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Aerosol affect the thermal regime of tfie Earth-atmosphere sys-
tem by ,absorbing large portion of . the dun irradiation in all spec-
tral ran the investigation of ties of the aero-
sols in sphere via satellite s icant importance
for the solution of many problems of clim gy, geospace re-
search, environmeRtal pollution, etc.

This paper considers the possibilities of a satelljte radiational experiment
providing for determination of the spectral and spatiall'dependence of the main
optical characteristics of the aerosols : coefficient of l"scattering, indicatrix of

scattering yx(h) and optical thickness ,^t.h): I""^(l)(t.
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i! assutned that the atmosphere represents a sphere of radius &>R; (R-_
Earth radius) and is subdivided into-z layers of iadii Rr,..., R" (R:d1.Aftr);
We have incident paiallel flux of solar irradiation at ^the oulei itmbspher:ic

he terminator (N,-N,) the exp equen-
the intensity of the scattered irr and in
time interval At*r:N,, when th in the
ning by horizon altitude was sun isspectro atrnosphere, the intensity is determined by theunifold ned by atmosphere irradiafion In and the int6nsity

of the radiation ./a1 :

(1) t^(r, !):P#{/ra,(s, y)-ltax(s, y) },
-t

where p,,l is a hatch transm rom .an orbiting
station). I4(y) defines the re result of ref--
raction divergence [] at per y, ./"r,, is the in-
te-nsity. 9f lhe solar_irradiatio : spectral range
of registration Al,. Based on thb trans

-zm, I oxUtat

In:Irxe ! Px(y,s),

g: [ ,-(r1.-r17)m1 o^9. I p^G,
J ""!t!4n

HH
,t'f

where rr: I os(l) dl, r17,- I or(l\ dl,JJ"
th

Iar(s, s' h) /i(s, s' ;'h)Pt(s, h)dam6dh,

pr(s, sl ; h) is a scattering function, s(€, .4)

(3)

where ox(Er, h) is a volumetric angular coefficient of scattering at height z.
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determines the direction of sight, I and A arc zenith and azimruthal solar ang-
les, /i(s, s'; ft) is the intensity of a light flux, propagating at'height D fdr

unction of atmospheric gases into the
a scatter cross-section,, cl1\(h):ceq(h)

s of aerosolic and Rayleigh scatter, rz€
f the tenninator area,-thJsolar irradia-
pression :

(2)
-m" I ottt'tdtETJ

I'r(s, h):t"rs ' P^1tr, h\.

ng point M, there occurs irradiation
ards the observer. Along the path

ver, the intensity of the light flux va-
es due to molecules anc[ aerosolic par.
eric gases into the MN layer. For the
ator area we obtain:

Ix(H): I l^1h1s-"x@ prlhyo*1Er, h1dt,,J^"
o



I

.H

h"(y,)= I \(h)e
-["ru,o'

(4)
Px(h)ax(a, h) dh,

the l

tltn t(5) t^@, Q1ffi r-m"t5tr(ht Px@, h)

the propagation and scatter of irradiat
point U and into the direction of t
registred intensity at scanning by the

where y, is determined by the crossing point of the iine of sight witir a so-
lor han* *,:+L -^-1^^^ -. n r - Rsinv

V:90-2v,'
lar beam with perigee -/:0 km, .v,:$ff-R, o is the ungi. of scatter;
V:90-2v, v - angle of refraction.

(9) I{@, y):p,,x Iw

I.Jp(
4n

H
f

where rcr.: I ox(l\dl. r' :
J -"t't*"t "u' -
yi

the line of sight y".

H,

(7) II{(s, y,):Ilt(f, H)e-^v'ur,Pr,(.r, I)+ ['e-*11t-r
yx

. 1rt,t(s, st , h) da secy dh,
H, H;

u^: Icru)dl, 1^: I oxQ)dt, IIt(s, H,) is the
J '. oto 

J "''-tv\
Jtx h

termined as a sum of all the elements into direction
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ty in point K, de-

Px(s; h) )^"".Ifn)'
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'"' 

'

(s, 2) is in the perigee of
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(8) l;;, 1r, n ;: i ,f, ,r, h)e-nr "sL pt (T,

H,

, D+ l'e
v

(e)

hh,

I or(l) dl, yr: I o^U) dL,,"I'UJ
Yy.

h) o^(n, h) dt'r,

llt(s, h) - irradiation intensity at random point

f{t!, h):ffi e-mEn2?\ P^(E'

L^..tal,: I 6\[) dt,
t

. H,

72?" :

. 1; (b, s,, h,) da sec l', dh, ,

q - angle oI scatter, cosq:cos€.cosy+sins

o,( 9, ) G-B i 
Y i-r - "-9; 

ti,At,^(y):fu

. sin y cos A.
Equations (1), (3), (4), (6) are basic equations 6f transmi

complex radiational experiment including spec'trometry of direct s<
nadire rneasurements into the terminator area anh scanning ,

They represent sophisticated functional dependences of the me
atmosphere optical properties,
the spectral, vertical and spa-
ld scatter approximation. It is
e the aerosolic scatter coeffi-

xintation o o1"( y ): a ox( ! rt)e-pft, which
experiment by altitude. We obtain for
r:

(10)

But for the case of single scattering with regard to the registred direct
solar irradiation ,in two subse{uent moment"s N,. and llr_r, *" oUt;in"i;; A"iy;i;

(1r) Ar-..: ^!--- r,.r 
IxGi' vi)M(vi) Px(v,-r') 

- 
ni 

*-., ,,,^e-tn rdffiluo;frvi - J "* (v'-')e-"h dh'
r t_r

Hence, for the aerosolic scatter coefficient in I layer we define:

(12) o,^(y,-J:;#5,n.
The relationship between oor(.V;*r) and coy(y,_r) is given r,vith:

(la) oar(y,-1)a oox(!r) s-Pt-r!i.-t.

, fot tn9.-la9t--layer.(wherg _ye gay assume lack of porverful aerosolic lay.
9rs) B,:llHo, Ho is the height of the isothermal atmosphere. For the othir
layers -B, is determined by (1). 'rhe method provides for irigh-accuracy dcfini-
tion of' oat (h) into the upper atmospheric 

-layers, 
where iire contribution otr

o.l



the niultifold scatter is insignificant also for uished by
lack of absorption from molecules of gas w Oo HrO).
The altitudinal adjustment of the spectrometric the hori-
zon is made by compEring the ratio between the qtmospheric transmission

9:.6 9:1,6 94,6 95,6 96,6 97,6 9d,6 .l

Fig. 2. Varr'ation at the'height of sight and ttie resolution
' in altitude in dependence on the fast periormange, equipment

: sensibility and solar zenith angle. 1 - lti 2 - sy

function in the I th layer and that at !,:!^r,in the spectfal range 0J6-pm and the
ratio of the registred intensities ,within the same spectrf l range [2]. The method
allows for pr'ecise altitudinal adjustment, since the tranlsmission function of the
oxygen is computed with high accuracy. It ls necessarf to make complex mea-
surements in the optical and near IR tanges, as well as of the natural irra-
diation in the radio
absorption. This all
the computations of

The altitudinal
depends on the fast performance and
ment. Figure 2 shows the variation at
tion in altitude stt:)toi-!o,_, in dep

measurenent equipment sensitivity a

the ratio of the registered intensity in
thickness in the layer yr, ),o,.r, we obtain:

! i+t

(l 4) Lrrrr:#n,

!i+.t
t,^ [' nr{r, ty at

I

.!;

f ar(t) dL!i+t
tit.x I P?\(l)dr

I
!2

The coefiicient of the aerosolic scatteri
basis of dependencies similar to (10)-(1

The values obtained for the spati
are used as, input values for the sol
(3), (4), (6) by the Monte Carlo simula



values of the spectral and vertical dependencies of cot (h) arre obtaiqed by
minimization of the functional:

(15) ) 17o- ry,(of, (&)))z : D,

i=l

where fi1 is the measured value in point i(s1, !i), Ih, the value obtained for
the intensity in the numerical modelling of the respective equation of transmi-
ssion after the Monte Carlo method, where a\r(h) varies according a deter-

. mined law, of^ (h):ch;r(h)-f(6), ft - number of iteration.

_ _ _Th. proposed radiation experiment is partially realized aboard the SA-
LYUT-6 [4] orbiting station, while the complex version betwer:n visible, near
IR and radio rangei was made aboard METEOR-PRIRODA within the BUL-
GARIA-I300-ll project [3].
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KounnercHbrfi crryrHt4KoBbrrt gKcnepHMeHT rro HccJreAoBaHuro
o[THrrecKHx cBorlcrB a3po3oJrff B aTMoc+epe

B. I. flenpoea

(Pesrortre)

Paccuorpeubl BoBMo)r{HocrH cnyrHHKoBofo paAltautloHHoro 3KcnepuMeHTa, troB-
BoJIrIolqero onpeAeJrr,rrb cnerrpallHuft H npocrpaHctgeunrrfi )roA ocHoBHblx
orlrHqecKHx xapaKrepucrr.rK aapooonfl: roat[SNqHeHr pacceflHus, HHAHKarpHca
pacceflHHfl H OrrTIrrIeCKafl TonrqaHa.

Ilpe4noxennsrfi arcneprrMeHT qacTuqHo peaJrlr3oBarr Ha craHrrr{H ,Ca.rrtor - 6u,
npHqeM KoMnJreKcHpoBaHr{e BHAHMofo, 6anxsero I4K u palnoAl{anadona cAeJIaHo
na I,'lC3 ,Mereop - flpupoaau no npoerry ,borrapus - 1300'
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