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UsmepeHus ¢ HoBoro nokornieHuss cnytHukoB: GPM, MetOp-B, RapidSCAT,
SCATSAT-1, RADARSAT-2, Sentinel-1, ALOS-2, GCOM-W1, Suomi NPP,
MeTteop-M Ne 2-4 u ap., BbINONMHAEMble MUKPOBOJSTHOBLIMU nNpubopamu O33:
anbTUMeTpamMn, cCKaTtTepomMmeTpamu, pAoxaeBbiMU rnokatopamu, PCA wu
pagnomeTpamMm obecnevyumBarOT MOJSIyYeHUe KOFIMYeCTBEHHbIX CBeAeHUU O
napameTpax atmocdepbl U NoACTUNAIOLWLEN NOBEPXHOCTUN C Ooree BbLICOKOM
TOYHOCTbHIO, MPOCTPAHCTBEHHbLIM U BPEMEHHbLIM pa3peLlieHneM, YeM npexae.
CnyTHMKOBbIe AaHHble B co4YeTaHUM C ModesniupoeaHuem u MU cnyxart
OCHOBOM MOHUTOPUHIra oKeaHa, TPONMUYEeCKUX, BHETPONMMNYECKUX U NMONAPHbIX
LUKIIOHOB M ApYrux AMHaAMU4ecKUx obpasoBaHMM B cucteme armocdepa —
OoKeaH, MOPCKUX U MaTepPUKOBbIX NbAoOB, Kpuocdepbl, cCOBepLLIEHCTBOBaHUA
NPOrHO30B TPAeKTOPUU U MHTEHCUBHOCTU OMNACHbIX ABMEHUMN.

LimknoHn4yeckne oobpasoBaHuA B aTtmoccepe SABNAKTCA BaXXHOMU
cocTtaBnsawwen rnobanbHoro Knumarta. B nonsapHbix obGnactax 3emnu
LUKIIOHUYEeCKaa aKTUBHOCTb WHTeHcuduuupyetca. WMEHHO LMKIOHbLI
NepeHoCAT B NONsIpHble 00NMacT OCHOBHYIO YacTb Tensia U Bnarn U BNUsSIOT
Ha 6anaHc maTepuKOBbIX NbAoB AHTapKTuabl U NpeHnaHamn. U3 namepeHnn
CMYTHMUKOBbIX CKaTTePOMETPOB U 0OpaboOTKM AaHHLIX peaHanuM3oB criegyer,
YTO KOJFIMYEeCTBO LMKIMOHOB CO LUTOPMOBbLIMM MU yparaHHbIMU BeTpaMu Han
CeBepHoM ATnaHTUKOM Oonblue, YeM Hag ceBepHOM 4YacTbio TUXOro okeaHa.
LinknoHbl KOXKHOro nonywapusa usyvyeHbol B MEHbLUEU CTEMEeHMN.



Mpn n3yvyeHMUM LUMKNOHOB HaZh NONSAPHbLIMU PernoHamm,
negsiHbiX WMUTOB AHTapktuabl UM [peHnaHauu Obinu
ucnonb30BaHbl AaHHbLIE:

- ckattepomeTpoB ASCAT, MetOp-B, RapidSCAT,

- MUKpPOBOSMHOBbIX pagnomeTpoB AMSR2 Ha cnyTHuke GCOM-W1, GMI
Ha cnyTHuke GPM v MTB3A-I'A Ha cnyTHUKax cepun MeTteop-M,

- BuanMble U UK-usobpaxeHnsa obnavyHocTun, KapTbl noroabl
W apyrasa conyTtcTByrowas nHcpopmayus,

- pe3ysibmambl MOOesIUPOBaHUSI.

Ona wu3BnedyeHna wuHdgpopmaumm wn3 paHHbix O3 Obino

BbIMNOJSIHEHO ModesiupogaHue MnepeHoca MUKPOBOJIHOB020
usslydeHUss 6 cucmeme nodcmunarowasi MoeepPxXHOCMb-
ammocghepa U paspaboTaHbl asi20pumMMbl 80CCMaHOBJIeHUS

napamempos no usmeperHussm AMSR2, GMI n MTB3A-I'A

NOJIAPHDBIE LUK/TIOHbI



[Tonsipabie nukia0oHbI (I11]) — 3TO MHTEHCUBHBIE ME30MACIIITA0OHBIC
MOPCKHE IIMKJIOHBI, 00pa3yroIuecs BOJIM3H 3aCHEKEHHBIX KOHTHHEHTOB
WA Y KPOMKH MOPCKOTO JIbJia.

I'opuzonranbubii Maciitad I1L coctaBasger ot 200 o 1000 kM,
CKOPOCTh BETpa Y MOBEPXHOCTHU JIOCTUTACT WIIM IIPEBBIIIAECT ITOPMOBYIO
(21-24 m/cex). Tunnynoe Bpems )KU3HU cocTaBisieT oT 12 10 32 yac.

Oo6naunocts [11] uMeeT popMy 3amsaTON WK COUPAIM U MOXKET
MEHSTBHCS B TEYCHHUE UX CYIISCTBOBAHMS.

llocneonuti 0630p 1umepamypvl O UCCIEO08AHUIO NOTSIPHBIX YUKTIOHO8
ObL1 onyonukosan 5 dem Hazao Mopeno-Hbanvecom u op. (2021).

3a MOCIEHMUE TO/Ibl UCCIICTOBAHUS MONSPHBIX [UKJIOHOB 3HAYUTEIBLHO
MPOABUHYIIMCH; C UCIIOJb30BaHUEM IN100aTbHOM aTMOC(HEPHON MOICIN
(bpeccon u np., 2022) BnepBbie Obl1a mony4deHa kiuMarosorus T

IIpo6ensl B 3HaHusIX I11] HEOOXOAMMO BOCIIOIHUTD, BICIUTH

MEePCIECKTUBHBIC HAIPABJICHUS UCCICIOBAHUIN C YUETOM MOJATOTOBUTEIHOTO

dTana IIaHUPOBaHUs 5-ro0 MexyHapoIHOTo noJisipHoro roga (MIIIY) 2032
—2033.
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FIGURE 2
Annual mean density of polar low activity, defined as the number of polar low time steps within 200 km, for the (A) Northern Hemisphere and (B)
Southern Hemisphere. The scale of the colorbar is logarithmic. Regions with polar low activity larger than 24 h yr~! are delimited by a black contour. €

Stoll (2022). This work is distributed under the Creative Commons Attribution 4.0 License (CC BY 4.0; https:ﬁcreativecomm
No chanaes have been made. S R
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Wind (m/s) Vapor (kg/'m?) Clouds (kg/m?) Brightness temperature (K)
—  Synoptic wind direction 23.8 GHz, H-pol.
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C-band SAR signature (dB) Brightness temperature (K) Brightness temperature (K) Brightness temperature (K)
36.5 GHz, H-pol. 36.5 GHz. V-pol. 89.0 GHz. H-pol.

Fields of sea surface wind (a), total water vapor content (b) and total cloud liquid water content (¢) in an open cell
constructed in dimensionless coordinates and fields of simulated brightness temperatures at 23.8 GHz with H-pol (d),
at 36.5 GHz with H-polarization (f) and V-polarization (g) and at 89.0 GHz with H-polarization (h) and field of C-band
Normalized Radar Cross Section (e) corresponding to fields (a) — (c). Sea surface temperature is 0°C.



MeTeoponornyeckme cnytHUKu cepumn Meteop-M c pagnometrpom MTB3A-TA
3anycKalT ¢ Kocmoapoma “BoctouHbin” ¢ utona 2014 r. Meteop-M Ne 2-3 un 2-4

Meteor-M

6.58 km/s

Ground
Track w_

-~
1500 km
Swath Width

Yron nageHusa
0 = 65 rpag,.

MTB3A-I'l - MukpoBonHOBbI TemnepaTypHO-
Bna)XHOCTHbIW 30HAMPOBLUK ATmocdepbl

LLinpuHa nonocbl 063opa 1500 km. N2 2-2 2500 Km Ha
BOCXOAALWMX BUTKAX U 1500 Km Ha HUcxoaAawmnx (13-3a
3aTeHEeHUA COJIHEYHbIMM NAHENAMM).

Yacrora, My, / Mone 3peHunsn, | Pasamep nukcensa
nonapusauma KM X KM KMXKM
6.9/B,I 133 x 297 32 x 32

10.6/B,I 89 x 198 32 x 32
18.7/B,I 52x 116 32 x 32
23.8/B,I 42 x 94 32 x 32
31.5/B,I 35x 76 32 x 32
36.5/B, 30 x 67 32 x 32
42.0/B,I 26 x 60 32 x 32
48.0/B,I 24 x43 32x 32
91.65/B,I 14 x 30 16 x 16
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CrneKkTpbl SPKOCTHOM TeMIIEPaTypPhbl CUCTEeMbI OKeaH-aTMOcdepa (kpuesvie 1) u okeana
HAa HIKHEH Tsowean = KTS (kpusvie 2) u BepxHei Ty, ...= KT, [exp(-tsecO)] (kpussvie 3) rpanumax
atmocgepsl. TIIO = 28°C, W= 5wm/c, V=155 kr/m2, Q = 0.0 kg/m?
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ApKocTHaA Temnepartypa cuctembl 6e3061a4uHan atmocdepa — okeaH Ha BEPTUKA/ZIbHOMN
(cnnowHble N"MHUK 1, 2) N ropusoHTaNbHOM (NYHKTUPHBbIE IMHUM 3, 4) nonapusaumax npm
0 = 65°, no cynoBbIM pagUO30OHAAM:

1 u 3 — cyxaa nonapHaa ammocegepa: V = 3,7 ke/m? TMNO = 3,7°C, W =2 m/c

2 u 4 - enaxxHaa mponu4y. ammocgepa: V = 51,0 ke/m? TMNO = 30,8°C, W =2 m/c
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3aBUCUMOCTb APKOCTHOU TEMNEepPaTypbl IMagKou NOBEPXHOCTU

OKeaHa Ha 4yactotax MTB3A-I'l Ha ropusoHTazibHoOM (a) n
BepTuUKanbHou (6) nonapusaumax ot TMNO npu yrne nageHun 65
rpaaycos
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T,.. = 66.985 — 0.0198¢, + 0.0045¢,
R2 = 0.997
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ApkocTHaA TemnepaTtypa 3emnum Ha yacrtote 10,65 Iy Ha l-non. no
namepeHnam MTB3A-T'l co cnyTHuKa MeTteop-M Ne 2-2 11.11.2020
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ApkocTHaA Temnepatypa 3emnam Ha yacrorte 18,7 Ty, Ha -non. no
namepeHnam MTB3A-T'l co cnyTHuka Meteop-M Ne 2-2 11.11.2020
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ApkocTHaA Temnepatypa 3emnam Ha yacrorte 23,8 [Ty, Ha -non. no
namepeHnam MTB3A-T'l co cnyTHuKa MeTteop-M Ne 2-2 11.11.2020
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ApkocTHaA Temnepatypa 3emam Ha yacrorte 31,5 Ty, Ha -non. no
namepeHnam MTB3A-T'l co cnyTHuKa MeTteop-M Ne 2-2 11.11.2020
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GCOM-W1 AMSR2 brightness temperatures . 23 January, 9:30 UTC
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Barents Sea. Retrieved parameters from the brightness temperatures
measured by GCOM-W1 AMSR2 on 23 January at 9:30 UTC

Total water vapor Total cloud liquid water
content, kg/m? content, kg/m?

Wind speed, m/s



23 January 2013

Brightness temperatures, radiometer MTVZA-GYa,
Meteor-M N°1 07:55 UTC

Infrared Image MODIS 6 2'3303'1404'1'30'3'3606'370 66 2‘3303‘3404\50\-3606'170
satellnte Aqua, 09:35 UTC W T T W T
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Mesocyclones over the Okhotsk Sea on 16 February 2010 at 02:55 UTC: (a)
MODIS visible image and (b) AMSR-E brightness temperature at 89.0 GHz with
horizontal polarization. Blue line marks ascending CloudSat overpass path
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Meteor-M N 1 Aqua AMSR-E Meteor-M N 1 Aqua AMSR-E Meteor-M N 1
23:35 UTC, 02:55 UTC, 10:56 UTC, 16:30 UTC, 23:16 UTC,
15 February 16 February 16 February 16 February 16 February

DBOJIIOIHUS ME30MAaCIITA0OHBIX ITUKJIOHOB 1 U 2 Haj OXOTCKUM MOpEM, MPeICTaBICHHAS
MOCJIEA0BATEIIBHOCTHIO IPKOCTHBIX TemIieparyp Ha yactore 36,5 ' ¢ ropu3oHTaIbHOU
MOJISTPU3ALAEH, UBMEPEHHBIX MUKPOBOJIHOBBIMU paguomerpamu MTVZA-GYa (a,c,e) u
AMSR-E (b, d). 3 — HOBBII1 ME30IMKJIIOH, pa3BUBaroIIuiics B pailoHe CeBepHBIX
Kypunbcknx oCTpOBOB.
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BeprukanbHoe nomnepeunoe ceuenue udmepenuit CloudSat mist nByx mezomMaciTaOHbIX
IIUKJIOHOB, HaOMonaBmuxcst B Oxorckom mope 16 depans 2010 roga B 02:55 UTC.
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Sakhalin

Hokkaido

Me3sorukiioH Haa SAnoHCKUM MopeM BOSU3M toro-3amaanoro Caxanuna 6 mapra 2010 :  (a)
nzoopaxxkenne ASAR, nonydennoe co cnytHuka Envisat B 00:50 UTC, (b) Bunumoe
nzoopaxkenne MODIS, nonyyennoe co cnytHuka Terra B 00:55 UTC, u (c) none Betpa,
nony4yeHHoe co cnytHuka MetOp ckarrepomerpom ASCAT B 01:13 UTC.

[TyHKTHpHBIE TPSIMOYTOIBHUKH 1 U 2 OTMEYAIOT MECTOMOJIOKEHHE IBYX (PparMeHTOB,

MOKa3aHHBIX HUXKE. KpacHble MyHKTUPHBIC JIMHUK HAa pucyHKe (b) 0003HaUalOT rpaHuULIbI
nzo0paxxenust ASAR.



YBenuyeHHble pparmeHTbl M306parkeHnss ASAR, OTMeYeHHble Bbile NYHKTUPHbIM
NPAMOYFO/IbHUKOM, OEMOHCTPUPYIOLLME TOHKYIO CTPYKTYpPYy NPM3EMHOro BeTpa:
(a) ueHTpanbHaA YacTb Me3oMacwTabHOro UMKAoHa U (6) KoHBepreHumMa 3anagHoro
M BOCTOYHOrO BeTpOB B6/1M3M GpOHTANbHOM rpaHuLLbl 2.
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N3MeHYHMBOCTh BETpa B Me30MacIITaOHOM IIUKJI0OHE B beprHroBoMm Mope, 1o

TAHHBIM Pa3JIWYHBIX CIYTHUKOBBIX ceHCcopoB 7 ampena 2010 . ¢ 06:02 UTC no
14:35 UTC.



L.M. Mitnik Mesoscale atmospheric cyclones in the Okhotsk and Bering Seas:
Results of satellite multisensor study
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Spectra of the brightness temperature of the atmosphere-ocean system with vertical (solid lines)
and horizontal (dotted lines) polarization computed for cloudless atmosphere (1) and three
cloudy atmospheres (2-4) with various values of total water vapor content V and total cloud
liquid water content Q. Dark arrows mark AMSR-E frequencies.

1-V=28kg/m? Q=0kg/m? 2-V=3.6kg/m? Q = 0.14 kg/m?;

3 -V =13.8 kg/m? Q = 0.26 kg/m?; 4 — V = 19.3 kg/m?, Q = 0.56 kg/m?
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Mesoscale cyclones over the Okhotsk Sea to the west of Kamchatka on 3 January 2004: (a) and (c) 89-GHz, H-
polarization Aqua AMSR-E brightness temperature (Kelvin degrees) at 02:25 (a) and at 16:15 UTC (c); (b) Aqua
MODIS visible image at 02:25 UTC, (d) total atmospheric water vapor content (in kg/m?) and (e) total cloud
liquid water content (in kg/m?) retrieved from 23.8- and 36.5-GHz, V-polarization brightness temperatures at
02:25 UTC, (f) Envisat ASAR image at 11:13 UTC and (g) QuikSCAT-derived wind field at 08:37 UTC



Mesoscale cyclone over the southwestern Bering Sea on 15 January 2005: (a) and (c) Aqua MODIS images:
(a) visible image at 00:55 UTC and (c) infrared image at 14:25 UTC; (b) Envisat ASAR image at 10:21 UTC.
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Fields of total cloud liquid water content (in kg/m?) (a) and (c) and total atmospheric water vapor content (in kg/m?)
(b) and (d) derived from Aqua AMSR-E measurements taken on 15 January 2005 at 00:55 UTC (a) and (b) and at
14:55 UTC (c) and (d).



BbiBOoAbl

MukpoBosfiHOBble paguoOMeTpUvYecCKne U paauorioKaLuMOHHbIe
U3MepeHMss M3 KOcMoca pawT OoraTtbii Matepuan o
reopusn4vecknx Mnorifax B MNONAPHbIX pernoHax 3emnu. HoBble
npubopbl yrnyonAarwT aHanu3 SABJIEHUUM U TMNpPoOLeccoB B
atmoccepe M Ha MNOBEPXHOCTU, YIydyllakwOT BpPeMeHHoe
paspeweHue, 4YTO MOXeT ObiTb WUCNONb30BaHO B Hay4HbIX
nccriegoBaHUAX U B onepaTUBHOM paborTe.

KoMnnekCHbIN aHannM3 CNYTHUKOBbLIX [AaHHbIX B pPasfiM4HbIX
AvanasoHax ANMMUMH BOJSTH, KOHTAKTHbIX U3MEPEeHUUN N pe3ynbLTaToB
MoAeriMpoBaHUA OTpaXxaeT COBPEMEHHYI0 TeHAEHUUIO N3yYeHUs
SABMIEHNN N NPOLLEeCCOB B pa3fiMyHbIX cepax.



Amypckui 3aauB. [loacnyTHUKOBBIN dKcniepuMeHT. COTPYIHUKHT

JJadoparopum pa3aABUraloOT JeIsHbIe M0JIA epex 30HAMPOBAHNEM
PALSAR







Bua Ha nuctutytol 1BO PAH 1 pbibakos




Ycunuga Bo3HarpageHbl. TpelwnHa BO Nbay co3gaHa.
Ha ropu3soHTe 0. CkpebuoBa




ALOS PALSAR. J/lep, B8 AMypcKOm 3anuse
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Ona onpepgenenunsa spemenu soHamposaHua ALOS PALSAR
ucnonb3yeTca nNpeuynsmMoHHaA annaparypa
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Komnac
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