-1

2344 9lJ —62.2 0.073 0.290 0.217

2345 8 8)  - 6 1 . 1  0.072 0.289 0.217
7 0. 00 0. 00

2346 8 2 J  — 6 1 . 4  0 .07 - 1  0 . 2 9 1  0 .217

234 7 81 — 6 1 . 4  0 .074  0.291 (1 .217

2348 77 - 6 1. 4  0 070 0 .2 9 1  0 . 2 2 1

2349 74 —61.8 0 .074  0 .295  0 . 2 2 1
19 0.009 — 1 1  .60

2351) 7 1  - 6 1 . 1  0 . 06 8  0 .2 9 1  0 .2 2 3

2351 69 — 6 1 . 3  0 .07 1 CL 29S 0 . 2 2 - 1

2352 65 —60.2 0.066 0 . 2 9 1  0 . 2 2 5

2353 o2 — 5 9 . 2  0. 0o7 0 . 29 3  0. 22o

2 3 S - l  oO — 5 8 . 5  0 .067 0 . 2 93  () . 22o
6 0 .00 1  — 4 . ( ) 7

58 — 5 7 . 6  0.066 0 .2 9 3  0 . 2 2 7

235o 56 -56.7 0.066 (1 .2 93  0 . 2 2 7

235 7 54 — 5 5 . 6  U .  066 0 . 2 9 2  0.  22o
7 — 0 . 0 0 5  + 1 7 49

2558 52 — 5 3 . 8  0.068 0 . 2 9 2  (1 .22 . -I

2359 49 — 5 3 . 5  0 . 0 7 0  0 . 2 92  0 . 2 2 2
5 0.013 — o 3 . 7 ( )

0000 47 — 5 2 .  1 0 065 0 .29( 1 ( 1.225

0001 b — 5 1  . -I 0 .068 0. 297 ( 1 .229

0(102 44 — 5 0 .  (1 0.066 0 . 3 0 1  0 . 2 3 5

0003 - 13 — 5 0 . -I 0 . 0 7 3  0 .3 ( 13  0 . 2 3 0
3 0 . 0 2  + 1 6. 3 3

_ _ _
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~~~~~~~~~~~~~~~~~~~~~~~~~

W- 12$ - Rad iomet ersonde (Cont inued )

- t - -Time Pressure Ap b e4 
- 

I- Al - - )l /~ T
(MST) (mb) (mb ) (°C) ( c a 1 . cm~~ min ’) — —  

°C h r ’ x

0004 41J —51.2 0.073 U . 306 0 . 2 33

0005 39 — 5 2 . 3  0 .0 7 3  0 . 3 1 1  0 .238
2 0 .00 5 — o-I - 25

0006 37 -52.8 0.080 0 .313  0 .233
5 — 0 . 0 0 8  ~ - 9 . 2

0007 36 - 3 2 . 0  ( 1.0 7 9  0. 307 0. 22S

0008 -52.8 0.077 0.307 0 .2 3 0

0009 33 j - 5 2 . 1  0.074 0.310 0.236
~ 6 0 . 0 1 .  -53 .07

:1 0010 32 -52 .0  0.074 0.310 0 236

001 1 31 -51.4 0.073 0 .310 (1 .257

0012 29 -49.4 0.069 0.310 0.241

0013 28 -48.5 0.067 0.310 0 2-1 3

67
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W-129 - Radiometersonde

T ime Pressure Ap tb e -l- ef F AF ~~T/~ 3T
(MST) (mb) (m b) (°C ) (c al .  cm 2 min ’J °C hr ’ x 102

0400 698 10.0 0.430 0.524 0.094
32 -0 .029  + 2 2 . 2

0401 666 6.7 0.435 0 .500  0 .065
34 0.00 0.00

040 2 632 3 .2  0 .427  0 .492 0.065
36 0.025 -17.01

0403 596 0.0 0 .395 0 .485 0 .090
28 -0.006 ÷5.25

0404 568 -3.2 0.380 0 .464 0.084
34 0.025 -18.01

0405 534 - 6 . 1  0 .344  0 . 4 5 3  0 .109
27 -0.006 +5 .44

0406 507 - 9 . 1  0 . 3 4 1  0 .444  0 .103
27 0.004 -3 . b2

0407 480 -12 . 0 0 324 0.43 1 0. 107
20 0.025 -30 .62

0408 460 -16.0 0.289 0 .421 0.132
26 0.004 -3 .76

0409 434 -17.5 0.269 0 405 0.136
23 0.018 -19.17

0410 411 -18.7 0.244 0.398 0.154
27 0.017 — 1 5 . 4 2

0411 384 -22 .6  0.223 0.394 0.171
21 -0.009 +10.50

0412 363 -25.5 0 .222  0.384 0.162
13 0.013 - 2 4 . 5

0413 350 - 2 7 . 7  0.204 0.379 0.175
18 0.006 -8 .1~0414 332 -31.5 0.191 0.372 0.181
14 -0.003 +5.2 5

0415 318 -34.3 0.183 0.361 0.178
16 0.004 -6.1.’

0416 302 -37.3 0.175 0.357 0.182
14 0.005 -8 .75

0417 288 -39.3 0.167 0.354 0.187
12 0.009 -8 .37

0418 276 -41.0 0.157 0.353 0.196
12 -0.004 +8. 16

0418 264 -43.3 0.149 0.34 1 0.192
12 — 0 . 0 1 1  ÷ 2 2 . - i S

042 0 252 - 4 5 . 7  0 . 1 5 1  0 . 3 3 2  0 . 18 1
.~ 9 0.006 -16.33

0421 243 -47.4 0.141 0.328 0.187
11 -0.009 +20.04

7(1

L _ _ _ _ _ _ _ _ _ _  
-



W-129 - Radiometersonde (Continued)

Time Pres sure Ap tb ef ef F AF
(MST) (mb) (mb) (°C) (cal. cnr 2 min ’) °C hr ’ x 102

0422 232 -48.8 0.137 0.315 0 . 178 -0.014 ÷20.17
0423 226J 

17 -50.5 0.132 0.305 0.173

0424 2181 -50 .5  0 . 1 2 6  0 . 2 9 9  0 . 1 7 3
~ 17 -0 .007  + 1 0 . 0 8

0425 209J -50 .0  0 . 1 2 4  0 .290  0 . 1 6 6

0426 201 1 - 5 0 . 2  0 . 1 2 1  0 . 2 8 0  0 .159
~ 14 — 0 . 0 0 7  ÷ 1 2 . 2 5

0427 195 J - 50 .3  0 . 1 1 9  0 .278  0 . 15 9

0428 1881 -50.9 0.111 0.276 0.165

~ 15 +0.002 -3. o
0429 18OJ -52.6 0.112 0 .273 0.161

0430 1741 -52.9 0.116 0.264 0.148

~ 14 -0.011 ÷19.25
0431 166 J -54.8 0.112 0.262 0.150

0432 159) -55.6 0.111 0.260 0.149
~ 14 0.002 -3.55

0433 issJ -56.3 0.108 0.260 0.152

0434 146) -58.4 0.111 0.264 0.153

~ 13 0.001 -1.88
0435 139J -58.9 0.106 0.259 0.153

0436 132 1 -59.8 0.106 0.259 0.153

~ 
12 -0.005 +10.2

0437 127J -60.0 0.105 0.253 0.148

0438 1231 -61.0 0.100 0.256 0.156

~ 10 0.014 — 3 4 . 3
0439 117J -61.4 0.095 0.257 0.162

0440 112) -6L6 0.092 0 .257 0.165
~ 10 0.007 -17.15

0441 107J -62.5 0.089 0.258 0.169

0442 103 -63,7 0 .085 0.259 0 .174

0443 100 -65.3 0.085 0 .2 2 8  0.143
14 -0.026 +45 .5

71
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W-129 - Radiometersonde (Continued)

Time Pre ssure Ap tb e -
~ e+ F AF aT/ ST

(MST) (mb) (mb) (°C) (cal .  cm 2 min ’) °Chr ’ x 102

0444 93j -65.1 0.080 0.223 0.143

0445 89 - 62 . 3  0 . 0 7 5  0 . 2 2 3  0 . 1 4 8

0446 86 - 6 2 . 0  0 .0 7 9  0 . 2 2 1  0 . 1 4 2

14 0.040 -70.0
0447 82 -61.5 0.072 0.255 0.183

0448 79 - 6 1 . 3  0 .0 7 3  0 . 2 5 6  0 . 1 8 3

0449 77 -5 9 . 7  0.0 6 8  0 . 2 5 4  0 . 1 8 6

0450 74 -6 0 . 4  0 . 0 6 9  0.259 0 . 1 9 0

14 0 010 -17.5
0451 70 -60 .4  0 . 0 7 2  0 .261  0 . 1 8 9

0452 67 -59 .6  0.071  0 .2 5 9  0 . 1 8 8

0453 65 - 59 . 6  0 . 0 7 2  0 . 2 6 5  0 . 1 9 3

0454 62 -57 .8  0 .081  0 .262  0 . 1 8 1

0455 59 -56.0 0.081 0 .2 6 3  0.182
11 -0.010 +22.27

0456 56 -56.0 0 085 0.265 0.180

0457 54 -55.3 0.083 0 266 0.183

0458 52 ‘j -54.5  0.080 0 .266 0.186

~ 5 -0 .0 0 6  ÷ 2 9 . 4

0459 49 J -54 . 4 0 . 0 8 9  0 .2 6 6  0 . 17 7

0500 48 - 5 4 . 6  0.089 0.269 0.180

0501 46 - 5 4 .1  0 . 0 8 7  0 . 2 71  0 . 1 8 4

5 0 . 0 0 4  - 1 9 . 6

0502 44 -53.3 0.088 0.269 0.181

0503 42 -52.7 0.086 0.273 (1.187

0504 40 -52 .7  0.087 0.273 0.186

0505 39 -52 .4  0.085 0 .274  0.189
10 0.007 -17 .15

0506 37 -51.0 0.083 0.275 0.192

-

~~~~~~~ 
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IV- 129 - Radiometersonde (Continued )

lime Pressure Ap 
t
b e-~ et- F Al:

(MST) (mb) (mb) (°C) (cal. cm 2 min~~) 
oCh r

_
~ x 1~

2

0507 35 -50.8 0.086 0 .282  0 .196

0508 34J -49.6 0.085 0.273 0.188

0509 33 -49.2 0.085 0.272 0.187

0510 32 -48.9 0.085 0.278 0.193

0511 30 -49.6 0.085 0.283 0.198

0512 28 - 4 9 .6  0 .085  0 . 2 8 1  0 . 1 9 6

1 10 0 . 0 1 1  — 2 ~~.95
0513 27 - 4 9 . 3  0 .084  0 .2 8 2  0 . 1 9 8

- - 
0514 2h - 4 8 . 5  0 .084  0 . 2 8 1  0 . 1 9 7

0515 25 -47 .3 0.081 0.280 0.199

0516 24 —47.1 0.082 0.281 0.199

0517 23 - 4 7 . 5  0 . 083  0.284 0 .201

0518 22 —48.1 0.082 0.284 0.202

0519 21 -47.0 0.079 0.283 0.204
7 0.002 -7.00

0520 20 — 4 6 . 1  0 .080  0 . 2 8 1 0 . 2 0 1

0521 19 - 4 6 . 1  0 . 0 8 3  0 . 2 8 0  ( 1 , 1 9 7

0522 18 - -io.6 0.084 0.281 0.197

0523 1 -47.0 0 .0 82 0.283 (1.2(11

/ _ _)
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o a, I.) a, a, a, a, a, (“
L/) I I I I I I Icc c c c  c c c  cc c’ cc

- .- ~ ,-i ,- ~ -
I I I I I I I I I ~< ~< >< I >< )< I I I

C~ 00 00 0~ U) .O 00
00 (N C~ ~O ~-o t’) (N Q

— .4 .4 \O .-4 LI) (N —

N a) a, a, a, a, a, a, a, N a, e~ a a, 04 a,
00 I I I I I I I I I I I I I I I I

~ cc cc cc cc cc cc cc cc cc cc c cc cc cc
,- 4 .-4 ,-4 .~~ .-I .- I ~~l 4 , 1  4 , 4  , 1  . 1  , 4  , 4  ,-

I )< I )< )< )< 1-cl 1< 1< 1< 1-cl 1-cl 1-cl 1-cl 1-cl 1-cl 1< I >< I 1<
LI) C) cc .—~ ~~ 00 LI) C~

I LI) (N 0) .O N N C) ‘~1-(N ‘-I LI) (N ~~ N) (N -~ LI) ~~ N C IN N) ~~
- C) N’) 00

—~ -~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘ - ‘0 .-~

LI) a, a, a, a, a, c-~ a, 04 N 04 04 N c~4 N a, N a, ~-J a, N
(N I I I I I I I I I I I I I I I I I I I

o cc cc cc cc cc cc cc cc cc cc cc cc cc cc cc cc cc cc cc
. 4 ,-.4 I .-4 -.I .-.4 .-I a-I —4 , a-I .~~ ,..I , 4  ,1 . 4  a 4  .1 . 4

I 1-cl 1--cl < 1-cl 1< 1-cl 1-cl 1-cl 1-cl 1-cl X 1< 1-cl 1< 1-cl lcl 1< 1< X 1-cl
LI) N cc -d ‘~~ cc N N’) (N r~ 0 0 ~~ N U’) N 0) LI) ‘0N (N 0 0 ~~ ‘0 (N Q (N LI) C) N ’) C’) I!) LI) LI) 0 ‘0 0-. ‘0

,-s c; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

a,

~) L/) 04 N 0-4 N N N N N N N N Cd Cd N N N Cd N Cd Cd
O E  ~ N I I I I I I I I I I I I I I I I I I I

- cc 0 0~~~~ cc c c c  cc cc cc c c c  cc cc c c c  cc cc c c c
U ‘--s ~ 0 — a-I ,-I — ,-4 a-I ..I a-I ~~4 — a-I p—I ,—I a—I 1 a-I ,—4 .—~ — - —

I 1-cl 1< 1-cl 1-cl • 1-cl 1-cl 1-cl 1-cl 1-cl 1-cl 1-cl 1-cl 1< 1< 1-~ 1< 1-cl 1-cl
cc N ‘0 a-I LI) 0) ~~ U’) U’) 0 C’ ~D N’) ‘0 00 N’) N (N N) N

E ~ ~) LI) N) ‘0 a-i C) C) C) ‘0 N N) C) N’) ‘0 LI) ~~ cc N’) (N 00 CI)
N .

--I 0 ~~ (N N’) (N (N N’) (N N’) ~~ ‘.0 0) N’) ~~ ‘.0 (N ‘.0 ‘-I N ‘-I ~~ -
1 4.4 LI)

cc ~~
N’) 4-4 cc
I~~~~) LI)

U • v-i N a-I N’) 0 cc LI) (N — C) 0 a-i LI’) 0 cc 00 0) ~~
- .— cc

0 ‘-0 8— 0’. cc t-~ LI) 00 N N”. 00 0 00 N cc cc a’. ~~
- c’. ~~ ‘0o I N N’) N’) N’) N’) .~~ N) -~~

- 
~~ 

N) LI) (N (N N’) (N N’) (N N’) v-I (N
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W-1 31 - Radionietersondc

Time Pressure t t b et F

(MS’F) (mb) (mb) (°C) (cal . cm~~ min~~ ) °C hr — ’ x 10 ’

22-1 2 746 14.4 0 . 144 0.5Sf ’ . 0 .11 2
16 0.002 —3.06

2243  730 12.5 0 . 1-18 0.562 0 . 1 14
16 0.006 -9.19

2244 714 10.9 0 .44 8  0 568 0.120
16 0.005 — 7 . 6 4

2245 698 9.1 0 .12 2  0.547 0. 125
23 0 008 -8.50

2246 675 60 0.408 0.541 0.133
17 0.003 --1 .31

2247 658 3.8 0.397 0.533 0.136
20 -0.015 +18.38

2248 638 2.1 0.394 0.515 0.121
16 — 0 . 0 ) 3  +4 . 5 C )

2249 622 0.0 0.390 0.508 0.118
20 0.041 —5 02

2250 602 -1.9 0.3-1-1 0.503 0.159
20 +0.000 0

2251 582 -3.0 0.343 0.502 0.159
12 -0 .004 +8 .16

22 52 570 -4.9 0.332 0.487 0. 155
18 -0.0 14 +19 05

2253 552 —6.5 0.332 0.473 0.141
12 0.04 2 -8S. ’S

2254 540 -9.0 0.296 0.479 0.183
16 0.015 - 2 2 . 9 ’ .

22 55 524 -10 7 0.27-I 0.472 0.198
23 —0 .002 +2.11

2256 501 -12 .0 0.268 0 .4 64  0.196
12 — 0 . 0 0 2  +4 .0

225 7  489 -13.5 0.259 0.453 0.19-1
13 0.004 — .53

225 3 -176 -15.0 0 .252 0.450 0.198
1’ —0.001 -

~ 1.44
2259 459 -15. 7 0.2~ S 0.437 0.199

10 0.008 —4-L10
230() 449 -16.0 0. 2 1 ’  0. - IS- I 0 .2 17

10 -0.009 +22 .05
2301 -139 -19 .1  0 22-1 0 .4 32  0 208

12 — 0 . 0 1 0  +20. - I l
2302 427 - 20 .7  0 .2 2 7  0 .42 5 0.198

IS 0.01~ — 2 7 7 ’
2303 412 - -2 1 . 9  0.209 0.424 0.215

tO —0.002 •4.9

82

--



W-1 3 1 - Radiometersonde ( Cont inued )

Time Pressure Ap 
t h c-I et F DT/~ i

(MST) (mb) (mb) (°C ) (cal. cm 2 mi n  ‘) 0 Ch I~
l 
x tO

2304 402 23.4 0.206 0.419 0 213

— 14 0_ 0 0 7  - 1 2 . 2 5
2305 388 -24.7 0.196 0.416 0 .2 2 0

10 0.009 —22.05
2306 378 -26.3 0.190 0.-l U) 0.229

11 -0 .003 +6 .66
2307 367 -28. 2 0• 186 0. - 1 1 2  0 2 2 ’ .

14 0.008 —14. 31 ’ .
2308 353 -30. 2 0 . 182 0 .4 16 0 .23-1

10 —0 012 +29 . -l i)
2309 343 -31.5 0.179 0.401 0.222

11 0.0 1-1 31 .16
2310 332 -33.-I 0.166 0.402 0.236

15 —0.012  +19 t’ .
231 1 317 -37 1 0.171’. 0. 100 0 .22 4

H 9 0 .009 -2 - 1 .5
2312 308 -38.5 0.165 0.398 0.233

11 — 0 .005 + 1 1 . 2
2313 297 —40.0 0.161 0.389 0.228

9 — 0.003 +3 . 1 c ,
2314 288 --11.3 0.156 0.381 0.225

10 (1.003 —7 .3 : - -
2315 278 -43 . 6 0 .154 0.382 0 .2 28

~ 15 O OIR’. — 9.30
2316 263 -4 5 .0  0 .1-1 2 0.376 0.23- 1

~ 8 —0.  005 -
~ 15 . 31

23 ) 7  255) -46.4 0. 139 0.368 0.229

2318 244) - -17 .7 0.130 0.36- I  0 .234
‘
~ 20 0.012 —14.7

231 9 235
) 

—48.6 0.122 0.363 0.2- l I

~~20 230 - -1Q .8 0.120 0.3S3 0 ‘SS

2321 217 -5L7 0.117 0 356 0.2-IS
• 2.S — 0 .00 6 +6 .  3~

2322 212 -5 3 6  0 .111 ’ . 0 351 0 .235

2323 201) -55.5 0 .11 -I 0.351 0.237

~ 17 0 .0 10 — 1 4 . 4 1
2324 195

) —56. -I 0. 100 0.3-I S 0.245

2325 1861 -56.4 0.100 0.3-1 0 0.2-10
18 —0 .001- +8 .16

_ _  _ _ _ _ _ _ _ _ _ _  
_____- -~~~~-~~ -

-----

-~~~~~~~~~~~~~ - 
—0 __ --
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W -1 31 - Radiometersonde (Continued)

Time Pressure Ap t b e+ e1~ F ~T/~T
(MST) (mb) (mb) 1°C) (c al .  cm 2 min ’) oCh r

_l 
x 102

2326 lT7
j 

-56.7 0.099 0.338 0.239

2327 171~ -56.6 0.095 0.337 0.242
~ 13 0.008 -15.07

2328 1641 -56.3 0.088 0.335 0.247
/

2329 156 -56 6 0.095 0.330 0.235
20 -0.008 +9.8

2330 152 -57.0 0.093 0.334 0.241

2331 144 -58.2 0.091 0.330 0.239

2332 139 ) -58.2 0.085 0.328 0.243
~‘ 10 0.005 -12.25

2333 134 J -58.4 0.081 0.325 0.244

2334 127) -58.2 0.080 0.323 0.243

~‘ 18 -0.03 -4.08
2335 116

) 
-59.5 0.079 0.326 0.247

2336 116) -59 1 0.078 0.325 0.247
:~ 

10 0.0 0.0
2337 112) -59.7 0.078 0.325 0.247

2338 106 -59.9 0.079 0.326 0.247
17 0.006 —8.64

2339 102 -59.9 0.078 0.326 0 248

2340 97 -60.8 0.080 0.329 0.249

2341 92 -62.2 0.074 0.328 0.254

2342 89 -61 .7 0.073 0.326 0.253

2343 84 -61.7 0.070 0.327 0.256 
-

2344 81 -61.7 0.071 0.327 0.256

2345 78 -60.0 0.067 0.322 0.255
16 -0.002 +3.06

2346 76 -61.1 0.069 0.325 0.256

2347 73 -62.4 0.073 0.328 0.255

- - -



W-131 - Radiometerson de (Cont inued )

Time Pressure Ap t
b e~ et 1~

(MST) (mb) (mb) (°C) (cal . cm 2 min ’J oC hr
_l 

x 10 2

2348 71) -59.8 0.0o7 0 322 0.255

2349 68 -59 3 0.06o 0.321 0.255

2350 65 -58.9 0.066 0.321 0.255
13 -0 .002 +3.76

2351 63 -59.0 0.066 0.323 0 257

2352 60 -57.8 0 067 0.320 0.253

2353 58 -56.6 0.064 0.319 0 2S5

2354 56 -55.7 0.064 0.322 0.258
7 0.011 -38.50

2355 54 -55.5 0.062 0.325 0.263

2356 53 -53.9 0.059 0.323 0.204

2357 51 -53.1 (L 067 0.320 0 .253

2358 -19 -54.4 0.070 0.325 0.255
8 -0.011 +33 .70

2359 47 -55.1 0.073 0.325 0.252

0000 45 -54.7 0.072 0.072 0.253

0001 44 -53.8 0.069 0.326 0.257

0002 42 -5 2 .3  0.065 0.322 0.257

0003 41 -51.8 0.064 0.325 0 2 o 1
10 0.005 -12.25

0004 39 -52.3 0.068 0 3 2 o 0 258

0005 39 -53.0 0.07 1 0.328 0 .257

0006 37 -51.8 0.0~7 0.32-1 0.257

0007 35 -51.5 0.068 0.32o 0.258

0008 34 -51.4 0.071 0.325 0.25-1

0009 33 -51.5 0.075 0.327 0.252

0010 31 - -17 .3 0.067 0 3 19 0 .2 52
7 — 0 . 0 0 5 ~17 .S

M S

_ _ _ _ _ _  — -  - - - ------ - - - - - -- ~~~~~~~~~~~~~~~
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W-131 - Radiome t ersonde (Cont inued)

Time Pressure 
~ 

t
b e-i- e+ F AF 3T/~ -t-

(t’IST) (mb) (mb) (°C) (cal cm 2 min ’) °Chr ’. x 102

0011 30 -SIL4 0.072 0.325 0.253

0012 29 -50.4 0.072 0.325 0.253

0013 28 -50.7 0 073 0.326 0.253

0014 27 -49.7 0.071 0.325 0.254 . 
—

0015 25 -49.7 0.074 0.326 0.252

0016 24 -49.5 0.074 0.326 0.252
5 0 003 -14.7

0017 23 -47.8 0.069 0.325 0.256

0018 22 -47.3 0.073 0.324 0.251

0019 22 -47.9 0.075 0.325 0.250

0020 21 -48.5 0.075 0.326 0.251

0021 20 -48.6 0.070 0.324 0.254
6 -0.009 +36.75

0022 19 -48.6 0.076 0.323 0.247

0023 18 -47.2 0.072 0.322 0.250

0024 1~ -46.4 0.072 0.321 0.249

0025 17 -45.9 0.073 0 320 0.247

0026 16 -46.2 0.073 0.324 0.251

0027 15 -46.4 0.074 0.326 0.252

0028 15 -45.7 0 070 0.325 0.255

0029 15 -44.8 0.069 0.324 0.255

0030 13 -43.7 0.073 0.321 0.248
7 0 04S -157.50

0031 13 -43.0 0.069 0.327 0.258

0032 12 -43.1 0.069 0.327 0.258

86 
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W- 131 - Radiometersonde (Cont inued)

T ime Pressure Ap t
b e-I- e-1 F AF 3T/~ -r

(MST) (mb ) (mb) (°C) (cal cm 2 min ’) °C hr ’ x 102

0033 12 -43.1 0.072 0.326 0.254

0034 11 -43.2 0.060 0.329 0.269

0035 11 -43.5 0.048 0.335 0.287

0036 10 -43.5 0.047 0.339 0.292

1’

Ii



W-132

August 6, 1976

Laramie , Wyoming
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W - 13 2  - Radiometerson de

Time Pressure Ap t b e-I~ et F AF
(MST) (mb) (mb ) (°(2) (cal. cm 2 min ’) °Chr ’ x 10 2

0412 784 11.2 0.457 0.540 0.083
32 0.004 -3 .06

0413 752 11.8 0.446 0.533 0.087
37 0.021 -13.89

0414 715 11.1 0.426 0.534 0.108
24 0.019 -19.69

0415 681 8.9 0.413 0.540 0.127
28 0.006 - 5 .24

0416 653 6.5 0.398 0.531 0.133
26 0.013 -12.25

0417 627 3.4 0.383 0.529 0.146
33 0.010 -7.42

0418 594 -0.9 0.363 0.519 0 156
28 0.012 -10.50

0419 566 -3.8 0.342 0.510 0.168
27 0.006 -5.44

0420 S39 -6.9 0.322 0 496 0.174
23 0.015 -15.97

0421 516 -9.3 0.294 0.483 0.189
31 0.009 -7 .11

0422 485 -12.5 0.274 0.472 0.198
18 

- 0.001 -1.35
0423 467 -15.1 0.262 0.461 0.199

24 0.009 -9.19
0424 443 -17.6 0.246 0.454 0.208

19 0.005 -6.44
0425 424 -20.5 0.231 0.444 0.213

20 0.00 0.00
0426 404 -22.9 0.226 0.439 0.213

22 0.007 — 7 . 7 9
0427 382 -26.0 0.210 0.430 0.220

19 -0.003 +3.35
0428 363 -28.6 0.200 0.417 0.217

15 0.009 -14 .7
0429 348 -30.6 0.188 0.414 0.226

9 -0.007 +19.05
0430 339 -32.3 0.184 0.403 0.219

14 0.010 -17.50
0431 325 -34.3 0.1’2 0.401 0.229

22 0.00 0.00
0432 315 -36.3 0.163 0.392 0.229

22 0.003 -0.003
0433 303 -37.7 0.160 0.386 0.226

10 0.006 -14. ’
0434 293 -39.6 0.153 0.385 0.232

13 0.003 -5.64
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W - 13 2  - Radiometersonde (Cont inued )

T ime Pressur e Ap t
b e4- e1- F AF 3T/Jr

~_MST) (mb) (mb) ( °C) 
_____ 

(cal. cm 2 min ’) 
-- 

oC hr _I 
x 1 0

0435 280 -49.9 0.144 0.379 0.235
17 — 0. 0 03 +4 .31

0436 272 -43.8 0.1-1 3 0.37S 0.232

0437 263 -44.8 0.137 0.369 0.232
10 0 004 -9.86

0438 253) -46.8 0.133 0.369 0.236
~ 18 -0.004 +5. 44

0439 246J -48.2 0.128 0.362 0.234

0440 235 -49.6 0.124 0.356 0.232
7 0.005 -17.50

0441 228 -50.7 0.llo 0.353 0.237
15 -0 010 -+16 .33

0442 220 -51.8 0.114 0.346 0.232

0443 213) -52.5 0.112 0.339 0.227

~ 16 0.006 —9.19
0444 20SJ -54.0 0.107 0.340 0.233

0445 197) -54 .7  0.093 0.336 0 .243
~ 14 0.012 -0. 21

0446 191) -55.0 0.1)86 0 .336 0 .250

- ~. 0447 183) -56.2 0.081 0.336 0.255

> 13 0.007 -13.19
0448 177 -56.4 0.073 0 .336 0 .26 3

0449 170) -57 .2 0.071 0.333 0.262

~ 13 0.0 12 - 2 2 .6 1
0450 165) -57.5 0.068 0.333 0.265

0451 157 -58.1 0.059 0.333 0.274
15 —0.0 1)6 +9 .3

0452 152 -57.8 0.058 0.330 0 .272

0453 146 -58.0 0.058 0.326 0.268

04S4 142) -57.2 0.056 (1.32-I 0.268
12 0.001 2.04

0455 136 -57 .8 0.OSS 0.324 0.269

0456 1301 -58.4 0.055 0.324 0.269

0457 1251 -58.9 0.055 0.321 0.266
~‘. 19 -0.01)2

9 1
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lc-132 - Radiometersonde (Continued)

Time Pressure Ap t b e4 e+ F ~\F XF/~~
(MST) (mb) (mb) (°C ) (cal. cm 7 min 1 ) oChr

_l 
x 10

0458 120 -59.5 0.055 0 .321 0.266

0459 115 -59.3 0.054 0.321 0.267

0500 111~ -59.5 0.054 0.321 0.2o7

0501 lOS j -59.5 0.054 0.320 0 .266
~ 14 — 0 .001 +1 .74

0502 1O2J - 59. 7 0.052 0.320 0.268

0503 97 -62.7 0.054 0.320 0.266

0504 93 -62.4 0.052 0.321 0.269
14 0.008 -14.00

0505 89 -o l .S 0.048 0.321 0.2~ 3

0506 86 -61.0 0.047 0.319 0.272

0507 83 -59.5 0.044 0.318 0.274

0508 79 -59.6 0.0-14 0.319 0.275
13 0 .001

0509 7’ -60.5 0.046 0.319 0.273

0510 74 -59.3 0.044 0.319 0.275

0511 Ti) -59.3 0.047 0.322 0.275
4 0.005 -50.62

0512 68 -59.1 0.046 0.323 0.277

0513 66 -57.6 0.040 0.320 0.280

0514 63 -S6.6 0.1)40 0.317 0.277
10 _ (1.009 +22.05

OS1S 61 —56 .1 0.0- 14 0.315 0.271

0516 53 -56.1 0.045 0.313 0.273

0517 56 -56 .3  0.049 0 .320 0 .271

0518 54 -56.1 0.050 0.322 0.2 2

1)519 52 —56.0 0.048 0.322 0.27-)
13 0 016 -30.15

0520 50 -54.~ 0.043 0.319 0.2Th

052 1 48 - 5 2 . 2  0.033 0 .3 17 0 .2 79

C)
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J I

W - 13 2  - Radiometersonde (Continued)

Time Pressure Ap 
t
b e-~ et F AF aT/ST

(MST) (mb) (mb) (°C) (cal. cm 2 min ’) 0Chr
_l 

x 10 2

0522 46 -52.8 0.040 (1.332 0.282

0523 44 -54.0 0 .042  0 .327  0 .285

0524 43 -53.4 0.041 0 32S 0.287

0525 41 -52.4 0.039 0.325 0.286

r 0526 39 -5 1.9 0.038 0.327 0 .289
11 0.005 -11.13

0527 38 -51.2 0 .042  0 .327 0.285

0528 37 -50.6 0.038 0.329 0 291

0529 35 -49.9 0.038 0.329 0.291

0530 34 -49.9 0.040 0 330 0.29(1

0531 33 -48.7 0.037 0.330 0 .293

0532 32 -49.7  0.04 1 0.333 0.292

0533 30 -49.7 0.043 0.335 0.292
-1 — 0 .001 +6. 12

0534 30 -48.4 0.048 0.336 0.288

053S 28 -48 .6  0.050 0.34 1 0.291

0536 28 -48.6 0 05() 0.345 0.295

0537 27 -48 .6 0.050 0.348 0.298
5 0.1)18 - 88 .20

0538 26 -47.7 0.053 0.348 0.295

0539 25 -47 .6  0 .05-1 0.349 0.295

0540 24 -47 .0  0.062 (1 .359 0 .297

0541 23 -46.7 0.067 0.37o 0.309

0542 22 -46.9 0.092 0.381 0.289
3 0.010 -81.66

0543 22 -47.1 0.091 0.393 (‘ .302

0544 21 -47.7 0.097 0.407 0.310

0S45 20) -47.2 0.095 0.414 0.319

___________________________________ _____________ __________________ _____________________- - - -- -— T. .. - -— -
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W-132 - Radiometersonde (Continued)

Time Pressure 
~ 

t
b e~l- ef F AF aT/at

(MST ) (mb ) (mb) (° C) ( ca l .  cm~~ min ~
) °C hr ’ x 102

0546 20 -47.7 0.105 0.417 0.312
2 -0.008 +38.00

0547 19 -47.4 0.115 0.417 0.302

0548 18 -47.0 0.112 0.425 0.313

0549 18 -45.8 0.110 0.421 0.311

0550 17 -44.4 0.111 0.425 0.314
2 0 .016 -196.0

0551 16 -44 .1  0 . 111 0.438 0.327

94
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