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Microwave radiometer on the S/C “Cosmos-243”

(«Kocmoc-243»)

before installing on the spacecraft platform

Technical specifications

Channels
1 2 3 4
Wavelength, cm 8.5 34 [ 135 0.8
Sensitivity, °K 0.7 0.6 1.3 1.9
Antenna beam 8.6 4.0 3.6 4.0
width,
degrees




Thermal radiation of the precipitation over the oceanic
surface measured by the Cosmos-243 spacecraft

Nadir looking geometry: channels 8.8; 22.2; 37.5 GHz

b "Cosmos-243", over the Pacific Ocean
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Precipitation mapping over marine and land
surfaces from the SSM/| spacecraft

Radio brightness temperatures Precipitation map
(SSM/I , 85.5 GHz, vertical polarization) (SSM/I , 85.5 GHz)
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PacnpeneneHue Kanenb No pasmepam
Pacnpegenenne Mapuwanna-llansmepa

N, m-3m1
n(a@)= N, exp(—qa)
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YrroBble 3aBUCUMOCTM ocriabnenus u nornowenus € ®
MUNTIMMETPOBbLIX BOMH B A0XAEBbIX OcagKax - > ;’
>

7L=3MM 7\.«=8MM >

Extinction A=3mm Absorption Extinction A=8mm Absorption

100 mm h
UM
80 mm
gmm
60 ™mm
SUmm h
40mm h
30 mm h

20 mm h
10 mm h
5mmh
1 mm h

0 05 1 15 2 25 3 0 05 1 15 2

OcnabneHne 1 nornoLeHne MMKPOBOSTHOBOIO U3NyYeHNsa B oXAeBbIX ocagkax (Hn/m)

25
[YHKTVPHbIE KPMBLIE — FOPU3OHTaNbHas nonspusaums, /
CNIIOLLHbIE KPVBbIE — BEPTUKaNbHAsi Nonsipusauusi. \

Scattering parameters calculated by T-matrix code for fixed nonspherical particles
http://www.giss.nasa.gov/staff/mmishchenko/t matrix.html

( Mishchenko, M. 1., 1991: Extinction and polarization of transmitted light by partially aligned
nonspherical grains, Astrophys. J. 367, 561-574.)



YrnoBble 3aBUCUMOCTU OocnadrneHnsa v nornoweHns
MUJTTTMMETPOBDLIX BOJTH B AO0XAOEBbLIX OCagKaxX

A =154 MM

T Immn LILLLLAL I

3

0
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OcnabneHne 1 nornoLeHne MMKPOBOSTHOBOIO U3NyYeHNsa B oXAeBbIX ocagkax (Hn/m)

25
[YHKTVPHbIE KPMBLIE — FOPU3OHTaNbHas nonspusaums, /
CNIIOLLHbIE KPVBbIE — BEPTUKaNbHAsi Nonsipusauusi. \

Scattering parameters calculated by T-matrix code for fixed nonspherical particles
http://www.giss.nasa.gov/staff/mmishchenko/t matrix.html

( Mishchenko, M. 1., 1991: Extinction and polarization of transmitted light by partially aligned
nonspherical grains, Astrophys. J. 367, 561-574.)
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[TlpamoyronbHasa goxaesaga a4yeunka.
YncneHHoe pelleHne BEKTOPHOro ypaBHEHUS
nepeHoca usnydveHua (BYT1N).

1
4

(Q-V(r.Q) = —6.1(r.Q) + 5,B(T) + /:;ff(n, Q)I(r, )dsY .

4

[MpsamoyronbHaga goxaesasa syenka

T, z

T

YucneHHoe mMmogerimnpoBaHune rpoeeaeHo C

RL — 4aCTtn4yHoe J'IaM6epTOBCKOe OoTpaXeHne NCMonb30BaHNEM PECYPCOB

cynepBbIHNCITUTESTbHOIO KOMIJ1eKkca

OT NOACTUNAIOLLIEN MOBEPXHOCTY ey



Mopaenb NNocKoro cnos cpeabl




PacnpeneneHne MHTEHCUBHOCTH |
MO NOBEPXHOCTU KyON4yeckon OoXOeBOnN A4EnKu
B 3aBMCUMOCTMN OT MHTEHCUBHOCTU AO0OXAOA

Stokes parameter I wave length 15.4 min 29 node 15 of 302 6 = 83° ¢ = 43°

o) 4000 m o S000m o A000m o A000m o A000m

FE=1mmhE =025 ER=5mmMhE=0125 ER. =10 mm/mh E =025 EF =20 mmMh E =015 ER. =30 mm/h B =025

KoadhdomumeHT nambepToBCKOro OTpaXKeHusi nogcTunaroLen noBepxXHOCTU:
BepxHuun pag -- R=0, HumxHum pag — R=0.25. [invHa BonHbl A = 15.4 Mm



PacnpeneneHne MHTEHCMBHOCTH |
MO NOBEPXHOCTU Kybnyeckon OoXaeBon a4enkum
B 3aBMCUMOCTM OT UHTEHCUBHOCTU O0XAO4A

Stokes parameter I wave length 154 mm G292 node 89 of 302 § = 69" ¢ = 227

200 I, K 8non
[ .

200 I, K

EF =1mmMhE=0125 FR=5mmMhE =025 FE =10 mmMhE =025 EF =20 mmMh E =015 FR =30 mmMh E =015

KoadhdomumeHT nambepToBCKOro OTpaXXeHusi nogcTunaroLen noBepxXHOCTU:
BepxHUn pag -- R=0, HuxHun pag — R=0.25. [invHa BonHbl A = 15.4 Mm



PacnpepenexHue nonsipusaumm Q
MO NOBEPXHOCTUN Kybnyeckon OoXaeBon A4enkum
B 3aBUCUMOCTU OT UHTEHCUBHOCTU O0XAOA

Stokes parameter () wave length 15.4 min G229 node 15 of 302 8 =83° ¢ = 45°

o A000m o A000m o A000m o A000m o 000 m

FR=1mmhE =025 FE =5 mmMhFE =025 ER = 10 mmh F =025 EF =20 mm/h E =025 FR. =30 mm/MhE =025 ]

KoahdumumeHT nambepToOBCKOro OTPaXKeHUs noacTmunarLLen NoBepPXHOCTH:
BepxHUn psg -- R=0, HmxHum pag — R=0.25. InuHa BOsHbI A = 15.4 MM



PacnpepenexHue nonsipusaumm Q
MO NOBEPXHOCTMN KyBNYECKON OOXOEBON AYENKM
B 3aBUCUMOCTU OT UHTEHCUBHOCTWN O0OXOA

Stokes parameter QQ wave length 15.4 mim 29 node 82 of 302 8 = 69° ¢ = 21"

=10 oK 10 =10 QK 10 =10 QK 10 =10 QK 10 =10 QK 10

o) 200 ] S000m ] S000m o S200m ] S000m

FR=1mmMhE =025 FR=5mmMhRE =025 ER=10mmMhE =025 EF =20 mmh R =025 FR =30mmMh R =025

KoahdumumeHT nambepToOBCKOro OTPaXKeHUs noacTmunarLLen NoBepPXHOCTH:
BepxHUn psg -- R=0, HmxHum pag — R=0.25. InuHa BOsHbI A = 15.4 MM



YncneHHoe pelleHne BEKTOPHOIo
ypaBHeHUsa nepeHoca usnydenua (BYT1N): -
3D vs 1D.

rain 30 mm/h A = 3. mm

rain 30 mm/h A = 3. mm
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CpengHaa pagunosapkocTHaa temnepartypa T=I/2.
YncneHHoe pelleHne BEKTOPHOro ypaBHEHUS
nepeHoca nanydyerunsa (BYT1): 3D vs 1D.
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UncneHHoe pelleHne BEKTOPHOro ypaBHEHUS
nepeHoca nanydyenunsa (BYT1): 3D vs 1D.
Bropon napametp Ctokca Q
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[lonapusauna TennoBoro
paguounsny4vyeHna goxas

( 13.3 I'Tu, Ha3eMHBbIE NBMEPERNS )
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MynbTucnekTpanbHble U3MEPEHUS: -
OCHOBa ANns pelleHus obpaTHoW 3aaa4u

[TapameTpbl n3ny4vyeHna ycpegHeHbl nNo Bceun
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A =22 MM. HYucneHHbIN pacyeT vs -
aKCcnepuMeHTanbHble U3MepeHnd
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PacnpegeneHne MHTEHCMBHOCTU U NONspU3aLmnm
TEMNMOBOro pagnounsnyyYeHmns rno NoBepPXHOCTU AYENKU
A=3 MM R =20 mm/Y




HaknoHHaa opneHTauna ocen

cdhepoynanbHbIX NOXKAEBbLIX Kanernb

ZA ET AL.: PASS

B. G. Kutuza, G. K. Zagorin, A. Hornbostel and A. Schroth
Physical modeling of passive polarimetric microwave observations
of the atmosphere with respect to the third Stokes parameter
Radio Science Vol. 33(3), pp. 677-695, 1998

Figure 5. Modeling of a raindrop by an axis-symmetric
oblate spheroid and rotation of the coordinate system by

Euler transformation.



HaknoHHaa opneHTauna ocen
cdoepoungarnbHbIX O0XOEBbLIX Kanernb

Evtushenko et al. Izvestiya, Atmospheric
and Oceanic Physics, Vol. 38, No. 4,
2002, pp. 470-476.
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Fig. 1. Geometrical relationships appearing in the descrip-
tion of the raindrop orientation and the polarization ellipsis
orientation of rain microwave radiation observed from the
ground.



QkcnepuMeHTanbHble HabnaeHns nonapusaunm
TEennoBOro paguonsnyyeHns 4oXxaeBbiX 0CaaKoB

Evtushenko et al. Izvestiya, Atmospheric
and Oceanic Physics, Vol. 38, No. 4,
2002, pp. 470-476.

20,deg; Ty, Ty, K
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| |
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Fig. 6. Doubled orientation angle and the second and third Stokes parameters vs. the second Stokes parameter and comparison with
the simulation for raindrops with an inclination angle of 3°.



JKCnepuMeHTarnbHble HabnaeHns nonsipmsaymm
TENNOBOro pagnonanyyYeHmns 0oXaeBbiX 0CaaKoB.
Yron HaknoHa nsfioCKOCTW nonspusaunm n3nyyveHns ¢

DETEEMINATION OF THE STOKES VECTOR OF THE MICROWAVE RADIATION 475
20, deg: 7. Ty, K Evtushenko et al. Izvestiya, Atmospheric
16 - and Oceanic Physics, Vol. 38, No. 4,

3 2002, pp. 470-476.
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Fig. 5. Temporal behaviors of the second and third Stokes parameters and the doubled orientation angle of the polarization ellipsis
of the rain downward microwave radiation.



YncneHHoe mogenupoBaHue nonsapusaumm
TEennoBOro pagnonany4yeHunsi 0cagkoB

472 EVTU! 474 EVTUSH.
I K I, T5.K
3 , : 8 | |
T
6F ¢ -
4 Iie ’ ~ .
7 ’ T{
2 |
, ra
. | |
0 100 200 300
l I I K
0 10 20 30
Precipitation rate, mm/h Fig. 3. Second and third Stokes’ parameters Ty and Ty as

functions of the first Stokes parameter T for f = 5°.

Fig. 2. Third Stokes’ parameter of the downward radiation

observed from the ground at a frequency of 13.3 GHz at a , 1 L
zenith angle of 30° as a function of precipitation rate for dif- T and T, as functions of the first Stokes parameter T;

ferent angles of drop inclination f. for the above observation conditions at § = 5°.
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YucneHHoe MogesinpoBaHme nordpm3ayn

PagMoTENOBOro U3Ny4YeHUs 0CaaKoB
Tb Q U A\

Bocxogsiwee nanyyenune. A =3 mm. OpueHTtauma ocen kanenos a=y=0, B=p.

=0 oL D TolZll @4oloalziWl X

R=—, O
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YucneHHble pacyeThl nonsapusaunm
BOCXoA4dALLEero n3nyvyeHnda. A = 8 Mm
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Tpetnn napametp Ctokca U.
5 MM/4, A = 8 MM, BocxogsiLlee nUsnyvyeHue

B iy hll=B mim
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Tpetnn napametp Ctokca U.
5 MM/Y, A = 8 MM, HUCXOoAsLLEE U3NYyYeEHNE

UK
& mmy'h 1=8 mm
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