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1. OBIIAA XAPAKTEPUCTUKA PABOTBI

Axmyansnocms pabomst u cocmoanue gonpoca. Pamuopusntieckue MeToist
AUCTaHUHOHHOTO 3O0HAHMPOBAHMA 3AHHMAIOT BAXKHOE MECTO TpPH HCCIEHOBAHHH
aTMOC(epHBIX NPOLECCOB AN PeIleHHS Pa3TUYHEIX 3adad METeOpONoruH, (PU3HKy
obsakoB, actpoHoMu. MeTtoapl maccuBHOro 3oHmupoBanua atMocdepsl B CBY-
AMAaMa30He INO3BOLIOT [ONYYATs HHQOPMALHIO © TeMueparype, BIaXHOCTH
aTMocepsl, BOXHOCTH OGNIAKOB M OCAAKAX, HTO BOXKHO JUIA pellieHHA TakuxX npobnem
Kak B3aHMozelictBre aTMocdepnl H okeana, ofmad uMpKynsuma arMocdeph M
M3MeHCHME  KIIMMaTa, MOJCIHPOBAaHHE mpoueccoB  ofmakooOpazoRaHut U
ocafkoo0pa3oBalusA, pPacnpocTpalicHHe MHKpopausoBosii B armocdepe. CBU-
PAIHOMETPHYECKMIT  METOJ, OCHOBAaHHBIZ Ha  pPerncTpauud  coGCTREHHOrO
PAAMOTEILIOBOrO M3NYUYCHHS SBIACTCH ONHUM W3 HeMHOTHMX 3(Q(eKTHBHBIX METOAOB
onpefeNieHds Biarosanaca atMocdiepel H Bojo3anaca oOnakoB ¢ [OBEPXHOCTH
3emny. Takue npeUMyUIEcTBa MeTOAAa KaK NUCTAHLMOHHOCTH, ONEPATHBHOCTE,
HENPePBIBHOCTh, BBHICOKOE [IPOCTPAHCTBEHHOE paspellleHde, ‘BCENOroqHoCTh”
0CO0EHHO BaXHsl AAd  MHGOMalIOHHOTO ofecreuetis HayKaCTHHIa M
CBEPXKPATKOCPOYHOrO MpPOrHO3a ONAacHBIX sABJICHHH, KOHTPONA pe3yNbTATOR
AKTHBHBIX BO3JACHCTBUIA, NPOBEJACHUA ITOJICITY THHKOBLIX SKCIIEPUMEHTORB.

3a nocnexnue Gojee 4EM COPOK JIET pelleHs! (PyHAAMEHTANILHbBIE BONPOCHI
nepeHoca H3dnydeHus B atMocdepe, pa3spaboTaHhl OCHOBBI METOINOB  petueHus
obpatHpIX  3ala4,  CO3JaHBl  BBICOKOWYBCTBUTENbHBIE  CBY-paguomerpsi.
3HauuTensHbId BKIad B paseuTHe Metoga CBU-papmomerpuy armocdepsl BHECIH
K.C.lIudpun, A.EBamapunos, A.J .I'openuk, B.I.Kyryza, A.ILHaymos,
F.lykun, Ed.R.Westwater. BpinmonHeHHble — MCCNEOBaHMsS  [OKA3BIBAIOT
OpUHUEMTTHANBHEIE BO3MOKHOCTH CBY-pamnoMerpudeckoro Meroza onpeneneHus
Brarosanaca arMoceprr U BoJgo3anaca 061akos.

TlepcnexTuBbl pasBUTHA M HCMONB3oBaHMA CBY-pannomeTpudeckux MeTONOB
JAUCTAHUMOHHOTO 30HAHPOBaNHA arMocdepbl 6o chOpMYyTHPOBaHHL, B 4aCTHOCTH,
B pe3ynbTare MexayHapoaHoro skcrnepuMenta BALTEX (2001-2002rr.). BaxHpimu
BONpPOCAMH,  CBA3AHHBIMH €  HCHNONB30BAaHMEM  JAHHBIX  JAUCTaHLMOHHOTO
3oHAMpOBanMs armocdepst M ofJakoB ocTaloTcs  paspaloTka  SKOHOMWUHBIX
ONTHMATBHBIX ~ TEXHHYCCKHX  peureHmit, Metomuk CBUY-pamnomerpuueckux
U3MEPeHUll, COBCPUICHCTBORAHHE ANropuTMOB OOpaloTKH - ¥ MHTEpHpeTALVs
pe3yNbTaTOB  JQMCTAHUMOHHOTO  30HMPOBAHMA  aTMOC(epbl.  AKTYanbHOCTDH
uccneroanuit 8 obnactu CBY-pagnoMerpuut cBA3ana ¢ HOTPEGHOCTBIO CO3HAHUA
NEPCICKTHBHOM CHCTEMB! BIAXKHOCTHOTO 30HIUpOBaHUA aTMocephl H HaspeBlIe
HeoOXOMMMOCTBIO OCHAMIEHUs METEOPOJOTrHYeCcKOil CeTH HOBBLIMM  CPeicTBAMHU
JHCTaHUMOHHOTO 30HIHPOBAHUA aTMOC(epHI.

Cpenn BaXkHBIX HANpPaBICHHIT 3KCMEPUMEHTANBHBIX HCCllefoBaHUil ocofoe
MECTO 3aHHMAIOT KOMIUIEKCHBIE HCCREHOBaHUA aTtMmocdepel ¢ HENBio NonydeHHs
HOBBIX JaHHBIX 00 W3MEHYHBOCTH NapaMeTpoB armocdepbl B NEpHOJ Pa3BUTHA
ONACHBIX ABJIEHHH, MOLIHBIX KOHBEKTHBHBIX (B TOM YUCNE rPO30BBIX 06/aKoB). s
peILeHMA TaKUX 3aa4 NPUMEeHeHHEe CPEJICTR [TACCHBHOTO H aKTUBHOIO 30HAMPOBAHHS
arMocepsl € IEMEHTaMU TOSPU3AUUOHHOrO AHANM32 AKTYANBHO Ui M3YYCHMA
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u~o0eHHOCTEHl  MPOCTPaHCTBEHHO-BPEMEHHOH  H3MEHYHMBOCTH  XapaKTepUCTHK
rarocogepkanua arMocdepsl, 06nakoB H ocamkos, haloBoro cocrasa 0651aKos,
~0,JePIKAHKA TIepeoXJIaXIeHHOH BiIard B MOIIHEIX KOHBEKTHBHBIX 00/IaKax.

Leny pabomel u 3adauu uccaedosanun. Lenpto paGoTsl 4BAANOCH PA3BUTHE

"»Y-pagMoMeTpUYeckoro MeToa OmnpejeneHus Biarosamaca arMmocdephl U
viosanaca 00nakoB, cO3[aHME aBTOMaTH3HPOBAHHOIO KOMIUIEKCA aflaparypel,
_0RCPIIGHCTBOBAHHE METOAMKH HM3MEpEeHHMA XapaKTepUCTHK  paJMOTENIIOBOro
SsNydeHHS, TpOBENEHHE IKCIEPHMEHTOB, HAMpPaBIICHHBIX HA HCCIEAOBaHHE
:{4paMeTpoB aTMOC(hEPEl M MPOLECCOB, NpPOMCXOMMUIMX B Tpomocdepe. [lns
SCCTHXKEHHS 3Toi tenu GbUTH MOCTAaBIEHB! CIEOYOLIHE 3a1atH:
¢ TEOPETHYECKUE UCCISIOBaHHA NIEpeHoca MUKPOBOIHOBOIO H3NyueHua B obnadHoH
armocdepe i cimyHdad 30HOMPOBaHHA ¢ IOBepXHocTH 3emiuH, paspaborka CBU-
NATHOMETPUYECKOro MeToAa ONnpeleNeHus Bilarosanaca atMocdeps! W Bofo3anaca
O0NAaKOR W aHaNM3 INorpemiHocTeil onpeneneHus Bharosamaca atMochepsl H
BOZI03amnaca 06J1aKoB;
¢ CHCTeMaTH3alusd OpPHHIMIIOB MOCTPOCHUA HaseMHOH asToMatusupopanuoii CBY-
panMoMeTpHueCKO annapaTyphl s ONpelelieHHA Brarosaraca arMocepsl H
BOJ03anaca o0NakoR, olipefeneHne TpeboraHmil K XapakTepHCTHKAM anmaparypHoro
KOMILIEKCa, CO3JaHHe aRToMaTH3HpoBaHHoro CBY-panHoMeTpH4ecKoro KoMIuieKca
M MCCREAOBaHHE er0 XAPaKTePHUCTHK, pa3paboTka alropHTMOoB 0OpabOTKH AaHHBIX
CBY-paguoMeTpHuecKoro 30HA4poBaHus arMocepsl;
* OKCIEPUMEHTANbHEIC HCCNEIOBAHHSA, HANpaBieHHBIC Ha M3YYSHMe BPEMEHHOI
(IpOCTPaHCTBEHHOMH) U3MEHYMBOCTH XAPaKTePHCTHK HHCXOIALIErO PaHOTEILIOBOrO
MHKPOBOIIHOBOTO H3MydeHus obnayHoit atmocdepr!, Bnarosamaca atMocdepsl u
popo3anaca 06IakoB B PA3NTHYHBIX PerHOHAX MPH Pa3IHUHBIX METEOYCIOBUAX;

Hayunas Hosu3na pabomst COCTOMT B coBeplieHCTBOBaHud CBY-
pazMoMeTPHYECcKOro MeToja ompelelicHMA Bllarosanaca atMocdepsl M Bojo3araca
061aK0B. B 3THX LIeJIAX BBINOIHEHO ClEAyoIEe:

+ 0DOCHOBaHAZ M peaJ30BaHA CTPYKTypHasd cxXeMa apTroMarH3MpopanHoro CBU-
pazHOMETPHUECKOr0 KOMILIEKCA alnapatypel A onpedcneHdA Birarosaraca
atMocdeps! i1 BOfO3anaca 0GNaKos;

* ONTHMMM3HPOBAHA METOJMKA H3MEPEHHd  XapaKTEePHCTHK  PaJHOTeILIOBOro
u3nydenus armochepsl B CBY-mManazone, obecrnevuBaiomians MUAHUMANBHBIE
MOTPEIIHOCTH ONpeJerneHus Bnaro3anaca armocdepsl H Bogo3araca ob/1axkos;

¢ MpPOBEAEH aHANH3 peanbHOH MOIPEIHOCTH ONpEACNeHHuA Biarozanaca obnadrnoii
aTMocdepsl [0 pe3yabTaraM H3MepeHUil XapakTepUCTHK PafHOTeIUIOBOro U3Ny eHUA
aTMocdeps! Ha AaMHaX BOH okono 13,5 MM 11 8 MM NPH pasMUYHBIX METEOYCIIOBUAX;
o BIEpBbie BLIMOJHEH AQHAIH3 MPOCTPAHCTBCHHO-BPEMCHHOH  H3MEHUMBOCTHM
praroszamaca armocdiepbl M BOO3anaca oONAKOB B PAaIMYHBIX PErvoHax, npH
Pa3IHYHBIX CHHONTHYECKHX CHTYaUHIX;

e BIEpBLle MOMyYeHs! W MPOAHATH3UPOBAHBL HOBBIC IKCIIEPUMEHTANBHBIE JAHHbIC
KOMIIEKCHOIO ~ [ACCHBHO-aKTHBHOIO  PafMONOKALHOHHOIO  3OHIHPOBAHMA
atMocdepsl B NEPHOX Pa3sBUTHA MOIIHBIX KOHBEKTWBHBIX (IpO30OBBIX) 00IaKOB, H
paspaboTanbl  NpednoOXeHHA 1o  Hcrnonab3oBaHio  CBY-papmomerpuueckoit
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undopmMaLu B 3ajaue  CBEPXKPATKOCPOYHOIO NporHosa  ONACHBIX
THAPOMETEOPOIOTHYECKHX SABJICHHUIA.

Hayunasa u npakmuueckas yeHHocmb paGomsi. HauGollee BaXHBIMH
NPEACTABIAIOTCS CIIEAYIOLINE Pe3yNbTaThl KCCIEAOBAHMIT:
¢ 00OCHORAHa CTPYKTYPHas CXeMa aBTOMATH3IMPOBAHHOI anrapaTypsl, H MeTOAUKa
CBY-panuioMeTprueckuX n3MepeHmii, obecneuneaomme onpejeneHne Braro3anaca
aTMocdepsl ¥ BOO3aNaca 0OMaKoB ¢ MOBEPXHOCTH 3eMiu;

e olieleHa peanbHad TOFPELIHOCTE OnPejeNeHHA Bhnarosanaca armocdepst 1
Bojosanaca ofmakop CBY-pagmoMerpHyecKuM METOAOM OpH  pa3nHUHBIX
METEOYCNOBHAX;

® JKCIEpUMEHTANbHBIE JaHHBlE O BPEMEHHON M3MEHYHBOCTH Baro3arnaca
artmocdepsl 4 Bojo3anaca o01aKOB B PasfMYHBIX perHoHax (Haj OKeaHOM ¥ Hax
cyiweif) B pa3iuuHble CE30HEL, MPH Pa3THYHbIX METEGYCIOBHAX;

IpenoskeHHble METOAHKM U CPERCTBA ONPERENCHUA NapaMeTpoB armoubepbt
OPUMEHSIMCh TIPM  [POBEJCHHM KOMIUIGKCHBIX 3JKCIIEPMMEHTOB MO H3YHEHHIO
mapaMerpoB  oGnauHolf  arMocdepst A pPEMIEHHA MPoGaeM  SHepreTHKH
B3aUMONEMCTBHA aTMocepsl M OKeaHa, KOHTPONA pe3yNnpTaTOB  aKTHBHEBIX
BO3/eiCTBUIA, ONpeNeNeHns YCIOBHil pacnpocTpaneHus paaMoBoiiH B Tpomocdepe
3emnu. Pesynerarel paGoOTEl MCMONB3OBANMCE B OTYETAX MO pAAY HAYHHO-
UCCNEROBATEIBCKAX TEM, BBIIONHEHHBIX M0 mporpaMme “Paspessl’”, CBA3aHHBIX C
AKTHBHBIMHM BO3JEHCTBHAMH Ha 006JlaKa, IO MEXOTPACNEBOH HayYHO-TEXHUYECKOMH
nporpamMMme Poccun  “duznka MHUKPOBONH”, 1O MEXAYHAPONHOMY MPOEKTY
BALTEX. ’

PazpaGorannsie B paboTe peKOMeHIaUMM HAMpaBlieHbl Ha MOCTPOCHHUE
HCPCNEKTHBHOM CHCTEMBl BIXHOCTHOTO 3OHIMPOBIHHA HA OCHOBE NMpPHUMEHEHUS
cpeactB u Metona ceresoro CBU-papmomerpudeckoro soHaupopaHus armocdepsl
JUIA pelleHMs 3ajiai HAayKacTHHra H CBEPXKPATKOCPOMHOTO NPOrHO3a  OmacHHIX
FHAPOMETEOPONOTHYECKUX ABICHHH, CBA3AHHBIX C Pa3BUTHEM OGJIaKOB H OCaJIKOB.
Pesynbrathl MCCRenOBaHRH, JIOMYy4YeHHBlE B JUCCEPTALMH, MOTYT WCTIONL3OBATHCH
npu  paspaboTke HasemHoil  aproMaTmsupoBanHoli CBU-pammomerpuueckoif
annaparypsl  TEMIICPaTYpHO-BAMKHOCTHOTO  30HAMpOBaHMA  armocdeph  ani
ofecricieHNs reoU3HYECKOro MOHHTOPHRTA aTMOCgeps! U pellieHus ApYrux 3aaay
METEOPOTOruu. ’

Anpobayun padoms: u nybnuxayuu. IonydeHHLe B XOZe BHIIOMHEHHS
palaThl pe3yNbTaThl AOKIAARIBANHCE U 0OCYHIATHCE Ha CNERYIOWHK KOHGepeHUHAX
U CHMIIO3UYMax:

1. IV Bcecoro3Hat xoH(epeHLMA [0 UCCIEJOBAHMIO POJNM 3HEPrOAKTHBHBIX 30H
OKeaHa B KOPOTKOIIEPMOIHBIX KoslebaHuaX kiumara (Oaecca, oxtiape 1990 1.);

2. 1II nHayyHas koHdepenuns “TlpuMereHHe AMCTAHUMOHHBIX PagMOQHIUYECKHUX
METOJIOB B HCCHEOBAHUAX NpHponHoii cpenst” (Mypowm, utons 1992 r.);

3. MexnynapoaHasd KkoH(epeHIMs N[O NPHMEHCHHEO ONCTAHUMOHHBIX METONOB
(Heusep, CLIA, aaBapp1992r);

4. XVIII Bcepocuiickad KoH{EpCHIMA I10 pACTPOCTPAHEHHIO PaJUOROMIH (C-
ITetepOypr, ceHTAbps 1996r);



5. XIV  Bcepoccuiickuit  cHMIIO3MyM  “PaguonokalHOHHBIE — HCCNEOBaHUA
npupontsix cpen” (C-IlerepOypr, 1996r);
6. Bcepoccuiickas koH}pepeHUHT 1o AKTHBHBIM BO3AEHCTBHAM Ha
ruapomeTeoposorideckue npoueccst (Hanpuuk, okta6ps 1997r.);
7. IIl MexxayHapolHas BbICTaBKA M CHMIIO3MYM IO JHMCTAHLHOHHBIM CpPEICTBAM
nsmepenns (Konenraren, Jauus, nrons 1997r);
8. Permonaneneie III, IV, VIII, IX, X xoudepenuuu no pacHpoCTpaHEHHIO
paxuosonH (C-Ilerepbypr, 1997, 1998, 2002, 2003, 2004rr.);
9. XXIIl Tenepanchas accamOnes Esponeiickoro reogusuueckoro obiuectsa
(Huuua, ®panups, anpens 1998r);
10. V MexnyHapoaHslii cuMmnosuym “Ontuka atMocdepnl 1 okeana” (ToMck, HIOHB
1998r.);
1111 nay4nas kondepenuna “IlpuMeHeHHe IHCTAHUMOHHBIX pPaIMOGH3HYECKHX
METOROB B HCCAEAORAHHAX NPHpoaHol cpensl” (MypoM, Hiob 1999r.);
12.11 Beepoccnitckuit cemunap mo ¢pusuxe MukporonH (H.Hosropoa, mapr 1999r.);
13.Bcepoccuiickas KoHdepeHUMs mo Gu3nke 00MakoB ¥ aKTHEHBIM BO3JEiiCTBHAM Ha
rupoMereoponoryyeckie npoueccsl (Hampunk, okta6ps 2005r.);
14. Kongepenuua BMO no meteoponoruyeckuM npubopaM 1 MeToaam Habmonenuit
TEKO-2008 (C-Iletepbypr, Hoa6ps 2008);
15.XXII Beepoccuiickas koHpepeHUHA 10 pacmpocTpaHeHuto paauosons (Poctos-
Ha JTony, anpens 2008r.);
16.1V Beepoccuiickas HayyHas mxona 1 koHdepenuus “Pamuodusnydeckue MeToabl
B OUCTAHLHOHHOM 30HAUpoRaHuH cper” (Mypown, utons 2009r.);
17.Bcepoccuiickue Hayuble koHdeperuuu-drenus namstu H.A. Apmanna (Mypowm,
aions 2010r.);
Ilo pezynbTaTaM BHINOMHEHHBIX UccaeAoBannil onyOmmkosano 32 paborsl.
JTuynntil exnad agmopa  3aKINOYANCH B TIOCTAHOBKE 3aJay MCCNeTOBaHMI, B
dopMynupoBKe TpeOOBaHNH K anNapaTypHOMY KOMIUIEKCY, Y4aCTHH B €ro CO3XaHHH,
B pa3paboTKe METORMK HaOMIO#eHW1, B MPOBENSHMH 3SKCHEPHMEHTAIIBHBIX
HCCNeR0oBaHHH aTMOCGEpB! ¢ IOMOIUBIO aBTOMaTH3KpoBaHHbIX CBY-panuoMeTpos, B
obpaborke M aHAIH3e MONYHEHHHIX NaHHBIX. ABTOpPOM pa3paloTaHbl MpPeaIoKeHHA
Mo MCIoNbL30BaHHI0 MeTonoB CBY-pamHoMeTpHYECKOro 30HIMpOBaHHA aTMocdepsl
Jihi peleHus 3apad CBEPXKPATKOCPOHHOTO IpOTHO3a ONacHbIX
FUAPOMETEOPOTIOTHYECKHX ABNICHUH, CBA3aHHBIX C pa3BHTHEM 0OJIAKOB M 0CAJKOB.
Hocmoseprocmy  nomydenHpix B paboTe  pe3ynsTaroB  o0ycnoBneHa
NpUMEHEHHEM COBPEMEHHOI annaparypsl M METOAOB W3MEpEHUit, MaTeMaTHYeCKUuX
MeToJ0B 00paboTKM pe3yJIbTaTOB 3KCIEPUMEHTOR, 4 TalkKe MNpoBeseHHeM
CPAaBHHTENBLHBIX  JKCMIEPMMEHTOB C  NpPUMEHEHHEM  He3aBUCHUMBIX  METOIOB
H3MepeHHH.
Ha 3aujumy estocames oCEOBHBIE NIONOXKEHNA U Pe3yNbTaThl MCCIIeNOBaHHI
asTopa:
1. Pesymprater  paspabotkyi M HCCNeXoBaHus  aBToMaTusHpoBaHHoH CBU-
PAAMOMETPHYECKOH annapaTypst JUiA ONpEeseSieHHs Biarosanaca atMocdeps! U



BOZ103a11aca 06J1aK0B C [OBEpXHOCTH 3eMmny, 060CHOBaHHE BBIGOPA CTPYKTYPHBIX
cxeM annapatypsi, Metoga CBY-panuoMeTpHIECKHX H3MEPEHNH;

2. Pesynbratel ob6padorkn CBY-panviomerpudeckHX HaHHBIX, BBIIIONHEHHBIX B
pa3NHMYHBIX PEervOHaX IpPH pasfNMYHBIX METeOyCHOBHAX, Haj OKeaHoM H Hal
Cywei, B TOM uucie B TePHOJ PasBHUTHA IyOOKOH KOHBEKIMHM M TIpo3, W
npejiokenda 1o ucnosnpiosanmo CBY-panuoMerpudeckoil uHbopMauuu B
3a/la4ax NpOrHo3a ONACHEIX THAPOMETEOPONIOTHYECKHX ABJIEHUH;

3. Pesyneratel  aHanusa norpemHocteit  CBY-papnomerpuueckoro  Merona
onpefe/ieHHs Blarozanaca aTMochepsl H Bogo3anaca o6IaKos;

4. PesynpTaThl MCCAENOBaHMM BpeMeHHON (IPOCTPAaHCTBEHHON) W3MEHYHBOCTH
Brarosaimaca atMocdepsl H Bogo3anaca o6akoB B Pa3IHYHBIX PErHOHaX CPEANUX
WHPOT (Ha/l OKEAHOM ¥ HAA cyuueil);

5. Pesyneratsl OUSHKH BIMSHUA Bapuaui Brarosanaca atMoctepbl H BOJ03aNAaca
obnakoB Ha MHTerpaibHOe ocinabneHie MUKPOPaaKoBoIH B oGnautoit armocdepe.

Cmpyxmypa u o6vem pabomst. [JuccepTallds COCTONT U3 BBEICHHUS, 3-X rI1as,
3aKIIOYEHUA M CIHCKa IuTepatype! M3 186 HanMeHoBaHMil, conepxuT 167 cTpaHul

OCHOBHOrO TEKCTa, 45 pUCYHKOB W 24 tabmuupt.

2. KPATKOE COJEPKAHUHE PABOTHI

Bo esedenun paccmarpuBactcs 00OCHOBaHHME aKTYalbHOCTH  paboTel,
copMynHpoBaHk! uens paGoTel H 33734y McCAeJOBaHUH, HayyHasd HOBH3HA paboTH!
W ee MOpaKTHYeCcKasd 3HAYHUMOCTh, cofepkanie paborel. OTMeueHa BAXKHOCTb
pazeutHs CBU-painoMeTpUueckoro MeTofa ompeleleHHA Biarosanaca arMochepsl
U BojJo3anaca oONakoB, HEOOXOAUMOCTh COBEPINCHCTBOBAHMA METOAHK H
annapatypel, aKTyaJbHOCTH nposedeHw1 CBY-paguoMeTpuueckMx wHccnexosaHuit
AN pellieHHA NPHKIAZHBIX 3ajad Mereoposoruu. PaccMotpeHsl ocoBeHHOCTH M
npeumyimectea CBY-paguoMeTpHIeckoro MeToda JHCTAHIHOHHOIO 30HIMPOBAHUA
aTMoctephl, OTMEUEH BKIIAJ BefylUHX OTEYeCTBEHHDBIX H 3apyOeXKHbIX OpraHH3auuit
B pa3BHTHE 3Toro Metofa. [loctarneHa 3afada cO3OaHHA ABTOMATH3HPOBaHHOMH
annapaTypsl JJis onpejesieHus Bnarosamaca atMocdepsl W Bogosanaca oOnakos i
OpOBEAECHHE 3KCMEPHUMEHTANBHBIX HCCASJOBaHMI  BpeMeHHOH H3MEHYMBOCTH
Bnarozanmaca armocdepsl K Bogozamaca obnakxos. IlepeudcneHbl OCHOBHEIE
pe3yNbTaTHl, NOXYYEHHbIE ABTOPOM, OTMedeHa HX 3KayMMocTs. CQHopMyIHpOBaHE!
NONOKEHH S, BHIHOCHMBIE Ha 3aluTy.

B nepsoii znaee paceMoTpessl pusnueckie ocHossl CBU-pannomerpiyeckoro
MeTOoa  ONpedeneHHs [apaMeTpoR  aTtMocdepel C  MOBEPXHOCTH  3emin,
UCIIoNb3yeMble METONMKH OnpedesieHHs Brnarosanaca atMoctepsl M Bomo3anaca
061aKoB M0 pe3ynsTaTaM H3MepeHHit MHTEHCUBHOCTH HHCXOIAIEro COOCTBEHHOTO
panMoTeIIOBOro Many4yeHMs atMocteprl. OnpeneneHsl OCHOBHBIE TpeOoBaHMS K
TEXHUYECKMM XapaKTEPUCTHKAaM annapaTypHOrO XOMIUIEKCa I  ONpefcneHHA
XAPaKTePHCTHK Biaroconepsxanns atmochepst Metonom CBY-pansomerpun.

B pazgene 1.1. npHBOAATCA OCHOBHEIE COOTHONICHMA, OMKCHIBAIONIKE NIEPEHOC
paIMOTENIIOBOrO M3My4YeHNs B arMocdepe, HCNONb3yeMble JU18 aHAIN3a Pe3ybTaToR
IKCTIEPUMEHTOR U BBIpabOTKM TpeCoBaHHMit k cosgapaemoll annaparype. llokasaHo,

7



4TO OCHOBHOIl BKNAg B w3nyueHue (nornomenue) armocdepoit 8 CBUY-guanazoue
BHOCAT BOAAHON map, KHCNOpPOJ, >KHAKOKameasHele obnaka u ocankd. Ilpuseacust
OCHOBHBIE COOTHOMIEHHA JIJIA PacyeTa MMKPOBOJHOBBIX CHEKTPOB TIOTTIOMIEGHWA M
H3Ny4eHHa paguoBofiH. IlokazaHo, 4YTO OpUMeHeHME Pa3iUYHBIX ANTOPHTMOB
pacyeTa panMOTENNOBOrO H3MY4eHUSA BONMM3X AMHMM MOTMOEHHA BOASHOIO Mapa
22.235ITI nator 6nu3Kue pe3ynbTarhi.

B pazmene 1.2. cdopmynupoBana 3ajaua ONpeAeNeHHA HHTErpajibHBIX
[apaMeTPOB aTMoCchephl M0 PagHOTeNIOROMY HYHEHHUIO! Brarosamaca arMocdeps!

Q=Tp(z)‘dz, p(z) -npodune abcomoOTHON BMaXXKHOCTH, M BoJo3anaca o6makoB
0

:
W = Iw(z)~dz,w(z)- npodunb BOAHOCTH, z,, z, -BBICOTHI BepXHell M HWKHeil rpanul
7

obnaxa. Hanbonee HH(opMaTHBHEIE YUACTKU CreKTpa M3myueHHs aTMochepsl and
petueHns 3THX 3aad cnegytompe: 1.6-1.9 mm, 4.2-3.0 mm, 7-9.5 My, 12.8-14.3 M,
20-32 mm. Ina armocdeps, conepxatteil cionuctoobpazssie obnaka onpeneseHHe
Bnaroszanaca arMocdepsl ¥ Bojo3amaca o0NAKOB OCYIECTBIAETCA M3 Pe3yJpTaToR
M3MEPEHUA XAPaKTEPUCTHK PATMOTEIIOBOrO U3NYUYCHHS HA JABYX 4acrorax BOMMaun
LUEHTpa JIMHUM nornomerHud BoagHoro mapa 21.0I'Tw u 36.5I . s atmocdepsl,
cojepkaieii MOIIHBIC KOHREKTHBHbIe o0Naka, pPeINAeTcsi OXHONApaMeTpHYecKasd
3aja4a  oNpeJENcHMA Bojo3amaca o00NakoB M3  H3MepeHHH  XapaKTEepUCTHK
PaZIMOTENNOBOrO M3NyuYeHNs atMoc(epbl NMpH 9acToTax 3oHadpoBadma 9.3ITw u
36.5TTu. OcHoBHblE (AKTOPEI, OKasblBaOI[He BIMAHME Ha TOrPEMHOCTH
onpezeNends Bharosamaca arMmocepbl M BOHO3amaca oOnakoB, caexyromue:
[OrPEMIHOCTE ANTOPUTMOB pAcHeTa MNOrNOMEHHA B KUCIOPOAE, BOMIHOM flape,
HOrpellIHOCTE OUEHKH TEMITEPATYPHI KareabHbIX 00aKoB, paccesHue H3MYHEHHT Ha
KPYNHBIX KaligX, NOrpeliHOCTE W3MEPEHHA XapaKTepPUCTHK pPaJHOTENIOBOro
wsnyyenus. [IpHBOJATCA COOTHOINEHMA, CBA3LIBAIOIIHE  MCKOMBIE [1ApaMETPEI
at™Mochepsl O u W ¢ paniOAPKOCTHEIMY TEMIIEPaTypaM# B 3CHHTHOM HaUpaBiesny
Ta(A,), Ta(d,), (A, =14Mm, A,=82mum): Q=a,+a,-Ta(i, Y+a, -Ta(d, ),
W =b,+b -Ta(A,)+ b, -Ta(A,). B obuiem cnyuae ko3 PUUHEHTE! perpeccun a ,
33BMCAT OT pacnipefiefieHns MeTeoaneMeHToB B aTMocdepe. ITooToMy AuckperHDiit
Habop ko3pHLMEeHTOB perpeccuy MONy4eH A1 pasHYHBIX Mofenedl armocdephi i
THINHYHBIX CHHOMNTHYeCKkHX cuTyauuit. Koppekuus xo3QdHUMEHTOR perpeccuu
MOXCT OCYIHECTBJIATHLCA B pPe3yNbTaTe WICPALMOHHON NpOUERYpEl H YYHTHIBACT
0Co6eHHOCTH TeKYWIero pacnpefenchus MeTeonapaMeTpos arMocdepsl. B kagecTse
ucxondoif MHGOOPMALNK HCHOAB30BANHC, RAaHHBIE PaJHO30HAMPOBaHHA (Ipoduiu
TeMNEPaTyphl, AABNEHN, BIAXKHOCTH 2TMOC(EpEl) M BOJHOCTH 00NaKoB.

B pazgene 1.3. mpoaHanM3MpoBaHBI METOABl H3MEPEHMA XapPaKTCPHCTHK
pamuoTeIUIOBOro  M3MydeHns arMocdeps! ¢ noBepxHOCTH  3eMimu  (MeTonbl
OTHOCHTE/IBHBIX YIIIOMECTHBIX/a3UMYTaNnbHBIX  «Paspe3oBy», METoA  abcomoTHBIX
M3Meperuil, panuoacTpoHomuteckuii MeTon). OTMmeueHbl JOCTOMHCTBA M HEJOCTATKH
METOJOB YFIIOMECTHBIX, a3UMYTATBHBIX “paspe20B” M MeTolda abCOMOTHEIX
m3Mepenuil. PanyoactpoHoMUeCKHA METON, OCHOBAHHEIH HA PETHCTPALMH YTIOBOK
3aBHCHMOCTH  HMHTEHCHBHOCTH H3nydenus ConHlla, MNO3BONACT ONPenesiarh
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HOMIOWEHHE aTMOCQEPE ¢ MOrpeltHOCTE oKkoio 10%, ogHako, HE MO3BONAET
[IPOBOAUTL HeNpepbiBHbIE H3MepeHHs. [t peaii3ali{i HenpephbIBHBIX HaboenHi
BIaro3anaca atMocepsl 1 Bogo3anaca o6/1akoB HPEATOKEHO HCIIONE30BATE METOX
BPEMEHHBIX  «pa3pe30B»,  OCHOBAHHBIH HA  DPETHCTPAUMH  HMUCXOZAIIETO
PAIHOTEIUIOROTO  H3TydeHHs atMmocdepsl 1pH  (QHKCHPOBAHHOM  IOJNOXKEHHM
OUarpaMMEl HATPABICHHOCTH aHTEHHBI. IlOMyYeHbI OLEHKM BKJIANa PpasiMYHBIX
COCTABJLIIOMMX (NOTEPH AHTEHHBI, BIHARME IOJNA PACCeAHHA M PagHOAPKOCTHOrO
¢oHa, DNOIPEIIHOCTH M3MepeHUs aHTEHHOHM TeMIepaTyphl) B CYMMapHYo
NOTPEMIHOCT H3MEPEHI PAAHOAPKOCTHOA TeMIIEpPaTyphl aTMOC(HEpBL

Bmopaa 2raea TOCBAIIEHA H3NOXKEHMIO NPHHIMROB noctpoeHns CBY-
PaTMOMEeTPUYECKOl ammapaTypsl JUIS ONpefeeHHs Bharosamaca arMocdepsl H
Bojo3anaca  ofnakoB. IlpuBomdrcs  OoODOCHOBaHHME  CTPYKTYPHOH  CXeMsl
aBTOMAaTH3HPORAHHON anmaparypsl H onucanHe MeTonoB xanubposku CBY-
PanHOMETPOB.

B paznene 2.1. BbIIOAHEH CPAaBHUTCHLHBIA aHAMH3 paAsAUYHBIX CXEM
nocrpoeHd CBY-paqiioMeTpoB: KOMIIEHCALOHHOTO, MOIYJALHOHHOIO, HYJIEBOTO,
¢ MWIOT CHTHAIOM, NpEJICTaBlIEeHbl OCHOBHBIE COOTHOIIEHHS, OMHUCHIBAIOLIHE
¢aykTyaunonnyto dyBcTBUTenbHOCTE CBY-pagHoMeTpoB. BhIMOJNHEH KpaTKHi
o0630p Meteoponorndecknx CBU-pagoMeTpoB  BIAXHOCTHOTO  30HAMPOBAHHA
aT™MoctepE!, IPUBOJATCS MX OCHOBHBEIE TEXHHYECKHE XapakTepHcTHKH. IloctaBneHa
jaflada MHHUMI3alHEH UIYMOB aHTEHHB! U IIOTEPh BXONHOIO TPaKTa, NpHMEHEHHE
HAJIeKHBIX TIPUEMHBIX YCTpOMCTB, YXORIETBOPSIOWINX TpeOOBAHHMAM ILIYMOBLIX
CBOMCTB, H 06ecIeYHBaOIMX CTaGHIBHOCTD YCHICHHUA.

B paspene 2.2. npencraBneHo omucanue cosganHoro B 'Y «ITO»
asToMarHsuposaHHoro CBY-pagHoMeTpHdeckoro KOMILIEKCA almaparyphl it
onpeleneH Blaro3amnaca arMoceps! i Bogosanaca obnaxor. B coctas annaparypst
smovensl  CBY-papgmoMerpudeckue NpUeMHBle YCTpoifctBa, pabotaiomue Ha
yacrorax 21.0I' T (TkHa BOMHBI A, = 14 Mm) 1 36.50 T (anuna BOMHEL A, =82 My ),
aHTeHHasd CHcTeMa, ¥ NepcoHanbHblil koMurioTep. CBU-paoMeTphl TIOCTPOEHBl Ha
OCHOBE CYIepreTepoAUHHAIX NPHEMHHKOB ¢ froiocoif ycurerua 200Mru (21.0I'T) »
400Mru (36.5ITu). CBY-pagnoMeTpsl NOCTPOSHEl HA OCHOBE TPHMEHESHUA CXEMBI
CYIepreTepoAMHHOre  NPHEMHHKA, DPEANM3YIOT  MOJIYJAUHOHHBIA  DpHHIMI
H3MEPEHMA, MCIIONB3YIOT BO BXOXHOM aHTEHHO-BOJIHOBOJHOM TPAaKTe IpOrpaMMHO-
yrpapngemsle CBYU-nepexmouareny n resepatopsl myMa. TpeGyeMas cTabiibHOCTS
YCWIEHUA HNOCTHIaeTci HpPHMEHECHMEM CHCTEMBl TEPMOCTATHPOBAHHA  Y3JIOB
papHoMeTpa H  crabwimsaupell NHTAlOMMX HANpAXeHUH (TOKOB) YCTpOHCTB
panuomerpa. DIyKTyalMOHHAs YyBCTBUTENBHOCTH PAJAHOMETPOB COCTABNANA HE
xyxe 0.5K/c™, umpumHa myga auarpaMMpl HATPaBACHHOCTH Mo YposHIO 31B
paBHsnace  10rpagycam (ckansApHas pymopHas aHTeHna) u 0.7 rpagycos
(napabommdeckad aHteHHa). Cucrema ympaBiesmss W cbopa ganusrx CBU-
PAIHOMETPHYECKOr0 KOMILIEKCA OOECHEYHBAET YNPABNCHUEC PEXHMAaMH paboTsl
CBY-panvuoMeTpoB, yrpaBleHue aHTEHHOH CHCTEMOH, Npeobpa3oRaHHE BHIXOJHBIX
aHanorogeix cursanos CBY-papnomerpor B muQpoBoit kon, obpaboTky HaHHBIX.
HJaHo onucanne aIropHTMOR yrpaBleHnsd, c6opa, o6paboTK HaHHBIX.
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B painene 2.3. BoIMOMHEH aHANUI CXEM NMOCTPOEHUA nonApusanuorHsx CBY-
panvoMeTpOB, HCHONL3YeMBIX Ia HabmoZeHuit aTMochepbl, peaM3YIOIMHX Kak
TIONHBIH  NMONAPH3AUMOHHBIA  aHanus (usMmepenne 4-x napametrpoR CTokca
H3IIYUeHUA), TAK M YaCTHUHBLi aHamn3 HanGonee MHQOPMATHEHEIX NMEPBLIX JBYX
napaMerpoB Ctokca. [Ipuponurca onucaune CBY-panuomeTpuyeckoil anmapatypel,
HCIONB3YyeMOM Ul MCCNeJOBaHus KOHBeKTHBHbIX 00makoB. B coctap ammapartypet
BXOAUT nofapisanuonnstit CBY-paguomerp 36.5TT1 (amuea BONHEL A =82 mMm), Ha
BXOJIe KOTOPOrO  YCT3HOBJICH SJIEKTPHYECKH  YNpaBiseMmblii  (eppuToBbIi
nepexmodarens  Papages.  Cramapuelif  KOHWHECKHMiE  pynop, MMM
OCECHMMETPHYHYI0 [UArpaMMy HalpaBNEHHOCTH, MHCIONE3YETCA B  Ka4ecTBE
obmyuarens anTeHHo# cucteMs! Kaccerpena. 1llupyna guarpaMMbl HaNPaRIeHHOCTH
aHTeHHBI MO ypoBHIO 33b cocraBnsger 15 yrnoeeix MHHYT. Jna xanuGposxu
HONAPU3ANMOHHOIO  PafHOMETPA HCHONLIYETCA YOTAHOBNCHHBIT B IUIOCKOCTH
OTpaxartens CHCTEMB! Kaccerpena INEKTPAYECKH YIpPaBIAEMEIH
HONYIPOBOAHUKOBEL reHepaTop yMa, MoOIHOCTE HCTOYHUKR LHyMa, IPHBEAEHHAsT
Ko Bxony CBY-paguomerpa cocrarnser okono 20K,

B pasnene 2.4. cucrematusipoBaHel MeTops! kanubposku CBY-panvomertpos,
NPUBOJATCS OCHORHBIE COOTHOINEGHWA, WCHONB3yeMble Inpn Kamnbposke CBU-
PANMOMETPOB, BLINONHCHBl OUCHKU NOTPEINHOCTER  HCMONLIYEMBIX  METO/0B
kamubpoBkH (METOZ YIIOMECTHBIX “paspe3oB”, METOA  IUHPOKOAMEPTYPHEIX
H3Jlyqaresiell Ipy YpOBHAX TepMogHHaMmueckoii TeMnepatypsl 80K u 290K, Meton
pacyeTa XapakTepUCTHK pajdoTennosoro winyuenus OesoGnaunoli atmMocdepst mo
JaHHBIM CHHXPOHHOIO PaJHo30HAMpOBaHUA). IlOrpelIHOCTh KATHOPOBKH LA
PA3THIHBIX METOJIOB HaXoAMTcA B nipefenax ot 0.5 go 2 K.

Pazgen 2.5. mMoCBAMEH aHanW3y PE3YNBTATOR  IKCICPUMEHTANBLHRIX
ACCNIE0BAHNI PAJAHOTEIUIOBOrO M3TyHEeHUs aTMOC(EPhE B IEPHON MEXIYHAPOIHOTO
sxcneprventa BALTEX. Buinonnesns! cpaBHeHMA AaHHbIX CHHXPOHHEIX H3MEPEHHH
panuoreriooro waayuenus arMocdepet CLIWA-NET CBY-panuometpamu
pasnuuHbIx npoussoaurenieii (Kabay, asrycr 2001r). B pesynbTare gucnepcHOBHOro
ananmza CBY-paaHOMeTpHYECKHX HAHHBIX TOJYYEHBl KOJMYECTRECHHBIE OLCHKH
[OrPEIMHOCTH  W3MEperuil pPanvospKOCTHRIX Temmeparyp pasnmdHeiMu  CBY-
panygoMeTpamy, paboTalommMer Ha Jactotax okono 22.2 I'Tn, 30 I'Tu, 37 I

B pasgene 2.6. chopMyInpoBaHs! IlepcrneKTHBbI coBepmeHcTBoBanus CBY
PAIMOMETPHYECKOrO KOMIUIKCZ MNA ONpejefeHMA [apamMeTpoB  aTMoc(epsl,
CBA3AHHBIC C YIYYMCHUEM TEXHUYECKHX XAPAKTEPHUCTHK, COBEPINEHCTBOBAHUEM
yanos (antensofi cucteMsl, CBUY-pamuoMeTpuuecKHX NPHEMHHKOB, CHCTEMBI
JaIMMTHL O KIHMATHYecKMX Bosfelictemit w  T.4.), pa3paboTkoil BOHPOCOR
ofecrieueHHAs €IHHCTBA M3MEPEHHI M MeTPONOTHYEcKoro ofecreyenus CeTeBBIX
CBY-pagnoMeTpHIECKHX H3MEPEHUIA.

B  mpemveii 21g8e TIpEACTAaBNCHB  PE3yNbTATH  OKCHEPHAMEHTANBHEIX
uccnefoBaHnit  aTMocdepsl,  MONy4YeHHBle ¢ NPHMEHEHHEM  HA3eMHBIX
aBToMaTu3uposanHelx CBY-paguoMerpor (Mumnsl Bos 8MM/ 13.5 mm; 8 mm / 14
MM; 8 M/ 32 MM) B pasnumubie ce3oHs1 1989-2007¢r. B Jlennuarpanckoi obnactu 1
BecHOR 1990r, nap okeaHoM B paifonax Cesepnoit ATnanTHkd. OCHOBHBEIE 3aa9H

10



JKCNEPUMEHTAILHLIX HccnefoBannii arMocdepbl CBA3anbl ¢ anpobaumeil MeTOQMK
CBY-paguoMeTp{4eckoro 30HIMPOBAaHMA Biaro3amaca arMocdepnl M Eodo3amaca
obnakoB; mcciefoBaHHeM BpeMeHHOH H3MEHUNBOCTH Biiarodanaca aTtMmocepsl u
BOfo3anaca o6MaKOR B PasAHYHBIX PErHOHAX CPENHMX LIHPOT; aHATHIOM JaHHbIX
xomiuiekcHoro (CBU-paguoMeTpHueckoro M pagHMoNIOKalMOHHOIO) 30HAMPORAHUA
atMocdeps! B MepHOM Pa3BUTHA OMACHBIX THAPOMETEOPOIOTHUECKUX ABNSHUEL

B paspene 3.1. paHa KpaTkad XapaKTepHCTHKA MCIONB3YeMbIX B
3KkcnepumenTax cpeacrts CBU-pagnomerpudeckore 30HMMpoBaHUL aTMoceps! U
MeTomuky  HaOmomeHuit aTMocdepsl H OOJakOB, € MOMOINBIO KOTOPHIX OhUTH
NOJIy4eHbl PAObE  OKCTIEPUMEHTAILHBIX JAHHBIX O BPEMEHHOH W3IMEHYMBOCTH
BJIaro3amaca atMocQepsi, Bojo3anaca o0nakoB. B cooTBeTcTBHA € 9TOH MeTOAUKOM
H3MEPEHHA HHCXOMAMWETO PAAHOTEILIOBOTO HITYYeHUS aTMOCdheph! OCYIECTBIIETC
npH (HMKCHPOBAHHEIX YINIaX MeCTa B COUETAHHU C METOMAaMH BHEIIHel abCOOTHOMA
KaJMOPOBKY, MPUMEHEHE! YTOYHEHHBIE ANTOPUTME] OLIEHKH Bjlaro3amaca arMocgepst
U Bojosanaca oOmakoB. B cmyuae HabmogeHMit KOHBEKTHMBHBIX OONaxoR  JUIt
onpejeneHH XapaKTEPUCTHK  pAJHOTEIUIOBOYO  H3TYMEHHS  MCIIONB30BAINCEH
METOAHKH TaK Ha3hIBAEMBIX OTHOCHTEIBHBIX  YIIOMECTHBIX H a3HMYTMIbHBIX
“pa3pe3oB” aTMOChEpEI.

B paznene 3.2. mpuBomgTcs pe3ynpTaTHl UCCICKOBAHUS NPOCTPAaHCTBEHHO-
BPEMEHHOHf M3MeHYMBOCTH Braro3amaca arMocdepsl M Bojo3anaca O00JNAKOB B
pasHABX PErHOHAX: HAJ OKEAHOM M HaJ Cymleil B CpeIHHX LIHPOTaX. BblnonxeH
aHAN{3 Pe3y/bTaTOB HUCCIESSOBaHUA Blaro3amaca atMocgepsl H Bogo3anaca o6nakoB
HaJ OKeaHOM, B TIIEPHOJA DJKCHepHMeHTa «Amnanrake-90». Ananms CBU-
PAnMOMETPHYCCKMX HAHHBIX [OKasal CyIIECTBEHHOE BAMSHUE CHHOLTHYECKHX
FIPOLIECCOB, MPOTEKAIOIMNX B aTMocdepe Ha H3MCHEHHE RBJIArozanaca armocepsl o
Bogo3amaca obmakoB B paifode HerodayHmieHACKOM 30HBI OKeaHa: B HHTepBaie
4..45 xr/v’ mauonblume 3HaueHms Buarosanaca arMochepsl OTMEYANHCH B
BOCTOYHOI YacTy LMKIIOHOR, TaM JXK€ OTMeYaluch U OONBUIME 3HAYEHHS BOZO3anaca
0671aK0B, 2 MHHHMAJIbHBIC 3HAYEHHA BJaro3anaca atMocdephl HabMOAATHCE B AApax
BBICOKOTO faBjicHHA, (GOPMHUPYIOIHXCA B THUTOBBIX YacTaxX LukiioHos, Jna
THIIHYHBIX CHHONTHYECKMX CHTyalui IOMy4eHsl KOMHIeCTBEHHBIE OLEHKN CPEITHUX
sHadendil (C3) m cpemHux xBazparudeckux otknoHeduit (CKO) srarosanaca
arMocheps! ¥ Bomozanaca obnakoB. IIpoaHATH3WPOBaHB! IPOCTPAHCTBEHHBIE
BapHaLUK Biaro3anaca atMoc(epsl ¥ Bojo3anaca o6nakos (Ha Macirrabax nopsiaxa
1000 xM) B CeBepHOiT ATNaHTHKE.

IlpuBosatcs npumepsl CBY-paguomeTpryeckux HabmrogeHHit Brarosamaca
armMocepsl M Bojozamaca OONAKOB B Pa3NUMYHBIE CE30HBI V1A YCJIOBHIL
Jlennnrpanckoit obmacth. IlomydeHsl pesymbTars! CpaBHEHHIT PaTMO30HAOBBIX M
pafHOMETPHUECKHX 3HaYeHHit Brarozamaca arMocdiepnl. VcraHosneHo, 410 ANA
armocdepsl, cofepxameil croucTooGpassie obnaka Ge3 OCaikoB, NPH BapualAX
Barosanaca atMocdepst B unTepsane (2..45)kr/M’, Bofo3anacax OONAKOB MeHee
2Kkr/M®  cpenHss  KBafpaTHYecKasd MOTPEUIHOCTh  ONpPENCNEHHA  BlArc3anaca
aTMochepsl B 3eHHTE IA palioHOB HCCleRoBammil coctannana (0.7..1.3) koM’ ¢
JOBEPHTENBHOI BepoaTHOCTREO 0.9.



BeinonmHeHs! MCceAOBaHUA BpPEMEHHBIX H INPOCTPAaHCTBEHHBIX BapHallHii
HHTEIPATLHBIX ITAPaMETPOB aTMOC(EPS! C HCHONB3OBAHUEM anMapaTa CTPYKTYPHBIX
$yuxuuit. OUEHKH CPEXHUX UHTCHCHBHOCTEHR BpeMeHHBIX (MyKTyanuii Bllaro3amnaca
atMocepsl M BoJo3amaca oONIakoB BBITONHCHBI Ha BPEMEHHBIX Macmrabax OT
EAUHHI MAHYT [0 HECKOJBKHX CYTOK B paiMdHbie ce3oHHI roga. IlokasaHo, 4To
CpelHHe BpeMeHHLIE CTPYKTYpHBIE  (YBKUHH BNarosamaca arMocdepst
OMHUCHIBAIOTCA CTereHHOW dyHxameit: Dy(AN)=C, A" rpeiu=2/3. Tlomyders!

OLEHKH  CTPYKTYPHBIX ko2 (dHIHeHTOB: Cy =046k py7? - mun*¥ (IeT0),

Cp =015k rM72 oM

KOppesjy Bojio3anaca obJiakoB ¢ BIIAro3amacoM artMmocdepsl,  MO3BONMBIIME
BLUIBHTH CE30HHBIE OCOOEHHOCTH ITOH 3aBHCHMOCTH. '

B pasgene 3.3. BelnonHeH cpaBHUTeNbHBIH ananws CBY-pagsoMeTpHYecKHX U
SMIIMPHYECKUX (CaMONIETHOE 30HAMPORAHME) JAHHBIX O BOJHOCTH 0OJaKoB
pa3nMyHBIX THOB. IlomyueHHsle B pasnuuHble Hepuoxst roma CBY-
PalHOMETPHUECKHME  CPEflHME  3HAYeHWI BOJO3ANACOB  pPAINMMUHBIX  THIIOB
CIOMCTOODpA3HEIX  OONMAakOBR HAXOMATCA B YHOBJNETBOPHTEILHOM COLNIACHH  C
MOJENEHBIMH  OLCHKaMH Bojo3anaca oOONIakoB, OCHOBAaHHEIMUA HA  JaHHBIX
CAMOJIETHOTO W PajO30HAupoBaHuA arMocdepsl B Cepepo-3anagHoMm peruore. B
YacTHOCTH, OTMEYAaeTCs OTHOCUTENbHAA YCTOWYMBOCTH H3IMEPEHHBIX B TEIUIBIH U
XonoAupHl neproisl roja CPEAHHX 3HA4YeHHiT BROJ03aacoB CIIOHCTOODPA3HBIX
obnakos Sc, Sf, B OTIHYHE OT COOTBETCTBYIOMIMX OLEHOK A 00iakoB [Ns.
BrimonHeHHEI! aHaIM3  CC30HHBIX M PETHOHANBHBIX OCOOEGHHOCTEH CTATHCTUKU
BONO3anacoB (WHTErpanbHBIX (yHKLMH pacnpenencHus Bojo3amaca ofNaKos
P(W>X)), wunocTpupyeT pasiH4ui A TEIUIOrO WU XOJIOMHOrO NepuonoB roja. B
JacTHOCTH, MOKa3aHo, 49T0 B XoJopHbii Iepuos (m.BoeiikoBo) B 95% BpeMeHu
Bojo3anac o61akoB B 3eHHTe He npesiman 0.28 kr/v’, a 3HadeHnsa Bojo3amaca
o6nakos, npessumaone 0.52 kr/M® perucTpupoBamuch aHmb B 1% ciyyaes, Han
okeaHoM B 90% BpeMeHH BOjO3anac o6NakoB cocraBmut Meree 0.50 kr/m’, a B
JlenpHrpackot 06MacTH B Temisd HepHOX rojJa Juuwbe B 5% cdydae Bonosanac
ofnakos mpesiman 0.7 kr/m>.

B painene 3.4. mpoaHanM3UpOBAaHb!l pE3yNRTATHI MCCHSXOBAHMH BHaro3amaca
atMocdepsl N BOAO3amaca OOGNAKOB B TEPHON PAa3BHTHA MOIIHBIX KOHBEKTHBHBIX
obnaxos. IlpeacTapieHs! OCHOBBI IaCCHBHO-aKTHBHOTO PaTHOJIOKALHOHHOI0 METOAR
onpe/eneHnd cpefHed BOAHOCTH KOHBEKTHBHOro o065aka, OCafKoB H MeETOJHKA
HaOmoneHMit atMocdepsl, HCTONE3yeMast NPY MCCHCHOBAHNY TMHAMMKY Pa3BUTHA
KOHBEKTHBHBIX (Tpo3oBbIX) obnaxop. CBY-paguoMerpudeckue H3MEpeHHA Ha
ITHHAX BOJH 8.2MM H 3.2¢M, BBINOTHEHHBIE ¢ HOMOIIBIO PaIHOMETPOB, paboTarolux
CHHXPOHHO € METEOpOJIOTHIecKHM paauosnoxaTtopoM MPJI-2 (A=3.2cm) moszsosiiu
ONpE/IENATh BOJO3AMAC KOHBEKTHBHOrO obnaka (B YaCTHOCTH, NepeoXiaXKneHHOH
YacTH 00Jlaka) Ha PasIMUHBLIX CTAAMAX Pa3BUTHA, a TAaKkKe OLUEHHBATH CPEIHIOID
BOJHOCTH obnaka. i oOHapyxeHHA TIpO3OBBIX OOGJaKOB HCIONB30BAICH
pammonokarop MPJI-1 (A=3.2cM), a KoOpAMHATHI MOJHME B TakMX ofyakax
YCTAHABMUBAIHCE PANUONOKAUMOHHBIMA CTaHUMAMM MetpoBoro (A= 200cm) H

(3uma). [lpenctasneHsl pe3ynbTaTHl  HCCIEIOBAHUA
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JAemuMerpoBoro  auamasoHa (A1=10cM, A2=35cM), KoTopele oOOHapyKHBaIOT
HOHH3MPOBAHHEIE KaHAIEI MOMHHIT KaK Tna ofnako-obnako, Tak M 00naKo-3eMIs.
Kpome Toro, rposomsle  paspsiel  (HKCHPOBATUCH  IPO3ONETEHTATOPAMH.
BelnonHeHHBIE KOMIUIEKCHBIE 3KcnmepuMeHThl (Mions 1993-1996rr, n.Typrom,
Jlenunrpanckat oOnacTb) TMOXTBEPAKJAOT CBA3k BlArosamaca armocdepst ¢
npoueccaMi o6pa30BaHHA H 3BOMIOUMH KOHBEKTHBHBIX o0nakoB. KonndectBeHHbIe
cpaBuuTenbHble  ouenkH CBY-pagmomerpumyeckux C3 u CKO Bnarosanaca
atMocdeps! IS HEPHOJOBR PAsBUTHA KOHBEKTHBHAIX 0ONAKOB pazHOIf MOIHOCTH
(Cu hum, Cu med u Cb, Cb rpo3osbix) orpaxennt B TaGnnuel.

Tabauya 1.
Bnaazozanac ammochepsl 6 nepuod pazeumun KOHEEKMUBHbIX 0DAAK06

Cu hum, Cumed | Cb, Cbrp | Becs nepuog
C3, Kr/M2 19,73 29,65 23,78
CKO, Kr/M2 3,17 2,93 5,97

Joid  craguu  rpo3oBoro objaka XapakTepHs! HauOoNbIUME  3HAYEHMA
BJIAro3anaca, a Takxe ero 3HaunTenbHble MesoMacwTablble Bapuarluy, KOTOpbIE B
obsactn rposoBoro oblaka B OTHENbHBIX CIydasx IpeBslianu 50% cpenHero
3HAYEHHA, DKCHECPUMEHTHI OKA3ATH, YTO /LT BOA03ANaca NepeoXIaxIeHnoll JacT
obnaka XapakTepHBl 3HAHHTEILHBIC THCIEPCHH, CYIIECTBYET KOPPEIALIHOHHAA CBA3b
Brarozamaca atMocephl H MApaMeTpoB KOHBEKTHBHOrO o0faka Ha CTafuH
MAaKCHMAITBHOTO pa3BUTHS.

BrIONHEHBl  3KCHEPUMEHTAIBHBIE OLEHKH BTOporo mnapaderpa Crokca
PAIMOTEMNOBOTO H3YyUYEHHsL pPa3INYHLIX THIOB OGNAKOB U JOXAA UpH A=82mm:
IeNoNAPU3ALHAA H3MyYeHNs] MOLHBIX KOHBEKTHBHEIX OONIAKOB COCTABNAET HECKOIBKO
equany K B ciydae OCaIKOB cpelHeil MHTEHCUBHOCTH, NpHYEM, Ha HAKIOHHBIX
TpaccaXx HANYy4YeHHME HA TOPU3OHTANBHOHA [OApH3ALMU IPEBBIIATO H3TyYeHUE Ha
BEPTHKIBHON MmoNspr3anuy. IlomyueHHple 3KCIEPUMEHTAIBHBIC OLECHKU CTRNEHH
JENONAPH3ALNN COGCTBEHHOIO M3JyYeHUA KOHBCKTHBHBIX OOJAKOB € OCAfikaMil HA
HAKIOHHBIX TPaccax COCTABISET MeHee 3%, YTO cornacyercs ¢ INpUOIHACHHBIMU
TEOPETHYECKHUMI OLECHKaMH CTENEHU AENOMIPH3aMY H3lydeHus ocakos. BMmecre ¢
teM, ofHapyxens! anoMmansHeie (oxono 10K) xpaTkoBpeMeHHBIE 3HAYEHUA
JEHOJAPH3ALHHN H3JIYYeHHA HEePeOXIaXIeHHOH YacTH IPo30BOro obiaka.

B pasgene 3.5 npeanoxeH anropurm Heronszopanug CBYU-pagnoMeTpruscKoit
uadOpMalHU 1A CBEPXKPATKOCPOYHOTO IPOTHO3a ONACHbIX ABICHMIL, CBAZAHHBIX €
passurieM obgakoB # ocaakoB. Ha ocHoBe cratuctudeckoro awamusa CBY-
PAJMOMETPHYECKUX JaHHBIX ¥ PagMONOKALMOHHOK HHGOPMALMH IOCTPOeH
pervoHanbHeit CBU-pasuoMeTpHYScKHA  NPOrHOCTHYECKUI  KpuTepuil  aid
Ka4eCTBEHHOIO INPOrHo3a pPa3BHTHA OMACHBIX THIPOMETEOPONOrHYECKUX ABIEHMI
(rpo3, mueHeii). IlpenBapuTensHOEe TECTHPOBAHME NPEUIOKEHHOH  CXEMBI,
BpimonHenHoe B JleHuHrpaackoit obmactn, n.BoeiikoBo, mokazano, dTO
3a0naroBpeMEHHOCTh MPOrHO32 ONACHLIX ABJCHUN MOXET COCTaBNATh OT l4ac. 1o
12y4ac., onpasapIBaeMocTh okomo 0.76.



B paspene 3.6. Beinonxen ananus CBY-pagsoMerpHueckoro MeETOAa OLEHKH
HHTEIPANBHBIX PagHOXapaKTEPHCTHK aTMOC(epsl B MHKPOBOTHOBOM JMAITa3oHe.
TlomyueHs! perpecCHOHHbIE COOTHOIEHHS, CBA3BIBAIOIINE HHTerpalbHOe oclablieHne
Ha pasiMYHBIX YacTOTax ¢ BrarosanacoM arMocepbl H Bopo3anacoM 00IakoB H
NOJXYMEHBl CTATHCTHHMECKHE paclpeleleHHs HHTerpalbHOro ocrnabliieHua peanbHoit
arMocepsl.

3. OCHOBHBIE PE3YJILTATHI PABOTBL

OCHOBHEIE pe3y/ILTaThl pPAaOOTHI 3aKMOYAOTCA B CICAYIOMIEM:

1. Ha ocHoRaHHu HcenefoBaHHi MUKPOBONHOBOTO W3fydeHUst aTMocdepsi ¥
BLINOXHCHHOIO 2HANW3A HOrpENIHOCTER M3MEPEHN XapaKTEPHCTHK HHCXOAAIIETO
PagHOTEIUIOBOTO H3JyYeHHs aTMochepsl 060CHOBAaH BBIOOP CTPYKTYpPHOM CXeMBl
HA3EMHOTO  aBTOMaTH3MpoBaHHoro  CBY-paguoMeTpHUeckOro  KOMILIEKca
anmaparypsl U1 ONpe/eNieHHs Blaro3anaca armocdepsl 4 Bofioanaca obakos. B
COCTaB CO3LAHHOTO KOMIUIEKCa ammapatypbl BkmodeHsl CBY-pamroMmetpel,
paborarommme Ha wactotrax okono 21.0 ITu u 36.5ITu, peanusyromue
MOIOYJUMOHHEIH — NpHMHIMI — u3MepeHHll, npouecc cbopa JAHHBIX
aBTOMAaTH3HPOBAH;

2. YcoBeplIEHCTBOBAHA METOAMKA ONpemeleHHs Brarosanaca armocepsl H
Boj03allaca ODNAaKOB M3 PE3YALTATOB HAleMHLIX aOCONIOTHBEIX H3MepeHuit
XapaKTePUCTHK PaJHOTEILIOBOTO M3TYHEHUA Ha NBYX 4dactoraX okomo 21.0ITu u
36.5ITw.

3. Tlomy4eHE! OLGHKH peanbHoii NOTPeIiHOCTH ONpesesieHis HMHTerpalibHBIX
napaMeTpoB  atMoceps U3 cpaBHMTENbHOTrOo aHanmza naHuelx  CBY-
PaiHOMETPUMECKHX M pacdeTHEIX (panMo30HIOBEIX) M3Mepennii. Cpenmnas
KBafpaTHYeCKad IIOTPEMIHOCTE OMpeflefleHHs Biarolamaca artMocdepsl K3
pesyneTaro  CBY-pamnoMeTpHueckHMX u3MepeHuE Iia caydad arMocdeps,
coflepxamiel  croHcToobpasHble obiraxka 6e3  ocagkoB, HpH  BapHalHMAX
Barozanaca arMocdepsl B 3emuTe 2..45 Kr/M’, 1 pasimHYHBIX paifOHOB
wcenenopanuii coctapisna 0.7...1.3 xr/M* ¢ noBepuTensHOM BeposTHOCTRIO 0.9.

4. Bomonuennstii aHanmus CBY-paguoMerpHdeckMX JaHHBIX O BOjo3anacax
CNIONCTOO0Pa3HBIX 00/MakOB O00HapYXKUBAeT YIOBJIETBOPUTENBHOE COTIIAcCHE
CpemHMX 3HaYeHHH ROJ03aMacOB CIHOHCTOOHPA3HBIX 0ONAKOR ¢ MMEIOIIMMHCH
SMIIUPHYECKUMH JAHHBIMH 0 ROJO3AMAcaX PA3NUUHEIX BUIOB obnakos. Brepssie
TOKa3aHBl PerHOHANBHEE (HaJl OKeaHOM W Haj cyiuefi), Ce30HHBIE OCOOEHHOCTH
UHTErpaNbHBIX BEPOSTHOCTHRIX pacTipeneneHuii Bofjo3amnaca 00aKoB.

5. Bnepsrie BHIIONHEH aHANM3 CHHONTHYECKMX M Me30MaclITaGHeIX BapHalMi
Byaro3anaca arMochepsl U Bogozamaca oOnakoB B CeBepHOH ATIAHTHKE U B
Jlenunrpaackolt 06aacTH OpH Pa3IHIHEIX METEOYCIOBHAX, B TOM YHCHE B IIEPHOR
Pa3BHTHA ODACHBIX IMAPOMETEOPONIOINYECKHX ABICHHUI (MOIUHEIE KOHRBEKTHBHbIE
obnaxa, rpo3bl), M IKCIIEPHMEHTANEHO HCCIIENOBAHbI CE30HHBIE H PEIMOHANBHEIC
0COGEHHOCTH KOPPeNALMOHHOM CBS3M MEXIy BIaro3aracoM aTMmocdepsl M
BofiozamacoM obnakoB. Ilokasano, 4To HaWOONpINAS KOPPEILILMA MEXITY

4



BlIaro3anacoM atMocdepsl H BOZO3anacoM o0NaKOB OTMEYAETCA B XOJOAHBIM
NIePHOJ BpEMEHH, KOTAA r,, =0.7;

. TlomyyeHs! CTaTHCTHYeCKUE OLEHKH Bapuaumii Biarosanaca arMocdepsl H

pojozanaca o6nakoB. [lokasaHo, YTO B NPEINONOKEHHH “3AMOPOXEHHOI
TYpOYneHTHOCTH” CcpeJHHe CTPYKTYpHbIE (YHKUMH Biaro3anaca arMocegepsl B
HHTEepBale MacirraboB oT eauHul Ko 1000 kM anmpokcHMHDYOTCA THRHYHBIM
UL IBYXpa3sMepHOif TypOYJICHTHOCTH 3aKOHOM - “crerieHH 2/3”. JlaHBl OUEHKH
Ce30HHOH  M3MEHYMBOCTH  CTpYKTypHoro  kodhduipieHTa  Brnarosamaca
aTMocdepsl;

Ipoanany3upoBaHO BIMAHHE BPEMEHHBIX M MPOCTPAHCTBEHHBIX BapHaUMH
Brargsamnaca arMocdepsl M BoJoO3ariaca obJIAKOB Ha MHTErpanbHoe ociabneHue
obnaunoit armocdeprt B CBUY-guanasone. I[loiydeHbl CTaTHCTHYECKHE OLEHKH
HHTErpaibHOro ocnabnenus peanbHoii atMocdepsl NpH AIMHAX BOIH 32...3 MM;
Ha ocHoBe aHanu3a 3KCHEPHMEHTAIBHBIX JaHHAIX pajuonoKanuoHHoro u CBY-
PaIHOMETPHIECKOTO  30HAMPOBaHMA  atMocdepsl B MepHoJ  PasBUTHA
KOHBEKTHBHBIX 00JakoB paspaloTaHb! peKoMeHJau| To ucnomk3osanmo CBY-
PaAMOMETpHYCCKO HHQOpMalMu B 3ajade CBEPXKPAaTKOCPOYHOIO MpOTHO3a
ONACHBIX  [HAPOMCETCOPONOrHIecKHX sBjaeHH# (rpo3, MiBHeH), NpenoxeHa
TpocTasi Mojens g noctpoeHua CBY-paauoMeTpHYecKoro HPOrHOCTHYECKOro
KpuTepus, chopMysHporansl TpeboBaHHa x cucteme CBY-pagmomerpuaeckoro
CETEBOTO BIKHOCTHOIO 30HIHPOBaHUA aTMOc(epslL.
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