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O~U ~P :~ L ! . ~ b ’ HO~’l :\N I N V I ~ .~’ 1IGA’~ I ON OF SP ECT RAL ATTE NUATION Oh ” I R—
h~\ l~ L\T~~ON BY TIlE SURFACE ATMOSPHERE

L . F 11 v , . 0 . Mi: u!:lvan t , L . M . Art. e~i y e vu

:~t t h e  pr e se nt  t into a 1az’~.’:e number o t’ works  are k n o w n  w h i l  c hi
deal  w i t h  t h e  I nve~;t i gat  I o n  ci ’ :tei’oacl :11 t e nu a t i on  of vI~; . I b i e  li t ’:ht
b a t  d at a  c i ’ si m i l a t ’  t : ieaS u l ’ef l ie l i t  in t lie IR— r: u i~~e ci ’ t h e  Sp e ct  ~‘U ~U

w h i c h  are s u i t a b l e  I’d ’  t he  solut ion o r  p r u o t  icaI pr o b l e m s  are
l a c k  1nL ~. The use of’ o o n i p u t . ei’s o p e i n ~ wide  pc~ sibillt t e~ t ’ot ’  t he
d ii ’e c 1~ c a l cu l at  ion ci ’ t h e  ~p e ot ra i  coei’i ’ ic lent . 0! ’ aerct.~cl a t  I en—
wit  l ou  ci ( A ) on t lie bas i s  of Mb t heoi’v re la t i o u i sh  I p~ • b u t  o n ly  I t ’

he ::ilc rophys  .t c al  p ar a m e te r s  of t lie p a i t  I L ’ le~ wide  hi a t e  i’e~;pcui ~ lb  I e

t’cr t h e  rogg ing  d i ’ t. lie a t m o s p her e  are  k n o w n
tJnt’ortunat ely, in f o r m a t i o n  cou ice i ’n l . n g  in icu ’o~~t i ’uct ure , a l t ho u g h

numerous , works  [1 , ~2 ]  for  example , are n o t  reliable Cor u~~e in
c a l c u l a t i o n s  w h i c h  ch ia i ’ : t e  t eri~ e spec It’Ic met eorological condit ions

[ ] , These c I i ’oums t a u i c e ~ I n d i c a te  that one of t he e f t ’eot  lye  n te t  hcd~
t ’oi’ 51 udy lug the opt  ical  p r o p e l ’  I he ~ of aerosol  a t  I lie p u ’e~ ent  t .1 nie

Is their direct and systematic measurement . s t at  1st l e a l  p u ’c o e ~~; hi~’~
o t ’ the  r e s u l t s  o t’ such measurements makes it pos~~ib J  e t o  cbt a I i :

data c u  t he c on u i e o  t ion be tween  c o e f t ’I o I ent.s ci (A ) and I lie me t eci’c—

log i c a l  paramet  er~i o1 the env i ronmen t  and on t h e  po~i s i b .1 l i t  y ot ’

p r e d i c t i o n  of aei ’ouol  at  t e n u a t  ion .
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Thit ’ c u r v e~; w h i c h  ar e  z~ i i d w i i  in Fi gure  ( . 1  . t re  t h e  i’e~ u.Lt ci’

iui v e~u Igat lout s [~~— 7 ] ci ’ a e ro l~c1. at  eu i u a t  l o u t  in the “ a t  nt o~~i The t ’ 1c
w I I I L I O W S t1 t, 0l’ ) iii lie area ci’ \ = l O — C u  . ‘ e~) h u m .  They c h i a r a c t  01’ ! ~‘ e i. lie
: p O ~’ t ra I d e p e t i d e : t o e ~ o t ’ ~ \ ) a v er a ged  cii many  r ea l !  ~ at  I c i u ~ c:’

~p ect  ra , wh l o u  w er e  r e c o r d e d  lii I t yp e~ ci ’ ae r o~~o I I t  ua~ I c:u~
~;e l o o t e d  by u s .  in t h i L ;  a r t  Ic to  we w i ll no t  d i ce l  i n  d e t a i l  on
t h u e  ~ h ar a o  I eu~ I ~;t lo s  Ic t ’ si t  u at  Ion c i ’ each  I yp e  , we w I I I no t  e o u u l  v

h at  t he p r oh a b l l  i t  y ci’ Pea I :‘.at  I o ~ o I’ ~p e c t  r a l  cuz’ve~ 1_ il in

lie cci’ respond lug met. eorc log ical c ond It I Oil  wa ~ub I a n t  a t . ed icy

~
;t i t  I Ical auta ly ~ I c i ’ e x per i m e nt  a I m a t e r !  a I ( m or e  I han  I 1-~C~
:~pec t ra ) , and t h ue  c ot ’u ’e  I a t  b i t  coo t’t’ I d en t  ot ’ t a hued , c on n e ct  tin ’:

h u e  c hua nge  o r  op t  I c a l  dens  I t  y c i ’ rog~; i ’ot~ t wo w a v el e n g t  Ii~~ of I t ie
west I ga t ed area c t ’ t he  t~poc t runt , ~ us t as iii [ ~ ] t u ru ie d  out t c

I c  hi I ghu . Cu ry e  s ~4 and 10 ~l n the di ’awiuig dop I c t t he cow ’ ~e o I t he
spect  u ’a dependence  c t ’ ci , t yp i  ca 1 rot’ l ight  hazes , when t he

- -  .~~~~~ .
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pressure of’ water vapors in the atmosphere was greater than 14 and

less than 10 levels of their saturation relative to ice. Curves

1, 2 and 3 are characteristic for situations of ’ li ght haze with
fine sparse snow , drizzle (rain with snow) and light rain respec—

-4 tively. Under conditions 01’ foggy haze [3] In the spring and in

the fall the spectral dependence of’ the ci (X) coefficients was

similar to spectrum 5. An extremely finely—dispersed composition

of aerosol was observed in summer hazes of a radiation origin

(curve 11). However , the form of the curves ci (A ) for hanes which

were preserved for 214 hours and longer testified to the redistri-

bution in the spectrum of the dimensions of’ the particles to the
side of an increase in the concentration of’ the large fraction .

Curve 8 corresponds to the persistant summer hazes , curve 7 —

to spring—fall situations , in which the duration of existence of

hazes in them increases significantl y [9].

A form of dependence of type 6 in the drawing was noted under

conditions of’ spring and fall following light rain precipitation .

Finally, the spectral dependence of’ aerosol attenuation (curve 9)

was recorded for several autumn days. Without drawing on the  cor-
responding microphysical measurements it was not possible to iden-

tify the reason for the appearance of a similar optical situation .

Also Interesting is the experimental study under natural

conditions of the attenuation of IR—radiation in areas of the
spectrum which coincide with the position of the absorption bands

of liquid water — 2.9. 6,3 and 10—114 pm [7]. For obtaining similar

information the spectra of transmittance (SP)—.- T 1 ( A )  were des-
cribed in a light haze directly by wavelength for a time of

14—5 m m .  On the basis of measurements of transmittance of an aero-

sol In 0P_T
~3~

(X) and SP of clear atnlosphere—TMOfl (A ) (with the

same absolute and relative humidity on the path) true optical den—

sities were found

(‘.~ I n  ! T~ ~ 
(i.t/ ’J’ ~~~~~~~~~~~ 1. 

( 1)

3. 
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Ont 01’ he s p e ct r a  c for  t lie cond I t  I o n s  c = 1 and

1 ~4 hj~’: I c  : ‘ icwn  1 1 u ’ : u w l : i g  ( ic by sd Id 1 lIlt ’ 1 d o t  d~~n c t  e he

.1 I~~~~ ,
~ 
< ~ and l ie  c u r v e  w a a  e~ t i ’a ro  1 a t  ed  . h e re

4 he b:’o~~cru 1 I n c  c h u c i c c t h e  s p e o t  rtmi c~ \ ) t’ased on he Wit

0 t ’ w c 
~~~~ 

[ ~ 3 . :. : e, ’ t I on of ’  t h u  Ic sp ool  t’um Is analogous to expres sion

I , I . o.  , t h e  c~ e d t  t n t  c i ’ l i e  coo f ’t ’ t o  l en t  c 01’ aer o~~ol at  e n u . u t  Ion
w h l  oh w ‘:‘~ - :a’ e c e n t  ed In 

~~
] w er e  c cn c l d t ’t ’ed couid it 1 o u u a ~ l v  I n  he

(‘01’:: . of ’  he c a t ’ . o ( ‘ t ;~o ~‘a: ’vec — t be O P en v e l o p e  and  ha t  cor  t ’ e c —

rond I n k ’: t o  a t  : n t t ’ ~ Ion  In t h e  .i ’.’ea o:’ a t ’co : ’p t  l o u t  l cau idc  0 ! ’ 1 a n  I a

watet~ . A t  c u t :  t o n  I c  o t t  i i  OLI t o  t a t ’ c i g u i  I :‘! c a n t  d l  ‘i ’o r enoe  I t t  t l i e

a t c wh I c ,i re  be i t :  oo: :wau’ed . Tlil  c ma l~ os I t~o cc l b  le 0 i c  came

he v a l id  I: v 01’ he :‘ epol ’ ’. ‘. b a t  t h e  at  : : tccp here  co nt  a I us : : t lna t  e

w a ’. c i’  pal ’:  1..’ ec w i t  ii .i i :’:enc I .1 pm , wh t  oh ab s or b  I R — u ’a d  l a t  I o n
in I l ie o.t:::e : : i au lne t ’  . ts wa 1 01’ v a p or .  T h e  i’o sa l t  s c i ’ lie c han t’:e In

o ~ \ were  cia a I t i ed  l i i  m e a s u t ’em e nt  s when  t h e  t e m r c ra :  ur’e of ’  he

e u iv l r ~’n:::ent t ~ ~~ C . Ca :‘ve ~ cii  he L h : ’ a w i n ~ ( i c  o t i a t ’ a o  I or I :~es t lie

i’ :’e l l ’ : t n a t ’ v  . i . t  a 011 t u e  c ’o e o t t ’ a l  c o e t ’t ’ I L ’ l e u l t s  d ” 0 c A ’s I n  t h e. ‘ . 
• I

a Pc a \ = 0— t. :‘o 1’ 00: :d t t outs  I ~ — ,~ 
( C .

~~~~~~~ 
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In oo t t o  1 us ion L Is u u e c e s s t i  ry I o n ot  e t h a t  when cons  I t ier l  u i g
the  a p p l i ca b i l i t y  of t h e  r e s u l t s  ci’ t u e  i nv e st  I gat l ou t s  wi i I  cli wer e
d l  s~ u ssed t’or t h e  p r o b ab l e  c a l ou l a t  iou o 1’ at L e n u a l  l o u t  01’ 1 F — t ’ a d —
t a t  icut  In ot hi e i ’ geo~~r a p h u l c a 1  p o i n t s  ~ t lie an t  hot ’s mad e h e I r  f l e a s—
a rem en t  s In t lie v i  o iu i i t  y 01 ~t0 scow) I t  is very I m p o r t  au t t  o h a v e
t i v a  I lab  lo d a t  a siml lax’ t c t Intl e x p o u n d e d  In work  [ Q  ] . A o l  ua l  lv
w h e n  a na ly . ’ tug the many yen i’s c1~ mcasu i ’e : : ieut t  ot ’ met eoi’o ogi o tt 1
ranges  of’ v i s  lb l i l t  y S ii i  di t ’ t’e i ’Cui t  reg Ict i s  of t lie U SSR [ ~ 3

com p a r e d  w I t  Ii ot bet ’ met eo roi  og i cal pal’amct crc , I t  I s  r o s s l i le
t o  i s ol a t e  t h e  r i ’o l c sb le  c on e s  iii  w h i c h  cut e  sh o u l d  e x p e c t  u n t  l’ot’:::
op t  ical pt’ope r t  I c c  ( ‘01’ an aer osol

I.
B l h L 1 O~1h:\Fii \ ’

- I 
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STATISTICAL STRUCTURE OF AEROSOL TRANS M ITTANCE IN THE CASE OF A
CONSTANT MASS

K.  S , Shlfrin , 0. L. Shuhova

In an ana lys i s  of materials of observations , made with the
help of filters , of direct solar radiation in Karadag during the

period 1936~ 19149 and in Vladivostok dur ing  the period 1938— 19147,

we discovered that the transmittance of the atmosphere in the
spectral sector of around 0.577 pm has a great daily variation [1].

Since in the spectral interval under study attenuation is caused

mainly by the aerosol , this means that in a vertical column of the

atmosphere a noticeable daily variat ion is observed in the content

of the atmospheric aerosol. In order to eliminate the dail y van —
ation of transmittance , we will investigate the values of aerosol

transmittance of’ the atmosphere at a constant mass and consider the
statistical structure of this variable. This will make it possible

for us to isolate in a pure form the characteristic types of atmos—
pheric turbidity, caused by different states of the atmosphere 

—

1’ 
above the observation point .

6. 5
’

- _ _ _ _ _ _ _ _ _



‘ j~ III : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
L,~~.::I 

- 
_ _ _ _ _ _

f t  at  i st  I ca l  f t  :‘actn:’e o:’ T r a n s m i t t a n c e

Tab e I show s  he na:::be:’ 0!’ c a s e s  of  o b c e t ’v a t  I 0115 w h i c h  we
aced  :‘c: ’ o on s t  m c :  In g  t h e  c ar v e s  (‘0t’ R a t ’ : u d a g  and  V. a d i v o s t  ok for
t h e  en :  l’’e ; ‘ e m t o i  o f  o b se : ’v a t  t o n s ,  it :  t h e  I at’le ::: — m a s s  of  t h e
a: ::toc r u e  Pt ’ , a ’. t~n I o h 1 he  ob set ’ v o :  I o n s  were nude , — :tu:’:be r ci’

- . 5  
~~. ‘ .O u t ’ s ’ . \ a ,

it I v et :  ::‘ ( I ad I v I  du a l l y  by e a c h  po t n t  t he values of he
f ar c :  - ‘

are  c a l c u l a t e d  and I t s  g r aph s  time coast P u c t  ed

T ab l e  I

K~~t~~~~~r ~~~~~

I l  1~~1:i ~~
~~~~~~ 
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0 ,-I

I . ” I  i i i :  .‘‘~~$ 
‘

1 . ‘~~, t  :‘ I’ ’
:‘~‘ i . ’ t~
Si 11 I s ’.: I t t  ‘

i:i i p -“
-: ‘I

K e y :  ( I )  Kan ada g ;  (2 ~ Vladivostok .

In c en t  :‘ìct to woi ’ks [0 , 3] ,  where t lie C U r V e s  01’ di s: x ’ib u t  ion
were  cons :  ru ct ed  fo r  t h e  I n t e r v a l s  ~ ‘r —O . Of , In t I :  I s  art i d e  .~~~~

Is a c c e p t e d  e.iaal t o  0. ~~ . This  is done f o i ’  Inc :’easlng the  s t a t i c —
t ica l  g u a r a nt e e  c t ’ t he  cu i ’ves  c i ’ d i s t r i b u t ion , sluice t h e  number  of
cases  of  observations which  be long  t o  a given mass , need le s s  t o
s a y ,  Is couts Ider ab ly  less t han theIr t o t - al n u m b e r .
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ntis s of a’. :uocrht’:’e fo:’ Ka:’adag •

K e y :  ( I )  K 5 t : ’t i d a c ~ .~~~n ~~~~~~~ !~5, isses f a  and O n .  Tota l  curves

~=l~~ O and ~,‘=ll ’ :-; (0) ~a:’ada~ l03( s _ l C i !o~l . ~:asses ~a and ~~~~~~ .

Total curves N=I14ll and N l3l9.
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Figure 2. Curves of’ distribution f(-t ) in the case of’ a cons tan t
nass of atmosphere for Vladivostok.
Key : (1) Vladivostok 1938—19147, Masses Ca and Op. Total curve s

• N~ Ll 55 and N= 39 8;  ( 2 )  Vladivcstok la 3 8_ l~~~?.  ~‘tasses ~4a and ~4p,
Total curves N=879 and N=r73 .
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The results for different m turned out to be similar . Fig—

ure 1 gIves the curves f(’r ) for four cases of observations at
Karadag, and in Figure 2 — the analogous curves for Vladivostok.
It is necessary to turn attention to the following circumstances.

~ 
/ A’ OOC~IIS. f~~~~,i ~~~~ ~~~~~

“I Oy~’#~~qpH(74/ 4pU41M’

N.  ?3(,’ 4  /
, , (  — ( 101

a’,. a’.t~ 0.4 Q.’3 it_ Il ,‘ ‘ . ,  ,a’ ~ ‘, a ‘ ‘1 I1.~~~~~’ h ’  1. ’”

Figure 3. Curve of distribution f(T) for the complete set of
observations for Karadag .

Key: (1) Karadag 1933~ 19149. Total curve N=13037. ~T=0.014 .

The curves of distribution for the same mass before noon and

after noon have the same structure . For an example, let us con-
sider the curves of distribution for Karadag. The positions of

the maximums and minimums on curves 2a and 2p coincide. A simiiar

picture Is noted for other m , in particular for m=14a and 14p. The

values of function f(’r) in symmetric (in respect to noon) point s

here are also approximately the same . However , the afternoon
values of turbidity, as a rule , were higher than those before noon.
The same picture is observed on the curves for Vladivostok.

Figures 3 and 14 show the graphs of the function f (T) corres-
pondingly for Karadag and Vladivostok , constructed for the entire
set of values (not separated by masses) with the same spacing as

the curves in Figures 1 and 2.

9.
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Fi gure  1 4 .  ‘ ti u v t ’ of  d l  st i• I b u t t  t o t i  f (  r ‘1 t o r  I l i t ’ c~’m p 1 e t  e se t  o f
obs er v a t  l o u t s  fox ’ \ ‘ 1 t ~I I y o s t  oh

Key: t, L ) \‘la~1i v ot ;t ch l~) ~0—i’ O t ’( . T o t a l  cu r v e  N t i ,’l.’, A t  = 0 . 0 1 4 .

‘1~!ut ’ c u rv e s  i t t  F i gu r es  and 14 dl t’t’t ’i ’ n o t  I ~‘t’t t t i  I y [‘rot s t h e
anal o gout ;  cu r v es  c out ;  ~. ruc  I ed w t ii ti spa c l u g  A t =0 . 0 .’ [ C , ] . W I t  I t
t i l l  l t c r e i i s t’  itt I l i e  c~~ii c l u g  of t lie i v e t U” e ’ l un purt auu t dci a I i s  d i s —
u p p e a r , m l  t u l u n u m s  ar e  c in oot  lie d ou t  ox ’ d l  cappe i -1  u ’ e t t ’ . I t t  comp u t ’  I t u g

t he cux ’vec , 5lep i ct.ed Iii l ” lgu x’ s ’t ; I and ~ u t i d  c o i ’ i e s p o u u d  l u i g l y l i i
Fl gu rt ’ s ~ at ud 2! , we set’  t hat  t l ie ~ u rye s 0 f d I si m i t )  Ut. ion , me t ’e u~red

t c i t  S peo I t’i c mas s , di f l ’s’ i’ n o t  Ic cub I y t ’ i’ottu I lie I t i tal c xu’~’e s

Wi t ticut a ~1oub t t he cU l ’V eS  0 f di s I t ’  I b u t  I o u t  a t  a s ’OltSt tnt flu :n~s

i r e a su p t ” t ’ p os i t  l o u t  ot ’ t ic  L es t ;  t b u t t  t w o  cittglt ’—unodei 0 U i ’ V t ~’5 . I i i

p : u r t  lou t t ar  t h is Is c l e a r l y  ev isietu t on I lit ’ 1 ’umves t ’or V i i , !  I v ~’ i ; t  ol~
(F igure .‘) .  f t  t i t i d l u i g  out oit ’ni’iy i ie i ’ t ’ t i r e  I l it ’ c o u u l  i t  I o n s  s ’t’ I l ie
at  mosph e  me w I t  h max imutns i t  t = 0. 00 tu t u! 0. ,‘~i w i t h  a mass s ’ t  ,‘ and

5’ond It louts with a m a x  itnuiu u i t t  T i) . I t s  11th! 0 . ~ w it ii a muss 01’ 
~! . i t

i s  t n t  er ’ ’st tug t hat. t ’oi’ titu s se x; m t i l . ~ a , p fou’ V i  a.! I y o s t  oh (we ~1I ~ l
n o t  depict these  cu r v e s )  t he  m u t t  max imum lie s ti t r O .,’)I • It ’ I hI s

a u ’ t ’ t ; i u  i t  Is co t i f i i ’med  • t bert  i t  is poss .1 b le  I l i n t  I i i  ix ;  m eans I ha t  l i i

Vla~l I y o st  oh t wo I ypes  o t’ d i  I ly v a r !  at 5 , l o u t s  of  t i e u ’o s o  1 I u rh  I t t !  t y t i r e

ot ’t ;t ’ i ’Vt ’ s I .  In the  case  o I’ I be f t  rd I ype a ma~ imum Is not - cit ut ’ s’lltltl

arid I he x u a ’ou i d  — a 11 11111 sum.  Tli t ’st ’ p o s s ib l e  t y p e t i  a rt ’ I rtit I —

1 0.

- - — -



c at  t’sl Iii Table •
‘ , w i ts ’ u~e I tie p oS it I Ot is  o 1’ i i  ie mmia x I r m i u nmx ; o u t  ~

‘ ur ve t ;

t ) t i t ’s ’ depicted .
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I 
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C

- I ,,
~ 5~ .i~ t~ t~ I , tts~ , I ~~ :‘ i~ :Im . -i t s liD

I I t  -

i ’ l l ’  (1, Iii 0, Iii 0,20 0,20 0.21 o.:’.i 0,20 (1,20 0. I t t  I 0, l i t

I I

‘1 1511 ‘ 0 . : r ’  , 0 ,2t~ 0 , :’s 0,: ’ i - O f’i ( I , :’~ 0, 8 S I’’ —

Key : ( 1 )  1st  t ype  ; ( C ) .‘nd I y i~e

( ~Cfl t l i t ’ I ‘O t - t i l  ciII ’Vt ’U 01’ 5! 1 st  m ’ l  b u t  ¶ cit cotidi t b u s  w l I l t  d l  t ’ f e r e m u t
Ui’t) Id I t  y w i t  ii a d~~ i i s ’ lu g  c i ’ M = 0 .  0) ! art’ h o t  no t  ed .  The s’Ut’VCd

are since I i i  t i m i d  s Im i g . L  c—mode . Ot t  t lie cu r v e  i t t  F igure  14 ( fox ~ V t  t id  —

i v o s t  o h )  w i t  b ou t  a d o u b t  t he re  is a type ci ’ s ’o u’ u d t t  iou wi t l i imtci ’east ’d

I u m ’ l ’  ~j y ~‘ i ~~~’ti ~ r a t  esl around x 0 .  ‘8. Tb I s  t m m e a m i s  t l i t u t  even  I i i  I l i t ’
comnniori set (wit ii a large t u v e ~’ags ’d spus’i t u g )  I lie c o t id i t I o n s  w i t  ii a

ii I ghi  s legu ’ce ot’ I urb Id  I t  y t i r e  I u t g l c d  c u t  r iot I c  e t u  I’ I v cmi  ( l i t ’ s ’om m m tot i
cu r v e ci’ d l  sI ml  bu t  t o u t .

— :l e :m  di ’ I t t i I V ti i ’  l a b i l i t y  ci ’ tPi’:ttismit l an c e

Dat a o u t  the curves of dl.st ribut I cii f’( ) , c a l  cii i a t  ed a t  tu c o t i —
st tuu it mmmaz ;s amid ~‘onu p let e , cent al mu val 11:11) Ic I n  t ’oi’tmma I I cmi  O t t  I l i t ’ I ypes
c! opt  I c  m l  w et i  t lie m ’ op ot t  I lie t y p e s  0 1’ c I r ou l a  t t o u t  w h i i  s’ Ii 1 s mite s I

p r e v a  l e n t  over I lie ob s e r v a t  I o n  p o i n t  . For t i m i  I I  l u s t  r a t  . t emi  0 1’ t l i i
— st  a t  t ’n m e i i t  we w i l l  c ot i s  I ste u’  I i i  I t  lal  ly I. I t s ’ qu i t ’ si I O t t  01 ’ t lie sea sou ttu .1

vu u ’ I t u b - I  I I t  y c i ’ t r a n s m i t  t a m i c  c over V iad iv o st  oh a m i d  Kai ’:tdtii~
A c s ’s’II’ 51i rig to  the  s i t i t  a f r o m  [‘7 ~, [‘ci’ V I  :m d I y o s t. ok where  a m en —

scot t  e l i n i a t e pt ’ev:m t Is , tt s’0118 idertib le seasona l v a r i ab i l it  V i i i  (lie

t ypes o t ’ I,’ I r c u l t u t  1 o t t  Ix ;  s ’ l i : u  i ’ ; us ’ t cr1 st I c . 1 m m  l I l t ’ w I  m i t  em ( t ’rem Dec em—
he p t t i rough Februa my ) e I eai’ days  t i Ps ’ ob s i ’ P ve~l I lie i’ s.’ a mid ti it ’ w I m id s
a r t ’ p r ’e d c m l u i a m i t  ~i y t t o t ’ t  ii tim id neu ’t  li~~t ’st . ‘l’lie x ’es’ui’i’ e m i s ’e ot ’ I Piece

Wind dIp~ s.’ 1 1 O ti s 1 5 8,’ % , T h e  1~(~ Ott t’l’CI is ’ t ’ 0 1’ soul  Ii a mid so ut  Pica sI

L I .

~ IIAL - - - - - . . -  - - ~~~~~ 
5,



S -- ~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ 5’- r ~“~~~~- -.~~-- -- —-- -5 _ _ _ _ _ _ _ _ _ _  ~~
—--—

~
--‘-‘ 

~~~
‘ -  ,5, 5 _ 

~~~~~~~~~~~~~~~~~~- 5 —--——— 5——— — .5-—. —‘—-5.-- —— - - -‘ - ‘ ~__5

winds, opposite to the main direction of the winter monsoon , corn—

prises all told 1—11%. In the summer (July — August ) the direc-

t ion of the monsoon winds is ma inly south and southeast and their
recurrence Is 71%. The recurrence of north and northwest winds

is 9—17%.

Figure 5. Average seasonal values of the curve of distribution
f(’r ) for Vladivostok . a — winter , b — summ er.

Key : (1) VladIvostok 1938—19147. Seasonal curve . Winter . N~-22ll ,

t~’r— O . O ~~, ? 0.2’40; (2) Vladivostok 1938— 19147 , Seasonal curve .
Summer . N 802 , AT O.O)4~t 0~=O2 97

• According to the data in [8] , In Karadag such a clear division
of recurrence of wind direction by seasons is not observed.

The difference in the types of circulation is manifested dis—

tinctly on the curves f(’r). In Figure 5 the curves f(~~) are corn—
pared for winter and summer in the case of Vladivostok. Since it
Is cloudy In Vladivostok in the summer , then for obtaining a
statistically controlled curve we had to examine the weighted mean

I -
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values  01’ a l l  the  imuas ses .  I t  is t i at u r a l  tha t  for the comparison
we used the analogous d a t a  for w i n t e r , although there were not

sufficient winter observations. It Is evident from Figure 5 that

the w i n t e r  curves  d l f t ’er sharp ly f rom summer . In the  win te r  ob-
s e r v a t i o n s  p i ’Inta r l ly  c lear  days  w i t h  high t r a n s m i t t a n c e  are en—
coun te r ed . In summer t he  curve  or d i st r i b u t i o n  is wide , there
are many cou i d i t  ions w i t  hi low t r an s t i t it t a u t c e .

We add t h a t  the  ana logous  seax ;ona l  curves  for va lues  f( ’r )
w i t h  a cons t an t  mass dou b t l e s s ly  coui firimi what was s t a t e d .  We w i l l
not depict these curves due to their low frequency.

I, .s  ‘t ,‘ ~~~~~ .
~ 

, . - _‘ _ , :_ -
~~~~~~~~~
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‘~~ ~~~~~~~
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FIgure 6. Average seasonal value s of the curve of distribution
f(’r ) for Kara dag. a — wh i t e r , b — summ er.

Key: (1) Karadag 1933_l ~) 14 ’.) . seasonal curve . Win te r . N = 8l8 ,

~T 0.O~4; (0) Karadag l’)33—l’))~). ~easona1 curve . Summer.
N—63l’l- , ~T 0.014.

In Figure 6 the analogous curves ai’e given for Karadag .
Curves f(’r) in both cases turn out to be more similar , sinc e t he re
ar e no sign ificant d iffer ences In the seasonal typ e s of’ c i r c u l a t i o n
here . However , nowhere are these curves identical. The winter

l~~.
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curve Is narrower . This Indicates the high degree of homogeneity

of the cloudless atmosphere over Karadag in the winter . In the

summer the dispersion of’ conditions Is considerably greater ,

which testi fies to the great variety of’ conditions of the atmos—
phere over Karadag in the summer .

The connection between turb idity and the type of circulation

-
- 

- was inves ti gated by a number of authors 1~4 , 5, 6] on the basis of

H an analysis of dat a on the total factor of turbidity. This

f ac to r  Is inf luenced both by absorpt ion  in the bands of gases
(wa,~er vapor and C02) and by attenuation on the aerosol. Our

H analysis is based on the study of variability only of the aerosol

portion of turbidity , Without a doub t it is not excluded that

water vapor has a sp eci fic value here , since it can Influence the
swellin g or drying of the aerosol particles. However , It still

doesn ’t exert a direct action . Therefore it Is very important to

• investigate the statistical structure of the aerosol factor .

Based on the data of daily variab ility of transmittance as

related to a constant mass it Is possible to present the rearrange—

ment of an atmospheric aerosol as the result of the action of two

mec hanisms . The first — a macros cale process — Is connected with

the establishment over the observation point of an atmospheric

con dition with a specific type of circulation. The second — a

local process — determines the daily variability within a given

ty pe of transmittance , It is characteristic for each point and is

connecte d with intermediate—scale or local phenomena , typical for

the particular observations point . The real variability of trans—

mittanee of the atmosphere is the result of the superposition of’

both processes.

114 .
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DISTRIB UTION LIST

- 
DISTRIBUTION DIRECT TO RECIPIENT

ORGANIZATION MICROPICH~ ORGANIZATION MI CROFICHE

A205 DMATC I E053 AF/INAXA 1
A210 DMAAC 2 E017 AF/RDXTR-W 1
0344 DIA/RDS-3C 9 E403 APSC/INA 1
C043 USAMIIA 1 E404 AEDC 1
C509 BALLISTIC RES LABS 1 E408 AFWL 1
C510 AIR MOBILITY R&D 1 E410 ADTC 1

LAB/F lO E4 13 ESD 2
C513 PICATINNY AR SENAL 1 FTD
C535 AVIATION SYS COMD 1 CCN 1
C59] FSTC 5 ASD/FTD/NIIS 3
C619 M IA REDSTONE 1 NIA/PHS 1
DOOB NISC 1 NIIS 2
11300 USAICE (USAREUR) 1
P005 DOE 1
P050 CIA/CRB/ADD/SD 1
NAVORDSTA (50L) 1
NASA/KSI 1
AFIT/LD 1
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