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.
, 

, , . -

:
( n, V) = -1 -2(V) exp[– tan2( n)/ 2(V)], (1)

n –  n,  – 
, V12,5 –  ( )  12,5-

 –  [2]:
2(V) = 0,003(0,008) + 0,00512(0,00156)V12,5. (2)

 ( ,
,  4 : 4 : 2)  2 .

 [3] -
2 V10 (  10 ) :

2(V) = 0,00534(0,00163)V10. (3)
 (2) -

V10 . 
(3), V12.5 < 1,4 ,  (2), -

, .

. IrTOA (TOA: top of atmosphere) 
, . 1:

1) IrsTOA – r -
s,

;
2) IrdTOA – -

d ;
3) Irr sTOA – 

, -
;

4) IraTOA –  -
:

IrTOA = IrsTOA + IrdTOA + Irr sTOA + IraTOA. (4)
. -

d r Ir(r, d)  [2, 3]:
Ir(r, d) = (4 r n

4)-1 ( n, V) ( ) dHd(d, s) G( r, d), (5)
x = cos( x); r, n, d, s – : , -

. 1 . : 1) IrsTOA, 2) IrdTOA, 3) Irr sTOA, 4) IraTOA.
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n, , ; ( ) – -
(r, d) 

, -
 [1]  [4], -

 100 , ; G( r, d) [3] – -
r,d = 80 – 90°  ( -

)  (5) r  90°; dHd(d, s)
– d , -

 Id(d, s) :
dHd(d, s) = Id(d, s) d, d = dazrd d;   d = s: Hd(d, s) = Hs(s) = Is(s) s,

s – ; Hs(s) = E0exp(- b s
-1), E0 – 

, exp(- b s
-1) – 

s, b –  ( ) .
 (5) IrsTOA, IrdTOA, Irr sTOA:

IrsTOA(r) = E0 exp[ b( s
-1 + r

-1)](4 r ns
4)-1 ( ns, V) ( s)G( r, s),

, -
, ; xy – 

 x y .
IraTOA Id(d,s) d r: IraTOA = Id(r,s).

, s, ns, r', d -
n, r, s, rn, n's, Azr, Azs.

IrdTOA, Irr sTOA, IraTOA -
Id(d,s). -

Id  [5],  [6],  [7, 8]. 
, 

-
, . -

 20 -  40 %.
Id(d, s) .

Id R,
3, -

a, 1, -
. R, 3  [9],  –  -

 [8]. a, 1 Aeronet [10], a – 
 [11].

V .
 [12] V IrTOA

,  ( -
, ), 

: 1) IrTOA = IrsTOA + IraTOA, 2) IraTOA -

1
1 2

1 4

0 0

( ) cos( ) ( ,exp ) ( ) ( , ) ( , ) ,rdTOA b r n nr d r d rn nI P V I G d dr d s
1 2

-1 -1 4
'

0 0

( ) exp( ) cos( ) ( , ) ( ) ( , ) ( , ) .rr sTOA b r' r' n' n' d r' s n's n'I ' P V ' I G d dr r r'
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, 3) 
. V

 58  0,5 . , -
V , , -

, -
. -

3, a, 1, , -
 ( , ).

IrTOA  – 
V, (V)  ( ), : 

V,  ( (V)) 
( )) – , . 

V , 
V.

V
, IrTOA (4) 

. 
-

 [2] ,  [13].

. -
, -

,  – . 
-

 [14] , 2(V) 
2(V) = 0,00163V10 ( . (3)).

-
:

( ) a( ) = 0 + (1 – 0)[exp(m ) – 1]/[exp(m /2) – 1], (6)
0 –  = 0, m – . 

 (0,86  2- MODIS) 
0 = 0,02  0,037, m = 6,25  5,8.  ,

-
0,  (4) 

(6) IrTOA -
: 0, . 

V
 – , -

. m (6)  6 – -
a( )  – ( )  

 = 40 – 80°, .
, V

. ,
 |dIrsTOA/dV| |dIrsTOA/d 0| . .

 |dIrsTOA/dV| ; V
cs

,  « »
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V,  « ».
IrsTOA ,  |dIrsTOA/dV|,  1,7 , -

, V -
 0,7 ( ) – 0,8 ( -
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 |dIrsTOA/d 0| IrsTOA, -

, IrsTOA > IraTOA.
V cs

. 
.

V -
. V

V, 
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ABSTRACT  The possibilities of calculating the wind speed and the extent of
contamination of areas of the sea surface in the solar flare zone are analysed on its optical
satellite imagery in the near infrared range. The assessment of wind velocity accuracy (at
0,5 – 1 m/s) at the boundaries of highlight luminance 0,7 – 0,8 of its maximum is the best.
A new method for quantification of pollution of the sea surface is proposed.
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