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„7.

This is Number XVIII of a list of works performed in the

USSR in accordance with a program of joint Soviet-American

research in improving methods of temperature sounding by

satellites. It is Appendix III to the Protocol of the Third

Conference of the Soviet-American Working Group on Space

Pieteorology, held in Moscow, 10-22 November, 1976.
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METIiOD FOR THE "RAPID" TEMPERATURE CORRECTION
OF A TRANSMISSION IN AN INHOMOGENEOUS ATMOSPHERE

V.A. Varnava, A.B. Karasev, V.V. Sapunov
and O.B. Fedichev

Moscow Physical-Technical Institute,
USSR Academy of Sciences

g2.3 Method for the "Rapid" Temperature Correction of a	 !2*
Transmission in an Inhomogeneous Atmosphere

In accordance with Point 2.3 of the Program of joint

Soviet-American research on the improvement of methods of

temperature sounding of the atmosphere by satellites, the

Moscow Physical-Technical Institute has developed a method

for the rapid" temperature correction of the transmission

function in an inhomogeneous atmosphere.

Consider the model of an inhomogeneous atmosphere of

11 layers. Let f n be the averaged transmission function within

a certain frequency interval between the upper bound of the

atmosphere and the lower bound of the n th layer (-cumbering

the layers from the top down). Then the change of the trans-

mission function from the temperature profile can be written

in the form:

7- 
7 it	 _J	 C", / M

where T ncp is the average climatic value of the temperature of

the n th layer, and ATn is the deviation of temperature from the

average.

* Numbers in the margin refer to pagination in the foreign text.
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A	 Af	 4' A r (3)	 /3

ra

In order to determirie the value of Af n , let us assume the

following recurrent relation:

f 0j),

employing the constant coefficients a n , Sn, yn in accordance
with the given character of averaging over the frequency inter-

val under consideration.

The values of these coefficients in the n th layer are
determined from the solution of the linear algebraic equation

(3) by the method of least squares.

where the index i designates the given type of temperature

profilele and M > 3.

In particular, we have used the eleven following tempera-

ture profiles in calculations:

4 -^ climatic average

T„90 +45 climatic average plus 450 K

climatic average minus 45 °K

T "r^	 --- arctic

74P,0	 -- arctic plus 45 °K

T AB arctic minus 45°K

T T	
_- tropical

T tropical plus 45°K
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T '*-l5	 tropical minus 45°K

	

7"03	 isothermal at a temperature of 250°K
R

	

rwF
5o	 isothermal at a temperature of 300°K

The functions Af n l were calculated for these profiles by

the method of multiple straight lines.

Evaluation of this proposed arrangement of interpolation has

shown that the addition of new equations to equation (3) cor-

responding to temperature profiles different from the given

ones does not significantly alter the coefficients a,

The absolute errors in the transmission arrived at by the

use of equation (2) do not exceed 0.005 in the channels of a

Soviet radiometer. The exact values of the transmission function

were calculated from the results of the multiple straight-line 	 /4

method.

Tables 1 and 2 present the absolute errors of the trans-

mission function for some typical temperature profiles as a

function of the level of pressure. The 730 cm - ' and 760 cm-'

frequency bands were selected as the ones ;.nth the greatest

variation.
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TABLE 1.	 /5

THE ABSOLUTE VALUES OF THE ERRORS OF THE METHOD OF
RAPID CORRECTION OF THE CALCULATION OF TPE TRANSMISSION

FUNCTION FOR CHARACTERISTIC TEMPERATURE PROFILES
(Channel center = 730 cm-1)

P (mbar)	 C Av. + 45°	 C Av. - 45°	 Arct.	 Trop.	 Isoth.

I000.0 0.0004 0.0003 0.0OII 0.0014 0.0005
800.0 o. on05 0.0^. C'S 0.00I8 0.001I A 0. 0 ,)C n

650.0 0. oC04 0.0002 0.00I8 0.00I3 C. 0,CI0

5C0.0 0.0005 0.00,06 0.0027 0.0010 0. Or) 14

400.0 0.00I0 O. o"')5 0.0033 0.0^,05 C. C^22

200.0 0.0003 O.CCn3 0.00I0 0.002I 0.()('0,

I00.0 C.0000 0. C^C') 0. COCI 0. COCI (^. 0!''i'2
50.0 0.000^ 0.00,00 0.0000 0.0000 0. c1r,I,
25.0 0.0000 C. C^'Cll 0.00 0 C. Moo C.
I3.0 MOM C. 0000 C. Cone C. (`000 C).

6.5 0.0000 C. CL- - MOON- C. CCOC 0. + `C'.: _

3. C C. 0000 0. CCO^ O. Co'^C O.00!'0' o.

I.6 0.0000 0.0001 C. C,0cc O. CnCr) 0.0' '-
O.6 0.00co 0. CC,0O 0. CCoo C.000.0 o. o, *,, ",.j'
0.0 C. Cor c 0.0^00 0.002c 0.0200 r,	 ('^ 0
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/6TABLE 2.

THE ABSOLUTE VALUES OF THE ERRORS OF TIIE METHOD O'
RAPID CORRECTION OF THE CALCULATION OF THE TRANSMISSION

FUNCTION FOR CHARACTERISTIC TEMPERATURE PROFILES
(Channel center = 760 cm-1)

C !).00I4 C. C ^I2 C. C"'4 1T 0.0050
C. cc, I2 0. 0 C' C	 O3C C. 00 1'7 O.Cp""

C50. 0.00CC C. ^00 r 0.00I 0 0.0035 0. Cr.)
C 0. COC6 C. CC'05 0. CC1 15 0.0023 0. CO? 2
C C. 000B 0. C('^4 ^. CJT3 C. OOT4 0.00T

2C^'. C 0.000: C. OC^T ^. C;^CO 0.0009 C). 0()P7

--0.9 0.0000 0. CC;' ' 0.0000 0.000O C. OC!(,C.
50. n 0. OCT C. CC^0 0. CC CO C. 0"'OO 0.001,
25.0 0.OT0 0.0000 0. ^C Cl, O 0. WOO 0.0C:;'^^
1 3.0 0. OM) 0. CL^^ C . 0^''` 000.0C 0. C'"
6.5 C. CJ00 C. ^COO O.00^ 0 0. COL 0 0. CT"(,
330 0. COcO 0. 0.00^0 0. COCO 0. C"'C2,
1 9 6 0.0000 0. CCOO 0. C f 1jO 0.000C 0. CNQ
0.6 0.00 0 O.00'C^ C. 0^00 0.0000 0. C^i'C
0.0 0. MCC C. 0^7`0 C. 0^^0 0.0000 0. COrle
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