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Malkevich, M. S.

Atmospheric Cooling due to Radiative Heat Transfer
(Vykholazhivaniye atmosfery pod vliyaniyem luchistogo
teploobmena)

Trudy Geofizicheskogo instituta Akademll nauk SSSR, aQ
1956, Nr 37(164), pp. 89-101 (USSR)

The author discusses the effect of radiative heat trans-

fer on temperature changes in the atmosphere, with time, :
at different altitudes, The selectivity in the absorp-

t4ion of long-wave radiation by vapor is taken into ac-

count. The presence of cooled and heated layers in the
atmosphere 1is shown to be due to long-wave radiation.

Other small-temperature fluctuations are connected with

the re-radiation of lon -wave radiation. There are 2
tables, 6 figures, and references, all of them USSR.

Library of Congress
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Malkevich, M. S.

TITLE: ~—Vapiations in Air Temperature with Time due to Turbulent

PERIODICAL:

 ABSTRACT:

Card 1/2

Mixing and Radlative Heat Transfer (Izmenenlya tempera-
tury vozdukha so vremenem pod vliyaniyem turbulentnogo
peremeshivaniya 1 luchistogo teploobmena)

Trudy Geofizicheskogo jnstituta Akademii nauk SS3SR,
1956, Nr 37 (164), pp. 102-119 (USSR)

The author investigates a given distribution of air
temperatures, taking into account heat transfer in soil

and turbulent and radiative heat exchanges. A two-layer
problem is considered: the variable coefficient of fem-
perature conductivity (a linear function of height) and

the constants of air and vapor densities are taken for

the near-surface layer of air; in the free troposfere

the temperature-conductivity coefficient 1s constant,

and the densities vary exponentially with height. It 18 .
shown that in the boundary layer (2-3 ¥m thick) tem- .
perature variations are pbasically determined by the .

thermal effect of the subjacent surface and turbulent
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Variations in Air Temperature with Time (Cont.)
temperature changes occur

mixing. Outside the boundary layer,
mainly as a result of radiative heat transfer. There are 2
figures, 1 table, and 8 peferences, all USSE¢

AVAILABLE: Library of Congress
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Theoretical Computation of Solar Radiation Absorbed by

the Atmosphere During Various Time Intervals (Teoretich-
eskiy raschet solnechnoy radiatsii, pogloshchayemoy
atmosferoy za raznyye promezhutki vremeni

Trudy Geofizicheskogo instituta Akademii nauk SSSR,
1956, Nr 37(16%), pp. 120-131 (USSR)

Formulas are developed for computing solar radiation
absorbed by the atmosphere at various altitudes and any
given perlods of time. After working out averages for

daily or other perlods, it 1s shown that with elevation

the distribution of absorbed radiation hardly ever de-
viates from the exponential law. There are 5 tables,

and 3 references, all USSR. -

Library of Congress
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MALKEVICH, M-S

(1) PHASE I BOOK EXPLOTTATION 80v/1685

. . . ,
Akedemiye nedk SSSR. Kamitet po geodez11'1 geofizike.
i : S
Teziby dokledov na XI General'noy assambleye Mezhdunarodnogo geodezicheskogo o
1 geofizicheskogo soyuze. Mezhdunarodnsya essotsiatsiya meterologii :
(Abstracts”of Reports at the 1lth Generel Adsembly of the Internaticnal
Union of Geodesy and Geophysics. The International Associetion of Meteorology)
Moscow, 1957. 38 p. [Parallel texts in Russian snd English or Fremch/
1,500 copies printed. No additional contributors mentioned,

PURPOSE: This booklet is intended for meteorologists.

COVERAGE: These reports cover varicus subjects in the field cf meteorology. Among
the specific supdivisions discugsed are: the heat balance of the Eerth's surface,
Jet’ str?m R t;ansferénce of heat rediation, electric coagulation of cloud partl-
cles, turbulent diffusion, cloud studies, and others. Abstracts of all the arti-
cles are trenslated intc either French or English.There are no references glven.

TABLE OF CONTENTS:

Budyko, M.I. The Heat Balance of the Barth'a Surface 5
card 1/, 7.
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'AUTHOR: Malkevich, M. S. 49-5-8/18

TITLE: The scattering of light in the atmosphere, taking into
. account non-uniformities in the underlying surface,
(Ob uchete neodnorodnostey podstilayushchey poverkhnosti
v zadachakh rasseyaniya sveta v atmosfere).

PERIODICAL: "Izvestiya Akademii Nauk, Seriya Geofizicheskaya"
(Bulletin of the Ac.Sc., Geophysics Series), 1957, No.,S,
pp. 628-643 (U.SQS'R.)

ABSTRACT: Most of the work which has been done up to now on the
propagation of radiation in a turbid medium is based on the
assumption that the medium is uniform in the horizontal
direction. Although this assumption simplifies considerably
the problem of propagation of radiation it is, nevertheless,
an idealisation for media such as, for example, the Earth's
atmosphere. The presence of clouds in the atmosphere, the
variation in turbidity in the horizontal direction and also
the non-uniformity in the underlying surface, all make it
necessary to reject the above assumption in theoretical
studies of the radistionel regime in the terrestrial
atmosphere. The absence of experimental data on the intensity
of the radiation and considerable mathematical difficulties
contributed to the fact that,up to now, there has been no
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49-5-8/18

The scattering of light in the atmosphere, taking into
account non-uniformities in the underlying surface. (Cont.)

(thess are generalisations of Gold's functions). They occur
in solutions of a set of independent integral equations. It
is demonstrated that the problem of taking into account non-
uniformities of the underlying surface does not present any
fundamental difficulties compared with the problem of the
uniform surface and sppears to be a simple generalisation

of the one-dimensional problem as developed by Kuznetsov (9)
for an isotropically scattering atmosphere,

There are 9 references, & of which are Slavic.

SUBMITTED: December 19, 1956,

ASSOCIATION: Ac.Sc. U.S.S.R. Institute of Physics of the Atmosphere.
(Akademiya Nauk SSSR Institut Fiziki Atmosfery).

AVATITABLE: lLibrary of Congress
card 3/3
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Computation (Conti) SOV/2545

was obtained by the method of successive approximations.

The work was carried out by the staff members of the Labor-
atory of Atmospheric Optics within the Instltute of Physics

of the Atmosphere, Academy of Sclences, USSR, No personalltles
are mentioned. There are 23 references: 1% Sovlet, 4 English,
4 Ggerman, and 1 French.

TABLE OF CONTENTS:

Introduction 3
ch. I. Mathematical Solution of the Problem 5
1. Statement of the problem. Derivation of basic rela-
tionships 5
2. The zero ‘approximation 8
3, Selection of the first approximation 11
L, Computation of gubsequent approximations 13
5. Accounting for the albedo of the underlying surface 15
Ch. II. Processing Observation Data 19
card 2/
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Computation (Cont.) SOV/2545

Review of Observation materials

Utlli'zation of experimental data

Processing scattering functions

Change from optical thickness to the geometrical height

. III. Computation Results and Certain Conclusions
Convergence of the series and of successive approxima-
tions
Relation between the intenslty of scattered radiation
and the solar altitude, transpareny of the atmosphere
and the rorm of the scattering functlon
Light reflection from the Earth's surface
The flux scattered radiation

. Comparison with a case of 1sotropic scattering
. Significance of multiple scattering
. Explanation of the tables

Table I

Table II

Table III
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AJTHOR: W SCV/49- 58-8—6/ 1Y t
TITIE: " The Influence of Horizontal Changes in Albedo of an

Underlying Surface on Light Scattering in a Homogeneous
Atmosphere (Vliiyaniye gorizontal'nykh jzmeneniy al'bedo
podstilayushchey poverk'nnosti na rasseyaniye sveta v
odnorodnoy atmosfere)

= PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya Geofizicheskaya, ?

1958, Nr 8, pp 995 - 1005 (USSR)

ARSTRACT: Expressions obtained in Ref 1 for intensity and flow of

radiation in a turbid medium can be used in a simplifiec

form when the atmosphere overlying the inhomogeneous gurface
has the same optical properties at all heights. 1t 1s
agsumed (1) that there 15 a spherical scattering index;

‘ 2) parallel rays of solar radiation are incident on the

. upper boundary of the atmosphere; 3) the underlying

: surface scatters according to Tambert's Law. Also, the
albedo of the surface is given by:

a®) = 9, + U sin § (1)

(where g igs a dimensionless, norizontal co-ordinate
GCard 1/0&
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The Influence of Horizontal Changes in Albedo of an Underlying
o surface on Light Scattering in a Homogeneous Atmosphere

and qg; Q) _8re certain numbers (g, + ql<l :
q, - a3 >/O)] . TFrom Ref 1, it can be shown that the

source function, K(T %), ang '31150 the %s;tensity of the

inward and outward radiation, (1 and 1( , bave

the forms (2), (3) and (4) . ( Where ¥ is the optical
thickness of a column of air at the given height,

Q and ¢ are the zenith and azimuth angles of the
irection of propagation of the radiation; O = oL

is a dimensionless parameter characterising the scale

of the horizontal inhomogeneities on the underlying surface
I for a fixed atmospheric scattering coefficient, 0 ;3

a* 1is the total optical thickness of the atmosphere.)
The functions Lpo('\: , Rn(’);) are defined by the integral

equations (5), (6) and (7) (where C is the zenith
distance of the sun and the constants Xn and Yn are

determined by the Eqs.(8) ). Thus, the basic task is the
solution of the integral Egs.(5) and (6). Almost

APP :
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S0V/49-58-8-6/17
The Influence of Horizontal Changes in Albedo of an Underlying
Surface on Light Scattering in a Homogeneous Atmosphere

completely accurate solutions for n = O have been
obtained by Ye.S. Kuznetsov and B.V. Ovchinskiy (Ref 2)
and these are used throughout this paper. )
To solve Bq.(6) for n =1, 2 ..., the functions \IXE

were tabulated for & = 0.1; 1; 10 (i.e. L = 1; 105
100 km). The equations were solved according to_the
method given in Ref 3 with an error 1-2% for ¥ = 0.3
and 5% for * = 0.6. As an example, Table 1 gives the
solutions of (6) for T¥*=0.%; & = 0.1, 10 and n = 1l.2.

The constants Yo, Xn, Y, (n = 1.2) are determined from

the system of equations (8) with q, = 0.55 q = 0.3
(the albedo changes from 0.2 for = ~-1w/2 to 0.8 for
g =qw/2). 1In future calculatiods, only the first three
ermg of the series (2) - (4) need be taken.

The source function K(v, ) obtained from Eq.(2) for

; = -1v/2; 0; 9v/2 (corredSponding to albedos,

g = 0.2, 0.5, 0.8) 1is compared with the analogous function
Card3/9-¢%
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tpq(“c) taken from Ref 2 (calculations refer to Z = 60°).

Tables 2-4 show (the difference between X(T g) and
q:q(q;) in percent) which indicates that K(T;,E 3;. wq(q;)

for small values of albedo and K(’Z,E)( cpq(‘t;) for large
albedos. If the function (pq(’lr) always increases and has

a maximum at the upper boundary of the atmosphere, then

k(v , 2) follows an analogous course only over large-scale
inhomogeneities, or over areas with small or average albedo
with small-scale inhomogeneities.

Over areas in which the average albedo is exceeded,

K(¥ ,5) dies away with height, reaching a minimum in the
niddlé of the scattering layer and then changing in a similar
fadion to ¢ (%) .

As T increases, K(’K,g) for different E approximates

to K(€, 0) or %o %5 5(',‘;) , i.e. the variation of the
underlying surface is smoothed out as the height increases.

Card4/‘Q f
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Inhomogeneities are smoothed out less in the case of large-
scale variations than small ones - as can be seen from
Pable 5, which shows the difference between EK(%¢ , ;) and
K(x, 0) for § = + /2 . Comparison of Tables 2 and 3
shows that the difference between K(*c,{, ) and tpq(?:)

diminished with increase of the scale.

wigure 1 shows the horizontal variation of intensity of

the outgoing radiationeas lexels it ) =00, 0.16, 0.30

(6 = 0.1, *= O.5$ g =60", ¢ =90) as calculated from
Eqs.(3) amd (4). "he intensity variations at the given
levels can be in the opposite direction to that in surface
layer, and are gradually smoothed out with height. The
reason for the changes is obvious - in a fixed direction
of observation, the incident light can be reflected from
various regions of the surface. This is clearly shown in
Figure 2, where the continuous line represeggs the vertical
distribution of the r%diation intensity 1 at the

point ¥ =T/2(@ = 60", ¢ = 90°) and the dotted line gives

Cards/o~g’
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The Influence of Horizontal Changes in Albedo of an Underlying
Surface on Light Scattering irn a Homogeneous Atmosphere

the results obtained from Ref 2 for a vertical change,

?['(1) , with a homogeneous surface of alvedo 0.2 . The
continuous curve in rigure 3, represents the vertical

variation in I(l) at the point % = 0 , in the direction
o%‘ 1):he point § = -7v/2 and the dotted line represents
(1
I

for a homogeneous surface of albedo 0.2 . It can

be seen that, for a comparatively transparent atmosphere,

the observed effect can reac&%%.
The brightness of the sky, I (Qs £5 0,9 for the
given albedo variation law (@ = 60", "¢ = 90 ) deviates
slightly from that calcule ted for a homogeneous underlying
surface of average albedo q = 0.5 (Figure 4 - continuous
and dotted lines, respectively). The deviation attains
%.50% in places; hence, the variation in albedo can be
ignored to this order of accuracy.
The inward and outward flow of scattered radiation can
be calculated with the help of Egs.(9) and (10). Table &
indicates that the outwzrd flow of radiation increases
Card6/%{ over areas of the surface with small albedo and decreases

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031820016-9"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031820016-9

e

SOV/49-58-8~6/17
The Influence of Horizontal Changes in Albedo of an Underlying
Surface on Light Scattering in a Homogeneous Atmosphere

over areas with large albedo, reaching a minimum in the
middle of the layer and then increasing again. The

deviation of the flow F(l) from its average value
decreases with height (Figure 5). Figure 7 shows that the

inward flow of radiation F 2 always decreases with
height.
Comparing F(l)(":‘: R Z ), F(Z)(’l: y$ ) with ’Egl)(t) ’

F(2 () (calculated for a homogeneous surface from
Ref 2), it is found that, for areas with o) > 0.5,

F(l) é ’T\j"(l) (i = 1, 2) , whereas the reverse holds true
for q(%§) 0.5 (Pigures 6 and 7). TFigures 8 and 9 show
similar’ graphs for an &mosphere with ¥ = 0.6 .

The change in total albedo with height can now be
calculated from Bq.(1ll).

Table 7 and Figures 10 and 1l illustrate the variation
of albedo with height and along a horizontal for

~f - @3, 0.6 and & = 0.1 .

4
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The Influence of Horizontal Changes in Albedo of an Underlying
Surface on Light Scattering in a Homogeneous Atmosphere

The magnitudes of the total albedo (Eq.(12)) are consid-
erably smaller than the corresponding values of q(T , £)

(reaching 50% of ,c\;; (¥). Over areas with an albedo
exceeding the average (q = 0.5), the total albedo dies

away like F(l)ft.,Eg), whilst q(¥, §) increases. For
;§> 0 (i.e. large aIbedos), q(u , YL @ (¥) , whilst

of § = 0 (i.e. average albedo), ey practically coincide.
The results obtained require experimental verification
but show that, for example, in measurements of albedo
from aeroplanes, the inhomogeneities of the underlying
surface must be taken into account.
The idealised model used in these calculations (i.e. homo—
geneous; isotropic scattering) can be applied to the
boundlary layers of the real atmosphere for several km.
As is shown in Ref 8, isotropic scattering can be assumed
since the outward radiation depends only slightly on the
extension of the scattering index.
There are 11 figures and 7 tables and 8 references, 7 of
which are Soviet and 1 English.

. Card8/9-< . .
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FEYGEL'SON, Ye.M.; MALEEVICH, M.S.

Calculation of light intensity and haziness coafficients in

anisotropic scattering. Trudy lab.aeromet. 7:37-44 '59.
(MIPA 13:1)

1. Inatitut fisiki atmoasfery AN SS55R.
(Photography, Aerial) (Atmospheric transparency)
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AUTHOR:  Malkevich, M.S.

TITLE: An Approximate ﬁethod for Taking into Account Hlorizontal
Changes in the Albedo of the Underlying Surface in
Calculations of the Scattering of Light in the Atmosphere

W
FERIODICAL:Izvestiya Akademii nauk SSSR; Seriya geofizicheskaya,
1960, Nr 2, pp 288-298 (USSR)

ABSTRACT: The present author (Ref 1) has shown that horizontal
changes in the albedo of the underlying surface have
only a slight effect on the corresponding changes in the
intensity and the flux of downward scattered radiation.
In practical calculations, it may be assumed as a first
approximation that these quantities remain constant
along the horizontal axes of coordinates. In this way,
one obtains a one-dimensional theory of scattering for
a certain average value of the albedo (either overall
average or local average). This approach excludes the
non-linearity in the boundary condition on the underlying
surface and enables a simplification to be made of the
method suggested by the present author in Ref 2 for
taking into account horizontal changes in the C;
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An Approximate Method for Taking into Account Horizontal Changes in
the Albedo of the Underlying Surface in Calculations of the Scattering

of Light in the Atmosphere

albedo q(?) (E is a dimensionless horizontal
coordinate}. In fact, one can replace the discrete
Fourier series for Itl)(rog; e,qng K(t,§) in the
transport equations (1) and (2), and the boundary
condition on the underlying surface (3), by the integral
functions (&) and (5), where (1) (<, 8, 9,@) is the
intensity of upward radiation, 1(2)(x,6) 1is the intensity
of downward radiation, which is assumed to be independent
of and the azimuth q* and can be calculated
according to the method given in Ref 3, r is the optical
thickness of an air column of height =z, t®* is the
optical thickness of the entire atmosphere, do 1is a
surface element on a unit sphere, © 1is the zenith angle
of a ray, § is the zenith distance of the sun and

a = oL 1is a dimensional quantity which, for a fixed value
of the scattering coefficient 0 characterizes the
scale of irregularities in the underlying surface L.
. Application of the transformations (%) and (5) to
M Card 2/6\5/ Eq (1) and (2) and the boundary condition (3), leads to b/é;,
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An Approximate Method for Taking into Account Horizontal Changes in
the Albedo of the Underlying Surface in Calculations of the Scattering
of Light in the Atmosphere

Eq (6) and (7). The function wqo(t) is borrowed from

Ref 2 for a mean value of the albedo 4go- Bearing in

mind Eq (&), and the equation immediately above it, the
integral Egq (7) can be reduzed to the set given by

T : Eq (9) to (11), whose solutions do not depend on the law

- of change of the albedo and are; in that sense, universal.

Eq (9) and (10), which are independent of 1, can be

solved relatively simply by the method of successive

approximations. The solution of Eq (11) 1is complicated

by the fact that it is strongly dependent on n.

However, it can also be obtained by the mithod of

successive approximationsn Thus, if I(1 and K are

determined with the aid of the two formulae at the

top of P 290, the inverse transformation need only be

carried out for the functions Q(n)q;3(1:,n)°

Consequently, the first approximation for the function K

is in the form given ?X Eq (12). An analogous expression

can be written for I ), If the function q(g) can be

LT

[« 0

Card 3/‘6' S/
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represented by an expansion of the form given by

Eq (13), the expression for K(19§) is given by

Eq (15). It is then sufficient to solve Eq (11) for
integral values of the parameter n. Equally simple
expressions can be obtained for the intensity I(1 and
the vertical and hor%igntal igmponents of the upward
flux of radiation F‘r F . For example F 1)(T9§)
is given by Eq (16), Figl shows the function *K
calculated from Eq (12) for the following values of the
parameters: ™ = 0.3; = 60°; a = 0.1; qo = 0.5;
p1 = 0.3; a1 = dk = Pk =0 (k = 2,3,...) and for fixed
values of (= -%1/2, 0,T/2) (continuous curves 1, 2
and 3, respectively). Deviations from the analogous
results (dotted curves) obtained in Ref 1, which are
practically exact, are of the order of 3%. Eq (15) and
(16) can easily be improved by determining the intensity
of the downward radiation using Eq (12), which is

Card 4/%Lé:/ initially taien to be independent of € . This leadsb///
C
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Card 5/65

to an improved value for K, which is given by Eq (18).
This method for taking into account the changes in the
albedo is also used for the special cases defined by

Eq (20) and (21), where ¢ is a small positive

quantity which is eventually made to vanish, This
applies to the scattering of radiation by an atmosphere
above two differently reflecting surfaces whose outer
boundaries are at great distances from the separation
boundary. When the change in the albedo of the
underlying surface can be represented by a step-function
and the scattering indicatrix is spherical, it is
sufficient to consider changes over a band of 1.5 to

2 km on either side of the separation boundary.

OQutside this band; the scattered radiation is calculated
as for a uniform underlying surface. The method can be
extended to the case when the albedo is a function of
two variables, Acknowledgment is made to G.I.Marchuk.

_ There are 4 figures, 1 table and 3 Soviet references. L///C/

: élﬂs cés;§3ﬁ1, _‘Z7wtjf,cgg CLJC;:;Fﬁ7¢JzLAJJQ/
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TITLEs On the Bffect of Hon-Orthotropism of the Underlying Surface on the
Scattered 1ight 1n the Afmosphers ¢~

PERICDICALsIsveatiya Azdamii pau

pp 440-4438

(UssR)

€ 9SSR, Seriys geofizichesi2yd, 1960, Hr 3,

ABSTBACTs It 18 usually agsumed that the intensity of rediation roflected from
the underlying surface does ot depsud on the direction (Lambert's 18w)
and reflecting properties are described by the lbedo, i.e. the ratlo

of the flux of redlation reflacted from the surisce to the flux
jneident on the surfac

patarel surfacesd

Lambert-law
reflsct@nce

jetensity in e
cons equently,

¢. Howsver, experinents show (Refs 2-5) that

do not reflect radiation in accordance with the

. Their reflecting properties 2ro characterized by the
R(r,r'), which is defined as the ratlo of the reflected

(r+) and reflacted (r)
deperds on many factors which are unknown & priori. The present

card 1/3

given direction to the 11lumimation of the surface axd,
in genersl it depands on the diraections of the fncident

rays. The reflactance of matural surfaced
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paper 1s concerned with oatim&ting:‘he function
£(¢) = Ba(¥) - Kq(¥)™,

radiation
which characterizes the difference batween th:d s::t%r:: B
calculated for the direction dependex:t; et;:o :y putef?mrd by
i3 is based on the
m'notsca“. (l?;:' :x)”.‘ly: general expression ia now derived {8;- :z(x:) )
. (ks :v 9). As an example, the case defined by Bq_: ( 0) pum
. gq‘co:ni.:erea. 14 is shown that tge am:i:t:tﬁini::def:r the |
asn apd K, dependa on e , ® all
:i:i::;l;:: :d;:r which the duantities Kp epd K arotth;;;:lvos ’
elative magnitude of the difference may be up %o e cogarded
glolzditiom are formulated under which the difference can @

Card 2/3
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as small, The numericel results obtained are sumarized in

Tables 1 and 2. Acknowledgnent is made to G.V. Rozenberg for
important revarks. There are 6 figures, 2 tables and 9 references,
8 of which are Soviet and 1 Znglish.

ASSOCIATION :Akedgniye nauk SSSR, institut fizilki atmosfery (&c&ddny of Sciencsa USSR,
Inatitute of Physics of the Atmosphere)

SURMITTED: February 14, 1959 @
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ors used in calculating the flow of
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VYariability of some paranet
(MIRA 13:8)

scatiered radiation. Izv.
Ag 160,
Institut f£izikl atmosfery.

5SSR,
1. Akndemiya nauk (Solar radiation)
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AUTHOR: Malkevich . M.S.

TITLE: An Approximate Method for Solving the Equation of
Radiative Transfer in the Atmosphere

PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya geofizicheskaya,
© 1960, No.l0, pp.1541-1546

TEXT: The equation of transfer for plane-parallel, purely
scattering atmosphere can be written down in the form

ary
«mHmw3%=~@mﬂ+%ﬂmwnﬂmmna+

P ) 1y (e’ (=12

19 (3, 7) = 88 {r —rg)i FO(0) = gF P (0),
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where Iél), Iéz)

(direct and scattered) radiation respectively, ¥
layer of the atmosphere,

Y
is the op
5xS is the solar constant,

) =

thickness of the given
angle, is the azimuth angle,
function (indicatrix), X
atmosphere,
the underlying surface, olr-rg
6(r - rg )do = 1 and finally

Equation of Radiative

are the intensity of upward and downward total

is the optical
@ is the zenith
is the normalized scattering

tical thickness of the entire

q is the albedo of
0 when r ro and

.

Féi)(t) = X\Iii)(t,r)cos 0 dow

where the integration
radius.

is carried out over a hemisphere of unit
Kuznetsov (Ref.l) has shown that one of the principal

difficulties in Tq%ving these equations is the complicated
I].
c

(t,r)

dependence of

. card 2/X &

on re.

In the case of anisotropic
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- Transfer in the Atmosphere

scattering in the atmosphere, the functions 'Méi), r'(i) will
depend not only on ¥ and q but also on the zenith distance of
the sun , and on the scattering function. The dependence on ./
can be partly reduced, and the dependence on 4 entirely :
excluded, if the contribution due to direct solar radiation is
removed from Eq.(1) and the scattering of radiation reflected from
the underlying surface is considered separately as was done by
Feygel'son et al (Ref.U4}. On this approach, Eq.{(1) can be aplit

into two independent systems of equations of the same form, one of
which is

P

e al i .
= 1)"1 cos .511 =~—I(t.nN+ ',E&[ll (t. r’)'m(r; ror) +

| Eq.7. RO Mo + 5 exp (7" —Dseotlu (i ) (=12 )

card 3/},
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A\l

with the boundary conditions

Iz(tx,r) =0 1(0,r) =0

This equation determines the intensity of scattered radiation for
a perfectly black underlying surface, The second equation is P
_. aT, q , ,
(e = =T g | T )ttt

Eq.8 ' +Ta (v, M) (T Olde ((=1,2) @)

- A

with the boundary conditions

~ ~
Il(o,r) =1 Iz(t ,r} = 0
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and describes the scatt

ering of the reflected radiation, The
intensities and fluxes

of the integral radiation are then given' by

I =1t 9 +6T, (2 1)+ s (E=1)8(r —rg) exp '~ (1° — 1) sec g,

I"gi) @ =F (7))L CIT", (V) + S (i — Hexp[— (v* — T)sec ] cos g,

C=gq :nS‘exp'(— T secl) cosl + F, (0
1—qF; () ‘

For each of the systems given by Eq.(7) and (8) one can obtain
equations of the form given by Eq,(3). The functions given by

_9"
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Eq.(4) and (5) will in the case of E£q.(7) be less strongly
dependent on §, while in the case of Eq.(8) they will be
independent of both q and ¥ , These functions are determined
by the present author by an approximate procedure, Mi(r) and
Mi(t) are approximated to by mj(t) and vy;i(1), which are
obtained when in Eq.(4) and (5) 2§ uses the intensity of singly
scattered radiation instead of Icl). The scattering function is
expressed as a series of Legendre polynomials, and m; and v;

can then be expressed by analytical formulae, If it is then
assumed that mji and Yy; are sufficiently close to the true
values Mj and Mji, then one can obtain a reasonable approximate

solution of Eq.(3) by replacing Mi, i by mij, Yi. It is found
that this procedure gives quite a good fit, and the calculated flux
found on this approximation is not in error by more than 10 to 15%,
There are 3 figures, 4 tables and 7 Soviet references.

(LS USs@ - Loy WMQLT_LM
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AUTLOR: ilalkevich, M. S.

TITLE: An approximate method of taking into account t..e ho-
rizontal changes in the albedo of the underlying sur-
face in the problem of light scattering in the atmo-
sphere (Theses)

PERIODICAL: Referativnyy zhurnal, Geofizika, no. 3, 1962, 27-28,
¢ abstract 3B224 (V sb. Aktinometriya i atmosfern. optika,
L., Gidrometeoizdat, 1961, 260-261)

TEXT: A method is proposed for approximately solving the problen
of light scattering in the atmosphere, with allowance for the arbi-
trary changes of the albedo of the underlying surface along one of
the horizontal coordinates. Two examples are considered. Z Abstrac-
tor's note: Complete translation._/
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AUTHOR : Malkevich, M. S.
TITLE: The influence of the anisotropy of light reflection by

the underlying surface on light scattered in the as-
nosphere (Theses)

PERI0ODICAL: Referativnyy zhurnal, Geofizika, no. 3, 1162, 28, ab- A>///
Stract 3B225 (V sb. Aktinometriya i atmosfern. optika, é?
L., Gidrometeoizdat, 1961, 261-262) hid

T=ZXT: The particular problem of radiation transfer in the atmo-
sphere is solved. The differences between the quantities, characte-
rizing sky radiation when the surface is orthotropic and does not
reflect according to Lambert's law, are determined. It is estab-
lished that the albedo depends on the brightness coefficient and
the optical characteristics of the atmosphere, and a means of ap-
proximately calculating the albedo, if the brightness coefficient
and optical parameters are known, is suggested. / Abstracter's no-
te: Complete translation._/ -
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ATROSHENRO, V.S.; GLAZOVA, K.S.; JMALKEVICH, M.S.: FEYGEL'SON. Y.
tesle ) JIALALY LU, . eMe;
Prininali uchastiye: KIM, E., studentka; TOMASHOVA, L., studemtica;
ROZERBERG, G.G., prof., doktor fiz.-matem.nauk, otv.red.;

FERKIMA, N.V., red.izd-va; SUSHKOVA, L.A., tekhn,red.

[Calculation of light intensity in the atmosphere dur

anigotropic scattering, Part 2] Raschet iargoati svefv
atmosfere pri anizotropnom resseianii., g_:ast' 2. Moskva

Izd-vo Akad.nauk SSSR, 1962. - 222 p, (Aldemiia nauk SSSA.
Inatitut fiziki atmosfery. Trudy, no.3). (MICROFILM] (MIRA 15:8)

1. Moskovskiy gosudarstvennyy universitet (for Kim, Tomashov
aje
(Light—Scattering)  (Atmosphere) ’ )
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-AUTHOR: ,rgg.ll_cg!}ch, M. S.
TITLE: The angular and spectral distribution of radiation reflected by AN
the Earth into outer space N
SOURCE: Akademiya nauk SSSR. Iskusstvennyye spufniki Zemli. no. 14, 1962,
30 - 48
TEXT: Intensity of radiation outgoing from the Earth's atmosphere upper

laxer into outer space can be directly measured by Earth's artificial satellites

and space rockets. Also the problem of angular distribution of reflected short-

wave radiation can be solved by means of receivers with small angular resolution, u)(
mounted on satellites or rockets, scanning the visible portion of the Earth )
along various directions. This problem can also be solved in & theoretical way,

by solving the equation of radiation transfer for various atmosphere models and
reflecting surface. The problem of analyzing the angular and spectral variation

of outgoing short-wave radiation represents the purpose of the article, To

solve the radiation yransfer equation, the author uses the plane-parallel model

Card 1/3
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, of atmosphere and assumes that the Earth's surface reflects radiation according

i 4o Lambert's law. various factors affecting the distribution are considered.

o The factors analyzed are the following: the degree of atmospheric turbidity;
characteristics of the underlying surfaces which are divided, according to their

optical properties into 4 categories: 1) orthotropic and toepray" objects, 2) &X/
orthotropic but not-gray formations, 3) horizontally heterogeneous orthotropic

and "gray" surfaces, and 4) un-orthotropic surfaces whose brightness coefficient i
depends on the direction of incidence and reflection of radiation. It is con-

cluded that variations of albedo of peflecting surfaces affect the variations of =
angular and spatial distribution of outgoing radiation in a considerably higher i
degree than variations of the atmospheric optical properties. The distribution :
of cloudy formations, upon which depends mainly anisotropy of outgoling radiation,

can be determined on the basis of statistical processing of radiation measure-

ments. On the basis of solution of transfer equation, one can determine the ' t
spectral composition of outgoing radiation for various conditions of atmosphere
{1lumination and reflection of terrestrial objects. The main difficulty of this
determination consists in that relations of optical thickness and soattering

indicatrix of turbid atmosphere to the wavelength are poorly known. It 1s pos-

Card 2/3
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sible, varying scattering indicatrices, to evaluate their effect on the spectral
variation of outgoing radiation intensity, Reflectich of natural surfaces, such
as water, several types of soil, snow cover, and also clouds depends slightly on
the wavelength in the spectrum red. Therefore, the data presented
on the variation of spettral composition may have a direct application to inter-
pretation of measurements of radiation characteristics from satellites ang rock-
ets, In particular, these results can be used to distinguish snow cover from
clouds in the case of equal neutral reflection of these objects, Another practi-
ermination of the upper boundary of clouds. This method is
the ratio of intensities of outgoing radiat
ing to short ang long waves of the spectrum range considered (0.35
will vary with the altitude of the reflecting boundary of the cloud. This alti-
tude can be also determined by measuring outgoing rddiation in absorption bands
of those atmospheric gases which apre distributed uniformly over the height, e.g.,
carbon dioxide and the band of molecular oxygen centered on 0.76 4. 1In conclu-
sion the author discusses the effects of heterogeneity and non-orthotropism of
the reflecting surfaces and points out that to solve the equation of radiation
transfer, one can at first suppose that incident radiation does not depend on
coordinates x, y and PFourier transformations can be employed, There are 8
ures and 4 tables, :
S TITEDs  March 7, 1962
Card 3/3 '
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led with thote aheatorions and the results tabulated. The results gre a1y oo cw. .
{absorption lines in tha tneeorbel measuments, based on the presence of strann
| altitudes with aidboms sorored spectrumof the water vapor, measured ot dieeo.:
o orriudes with airbomme instruments;  The. oPPOl's Measured at different

| "eTisties are described: The possible emds in the interpretation oF T oy
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3TITLE. Thetmal radiation of a Bpherical earth

SOURCE" HézhvedomatvennoyE~SOVGahahanive po aktinonetrii i op:ike

fatmoszery. 5th, MescoW, 1963, Aktinomectiya i gptika-atmosiery

Accinometry - -and - atmospheric optics) tudy soveshchaniya :
zd»-vo Kauka, 196#, 25= =3l R

¥ TQPIC TAGS-, thermal radiation, transmisaion Eunction‘, absorption
_‘l_band, nadlry ‘mesasphere;’ strateuphere, ascending radiatiou, geograph-
;Eical_latitude. temperature vtadient o \;‘ e i
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in the 0y band, - For some wavelengths the radiation intensity fn the |
mesosphere is twice that in the lower . stratosphere, A ‘graph-shows™ .
.+ ‘the dependence of intensity of the as cending radiation upon the geo-
" graphic.latitude 'and cloudiness. - The latitude is more important than.  —
‘the cioudinessi - The intensity of the radiation leaving depends upon .. :

~the tamperatures gradi aa{-ﬁ-ﬁ%ée-vamf"%a%’r—cr’é‘ij&%ﬁﬁmigxb:m,tm:mﬁ :

eratures, and the angle betveen the nadir and the direction of radia
s tion, --Tha s péictr'afl"féomp'ds_ifx_:’ion’f;c’f;—vthis“:zjxfd:’.-at:'fazi{'_diifféfs “from that | .
:0f the black- body at: various K temperatures, The variations in the -

intensity.of radiation of different wavelengths. sre rcpresented graph= 5
tically for atmospheric levels of 12 km and 60 km, Orig, art, has:
:6 figures and 2 formulas. S : - [EG]

: i

"ASSOCIATION 137 1ziki atmosfary. AHf:SﬁSZE“;R): }fdé}:oﬁ":_(lnr‘sﬁﬁitute‘t‘d‘f‘

_the Physics of the Atmosphere, AN SSS5R) -
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"Some problems of interpretation of radiation measurements from satellites."

report submitted for 15th Intl Astronautical Cong, Warsaw, 7-12 Sep 6h.
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| wpogSSION NRy  APLO303 o s/oow/éh/ooo/od;/om/oho‘z";

\AUTHORS! w@_‘&g‘_\.‘HOSQI Honi.n.'A. B¢} Rogonberg, Qe Ve

\PITLE: The thres dimensional structure of & radiation field as @ gource of |

-{mteorological 4nformation
| qWURGEs AN SSSR. Isve Ser. gaofis., 0+ 35 196U 394407

| fOPIC TAGS? artificial satellite, weather forecasting, radiation £ield, tropoe

i sphere, gtratosphere
| . ,
| ABSTRACT3s The guthors have pointed out the importance of world=ide bbservationd
‘in order %O make satisfactory waathar predictions, and they have found the use
zartiﬁcial satellites for collecting meteorological data to offer both econony
‘and geographic distribution of observabional points. But, though the amount end
universality of the information is increased, the type of jnformabion i8 qualita-
'tively eltered. The single source of information (for the lower 1ayers of the
i'atmosphere-the troposphere and atratosphere) is elecbrical radiation of varioud
emitted by the earth's gurface and the gurrounding atmo-

‘wavelengths reflaected or
:gphare. Esgentielly the problen bacoues a mabler of spectral analysis of radiaticn
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?AccEssxou NR: APLO303L1

!ibeing lost by the plangt. The authors describe the connection between structure of
a radiation field and meteorological and other processes that have some effect on
the radiation field, They describe the inhomogeneities of various scales in the
radiation field and outline the physical origin of these inhomogeneitiss as well as
:the contribution they make in the recorded streams of radiation. They propose a
.mothod for computing atmospheric distortion when recording the structure of the
‘underlying surface, and they plso furnish definite recommendations for a method of
.observing the radiation field from artificial satellites. This involves principally
a hemispherical receiver turned toward the earth and a device with the proper aoli.d
angla of view. Orige. art. hast 5 figures and 18 forumlas,.

ASSOCIATION: Akademiya nauk SSSR Institut fiziki atmosferyw# (Academy of Sciences
SSSR, Inatitute of Physiocs of the Atmoaphare)

SURMITTED: 20Juné3 . ' ©  DATE ACQ: 29Aprél . ENCLs 00

NO REF SOV: 009 OTHER: 000
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MALKEVICH, M.3

¢ the field of radiaticn

ts of the interpretaticn O . >

i:i:ii:pi;e earthp Part lu Determining the tepger;;illggnoio e

underlying _aurface“, and the' upper ¢loud limite.Truc G e \
102116 '64. s,

the field of radiation
ts of the interpretation of i
?Ziiiizpi;e earthi PartSZ. Diatinct_ion og c}ads on the back
ground of natural isurfa 69;74 Tbid.:117-12 . (uIRa 17:11)
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KeTULIR, 7 a5 VMALKCVICH ) .o SALKOY ) 1.v.; ROUENBERG, G.V.; YURK. 4, LI,

fir-borne dew itz ior measuring the radiatior Lalanc
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KOPROVA, L.I.; MBLKEVICH, M.S,

Thermal radfation of a spgherical )
no.6:881-900 N-D "4y, pherical atmosphere, Kosm. issl, 2

(MIRA 17:12)
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/.4.4 |

TITIE:  Using terrestria ,.pad:.atmn measurements made , martiflcial :fsefelllites:;t"
determin e.tmospheric tnmperature and humidity i S e e L

SOURCE. ‘Vse uznaya konferentsiya po fizike kosmmheskogob prostranstva. Hoscow,
1965 . Issleq aniya kosmicheskogo prostranst a'r (Snace zvesea.rch), trudy konferentsﬁ.

TOPIC TAGS : anetary radzatxon, atmospheric temperature, atmospherxc humidlty,
sp"ctrogranhlg analysxs, gas spectroscopy'ﬂsatelllte data analysxs.:fAf‘ Ee o
An- ana.lyb_ cje.l method J.S developed,_ for detemnning the vert:l.cal dlstri—
-emperatt he: ‘atmosphere ‘on’the:basis of spectral meas-
‘made from artlflclal satellltes of radlation emapat1ng from the earth-in .
: ) n: b “'Since the’ concen=
i tratlon of COZ ‘in the atmosphere is known, radiation in “the carbon ‘dioxide band. is’
‘ ed for determinzng the wvertical dlstrlbutlon of temperature T(p) without regard to
' hi | ,0 ‘bands (p:ls presaire at standard levels).: ‘The T(p):.
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7 h ay-‘,from radiation in the Hzo absorption band may be. used. to deter-
‘the ‘vertica distribution of specific humidity q(p), after.which T(p) is deter-
h »considex‘atmn given to. the ovevlap m the hands of both *

% the '(b):'a:r‘xd ai
termine: T(p):for the’ ‘troposphe
he_ ez'ror m' .measurement of - the
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Of the 1apse rates. _and vertical humidzty proﬁles from the

ept m.thm 30% of the rms deviation (this means 2~ in. “tem
-kg An humd:.ty ‘when the tempet-ature of the: underlymg sur'face
s 300°K, and its humidity s 35 g- kg"l) . In this case, the differences between . f
true terrestrial’ ‘radiation and that: of the standard' should be measured with an error,.
‘jof less than 5%, and’ the radzat’.on .of the standard should be recorded m.th an error ;. -
1o n 'mor‘ thai 0.1%." Opis ’ 6 flgure and ‘17 fc rm:las..-,_~ SR 517

-:SUB com:- ES SV
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KONDRAT!'YEV, K,Ya., doktor fiz.-matem. nauk, prof.; MALKEVICH, M.¢., kand.
fiz,~matem. nauk o ’

Ve

Sateliites Systems” section). Meteor, : giirol. no.3:38-41 Mr '65.
(MIRA 18:2)

The 15th International Congress on Astronautics {"Meteorological
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Malkevich, M. 5o S. (Candlda.te of phys:.coma.thematical sc:.ences)

orology ‘
3/
selenna.ya, no. 6, 1965, 31—35 ‘ .
1(: satellite, atmospheric tempera.ture,

ea.rt, ra.dia.ti.on meteorolog
um.d:.ty, absorption band

‘»‘ABSTRACT' ‘Tha : below is a- brief rev:Lew of the u'er:l.ts of
meteorolo,,lca'.l_ __a‘c' ind the contnbub:.ons they. are. expected to
articular attent:.on is g:.ven to two problems. ' 2) determina= "
pe “and the- cloud cover and. 2
files of ‘atmosph eric temperature and
) 3t is noted that some . .
'gages.’ osphere. have 3’ concentra.tion which is known- Yo.very
i_,grea.t he;.ghts. . Therefore,’ by measunng tarrestrial: radia.bion jn-the
- absorption: bands ‘of these gases the. air temperature. will be ghe only
"“'unlmown va.lue on which: radiation: is’ dependent. “ Moreover, if radiation .
: red- ,_diff.erent ‘parta of the absorption band ‘it 3g possible - .
e distribubions “In:thab pa.rb of .

y.vertical : tempera.tur
he e :‘;Vv_thite t-ransparent radmtion is

|
|
BB
A
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‘[ ACC NR: TAPGOL2061

(deternined by the temperature of the lower layers, With displacezent ST
dnto the region of lesser transparency the radiation will be:charac-. i 0
'tei‘iz,ed}._bj‘;fﬁhé‘='teinpfefatu;'é;,qf: the higher layers becauss’ the radiation ' =~ -
T the lower layers i complétely absorbed: This Pproblem is solved by . - 1
measuring: radiation in the carbon dioxide band (near 15 p)e Hadiation . .=

in ‘any part of the spectrum consists of the total radiation of different ~ = -
layers of the atiosphere. .The-contribution of each layer is dependent’ -
on-1ks temperature, whith mist be determined, and atmospheris grang ' | .

migsion, which is imown. . Humidity can be determin ined from measurementy < -
of water vapor emission in its absorption bands, such ag in the 6.3-p.
band; it is necessary: to know the temperature of each of the emittin
layers of the atmoSphere. = The unknown valua is ‘the transmission of -
hes ependent; on the unknown concentration of water vapor,.
sribes’ how these circum: ¢es'can yield much valuable

|
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KOPROVA, L.I.; MALKEVICH, M.S.

Empirical orthogonal functions for the optimum parameterization
of the temperature and humidity profiles. Izv. AN SSSR. Fiz. atm.
1 okeana 1 no.1:27-32 Ja 165, (MIRA 18:5)

1. Institut fiziki atmosfery AN SSSR.
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KONDRAT'YEV, K.Ya.; MALKEVICH, M.S.

The 15th International Astronautical Congress. Izv. AN SSSR. Fiz.
atm, 1 ckeana 1 no,1:122-12/ Ja '65. (MIRA 18:5)
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Feraponova,

Pt yrHcR:  Ketulins V. Ao Kozyz-ev, B P., Malkevichy M. S:3
' ROZCRb“rg, G.-V (Professéﬂy' T :M,- o fiféfl

TITLE: - AfrPWaﬁe dewlce for~meaaur1nc.ra&13tion balange and some - resulﬁs of .

5 "kezhveuomstvennoye,soveénE‘ ve po. thlnomntrzl z,op?lke atmosfery. Sth,
Hoscow, 1663, Aktlnomeurlya i-optiks wimosfery (Actlnometfy’an& aumospheric opulcs
'iruayi'cvcsnchanlya.- Noscow, Iza—vo Fahka, 196h 55 )0 -

easuremenus o

‘=OPIC TAGS&{ “adlatlon nulsat*on, T‘xa.a‘at;lcm thermoelectrlc elemert, uerreatrlal - \?/“
iaticny: osnherlc raalatlon, andeLLJng radlatlon, aognwelllng radlatlon, albedo -

ave’ Indl tlon flunes heve been measuredhy

?atiOxo'ot nhoruwsve and- lG?gw
trichre dﬂcmetrrmw“th a 180° scope. This device

e Howm aev 111, vacouum, “thermoelec )
Cpessured solar shortwave and berres strial and atmospheric longwave radiation. Tegions
found and separated. The device measured

of. atwong sbserption by water vapor were

fgpwelling and uownmelllnb redlation fluxe: uurxng ‘girplene flights ahove steppe

and s2a regions wifh clear snd cloudy skies A decresse in the downwelling flux was
opserved in the atmn"nh»ric layor 1—3 Imabove oth regions.ﬁ &ggehghndecrease in: the,'

el

i

1 -

L Card._. e e
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QoW*'el¢1ng, luy was obse*ved aoove ine »louda 1n tre ?—-5~Am atmospnerlc layer.'w
edgln,thls*layer

o :ﬁSSOCIATIO X Instltut lelﬂl atmosferv Au
--the Atmosphere, ¥ 5SSR)

':ESUBMITTEDyff ov6h ;’—E-ff:'flj:ﬁﬁéLyibd

'QNOvRE?u ) ;1 {  ;;1'1>f . ;f’i',“QTHER; OOOV
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AUTHOR: vﬁalkgy{éh,,ﬂ. S.; Malkov, I. P.; Pakhamova, L. A.; Rozenberg, G. Ves
Faraponova, G. P. . A

S/0293/64/002/002/0257/0265

TITLE: Determination of the statistical characteristics of radiation fields over
clouds

'SOURCE: Kosmicheskiya Issledovaniya, v. 2, no- 2, 196k, 257-265

TOPIC TAGS: meteorology, cloud, atmospheric radlaflon, radiation field

" ABSTRACT: A study has been made of the possibility of applying statistical ana-
 lysis to fields of outgoing radiation for determining the structure of cloud forma=
tions. Computation of the structural parameters of the cloud cover is accomplish=-

" ed using aircraft measurements of radiation with narrow- and wide-angle instruments
The following conclusions are drawn from this preliminary investigation: 1. Sta=-
tistical characteristics of the intensity of reflected radiation can be used for
an objective analysis of clouds of various types and a roliable ldentification can

be made on the basis of the full set of statistical parameters. 2. The most in=

i formative_parameter is the spectral density. of fluctuations of brightness, which

i is qulte sensitive to a difference in the character of nonhomogeneities of dif=

Lc»fefe“t‘§%°Ud types and at the same time is statistically stable. 3. Anm investi-

Caerd -
SETHOSON | -
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ke the principal
fluctuations is

The speca
» evidence of an '

ASSOCIATION: none ‘

SUBMITTED: 23Dec63

DATE ACQ: 20May6h

SUB CODE: s ENCL: 00
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L ACCESSION M.t AP4034793 e/oeqi/éa/ooé/ooe/ozaﬁ/ozse
P | aomom Malkevish, H. 8. |

"TITLE: Certain problems in the interpretation of radiation measurements from
artificial satellites

SOURCE: Kosmicheakiye iseledovaniya, v. 2, mo. 2, 1964, 246-256
OPIC TAGS: artificial satellite, atmospheric adiation, cloud, cloud boundary, '
earth satellite :

P ABSTRACT: This article éeacribes methods for determination of certain physical
R perameters of the atmosphere and underlying surface from measurements of radiation
— - in different parts of the apectrum obtained using artificial aatellites. The pro-

N posed methods for solution of the corresponding inverse problems (determination ot
the temperature of the underlying suriace end the atmosphere, the masses of matter
absorbing radiation and the height of the upper cloud boundary) are illustrated by —
examples. The paper consists of an introduction, description of the method for
determining the temperature of the underlying surface, the procedures for deter—
mining the vertical temperature profile, the mathod for determining the mass of
E absorbing watter, 8 discusaion of the characteristice of the randem radiation
e @éo}?zand sertain comolusicns. The principal conclusicn drawn from the study is |

—_ ——— —_t
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ield and atmospheric parameters, using statistical rela—
tionships for this purpese. A problem of the greateat importance is selection of !
physically sound methods for
phere and underlying surface i

In solution of such problems it algo i
suring the astabi ity of solution of the i ‘
of atatiatical methods the most important problem is

8 of radiation fields

of data obtained from satellite theso problems is dependent on
improvement of experimental wethods and increase in the sensitivity of measure-
ment instruments. "In conclusion the author thanks G, V, Dogenberg for valuable
comnents during discussion of the probloms discusaed in the paper", (Orig. art.
has: 5 formmlas, 6 figures and 1 table, R ,
ASSOCIATION: \nane - . : e
. SUBMITTED: 230\0063 ' - DATE ACQ: 20May64a :° - ' ENeL: 'go
SUD CODE: AA Y
Card 2/2 ' '
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Po-+/Pe-5/Pq—’+/Pae-2/'° ,.‘:'.io/?éb/véi_.’y;-; SR

s/ozes/ea-/ooz/ooe/osm 0900 ,

1 ;"sounc ~'Kosxmcheskiye issledovaniya, v: z no. . 1964 881-900

OPIC TAGS’ atmosphemc thermal radntion, amq_s_pheric outgoinz radiaﬂ_Qn, ozone. e St
mesoap‘xere, water vapox absorption band S e

' ABSTRAC’I’ Tt'e autlwrs have solved the thermal radmtion transpox:t equs.txon for the oo
case of a spherically symmetrical atmosphere.  The. solution is expressed by the trans~
- mission function, averaged for individual spectral intervals, - An approximation of the
trangmission functionis proposed which ensures its reliable extrapolation into the region

- of large massey of absorbing matter. The suthors have also derived expressions for ..

" determination of the intensity, flux and increment of radiation escaping from the upper -

- bouudary of ‘a'spherical atmosphere, boil for averaged) parameters of the atmosphere and ‘
for thetr raudom variations. In addition, the authors have computed the angular varintion

. of the intensity of thermal radiation in d;fferenh parts of the spectrum escaping from the

i upper “’0“"6“’33' °f a pherically BY’“metrlcal atmo'sphere.» Algo considered is the variabﬂity e
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" ACCESSION NR: AP5000170 - .

- of the field of outgeing radiation, determined by variations in the temperature of the under-. . - .-
- lying surface and atmosphere, cloud cover and other factors determining outgoing radiation,: - ..
- Although1i ig rioted that the real field of the earth's radiation is not spherically symmetrical =
~and that the transmission function has not been computed sufficiently reliably for large..
.. masses_of absorbing matter; the results presented in the paper lead to the following basic
. -conciusfons,  The field of radiation escaping from the uppsrbioundary of the atmosphere - - :
- /into universal space {8 most homogeneous ard {gotropic in the parts of the spectrum corre~ . .
"spondirg to the cenfral parts of the absorption bands. -In intervals of atmoéspheric trang- oo
,parency the radiation field iz less homogeneous and igofropic and most clearly reflects the. - - ©
_varied temperatire pattern of the underlying surface. The Intensity of outgoing radiation
for bread spectral intervals ‘decreasges with approach of the direction of sighting to the -
---horizon ("darkening” of the limb of the planctary disk); in the central parts of the absorp~ -~ -
__ . tonbandy, on the other hand, there is a "brightening' of the limb. - An exception-ig the - - -
~absorption band of ozone in which the radiation intensity decreases toward the limb and has-
- @ noticeable jump on the eartl~ atmosphere discontinuity. The angular distribution of the = = -
. intensity of outgoing rediation is not suificiently sensitive to variations in the vertical dig- * = -
; tribution 4 atmospheric temperature for it to be used for determination of temperature
| . profiles. The thermal nonhomogeneity of the underlying surface and clouds, which ... ...
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AC{‘E‘:S”ON HR: ,Apsooom ST e ’-/ o

pr;marﬂy will determine the angule.r structure of the ﬁeld of outgoing radiation, appa,rently

-+ will exclude the possiblity of reliable solution of this problem. Ths variability of the field
- “of outgeing radiation is related for the most-part to variations in the tempeorature of the” }'
- underlying surface and clouds, The verticnl distributions of temparature and the content of -

‘.bambing matter exert a lesser mﬂucnce on the checkered character of the field of outgoing
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i e
ORG: Institute of Physics of the Atmosphere,

AN SSSR)

¢ITLE: Change in outgoing rediation in the 15 v carbon dioxide absorption band
Fizika stmosfery i okeena, V- 2, no. 6, 1966,

SOURCE: AN SSSR. 1zvestiya.

585-594
TOPIC TAGS: 3 temperature distribution, spectral absorptivity , carbon
dioxide, integral equation, atmospheric temperature, upper
ic pressure, band spectrud - .
i i is computed methe-

atmosphere radiation, atmospher
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TOPIC TAGS: cloud cover, carth radiation

[
| : . "
\ ABSTRACT: M. S. Malkevich has determined the relations between the statistical
: characteristics of the spatial structure of the field of terrestrial long-wave
1 radiation and the temperature, humidity and cloud cover fields. He describes
i the mechanism of filtration of high-frequency variations of nonhomogeneities of
i meteorological fields during the transmission of radiation in the atmosphere and
| with averaging for directions. Orig. art. has: 2 figures ard 31 formulas.
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Malkevich ’ Chereshkevich, L. Ve

TITLE: Fluorostyrenes. Report I. Synthesis of p-Flun
2,5-Difluorostyrene

AUTHORS:

rostyrene and

PERIODICAL: Plasticheskiye massy, 1960, No. 4, pp. 1-4

TEXT: The authors report on the synthesis of styrenes fluorinated in the
ring: p-fluorostyrene and 2,5-difluorostyrens, &S well as on their poly-
merization to polyfluorostyrenes. In their experiments they wanted to find
out how this method of fluorination affects the properties of the polymers. \
For this purpose, they synthetized the initial and intermediate products:
fluorobenzene was obtained by the diazonium fluoroborate method from
aniline (Ref. 20). The yield amounted to 54% related to aniline; p-difluoro-
benzene was produced in several stages via p-nitrofluorobenzene —3 p~fluoTro-
aniline — diazonium fluorophenyl fluoroborate. The synthesis of the inter-
mediate products was carried out as follows: p-nitrofluorobenzene: from
fluorobenzene by nitration with KNOz-HE,50, mixture; p-fluoroanilines from
p-nitrofluorobenzene by reduction with irdn turnings and HCl. Tne yigld was

card 1/2
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Fluorostyrenes. Report I. Synthesis of s/191 60/000/004/001/015
p-Fluorostyrene and 2,5-Difluorostyrete B016/B058

179% related to nitrofluorobenzens. The conversion of p-fluoroaniline ints
p-difluorobenzene was also obtained by the diazonium fluoroborate methad

and did not notably differ from the production of p-fluorobanzene from
gniline. The yield wase 44% related to fluorcaniline. p-fluorostyrene and
2,5—difluorostyrene were obtained from fluorobenzene and p-difivorobenzéna,
respectively. These were converted into acetophenones which were subsequent-
1y reduced %o carbinols. p-fluorostyrene and 2,5-difluorostyrene. respective-
ly, were formed by dehydration of the carbinols. The authors describe next ]<
the synthesis of the p—fluoroacetophenone of 2,5~dif1uoroacetophenone (for
the first time), of p-fluorophenylmethyl carbinol, Z,Swdifluorophenylmethyl \
carbinol (for the first time), 2,5-difluoTostyrene (for the first time),

and difluorobromobenzene (for the first time). The constants and properties
of all substances were described. A. V. pavlova is thanked for her partici-
pation in the gtudies. There are 20 references: £ Stviet, 10 gs, and

6 German.
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AUTHORS: Malkevich, 5. Gy Chereshkevich. L V.
TITLE: Fluoro gtyrenes. Informaticn 11 polymerizaticn <f
parafluore gtyrene and 2,5-Dif1uoro Styrene
PERIODICAL: Plasticheskiye massy, 1960, No. 5, PP 3 -5
TEXT: This paper discusses the block- and emulsion polymerization cf
p-fluoro styrene and 2,5-dif1uoro gtyrene, and compares the pr0pertiee
of these polymeTs with those of polystyrene and poly—2,5-dichloro styTent.
Block pclymerization took place at 50° and 700C in csaled glass ampuls
T (benzoyl peroxide) or without initiator. Solid, colorless.
a4 which externally 4id not 3iffer frodm
+c thelr rate cf

#ith initiato

transparent P re obtaine

+
dichlore

following crder:
e ar weights

olymers W€
polystyrene and polydichloro styre
polymerization, the compounds stud
styrene) daiflucTo styrene)-fluoro styrene,
depended on the polymerization temperature:-
place in water with 0.2 ¢ gmmoniuf persulfate 28 in

between monomeT &

sodium oleate as emulsifier. The ratic

ne. With respec
ted showed the
gstyren®e
Emulsion
1tiator, and |
nd water Was

c
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Fluoro Styrenes. Information II. Polymerization $/191/60/030/005/302,025
of Parafluoro Styrene and 2,5-Diflucro Styrene BOO4 /BOE4

between 1:5 and 1:10. Powdery polymers had a molecular weight ~f between
100.000 and 230.000, and could be molded into transparent, ~zlerless
plates. Colored polymers of low molecular weight were obtained with the
use of hydrogen peroxide as initiator and "Mopanzine sulfonic acii" as
emulsifier. As in block polymerization, polystyrene and polydifluore
styrene had a considerably higher molecular weight than pclyflucre styrerne
and polydichloro styrene. The heat resistance according to Vicat depended
on the monomer content of the product. In this respect, fluorine -containig
pclymers were not superior to polystyrene, and did not reach the same hea
resistance as poly-2,5-dichloro styrene. The authors thank A V Pav . .-
for her collaboration. There are 7 tables and 1 Sovie® referenze

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031820016-9"



"APPROVED FOR R
ELEASE: 06/20/2000 CIA-RDP8
. 6-00513R001031820016-9

83411
5/191 60/000/006 /003 /015
B004/B0O54

¢.%%&>0
AUTHORS: galkevich, . C. Tarutinds L. 1., Chereshkevich, L: V.
TITLE: Spectroscopic Investiggtion of the Structure and Thermal
Aging of the CogolzmeraFrom petrafluoro Ethylggg_and
Bthylene —
N\
PERT1ODICAL: Plasticheskiye massy, 1960, No. 65 PP O ~ 7
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AUTHORS: Kabin, 8. P., Malkevich, S..
Smolyanskiy, A. L., Chereshkevich, L. V.

TITLE: Study of the dielectric losses and polarization of some fluoro-
plasts

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 4, 1961, 618-623

TEXT: This paper studies the effect of crystallization upon the dielectric

constant € and tan & of the dielectric losses. Substances with the following
parameters were studied:

Substance: Denotation d y B cm3 €, 105 cps, tan &, 105 melting
20°
0°¢ cps, 0°C  point, °C

polyvinylidene flu-

oride F-2 1.86 7.0 0.19 180
copolymer from tetra- '

fluoroethylene and
fluorovinylidene 1:4 CF-1 . 6.4 0.18 145

Card 1/7
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Study of ... B101/B207

Substance: Denotation d20°’ g/cm3 €, 105 cps, tan 6, 105 melting

. 0°¢ cps, 0°C point, 9C
ditto, ratio CF-2 1.91 8.6 0.09 160

1:2

ditto, ratio CFr-3 1.98 8.0 0.08 205

1:1

€ and tan & were measured between -150°C and melting point of the polymer at
frequencies of 5-107 cps on 0.1-0.5 mm thick samples according to a method
. described in Ref. 4 (G. P. Mikhaylov, B. I. Sazhin, Vysokomolek. soyed.,
1, 9, 1959; Zh. tekhn. fiz., 25, 2186, 1955). The maximum error was less
than 10%. Fig. 1 shows € and tan 6 as a function of temperature. The
paxima occurring therein which are caused by relaxation, were also observed
when tan 6 was a function of frequency. Since tetrafluoroethylene has a
symmetrical molecule with small dipole moment, the increase of € and tan &
in the copolymers, is due to the polarity of vinylidene fluoride. Three
ranges of dielectric losses owing to relaxation were observed. 1) high-
frequency relaxation at CF-2 and CF-3 in the range of from -180- -1000C

Card 2/ 7
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(maximum of tan &) 2) medium-frequency relaxation in gll substances investi-
gated in the range of from -50- +50°C, and 3) low-frequency relaxation at
+100--+200°C in all substances. Experiments carried out with hardened CF-3
showed & falling of high-frequency relaxation and a rise of middle-frequency
relaxation as compared to the non-hardened polymer. Fig. 4 showg the
frequency of the maximum of high-frequency and medium-frequency reiaxation
as a function of 1/T.A The discussion of the experimental data led to the
following conclusions: 1) The dielectric properties in the range of from
100-200°C cannot be explained by relaxation only. The structural transforma-
tions must also be taken into account. 2) The maxima of low-frequency re-
laxation lie close to the melting point of the polymers concerned, thus due
to thermal motions in the crystalline phase. 5) The dielectric losses de-
crease with the degree of crystallization of the copolymers. 4) Orientation
of polymers, i.e., increase of the degree of crystallization, may be ac-
companied by a considerable increase of £. There are 4 figures, 1 table,
and 11 references: B8 Soviet-bloc and 4 non-Soviet-bloc. The 2 references
to English-language publications read as follows: M. E. Convoy et al.,
Rubb. Age, 6, 543, 1955; A. H. Wwillbourn, Trahs. Faraday Soc., 34, 17,
1958.
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