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BriepBble poBeIeHbI OLIEHKU CTENICHN BOCIIPOM3BEACHHUS ITOJSIPHBIX UKJIOHOB B peaHalIi3e
Arctic System Reanalysis (ASR), cnenuainbsHo pa3paboTaHHOM ISl apKTHUECKOTO PETHOHA, a TAKXKe
MIPOBE/ICHO CPaBHEHHUE C OIEHKaMH, MOJYYSHHBIMH C HCIOJb30BaHHEeM peaHanm3a ERA-Interim.
YcraHOBIIEHO, YTO 0 JaHHBIM peaHann3oB ERA-Interim u ASR Bocnpou3BoIuTCs, COOTBETCTBEH-
HO, 48 u 89 % ciyyaeB U3 MUPOKO UCTIOJIB3YEMOTO CIIMCKA MOJSIPHBIX IIUKJIOHOB. J{0JIs MOJISIPHBIX
LUKJIOHOB, BOCHPOU3BOIMMEBIX peaHann3oM ASR, Takum o0pa3oM, okazanach 3HAUYUTEIILHO BBIIIE
OLICHOK, MOJTyYEeHHBIX B IIPEALICCTBYIOMINX UCCIIEOBAHNSX IS IPYTUX peaHaitn3os. [lokazaHo, 4To
3HAYEHHs CKOPOCTH HMPHBOJHOTO BETpa IO JAAHHBIM peaHann3a ASR HaXo[sTcsi B XOpPOIIEM COOT-
BETCTBHH C JJAHHBIMHU CITyTHUKOBBIX U3MEPEHHH, B TO BpeMsl Kak 3Ha4ueHHs peaHann3a ERA-Interim
3HAYHUTEIHHO 3aH)KEHBI. YCTAHOBJICHO, YTO BHIOOP abTEPHATHBHOTO CITUCKA ITOJSIPHBIX [IUKJIOHOB
BEJIeT K CyIIECTBEHHO MHBIM pe3yibTaTaM. Kak oOHapy»KeHO, IpH UCIIONB30BaHNH 00JIee TTOJIHOTO
CIKCKA MOJISIPHBIX [IUKJIOHOB JIOJIS CITy4aeB, BOCIPOU3BOAUMBIX peaHamu3amu ERA-Interim u ASR,
yMeHbIImIack 10 26 u 66 % coorBeTcTBeHHO. Tarske ObLIIO OOHAPYIKEHO BIHMSIHUE KPUTEPHS CTaTH-
YeCKOH yCTOHYMBOCTH aTMOC(epbl Ha NOJTydaeMble pe3yJIbTaThl.

Kniouesvie cnosa: monspHble TUKIOHBI, aTMochepHbIi peanamn3, ASR, ERA-Interim, oTHO-
CHUTEIIbHAS 3aBUXPCHHOCTH, CKOPOCTH IIPUBOTHOTO BETPA.

BBEJIEHUE

[TonsipHbIe HUKIIOHBI SIBIISTFOTCS TIOKJIACCOM ME30MACIITA0HBIX IIMKJIOHOB, XapaKTe-
PHBYIOLIMMCS BBICOKMMH CKOPOCTSIMH ITPUBOJTHOTO BeTpa (BILIOTH JI0 LITOPMOBBIX 3HAYCHU I
WM JaXe Bbllie). /laHHbIe MOroJjHbIe CUCTEMBI, HAOIIOAAIOIINECs] B 000MX TOYIIapHsX,
(OpPMHPYIOTCSI K TOJIIOCY OT OCHOBHOM OapOKIIMHHOM 30HBI M aCCOLUHUPYIOTCSI C XOJIOIHbI-
Mmu BropskeHHsAMH (Rasmussen, Turner, 2003). Mx xopoTkoe Bpems ku3HU (MeHee 48 4) u
HeOOJIBIII0I MpocTpaHcTBeHHBIN pa3mep (o 1000 kM) B COBOKYITHOCTH C HEOCTATOYHBIM
MOKPBITHEM KOHTaKTHBIMU U3MEPEHUSIMU PAlOHOB MX FeHEpaLUK TPUBOJIST K TOMY, UTO T10-
JSIPHBIE IUKJIOHBI PEJIKO HACHTU(QUIMPYIOTCS HA CHHONITHUECKIK KapTax. PaHee 310 Moriio
NPHUBECTH K ITOJTHOIM HEOCBEAOMIICHHOCTH PHIOAKOB M MOPEIUIABATENIEH, a TAKKe KUTEIeH ITpH-
OpeXHBIX PAIOHOB O HABUTAIOLIEHCS YTPO3€, BHI3BAHHOM MOJISPHBIMU LIUKIIOHAMH, KOTOPast
BKJIIOYAET B ce0sl 00JIe/IeHeHNE, BBICOKHE BOJIHBI, CUIIbHBIC BETPBI M OOMIIBHBIE CHETOIaIbl.
[Ipu co3nanum repBo KJIMMaTOIOT MY MOJSIPHBIX IMKII0HOB B Hopeeskckom Mope (Wilhemsen,
1985) Hapsity ¢ CHHONITHYECKUMH KapTaMy 1 HeOOJIBIIIMM KOJIMYECTBOM CITy THUKOBBIX HH(pa-
kpacHbIx cHUMKOB Advanced Very High Resolution Radiometer (AVHRR) ncniosnb3oBanuch
JIaKe OTYETHI 0 KopalnekpyieHusx. [locnenyromye KIMMaToloriy, perioHOM UCCIIEA0BAHUS
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KOTOpPBIX B 0OCHOBHOM siBIsiicsi CeBepo-EBporieiickuit Oacceitn (Hopsekckoe, bapertieBo u
I'pennanzckoe MOps), MPEUMYIIECTBEHHO OCHOBBIBAIINCH HA CITY THUKOBBIX TAHHBIX, TOCTYTI-
HOCTB KOTOPBIX YBENUYMBanach co BpemeneM (Blechschmidt, 2008; Jynenko, Jlarys, 2010;
Noer et al., 2011; Smirnova et al., 2015, CmupHoBa u np., 2016), WK ke Ha YACICHHBIX
MOJIEIISIX, CTIOCOOHOCTBH KOTOPBIX BOCIPOM3BOJUTH MOJISIPHBIC [IMKIIOHBI C UCIIONB30BaHUEM
JIAHHBIX aTMOC(EpHBIX PEaHaM30B B KAUECTBE HAYAIBHBIX YCIOBHH TaKXKe YITydIaiach ¢
TeueHrneM BpeMeHH (Hamp., Bracegirdle, Gray, 2008; Zahn, von Storch, 2008).

OnHaKo CTeneHb BOCIPOU3BEACHUS TMOJSPHBIX IUKIOHOB CAMUMH aTMOC(HEPHBIMA
peaHanM3aMu TaKKe TPEJCTAaBIsIET MHTEpPEC B HacTosmlee BpeMs. B HenmaBHel pabote
(Laffineur et al., 2014) B pe3ynbrare aHanmm3a CIUCKa, COACPIKAIECTO 29 TONAPHBIX ITH-
KJIIOHOB 32 TpH ce30Ha (1999/2000-2001/02), 6110 yCTaHOBIEHO, YTO TOIBKO 24 1 45 %
13 HUX WACHTU(HUIUPYIOTCS B TOJISIX HPUBEICHHOTO K YPOBHIO MOPsI aTMOC(epHOTo 1aB-
neHns 1Mo gaHHBIM peaHanm3oB ERA-40 u ERA-Interim cooTBEeTCTBEHHO. 3aTeM TaHHBIC
peaHann30B ObUIH HCIIOIB30BaHbI B KAYECTBE BXOIHBIX TAPAMETPOB ISl ME30MACIITa0HOH
Monenun Méso-NH, nmeromieii 6ojee BBICOKOE MPOCTPAaHCTBEHHOE paspemreHue (12 k).
3TO TO3BOJMIIO BBIABUTH NPH MOICIMPOBAHUN OOJBINIE CIY4aeB, M B PE3yiabTare I0Jis
BOCTIPOM3BOIMMBIX MOJSIPHBIX IMKJIOHOB YIy4IIWIACh M CTaja paBHa 61 % 1o j1aHHBIM
ERA-40 u 79 % no manneiM ERA-Interim. B cxoxeilt pabore (Zappa et al., 2014) s
OLIEHKH BOCTIPOM3BEICHUS MOJSIPHBIX [IMKIOHOB TI0 IAHHBIM PEaHaIN30B HCIOJIb30BAJICS
aBTOMATHUYCCKHUI aJlTOPUTM OTCJIC)KUBAHUS LUKJIOHOB MO TPEM IapaMeTpaM: MHTCHCHB-
HOCTb OTHOCHUTEJIbHOM 3aBUXpEeHHOCTH Ha ypoBHE 850 rlla, ckopocTh NPUBOIHOTO BETpPa
1 KPUTEPUH CTaTHUECKoi ycroiunBocTh armocgepsl. IIpun paccMoTpeHun cnmcka, co-
nepxamiero 34 ciydas 3a ce3onbl 2008/09-2010/11, 6put0 0O0HApYKEHO, YTO OKOIO 55
1 70 % TONAPHBIX NUKIOHOB BOCIPOHM3BOAMTCS 1O NaHHBIM peaHanu3a ERA-Interim u
omneparuBHoro aHanm3za ECMWF coorBercTBenHO. [IprmedaTenbHBIM SBISETCS TO, YTO
C UCIIOIb30BAaHNEM ABTOMATHYECKOTO AJTOPUTMA OTCIICKMBAHUS JOTOIHUTEIBHO OBLIO
HaliieHo 49 cirydaeB MOISAPHBIX IUKIOHOB, OTCYTCTBYIOIINX B aHAJM3UPYEMOM CIIHCKE.

Taknm 00pa3zoM, CTENEHb BOCIPON3BEICHNS MOSIPHBIX LUKIOHOB MO JTAHHBIM pe-
aHAJM30B OCTACTCS HEIOCTATOYHOW. B TO jke BpeMsi B MOCIHEIHHUE TO/bI ObLT JTOCTUTHYT
3HAYMUTEIIBHBIN POTPECC, CBSI3AHHBIN C TIOBBIIICHUEM Ka4eCTBa aTMOC(EPHBIX PEaHaIN30B,
BKJIFOYAIOIINH B ce0sl yBEJIMUEHUE TOPU30HTAIBHOTO M BEPTUKAIBHOTO Pa3peIIeHHH, yco-
BEPIICHCTBOBAHMS (PU3NUECKUX CXEM M METOJIOB aCCUMMJIISIIAY TaHHBIX. VIcxXos u3 3Toro,
¢ mosiBieHueM peanaimsa Arctic Systems Reanalysis (ASR), mpenmyIectBa KOTOpOro mpu
BOCTIPOM3BEICHUH JPYTHX ME30MacIITa0HBIX SBICHUH yKe OBbUIH MPOIEMOHCTPUPOBAHBI
(Moore et al., 2015), cnenyer oXuaaTe AaTbHEUIINX YITyUYIICHUH, KaCAIOMINXCI U BOC-
TIPOM3BEACHHSI MOISPHBIX IUKJIOHOB.

Cremyer OTMETHTB, 4TO Ha CYIIECTBYIOIINE OLIEHKH CTEIICHN BOCTIPOM3BEICHHUS T10-
JISIPHBIX IMKJIOHOB PEaHAIN3aMH MOKET BIHSTH U OIPAHUYEHHOCTD CITMCKOB IOJIIPHBIX
LUKJIOHOB, MICTIONB3yEMBIX JUIS TIOYYEHUS STHX OIeHOK. Tak, B padorax (Laffineur et al.,
2014; Zappa et al., 2014), ©CTIOTH30BATHCH CITUCKH U3 KIMMATOJIOTHH TTOJIIPHBIX ITHKIIO-
HOB, onucanHo# B padote (Noer et al., 2011), 1y co3maHus KOTOPOH MpH 0TOOpE CIydacB
MIPUMEHSUINCH CTPOTHE JOTOIHUTENIBHBIE KPUTEPHH, & TAKKe, HAIPUMED, B CIydasx 00-
pa3oBaHUs aHCAMOJIS TTONSIPHBIX IIMKJIOHOB B PE3YIIBTATE OJHOTO XOJIIOAHOTO BTOPKEHHS
B KJIMMATOJIOTHIO BKJIFOYAJICS JIMIIL OJMH HanboJiee MHTCHCUBHBIN IIUKIIOH. B pesynbrare
JIaHHAs! KIIMMATOJIOT U COJEPIKUT 3HAYNTEIHHO MEHBIIIEE KOJINYECTBO MOJIPHBIX IUKJIOHOB
(oxoio 12 B rox1) MO CPaBHEHHUIO C APYTMMH HCCIIECAOBAHUSMU. B CBsI3M ¢ 3TUM HEmaBHO
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CO3MIaHHAsI KIIMMATOJIOTHSI TOJSIPHBIX IUKIOHOB (Smirnova et al., 2015), or6op ciydaes
JUIS1 KOTOPOH OCYIIECTBIIICS Ha OCHOBE IIMPOKO UCIIOIB3YEMOT0 KOMIIPOMHCCHOTO OTIpe-
JIEIICHUs TOJSIPHBIX UKIOHOB, IpesioKeHHOTO B padore (Rasmussen, Turner, 2003),
MIPEIOCTABISCT OTAMYHBIN aJbTEPHATUBHBIN CIHMCOK MOJISPHBIX IUKJIOHOB, B KOTOPOM
COJEPKUTCS B cpeHeM 45,5 cilydaeB B IOJ.

B nanHO#1 paboTe cpaBHMBAeTCS CTENEHb BOCIIPOM3BEICHNUS TOJSPHBIX IIMKIOHOB
nByms peaHanmzaMi (ASR  ERA-Interim) ¢ ncnonp30BaHHEM IBYX CITUCKOB MOJSIPHBIX
LIUKJIOHOB C LIEITbIO OIIEHKH BO3MOJKHOCTEH HOBOTO peaHali3a U yCTaHOBIICHHS BO3MOXKHBIX
PacXOXJICHNH MTPH MCIIONBb30BAHUH PA3ITMYHBIX CITHCKOB.

JAHHBIE U METO/IbI
JlaHHBIe peaHaJIN30B

ERA-Interim siBisieTcs r00asHBIM aTMOC(EpHBIM peaHan3oM EBpometickoro ieHTpa
cpemaecpouHbIX mporao3oB (ECMWEF), nanHbIe KoTOpOTo H0CTYIHEI ¢ 1979 T. 10 HacTOSIIIIIA
MoMeHT. OH OCHOBaH Ha MHTETPHPOBAHHOM crcTeMe porHo3upoBanus (IFS) ¢ m3meHeHmsMu
uukna 3172. JInst cucteMbl aCCUMUISILIMK I@aHHBIX UCTIONb3yeTcst 4D BapuallMOHHbIN aHaIn3
¢ 12-uyacoBbIMU IMKIaMH. AHAJIU3 BBIIONHEH HA 60 BEPTHKAIBHBIX YPOBHSX CO CHEKTpallb-
HBIM pa3perieHneM 1255 (COOTBETCTBYET rOpH30HTAIIBHOMY pa3peIeHuo ~79 k). JlaHHbIe
JOCTYTTHBI KaKIIble 6 9 Ha perymsipHoit cetke 0,75%0,75°. bonee monpobHast mHpOpMaIms o
peanamme ERA-Interim npencrapiena B padore (Dee et al., 2011).

Peananuz ASR co3naeTcs rpymnmnoi noisipHoil METEOpOSIOTu YHUBEPCUTETA 1IITAaTa
Oraifo. B nanHOM HccienoBaHNY NCTIONB30BAIACH TTEPBAsi BEPCHS PEaHAIIN3a C TOPH30H-
TaJgbHBIM pa3pemenneM 30 kM (B maHHOU pabore Oymer ob6o3HadaThes kak ASR). ASR
OBLT co3maH ¢ ucmonb3oBanueM Monenu Polar Weather Research and Forecasting (Polar
WRF) Bepcun 3.3.1 (Hines, Bromwich, 2008; Bromwich et al., 2009). JlaHHBIC TOCTYITHBI
¢ muckpetHOCTHIO 3 1 ¢ 2000 o 2012 . bonee moapoOHas nadopmanms o peanamuze ASR
npeacrapieHa B pabote (Bromwich et al., 2016).

Cnucky noIspHbIX HUKJIOHOB

B pa6ore (Noer et al., 2011;)" npencrasieHa KIMMaTOIOTHS, OCHOBaAHHAS TIPEHMY-
IIECTBEHHO HA BU3YaJIbHOM aHAIN3€ HHPPAKPACHBIX CHIMKOB, MOIyYEHHBIX CITy THUKOBBIM
pamnomerpom AVHRR. HecmoTpst Ha To, 4TO B paboTe MPUBIEKAIHNCH U CKATTEPOMETpHYC-
CKHE IaHHbIE, KPUTEPUIl CKOPOCTH MIPUBOAHOTO BETPa HE BCET/Ia yUUTHIBAJICS ITPH 0TOOpE
TIOJISIPHBIX IIUKJIOHOB M3 KJIacca Me30MacITabHbIX cucteM. Bmecto storo Tpedosanocs,
YTOOBI pe3yNBTaThl MOJCIUPOBAHUS C Hcmonb3oBanneM monenn HIRLAM otobpakamm
OraronpuATHBIE ISl PA3BUTHS MOJSIPHBIX IUKIOHOB METEOPOJIOTHUYECKHE YCIOBHUS. B Tex
ClTy4asix, KOT/Ja Tpymia MOJISIPHBIX NUKIOHOB ()OPMHUPOBAIACH B OOIINX CHHONTHYECKUX
YCIIOBUSIX, B KJIUMATOJIOTHIO BKITIOUAJICS JIWIIb CaMbIii MHTCHCUBHBIN IIUKJIOH W3 TPYIIIIHI.
B nemom B pabote comepxures 121 momspusrit nukion 3a 10 xet (2000-2009 rT).

Knmmaronorns monsapHBIX IIUKIOHOB, TIpENCTaBlIeHHas B padote (Smirnova et al.,
2015)™, OCHOBBIBACTCS Ha aHAIN3C TAHHBIX CITYTHHKOBOTO MHKPOBOJHOBOTO PajHOMe-
Tpa Special Sensor Microwave Imager (SSM/I). [lepBoHagansHO MPH CO3TAHUN JAHHOM
KJIMMATOJIOTHH T10 TIOJISIM MHTETPAJbHOTO COIEPIKAaHUS BOJASHOTO mapa B armocdepe,
BOCCTaHOBJICHHBIM 110 H3MEPEHHBIM PAAHOAPKOCTHBIM TEMITEPATypaM C UCIIOIb30BaHUEM
aNTOpHUTMa, HACTPOSHHOTO IS apKTHieckux ycimosuid (Bobylev et al., 2010), orOupanmch

* Nauee 1o Texery — N11.
** Jlanee no tekcty — S15.

99



Puc. 1. IIpocTpaHcTBEHHOE paclpe/ieseHue pacCMaTpUBaEMbIX MOJISIPHBIX UKIOHOB. CepbIMU Kpy-
raMu 0003Ha4YeHBI MOJSIPHBIE IIMKJIOHBI U3 crUcKa 1o kiuMaronorun N11 (46 ciyuaes). UepHbiMu
KpecTuKamMu 0003HauCHBI MOJISIPHBIC IUKJIOHBI U3 CIHCKa 1Mo KiauMaronoruu S15 (158 ciydaes).

Me3oMaciITabHble IIMKIOHUYECKUE BUXPEBbIE 00pa30BaHsl, PA3MEPOM HE MPEBHIILIAIOIIHE
1000 kM u cymectByrone MeHee 48 4. Jlanee mpuMeHsUICS KPUTEPHHA CKOPOCTH TIPH-
BOJIHOTO BETpPa, 3HAYCHUSI KOTOPOTO B OTOOPAHHBIX CIIy4asix JOJKHBI ObUTH MPEBBIIATH
15 m/c. JlaHHBIE KPUTEPHH COOTBETCTBYIOT LIMPOKO HCIOJIB3yEMOMY KOMITPOMHCCHOMY
oTmpeneNneHuto, mpeatoxennomy B (Rasmussen, Turner, 2003). B pabote comepxxutcs 637
MOJISIPHBIX IUKJIOHOB 3a 14 ce3on0B (1995/96—2008/09 rT.).

B 1aHHOM HCCIIeIOBAaHUN HCIIONB3YFOTCS JIBa CITUCKA MOJISIPHBIX IUKJIOHOB M3 JIBYX
onrcaHHbBIX BhIe Kaumaronoruit (N11, S15) 3a geTpipe 3uMHUX ce30Ha (T.€. ¢ CEHTIOPs
o arpents) ¢ 2000/01 mo 2003/04 1. KosmndecTBO MONSIPHBIX [IUKIOHOB B crinckax u3 N11
u S15 cocraBnser 46 u 158 coorBeTcTBeHHO (pHC. 1).

MeTox ¥ KpUTEPUHU WIEHTHHUKAIMY TOISPHBIX IIUKJIOHOB
BOCHpOI/I?)Be)IeHI/Ie TOJIAPHBIX TUKIIOHOB M3 ABYX CITMCKOB OILICHHMBAJIOCH C HUCIIOJIb-
30BaHMEM Habopa KpurepueB. B kauecTBe IEpBOro KpUTEpHs MPUMEHSUIICS KPUTEPHIA
MHTEHCUBHOCTH OTHOCHUTEIBHON 3aBUXpeHHOCTH Ha ypoBHe 850 rlla. IpeaBapurenpHO
OblIa TPOBE/ICHA CIIEKTpaIbHas (UIBTPALUS TOJICH OTHOCUTENILHON 3aBUXPEHHOCTH C
MIOMOIIIBIO OTMIMCAHHOMW Jlaliee METOI0JI0THH. MICXOHbIE 10JIs1 OTHOCHTENILHOM 3aBUXpPEH-
HOCTH PAacKJIaIBIBAIOTCS C IIOMOIIBIO CHIEKTPAIbHBIX K0P QHIUEHTOB Y, U CPepHIECKUX

rapmonuk P (e :

M N(m)

Y=Y D yrer (e,

m=—M n=|m|
rae W(A, ) — UCXOMHOE MMOoJie; A — JIOJT0Ta; L = Sin@, IJe (¢ — IIUPOTa; 71 U m — CTe-

TeHp U nopsiIok chepuueckux dynkumit; P — npucoeunennbrii momtHoM Jlexanpa:
dm
B"(x)=(=D)"(1-x")"" o (B ),
X

e Pn — nonuHoM Jlexxanapa:

1 d"
Pn(x)Z,,—'

2"n!dx" [(xz _1)"];

Ilfnm — CIICKTPAJIbHBIC KOS(i)(I)I/IIH/IeHTI)I, KOTOPBIC HAXOJATCA, KaK:
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SIBJISIETCS IPSIMBIM TipeoOpas3oBanneM dypre B 30HanbpHOM HarpasieHud. [Ipsmoe npeo0-
pazoBanne Pypbe paccuUTHIBACTCS Ha KaXKJIOM KPyTe IIUPOTEHL, C UCTIOJIB30BAHIEM OBICTPOTO
npeodpazosanust Oypre. Buennuii narerpai,

v =] 03B (s,

OLICHUBACTCA B MCPUIUOHAJIBHOM HAIIPAaBJICHUU C TIOMOIIBIO FayCCOBOﬁ KBaJpaTyphbl:
J
m o_ m m
n ZW (Mj)})n (u,)w
j=1

TJIC |, COOTBETCTBYET I'ayCCOBBIM y3/laM CETKU B MEPUIAMOHATbHOM HAPABICHAH, W, —
COOTBETCTBYOLIHMIT ['aycCoB Bec B TOUKE u.:

2(1- J
T e 2
YT, l(u )]2’ =

rae J — Konm4uecTBO ['aycCOBBIX y3JI0B CETKH B MEPHUIAMOHAIBHOM HAIPaBICHUH.

[Tomnst OTHOCHTENBEHOM 3aBUXPEHHOCTH OBIITH CHHTE3UPOBAHBI, HCKIIIOUAst CIIEKTPaTb-
HbIe KO3(D(UITMEHTHI ¢ OOUTMM BOIHOBBIM YHCIOM (CTETEHBIO CheprdecKuX (DyHKIINIA)
menee 40 u 6onee 100. Takum o6pa3om, ObUTa BBITIONHEHA (QMIIBTPAIHS MO CO CIeK-
TpansHBIM paszpermenueM T40-T100 (Ha MIOCKOCTH 3TO pa3pelieHue MPHOIU3UTEIHEHO
XapaKTepHu3yeTcs TOJIOBHHON [UITMHBI HanOoJiee KOPOTKOH BOCTIPOM3BOIMMOI BOIHBI B
30HAIEHOM HAIPaBJICHUH Ha 9KBATOPE, T.€. COOTBETCTBYET MMPOCTPAHCTBEHHON (YHIIBTPALIIH
oxo110 200—500 kM), 9TO TTO3BOIHIIO0 OTHMIETPOBATH aTMOC(HEPHBIE 00pa30BaHUSI CHHOIITH-
YeCKOro MacTada 1 METKOMACIITAOHBIH «ITyM» IJIsl OTOOpasKeHUS HCKITIOUUTEIFHO ME30-
MacITaOHBIX cucTeM. Bo3aMoxxHbIe koeOanns [ mO0ca, BRI3BaHHBIC JAHHOM POy POii,
OBLTH OCITa0JICHBI Ty TeM MPUMEHEHHS CTIEKTPAIEHOTO KO (HUIMEHTA CTIIa)KUBAHS, OTIH-
carHoro B pabote (Sardeshmukh, Hoskins, 1984, ypasaenue 9). Kpurepuit oTHOCHTETBHOM
3aBuxpeHHocTH Ha ypoBHE 850 rlla B oTrdumsrpoBanHom mone T40-T100 mis momsipHBIX
LUKJIOHOB OB yCTaHOBJIEH Ha ypoBHe 6%107° ¢!, Tlo ompeneneHuio, MpeaIoKeHHOMY B
pabote (Rasmussen, Turner, 2003), momsipHBIE ITUKIOHBI Pa3BUBAIOT CKOPOCTH MTPUBOTHOTO
BETpa BIUIOTH JI0 IITOPMOBBIX 3HAYEHHUH MITH Jake BhIIIe. JlaHHbIH (hakT 00ycaaBImuBaeT He-
00XOJMMOCTB BTOPOTO KPUTEPHSI, @ IMEHHO CKOPOCTHU IIPHBOTHOTO BETPa, KOTOPast IOIKHA
O6ITH Ootee 15 m/c. Takoke OBIT BBEZICH KPUTEPHI CTATHYECKOHN YCTOHIHUBOCTH aTMOC(hEpEI,
KOTOPBIN SIBISICTCS WHAUKATOPOM XOJIOIHBIX BTOPXKEHHUH 1 4acTO MCHOJIB3YETCs B HCCIIe-
JIOBaHMSX, CBSI3aHHBIX C BOCIPOM3BEICHUEM TIOJIIPHBIX IIMKJIOHOB B peaHann3ax (Hamp.,
Zahn, von Storch, 2008; Zappa et al., 2014; Yanase et al., 2016). B cooTBeTcTBHY C 3THM
pa3HHIIa MEXTy TEMIIEpaTypoii HOBEPXHOCTH OKEaHa M TEMIIEPATy PO BO3/TyXa Ha ypPOBHE
500 rlla (TTIO-T500) momxua ObITH OombIe, ueM 43 K. B padote (Terpstra et al., 2016)
OTMEYEHO, YTO HCTIOJIb30BAHNE JAHHOTO KPUTEPHS MOTEHIIMATBHO MOXKET UCKITIOUATh T10-
JSIPHBIC ITUKIIOHBI, 00pa30BaBIIHECS B YCIOBHSIX «IIPSIMOTO CIBUTA» (aHTI. forward shear),
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IIPY KOTOPBIX CPEIHIE HAITPABJICHHS [IEPEHOCA B HIDKHEM U CPEJTHEM CIIOSIX Tportochepsl 1
TEPMHUYECKOTO BETPA COBITA/IAIOT, TOCKOJIBKY TaKHE MOJISIPHBIC IUKIOHBI MOTYT HMETh 3Ha-
gerns TI1O-T500 menee 43 K. HecMoTpst Ha 3T0, KpUTepHii aTMOC(EpHOI yCTOHIHBOCTH
HCTIONB3YETCs B JAHHOM paboTe A7t TOTO, YTOOBI ClIeTIaTh BOSMOXKHBIM IPSIMOE CPaBHEHHE
C TIPEIBIAYIIMMHI HCCIIET0BAHMSMH, OJHAKO TAKKe OIICHMBACTCS BIMSHHE YMEHBIICHHS
IIOPOTOBOTO 3HAYEHUSI 3TOTO0 KPUTEPHUS HA MOITydaeMble Pe3ynbTaThl. B memoM, B 1aHHOM
HCCIICIOBAaHUN WCTIONB3YIOTCS TE€ e KPUTSPHUH, 4To U B padbote (Zappa et al., 2014), uro
I03BOJISIET TIPOBOUTH MTPSIMOE CPAaBHEHHE PE3yNIBTATOB.

PE3VJIBTATbI
Pesynsrarhl, moaydeHHBIE B X0A€ PaOOTHI, 00001IeHEI B TadmuIe 1.

Tabnuya 1

KosimdecTBo ¥ 10J151 NOJISIPHBIX IHKJIOHOB U3 CIIHCKOB
u3 N11 (46 ciyuaeB) u S15 (158 cirydyaeB), B KOTOPBIX BbIIOJTHEHbI KPUTEPUH,
yYKa3aHHbIe B [IEPBOM €T0J1011e, 110 AaHHbIM peaHan30B ERA-Interim (ERA-I) u ASR

YcraHOBIIGHHBIE KPUTEPUH N11 (46) S15 (158)
JUIsL BOCIIPOU3BE/ICHUSI TIOISAPHBIX LIMKIOHOB

D e, ERA-I ASR | EBRAI | ASR
OTHOCHTENbHAS 3aBUXPEHHOCTD 27 157,8 % | 43 93,5 %] 79 [50,0 % [136|86,1 %
Ha yposae 850 rlla
CkopocTh BeTpa 31 167,4% 1|44 (95,7 %| 65 41,1 % (146(92,4 %
TIIO-T500 45 97,8 % | 45 97,8 %|131|82,9 % (132|83,6 %
OTHOCHUTENbHAs 3aBUXPEHHOCTh 23 150,0 % 43 93,5 %| 50|31,7 %|126|79,8 %
Ha yposHe 850 rlla + ckopocTs BeTpa
Bce Tpu xpurepus 22 (47,8 % | 41 |189,1 %| 41 |26,0 % |104(65,8 %

Ha nepBoM sTane paccmarpuBaiiich JaHHble peaHanniza ERA-Interim, B KOTOpBIX,
C UCTOJIb30BaHUEM ONMCAHHBIX BBIIIE KPUTEPUEB, OCYILECTRIISAJICS MOUCK MOJIIPHBIX 1U-
KJIOHOB 110 cniiicky n3 N11. 3HadeHust QuiIbTpOBaHHOW OTHOCHUTENILHOM 3aBUXPEHHOCTH
Ha ypoBae 850 rlla, mpessimaromme 6x107° ¢!, 6putn HalieHs! B 27 cay4dasx. Kputepuit
CKOPOCTH ITPUBOAHOTO BeTpa (= 15 M/c) okazascs BeinosHeH B 31 ciyuae. Kpurepuii pas-
HUIIBI TEMIIeparyp, SBISIOUIMNACS UHIMKATOPOM yYCTOWYHMBOCTH arMocdepbl, MPeBbICHII
ycTaHOoBJIeHHBIH opor B 43 K Bo Bcex ciryuasix, Kpome oHOro. B pe3ynsrare mpuMeHeHus
BCEX TPEX KPUTEPUEB YCTAHOBIICHO, 4TO peanann3oM ERA-Interim BocriponsBoures 48 %
MOJIIPHBIX [TUKIIOHOB M3 CIIUCKa U3 Kiumaronoruu N11. JlaHHbIH pe3ynbTar coracyeTcs ¢
OLIEHKaMH, MOJIy4eHHbIMHU B paboTax (Zappa et al., 2014) u (Laffineur et al., 2014), B koTo-
PBIX TaKXKe UCTIOJIb30BAJICS CIIUCOK U3 KiuMartosioruu N11, onHaxo 3a MEHBIINI BpeMEeHHOH
niepuol. B pesysbrare Hcnosib30BaHus CIMCKa U3 KuMaTonoruu S15 o0HapyKeHo, 4To 101
BOCITPOM3BOANMBIX peanan3om ER A-Interim noJisipHbIX HIUKJIOHOB 3HAYUTENBHO HIKe. V3
158 nmonspHbIX HUKIOHOB, BXOJAIINX B CIIUCOK, TOJIBKO B 79 Cily4asx BBIMOIHEH KPUTEPH
OTHOCHTENIBHOM 3aBUXPEHHOCTH, B 65 Cllydasix CKOPOCTh IMPUBOAHOTO BETpa MPEBbICHIIA
15 m/c, a paznuua remneparyp TIIO-TS500 6onpbiie 43 K 6bu1a orodpakena B 131 ciyuae.
B nesnom creneHb BOCIpOU3BeICHHS MOISPHBIX [IUKJIOHOB U3 CIMCKA U3 S15 1Mo JaHHBIM
peananuza ERA-Interim cocraBuna 26 % (41 u3 158 ciyqaes).
AHaNIOrn4HbIM 00pa30M OLIEHUBAJIACh CTEIICHb BOCIPOU3BEICHHS MOJISPHBIX IIUKIIO-
HOB 110 JaHHBIM peaHanu3a ASR no cnucky u3 kaumarongoruu N11. Bo MHOrux ciayuasx
OBUIO OTMEUEHO CYIIECTBEHHOE YBEIIMYCHUE 3HAUCHHI OTHOCUTENIbHOW 3aBUXPEHHOCTH
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Puc. 2. Tlonspusrit nuxion 2 zHosOpst 2002 1. Hax akBaropueit bapenmesa mopst: K-n3o6paxkenue,
nony4eHHoe criekrpopamuomerpom MODIS B 09:10 UTC («a); mone ckopoCTH IPUIIOBEPXHOCTHOTO
Betpa (M/c) B 12:00 UTC mo manasim ERA-Interim (6) 1 ASR (s).

Ha ypoBHe 850 rlla, uTo nmpuBeNo K TOMy, UTO ITOT KpUTEpuUil BeIMoNHEH B 93,5 % ciy-
yaeB. Taxke mo naHHBIM peananu3a ASR ObUIO OTMEUEHO 3HAUUTENBHO YIIydlIEHHOE
BOCIIPOU3BEIEHUE BBICOKOW CKOPOCTH MPUBOJHOTO BETPa, XapaKTEPHOH AJIs MOISPHBIX
nukiI0HOB. KonnyecTBo ciry4aeB co CKOpOCThio BeTpa Oosee 15 mM/c oka3aioch MoyYTH B
nojTopa pasa 6ounblie, 4yeM 1o ganHsiM ERA-Interim. [Ipumep, HarisqHO JeMOHCTPH-
pyroiuii mpeumymiectsa peananu3a ASR o cpaBHeHuto ¢ peananmu3om ERA-Interim,
MIPUBEJIEH Ha pUC. 2, KOTOPBII IUTIOCTPUPYET TUMMMYHBIN ciyuall, korna ASR, B oTinuue
ot ERA-Interim, BOCIpON3BOIUT BBICOKHE 3HAYEHHSI CKOPOCTH IPUBOIHOTO BETPa B 10-
JISPHOM ITUKJIOHE.

VimenHo Onarozapst yay4IIeHHOMY BOCIIPOU3BEICHUIO CKOPOCTH MTPUBOAHOTO BETPa
U OTHOCUTENIbHOMN 3aBUXPEHHOCTH, MO AaHHBIM peaHanu3a ASR BocmpousBoauTcs npu-
OJM3MUTENBHO B JIBa pa3a OOoJIbILE MOJSIPHBIX IIMKIOHOB, yeM Mo aaHHbiM ERA-Interim.
B npolieHTHOM COOTHOIIEHUH J10J1s1 BOCTIPOU3BOAUMBIX ASR MONSPHBIX IUKIOHOB COOT-
BercTByeT 89,1 %. W3menennit napamerpa TIIO-T500 npu cpaBHEeHNM peaHaIN30B Hall-
JICHO HE OBUIO, U OTCYTCTBUE aTMOC(HEPHOIT HEYCTOHYMBOCTH, Ha KOTOPOE B OJIHOM Clly4ae
YKa3bIBalOT JaHHbIC peaHanu3a ERA-Interim, ocraercss 6¢3 W3MCHCHHIA M MO JaHHBIM
peananu3a ASR. HenaBHue ncciaeoBaHus, B KOTOPBIX TAK)KE UCTIOIB30BAIUCH CIIUCKH MO-
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JIIPHBIX TUKIOHOB U3 N 11, HO 3a 6011ee KOPOTKUIT BpeMEHHO! ITePHOI, CBUACTEIBbCTBYIOT,
YTO HAWTYYIIMM 00pa30oM HOJISPHBIE IUKJIOHBI BOCIIPOM3BOISATCS B OTIEPATHBHOM aHAJIN3E
ECMWF (BocmiponsBeicHHE TOISIPHBIX ITUKIOHOB cocTaBuiio 70 % 1mo JaHHBIM paboTHI
(Zappa et al., 2014)) u npu pUBICYCHAN ME30MACIITA0OHONH MOJIEIH C UCTIONb30BaHHEM
B KauecTBE BXOJHBIX ITapaMeTpoB JaHHBIX peaHann3a ERA-Interim (B manHoM ciydae
BOCTIpon3BOAUTCA 79 % TMONSAPHBIX LUKIOHOB, Kak MokazaHo B padore (Laffineur et al.,
2014)). Takum 06pa3oM, YCTaHOBJICHO, YTO CIIOCOOHOCTH peanann3a ASR BOCTIpon3BOIUTH
TIOJISIPHBIE IUKJIOHBI CYIIIECTBEHHO BBIIIE HAWITYUIINX PE3YIbTATOB JIPYTHX PEAHAIM30B, O
KOTOPBIX COO0IIANI0Ch B PEIBIAYIINX padoTax.

‘YBenuueHue 3HaueHU I OTHOCUTENIbHOM 3aBUXpEeHHOCTH Ha ypoBHe 850 rlla u ckopo-
CTH IPUBOTHOTO BETPa B HAOIIONAEMBIX MOJSIPHBIX IIMKJIOHAX B peaHanuse ASR erme Ooree
SIPKO BBIPAXKEHO IIPU UCTIOIb30BAaHNH CIIMCKA MOJISIPHBIX IUKJIOHOB M3 KIUMaTosioruu S15.
[To cpaBrenuto ¢ peanamm3om ERA-Interim, B ASR oOHapykeHO Ha 57 cimydaeB OobIie,
KOT/Ia BBITIOJTHSCTCS KPUTSPUI OTHOCHTEIBHOM 3aBUXPEHHOCTH, U Ha 81 ciydaii Gonpiie,
KOT/1a HaOJIF01ae TCs IPEBBIIIEHHE TIOPOTOBOTO 3HAYEHHSI CKOPOCTH PUBOJHOTO BeTpa. [Ipn
aHanu3e noieit pasanisl Temmneparyp TI1IO-T500 BISBICH JIHIITH OAWH CITydaid, TIe TOIBKO
o maHHbIM ASR mipeBsimeno moporosoe 3HadeHue 43 K. Utoro B 104 u3 158 momsipHBIX
LINKJIOHOB BBITIOJIHSFOTCSI BCE TPH KPUTEPHS, T.€. NPUOIN3UTENBHO B 66 % ciydaeB. OTa
JoJst B 2,5 pa3a OoJbple, 9eM IONydeHHas 10 JaHHBIM peaHanmn3a ERA-Interim, xots u
3HAUUTEJIFHO MEHBIIIE, YEM ITPH HCIOIB30BAHUH CIIMCKA U3 KimmaTtonorun N11.

Taxxe OblTa MPOBE/ICHA OIIEHKA M CPAaBHEHHE MAKCHMAJIBHBIX 3HAYEHUH CKOPOCTH
IIPUBOAHOTO BETPa, Pa3BUBAEMON B MOJISPHBIX [IUKJIOHAX, IO IAHHBIM JIBYX PEaHAIM30B C
N3MEPEHHUSAMH CITy THUKOBOTO MHKPOBOJIHOBOTO pagroMerpa SSM/I ju1st coOOTBETCTBYIOIINX
ciryuaes (puc. 3). Ha puc. 3 Taxoke npeacTaBieHbl CTaTUCTHUECKIE apaMeTphl A1t 000-
ux peananm3oB: MAE — cpenusis abcomrorHas ommbOka, RMSE — cpexgnekBagpaTnyHas
omnoka, R — k03(h(HUIMEHT KOPPEISINK, a TAKXKe HAKJIOH JIMHUK TpeHaa. Kak ciemyer
n3 puc. 3, MaKCUMaJIbHbIE 3HAYEHUSI CKOPOCTH IIPHUBOTHOTO BETPa B MOJIIPHBIX LIUKJIOHAX
10 JaHHBIM peaHann3a ASR HaxoasITcs B XOPOIIEM COOTBETCTBUHU CO CITyTHUKOBBIMHU H3-
MEpEHHSAMH, B TO BpeMs Kak 3HadeHus peananm3a ERA-Interim B OoipIIMHCTBE citydaeB
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Puc. 3. CpaBHeHHE MaKCHMATbHBIX 3HAUEHHUH CKOPOCTH ITPUBOJHOTO BETPA B MOJISIPHBIX IIUKIIOHAX 1O
JIAHHBIM M3MEPEHHUH CITy THUKOBOTO MHKPOBOJIHOBOTO paguomerpa SSM/I 1 110 JaHHBIM peaHaJI30B
ERA-Interim (a) u ASR (6).
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3aHIKEHBI 110 CPABHEHHUIO KaK CO 3HAUCHUSIMU peaHanmn3a ASR, Tak M co CIlyTHUKOBBIMH
M3MepeHusIMH panuomeTpa SSM/L.

ITpu cpaBHEHUM JIBYX peaHaIN30B HE ObUIO HAMICHO 3HAYUTEIBHBIX PACXOMKACHHUN
B pasuure temneparyp TIIO-T500. DTo MokeT OBITH BBI3BaHO TeM, 4To AaHHBIe TTIO
peananuza ERA-Interim accummmmpytorcst peananm3om ASR (Bromwich et al., 2016),
a TaKk)Ke TeM, 4TO HOJISIM TeMIIepaTypsl Bo3ayxa Ha yposHe 500 rlla He xapakTepHbI 3Ha-
YUTEJIFHBIC BApHAIIMM Ha MaclTabax MEHBIIE TeX, KOTOPbIE CIIOCOOEH BOCHPOU3BECTH
peanamu3 ERA-Interim. YTto xacaeTcs BIMSHMSA 3TOTO KPUTEPHs HA OLEHKU JOJIH BOC-
MIPOM3BOIMMBIX PEaHAIN3aMH TOJIIPHBIX LUKJIOHOB, YCTAHOBJIECHO, YTO OHO BEChbMa He-
3HAUUTEJIFHO TIPH MCTIOJIB30BaHUH cricka u3 N11, rae nuib B OJHOM cllydae IOpOTOBOE
3naueHne 43 K He 0bu10 npeBbIeHo. OHAKO BEISABIEH CYIIECTBCHHBIN () (EKT JaHHOTO
KpHUTEpUs TIPH UCTIONB30BaHMH CITHCKa U3 S15, B KOTOpOM oKazanoch okoino 17 % ciyua-
€B C pasHUIICH TeMIIepaTyp MEHBIIE 3TOro 3HaueHus. Pasamma temmepartyp TIIO-T500
IUTSA TIOJSAPHBIX IIMKIIOHOB M3 crmcka w3 S15 Haxomutes B muamazoHe 36-55 K, cpemnee
3HadyeHue mapamerpa paBasercsa 46 K. Cxoxkue 3naueHus (34-54 K) Oputn momydeHs! B
pabote (Blechschmidt et al., 2009) st MOMAPHBIX IIUKIOHOB, BXOSAIINX B KITMMATOIOTHIO
(Blechschmidt, 2008), cocTaBIeHHYIO TaK)Xe B COOTBETCTBHH C OTIPEICIICHIEM TTOJISIPHBIX
nukioHoB (Rasmussen, Turner, 2003), Ho nmmb 3a AByxieTHUH nepuo. [To pesymsraTtam
aHanusa 131 ciydas moJsipHBIX LUKJIOHOB IO CIHUCKY, ITOJy4YeHHOMY Ha ocHoBe N11, ¢
HCIIOTh30BaHNEM aHHBIX peananu3a ER A-Interim B pabote (Terpstra et al., 2016) mpuso-
narest 3HadeHus TIIO-T500 B nuamazone 3353 K. Kpome Toro, B pabote (Terpstra et al.,
2016) ObLTO YCTaHOBIICHO, YTO IOPOroBOe 3HaueHHE B 43 K B OCHOBHOM HE JOCTHTACTCS
BO BpeMs T€HEpaluu M Pa3BUTHA MOJSIPHBIX IUKIOHOB, 00PAa30BABLIMXCS B YCIOBUSAX
«IIPSIMOTO CABHTAY, OIS KOTOPHIX, Kak HaieHo aBTopamu padotsl (Terpstra et al., 2016),
cocraBisieT 19 % ot oOmero kojaudecTBa MOJSPHBIX HUKIOHOB. Takum oOpazoM, HpH-
MEHEHHE 3TOTO KPUTEPHsI MOXKET HCKIIOYaTh B MHOM CIIy4ae XOPOIIO BOCIIPOU3BOINMEIE
TIOJISIPHBIE IMKJIOHBI, B CBSI3M C YEM II€JI€CO00PA3HOCTh €ro MCIONb30BAHUS CO CTPOTHM
oporoBeIM 3HaueHueM 43 K npezncrasnsercs coMHUTENbHOM. [Ipu oTKase oT ucnosnss3o-
BaHMS KPUTEPHUS CTATHYECKOH YCTOWIMBOCTH aTMOC(EpHl, 10 MOJSIPHBIX [IUKIOHOB U3
crnncka n3 S15, BOCIPOM3BOANMBIX peaHaIN3aMHt, BBIPACTET U CTAHET cocTaBisATh 31 % n
80 % nnst peananmzoB ERA-Interim m ASR cootBercTBeHHO. TOT %K€ pe3ysbrar MOKET ObITh
JOCTUTHYT W NP YMEHBIICHUH TIOPOTOBOT0 3HaueHMs 10 36 K, MOCKOIbKY HH B CITUCKE
w3 N11, Hr B criucke u3 S15 He coIepKUTCS TMONAPHBIX ITUKIOHOB, 00pa30BaBIINXCS MIPH
pazuute temmepatyp TIIO-T500 meree 36 K. Takum o6pa3om, moporoBoe 3HaueHne 36 K
MOXET SIBIISITHCS 00716 KOPPEKTHBIM JUTSI KPUTEPHST aTMOC(HEPHOH yCTOHINBOCTH, HCTIOIb-
30BaHIE KOTOPOTO BCE K€ HEOOXOMMO B UCCIIEOBAHMAX, IPUMEHSIONINX aBTOMAaTHIECKHUE
MIPOLEAYPHI OTCICKHUBAHUSA TTOMSPHBIX IIMKIOHOB. [TONHBIN OTKA3 OT AJAHHOTO KPUTEPHs
B MOTOOHBIX MCCIICOBAHMAX MOXKET MPUBECTH K MHOXKECTBEHHOMY OIIMOOYHOMY OTOOPY
CHCTEM, HE OTHOCSIIIIUXCS K MOAKIIACCY MOJISPHBIX LIUKJIOHOB.

3AK/IIOYEHHUE
BrepBble o1ieHeHa CTEleHb BOCIIPOM3BEICHUS MOJISPHBIX LIMKIIOHOB HOBBIM peaHa-
JIM30M BBICOKOTO pa3pereHus, pa3padoTaHHbIM CIELHAIbHO Ul apKTHYECKOTO PETHOHA,
a TaKke IPOBEACHO CPABHEHHE C OLICHKAMH, II0JIy4aeMbIMH C HCIIOJIb30BAHUEM peaHaln3a
ERA-Interim. OTMe4YeHBI 3HAUNTENBHBIC YAYUIICHHUS, TIOATBEPKIAIONINE CTIOCOOHOCTD
peananm3a ASR mydie BOCIpOM3BOANTE Me30MacIITa0HbIE sIBICHUA. DPPEKTHBHOE pa3-
pemenne ASR cocrasnser 150 kv (Moore et al., 2015), yero B GONBIIMHCTBE CIydacB
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OKa3bIBACTCS JOCTATOUHO JUIS TOJISIPHBIX [IUKJIOHOB, XapaKTEePU3YIOMINXCS] CPEAHUM IPO-
crpancTBeHHBIM pazmepoM 300 kM (Blechschmidt, 2008; Smirnova et al., 2015). 3nauenus
OTHOCUTENBHOM 3aBUXpEHHOCTH Ha ypoBHE 850 rlla B mossipHBIX HUKJIOHAX B peaHaan3e
ASR BrImIe o cpaBHeHHIO ¢ peaHanmn3oM ERA-Interim, obmamaromum 3 PeKTHBHBIM
paspemieanem 400 kM (Moore et al., 2015). ITpubaI3UTEIHHO IBYKPATHOE YBEINICHUE
KOJIMYECTBA MOJISIPHBIX [IUKJIOHOB, BHIMOIHSIOMNX JAHHBIN KpUTEpHUH, HAOIIOAAeTCs KakK
[IpY UCHOIBb30BaHUM crniicka u3 N11, Bkitouaroiero 46 noyisipHeIX HUKIOHOB, TaK U IpU
HCTONB30BaHNH OoJiee MMOHOTO cmucka m3 S15, comeprkamero 158 cirydaeB 3a TOT ke
BpPEMEHHOH neprofl. JlaHHbIE 0 CKOPOCTH TPUBOAHOTO BETPA B MOISIPHBIX IUKIOHAX TAKXKE
Oonee peasmcTuuHbl B peaHanuse ASR 1, cortacHO IPOBEICHHOMY aHAJIN3Y, HAXOAATCS B
XOpOIIIEM COOTBETCTBUH CO CITyTHUKOBBIMHU M3MepeHusaMu. Kak oOHapy»xeHo, TprOIn3m-
TesbHO 48 % MONAPHBIX IUKJIOHOB 13 ciincka n3 N11 BocniponsBoautcest peananunsom ERA-
Interim. /st ASR aTa nons cocrapisier 89 %, 4To 3HAYUTEITHLHO OOJIBIIIE MAKCHMAIBHBIX
OILICHOK, IPUBEJCHHBIX B MPEIIECTBYIOMNX padoTax sl APYTUX PEaHaN30B, BKIIOUAs
Clly4yad, KOTZia IaHHbIE peaHalIi3a NCIIOIb30BAINCH B KAUECTBE HAYaIbHBIX YCIOBUH MpH
pacderax HErnApPOCTaTHUECKON Me30MacIITaOHON MOZIEIH.

YcTaHOBIIGHO, YTO MPH MOJYYCHHUH TOJOOHBIX OLEHOK CYIIECTBEHHOE BIHMSIHHE
MOKET OKa3bIBaTh MOJIHOTA MCIIOIb3YEMOTO CIHCKA MOJSIPHBIX LUKIOHOB. IIpn mcmoms-
30BaHMHU CTHCKa U3 S15, KOTOPHIA comep kuT B 3,5 pa3a OoJbIIe CITydaeB, YeM CITUCOK U3
N11 3a oauH U TOT k€ BPEMEHHOH MEPHOI, 0JIs1 BOCTIPOM3BOAMNMBIX MOJISIPHBIX LIUKJIOHOB
3aMeTHO yMeHbIaercs. Kak moiydeHo B HacTosmel padoTe, BCE TPH yCTaHOBJIECHHBIX
KPHUTEPUsI BBITOTHAIOTCS B 26 U 66 % cirydaeB U3 criiucka u3 S15 1o JaHHBIM peaHaln30B
ERA-Interim u ASR cootBercTBeHHO. ClleryeT OTMETHTD, YTO 3Ta Pa3HHIIA HE CBA3aHA C
yBEIMUYCHNEM JUTHHBI BEIOOpKH. CKOpee, OHa CBsI3aHa C MPUPOJION CAMUX HCIIOIb3YyEMBIX
cnucKoB. Tak, CIyTHUKOBas! KIIMMATONIOTHs S15 cocTaBieHa B COOTBETCTBHH C OOIIETIPH-
HSTHIM KOMIIPOMHCCHBIM OIpEeNICHHEM, NTPEAJIOKEHHBIM B pabote (Rasmussen, Turner,
2003) 1 mpeABSBISIOIIM K HOJISPHBIM IIMKJIOHAM YCJIOBHS MAJIBIX ANAMETPa U BPEMEHU
CYIIECTBOBAaHMUS, a TAKKE BBICOKOW CKOPOCTH NMPHUBOIAHOTO BEeTpa. B ximmaronoruio xe
NI11 ciyyan BKIIOYAIHCh JIMIIL TOT/A, KOT/a OJIarONpUsATHBIC YCIOBHS IS UX 00pa3oBa-
HUSI 0TOOPAXKAINCh B MOAEIBHBIX JaHHBIX. Ellle 0IHO pa3inuue 3aKII09aeTcs B TOM, 4TO
kiMarosorust N11 comepXuT aunb oAuH HanOojIee MHTCHCHBHBIA IUKIOH W3 TPYIIIBI
TIOJISIPHBIX IUKIOHOB, 00Pa30BaBIINXCS B OOIINX CHHONITHYECKUX YCIOBHSX.

[TokazaHo, 9TO MCIIOIB30BAHUE CTPOTOTO MOPOTOBOTO 3HAYCHUS KPUTEPHUS yCTOM-
YUBOCTH arMoc(epsl B paboTax, CBA3aHHBIX C BOCHPONU3BEACHUEM MOJSPHBIX IIUKIOHOB
arMoc(epHBIMH PEeaHATM3AMH WIN TPUMEHEHHEM aBTOMaTHYECKUX TPOLEIYP I OTCIIe-
KHMBAHWS IMKIOHOB, BEJET K HCKIIIOUCHUIO 3HAUYUTEIIFHOTO YUCIIa TOJIIPHBIX IIUKIJIOHOB, B
KOTOPBIX T10 TAHHBIM PEAHAIN30B BOCIPOU3BO/ISTCS BHICOKHE 3HAUCHHS KAaK OTHOCHTEIILHON
3aBUXPEHHOCTH, TaK ¥ CKOPOCTH NPUBOAHOTO BeTpa. Kak ycTaHOBIEHO, 3a/1laHNE TTOPOTO-
BOro 3Ha4eHus B 36 K 1103BOIsI€ T M30€KaTh MCKITIOUESHNUS TTOI0OHBIX MOJISIPHBIX IUKJIOHOB.
JanbHeiine nccne10BaHns 3HAUMMOCTH KPUTEPHUS yCTOHUMBOCTH aTMOC(EPHI UL aBTO-
MaTHYECKHUX TPOLEAYP OTCICKUBAHUS [IUKIOHOB U BIMSHUS N3MEHEHHH €T0 TOPOr0BOTO
3HAUEHUS Ha KOPPEKTHBII 0TOOpP MAaKCHMAalIbHO BO3MOYKHOTO KOJIMYECTBA CITyJacB HAPSITY
¢ MUHUMH3AIKEH KOMn4ecTBa OMMO0K, 0e3yCIOBHO, HEOOXOMMBI.

Hannoe uccnedosanue 6v110 6biN0IHEHO NPU NOOOepicke epanma PODU Nel6-35-
00504.
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J.E. SMIRNOVA, PA GOLUBKIN

ESTIMATING PROPORTION OF POLAR LOWS RESOLVED BY
ATMOSPHERIC REANALYSES USING DIFFERENT DATA SETS

For the first time representation of polar lows in the Arctic System Reanalysis (ASR), which
was created specifically for the Arctic region, is estimated and compared to that of ERA-Interim.
As obtained, ERA-Interim and ASR, correspondingly, resolve 48 and 89 % of cases from a widely
used polar low list. The fraction of polar lows resolved by ASR is therefore considerably higher than
was reported for other reanalyses in previous studies. ASR sea surface wind speed data were shown
to be in good agreement with satellite-derived estimates. This is in contrast to ERA-Interim which
significantly underestimates wind speed in polar low situations. As found, usage of an alternative polar
low list leads to notable changes in the resulting estimates. As estimated for a more complete polar low
list, polar low representation in ERA-Interim and ASR decreased to 26 and 66 %, correspondingly.
Atmospheric static stability criterion was found to influence resulting percentages as well.

Keywords: polar lows, atmospheric reanalyses, Arctic System Reanalysis, ERA-Interim, relative
vorticity, wind speed
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