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Fig. 1. Scheme of the "Mir'" orbital station together with the
joined "Pliroda" module

siudying the cloudiness field, the temperature field of the world ocean surface,
the large-scale circulations of the atmosphere, the ocean-atmosphere interac-
tion etc. The application character is typical of the experiments related with
the ecologic monitoring of atmosphere, -water and land polluiion.

The Scientific Equipment Complex (SEC) by which the above mentioned
scientific program is accomplished is mounted on board of the "Priroda" mo-
dule, specialized for remote sensing geophysical studies, which is joined to
the "Mir" orbital station (figs, 1 and2). The "Priroda" SEC comprises equip-
ment and systems for remote sensing working in the visible, infrared and su-
perhighfrequency range of the electromagnetic spectrum.

A major equipment in the "Pridoda" SEC is the superhighfrequency scan-
ning twopolarization radiometric system R-400 aimed at the measurement of
amplitude and space disiribution of the own radiothermal emission of the
earth's surface in the microwave range. This system has been designed, deve-
loped and implemented in the Space Research Institute of the Bulgarian Aca-
demy of Sciences.

The data obtained by the R-400 radiometric system provide information
about the space distribution of some geophysical parameters: land surface
layer humidity, water surface layer temperature, precipitation zone, glaciers
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Fig. 2. Scheme of the ,,prirocla" 
module

lar regions etc. The collective oro-
.the other equipment and systems,
the solution of a number of .scienti-
development of a global ecologic
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Structure and principles of operation of R_400
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Measured signal

Calibration signal

Fip. 3. Outline oi the electrical blocl< scheme ol R-400

I

Fig. 4. Scheme of the reversive scanning implemerrtation

diothermal Iield arrive in succession. In the receiver's mixer the frequency
transformation of the received signals
plified by intermediate frequency, qu
the low frequency preaqplifier. This
where it is synchronousll, filterecl, am
the output of the low frequency block t
is proporiional to the irorizontal and vertical components of the measured 1'a-

diothermai ernission.
A reference calibration tract is provided for registration of the radiomet-

ric receiver gain coefficient f luctuatibn. The information there obtained enters
the algorithm for transformation of t
receiver inio j;he physical quantity
level of the own thermal emissionof

The blocks controlling the scanni
form the cyclogram of the radiometer'
ling the electric motor of the scanning antenna.
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- antenna system;

- electronic blockt
tl0n.
the outer sulface of the "Priroda,' rno-

ists of an antenna mirror, an irra-
and a flexible 'u\zaveconductor. The

is made of aluminium sheet with thick_
"Priroda" module bv the ilange.
too. Within the f lairge, the fl'e-
ocated by which the SHF con-
n the "Priroda" module is esta-

n the antenna system and the electro_
S.

plate of the electronic block there are 6
nection with the business systems of

The outer appearance oi the elect

Fig, 5. Outline of the antenna svstem of R-400
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Fic-. 6. Outline of the electlortic block of R-400

Major technical and
tics of R-400

l. Working wavelength
2. Fluctuation sensitivity
3. Dynamics of the measured radio-

bri ghtness temperature
4. Width of the antenna orientation

diagram at level 3 sB
5. Angle of scanning
6. Angle of measurement with

to nadir
7. Scope of viewing at orbii

1-1:300 km
B, Duration of

height 1/:300 km
one image line

exploitation characteris-

4cm
<0,15 K

50 +350 K
lo
D

+35"

40"
350 km

ng3,8 s
40

27!1 v
30 VA

930 x750 x470 mm
400x300 x200 mm
46 kg

irom -30 to +50'C
irom 0 to -l-10'C

irom 10 to 130 hPa
from 600 to 1300 hPa

respect

height

at orbif

one scanning line9. Number of pixels in
10. Power supply:

- voltage

- power consumption
l1 . Dimensions:

- scanning antenna

- electronic blocks
12, Total mass
13. Temperature:

-'for the antenna system

- for the electronic block
14. Pressure:

- for the anfenna system

- for the electronic block
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Scienttfic problems solved by the data
obtained from R-400
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surlace stud_y, ocean study, atmospheric studies aid dcological studies.I, Land surface studv:
. ! ' Qnow cover state control and parameters determination.
.2. Study of the soil cover characteristics.
.3. Study of the vegetation cover characteristics.
.1. |Jral of the.basins of big rivers and inner water
.b. .,tv\apping oT the earth surface in different regions ofmagneti: spectrum- foi the purposes of geology.

catchments,
the eleciro-

field

2. Ocean siudv:
2.1. Moniioring of the rarge scale ocean surface temperatureof particular aquatories.
2.2. Wotking off of methods for determination of wind velocitv anddirection and wind turbuler-rce characteristics,
2.3. Siudy of ,,the ocean processes by racriophysicar methods.2'4. Study of the ocean-atmosphere interaction ahd their iniluenceon the inner continental processes,
2.5. Study of the jce cover,

3. Atmospheric studies:
3 large scale atmospheric processes above the oceanson the gro ercontent field ahalvsisl3 6cean ancl the atmbsphere in the tropical zone.

aL_ (( r 3 of the fundamenlal 'remote 
sensing 'stuclies 

oftne "atmos system.
4. Ecological studies:-

4.1. Study of the natural complexes ir-r t e regions u,ith ecological
catastrophi es.

4'2' Study of the influence of urbanization ancl production activityon vegetation and woodcorzers,
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, C'eprxnucoKorlecTorHa ABvno/IrpLI3aIILIoHHa
paAr4oMerpr4qHa cncreMa P-400 ua 6opqa na

MoAyJra ,,flplrpo4a" B cbcraBa Ira op6vtranuaa
KoMIIJIeKc ,,Mvp"

Todop Haerpcrcu, leopeu Lunumpoe, Vae1ap Jlee'tee,
lapo Mapdupocntr, Xpucmo IIpodanoe

(Pesror,re)

C"tarvrsra e nocBereHa Ha cBpbxBr,rcoKoqecrorHara ABy-
noJrflpr.rsaur.roHHa paAr4oMerpzqHa cr4creMa P-400, paspa6oreua s Uucruryra sa
KocMprqecKr4 lzgcJreABaHr4q, BAH, floNasago e npeAHa3Har{eHr.rero Ha ra3r4 crzcre-
Ma 3a ?r3MepBaHe ua reoQusurrHz IIapaMerpLl w Mflcroro ir e Nor,InneKca HayrIHa
anaparypa Ha cnerlr4aJrLrsvpatufl, 3a Ar.rcraHur4oHHr.r r.rscJreABanr,rfl MoAyJr ,,fIPtr-
poAa", crIzKoBaH xru opSzrangara craHurzfl ,,Mup".

HarparNo us tafi-o6ts1Br4Aca o[],rcaHr4 ycrpoftcrnoro H npl,IHrlun'sli sa Aei(
crBlre Ha paAr4oMerpr4qHara cr4creMa P-400. AaAenra ca H FrflKorz KoHcrpyKrzBHr.r
rrapaMeTpI4 r,r ocHoBHI4Te TexHr4Ko-eKcIrJIoaTau[oHH].I xapaKTepr{cTr,rKr.r Ha crzcTe-
vara.Lle6poeHv ca H HayqHr{Te saAaqrr, pelxaBaHa c noMorqra r{a AaHHI4Te, Ilory-
qaBaHr{ or P-400.
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