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Observations on direct solar radiation within the visible and the near
infra-red langes make it possible to obtain series of quantities which charac-
terize the atmospheric transparency in given spectral zones, The juxtaposition
of the actual atmospheric response with the ideal optic atmospheric properties
(pute and dry atmosphere) together with the chemical analysis oI the air in
the friction layer could result in some conclusion on the atmospheric aerozol
component [1,2].

Taking all that into consideration, the direct solar radiatiou was observed
and the aerozols of the friction layer were chemically analysed on October 23,
1977 at the reference area (Belozem) of the Plovdiv research field with ,,Ra-

diometer Metrologie" 60-530, equipped with Karl-Zeiss Jena filters. The fil-
ters are consistent with the spectral intervals within which the pay.load is
operating.

Table I shows the main specifics oi the filters we used. As
of the direct solar radiatiott is taken at separate discrete points,
that the solar radiation varies within a linear regularity between
points.

In the most generalized case, the total solar energy
earth surface Io(),) can be represented as a sum

flux, falling to the

(1) IoQ)==I(1)+l"RQ")+toM()'),

where (1) is the flux intensity attenuated by the atmospheric layer, 10R(,1), /on(,l)
are the intensities of the Reileigh scattered and Mie scattered radiations, re-
spectively.

Upon direct solar radiation observations we assurne that the extinction of
the solar radiatiotr when passing through the atmosphere follows Bouguer's
law, which is valid for a given meteor:logical situation : clear and stable wea-
ther with visibility distance-.90>20km, i. e.

(2) /o(1)=-511; . e-EnL - S()') . P'n(zt(l),

where S(f) is the solar spectral irradiance curve, P(,1) is the transparency
spectral function, m(z) is the atnrospheric mass and r is the optical atmos-

the spectrum
it is assumed
two adjacent



Table I
PrincipaL Data on the Filters tl*ed in Cround-Based Obseraations of Direct Solar Radiation

No. of thc tllter 2,1nap (rm) i .,. . T- . | ,"n,o,o*'",ouur-
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z 'r (n'nt 
| ' "/" I 

coerttcient rt {21 
"

ooo
1.01

7.5
5.0
6.5
5.0

4.0
4.5
t.D
8.0
6.0
5.5
8.0

8.5
7.0
7.5
8.5
4.5

10
8
7.0

t2
11
9.0

15

461
480
492
500
523
538
550
574
bv/
602
619
628
648
659
672
680
708
729
768
701

E00
894
930
975

1055

i
2
3
4
5
6
7
8
9

10
u
t2
J.t
l4
l5
l6
17
18
19
20
2l
22
23
ot
25

2l
21
1A

IB
6T
22
l8
40
44
I
IB
15
'1.)

22
23
44
26
l0
21
21
20
30
24
20
t7

.03

.02

.035

.036

.04
n2

.015

.0r

.0
0.98
n07
0.98
I.0r
1.06
Lt1
1.1
1.02
1.08
1.06
1.04
1.07
1.0
0.83

(3)

pheric thickness. Those were the conditions on Oct. 23, 1977 at the reference
area of Belozem.

We assume that the transparency function can be represented as a pro-
duct of different multiplicands characterizing the transparency function of the
different atmospherlc substances. Such assuniption could be true if the whole
atmosphere were considered to be cornposed ot I layers, taking into account
the ammount of attenuated components, and the variation of their optical pro-
perties with the height [1].

Accordingly, expression (2) can be repfesented as

-r-T
Io(i):s(r) | fP;(l, m),

i-1

where I is the number of atmospheric layers with determined optical pro-
nerties.

Within the considered spectral range (460-1,060nm) such basic compo-
nents could be ozone, water vapours, aefozol particles. As a result expres-
sion (3) rvill become

(4) IoQ', m1:51tr) .Pra(A, m) . PH,s(),, n) .Pn(A, m) ' PoQ", m).

Figure 1 shows the standard curve of spectral irradiance S(,1) from []],
the spectral sequence of the solar radiation to the Earth surface in case of
Rayleigh scattering and the variation range of the recorded direct solar fa-
diation to the 'Earth surface /ls(),):Is,no.(,tr)-/0,.r^(,1)for Oct. 23, 1977 from
10: ?4h to 14; 50h. Figure l shows that the Rayleigh scatter contributes
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Fig. 1. Sotar radiation spectral run.; S(l)' standard curve
of'spectralirradiance; Iop(i) speciral iurve in case. of Ray-leigh
scatier. 16n;n, Io^,^*'J m'iilfmht and ntaximal values of the
recorded iritir rdiiiaiion on oct. 23,1977

Fig. ?. Transpartincy' speitral Qurvep
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T able 2

of Some Elements in Ae'
Frictiort LaYer (Pglmt),

t Belozem, Plovdia Dis'
trict, in Nouember 1977

so?-cl-

t,97
3.38
2.23
4.63

6,04
4.85
6.40
4.40

2.5
2.4
2.0
2.8

Table 3

Resulis from Neutrott'Actioation Analysis
mosphc;ic Friction Layer

of the Content ol Sone Mictoelements in lhe At-

1

2
J

4
tr

6
,7

8
I

l0
ll
l2

4430
4430
4430
4430
4430
4430
4430
4430
4430
4430
4430
1430

AI
Fe
Cu
Mn
Na
Co
Mg
Till
Sm
Su
Rb
Ce

14
l0

3
28
14
15

az0,I
n(t.J
0.09
0.09

p0.1
ryO.1

17.85
12.76
3.84

35.70
17.85
l.90
0.1i
9.5
0.11
0.ll
0.11
0.11

3. l6x l0-3
2.26X l0-3
6'8ox to-o
6.32x l0-3
3'16 x to-t
3.40 X l0-4

-2'ooxlo-u1.69X10-3
2.00 X t0-5
2'oox 10- u

2.00X10-5
2.00X10*5

signiiicantly to the solar radiative attenuation within the spectral interval of

460-600 nm.

The simultaneous spectral studies and
aerosols provide description of the a

spectrum.' The concentration of chlorides' nit
matter were derived from the aerosol
It was determined that the organic

centration of iron in the ak is 12.8o/o,

ith respect to the other elements after
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Mn, Na and AI. The high concentr
capacity of the aerosoli within the
is due mainly to the hematite and

ric aerosols, small variations in their
in significant changes of flre atmos-

ss variations, depending on the atmo5_

(5)

Fig. 3, Optical thickness variatign r irl
{eqeqd^enc_e_on 

, the atmospheric masc on
,Qct. 23, 1977 

l

Figure 4 shows the atmospheric transparency variations on
in determined wavelengths during daytime. The transparency
noon With,.the wavelength augr-qentatiAn is clearly to be Seen,

40

Oct. 23, 1977
increase, about



. Based on results from deterrnined meteorological conditions anct season,it is recommended to photograph ttre particutar- reseaich ti.tO about noon(12:30h) when the opti'cal oe"ptti is rniniinal and the transJar.n.v is nraximal
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Fig. 4, Atmospheric transparency variatioti on Oct.
23. 1977

The resr:lts obtained show that the chemical analysis of the air in the
{riction layer which contributes essentially to the solar radiative attenuation,
together with the optical observations on direct solar radiation, provide ex-
planation for some spectral intervals of radiative absorption due mainly to
the aerosol component in the friction layer.
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AHanns cneKTpaJrbHorZ npo3par{Hocrh arMoc4repbr c yqeroM
xHMHqecKofo cocTaBa aTMocoepbr B npt{3eMHoM Bo3AytrrHoM caoe

I n. Muwer, B. ,nacena.[fempoaa, I.l. Jlarusoa

(Pesrcue)

B pa'5ore floKagaHbr pegynbrarbr gKcnepaMeHra.rlrnuf ucc.[eAosaHr.rft ctIeK,
rpanluoft npo3paquocru arruocQepsl. llonyvenHbre peoynbrarbr [pnBs3aabr K xr.r-
MAqecKoMy cocraBy aruocQepu B npr{3eMHoM Bo3.[yl.rrHoM cJroe, f]oxasaHH
cl]eKrpaJrbHhre r{nrepBaJrbr rrofJrotqeHHfl coJrHeunofi pa4naqzu aruocsepHhrMfi ra-
gailijd H,aepoaoneM 'B BHAr,rMoM n 6auxueu nn@par<pacnoM Ar,ra[a3oHe.
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