PedepanbHas

no rudpomMeTeopPOAOTU
okpykatoueu
(Pocrudpo

ISSN 2410-8758

OYHOAAMEHTAJIbHAA U NPUKNAQOHAA
KnMMATONorums

Tom 8 Ne 1



OYHOAMEHTAJIbHAA U NMPUKITAOHAA KITUMATOJOI A

Hayunsrii xxypHan (4 BBIITyCKa B TOf), MyOIUKYIOIIWKA OpUTHHAIBHBIE U 0030pHBIE
CTaThbM O TIpoOIleccax M SIBICHUAX PErMOHAIBHOTO M TIJI00aJbHOTO MacumTaboB IO
cienylomed  TeMaTuke:  (OPMHpPOBaHME ~ KiuMMara  3eMJIM, eCTeCTBEHHblE U
AQHTPOIIOTCHHBIE  (DAKTOPBI M3MEHEHMs KIMMATHYECKOM CHUCTEMBI, BBISIBICHHE U
aTpuOyIHMsT TPEHJIOB €€ COCTOSHHS M COOTBETCTBYIOIIMX DPHUCKOB IS HMPUPOAHBIX WU
COLIMAIBHO-)KOHOMHWYECKHUX CHCTEM, BONPOCHI MUTHTAIMK W ajzantanuu. [lyOmukyrorcs
TaK)Ke CTaTbU O Pe3yJbTaTaX MOHUTOPUHTA KIMMATHYECKON CHCTEMBI U O 3HAUUTEIHHBIX
coOBbITHSIX B HayyHoM wmwupe. M3maercss mo pemenuto dDepepanbHoll  cirykObl 110
TUAPOMETEOPOIOTHMHY U MOHUTOPUHTY OKPYXKaIOIIeH Cpebl.

Crarby TPEACTABISIIOTCS M ITyOJNMKYIOTCS HAa PYCCKOM WIIM AHIIMHCKOM  SI3BIKaX.
Bo3mokHa Taroke IyOnaMKaus IEepeBOJOB CTaTeH, OIyOIMKOBAaHHBIX paHEee MM Ke B
TEKYIIEM HOMEpe.

PEJAKIIMOHHAS KOJIJIETHSI: C.M. Cemeno (riaBuslit penaktop), K.H. Anaxaes,
MIO. Bapmn (3amectuTens TiaBHOTO pepaktopa), P.B. Bekpsie, B.A. Bposkun, EM. Bomomus,
A.B. Emmcees, A.H. 3omotokpeumH, A.JI. IBanos, B.M. Karmos (3aMecTHTeNb IJIABHOTO PeIakTopa),
AB. Kucnos, A.B. Knermkos, A.I'. Kocranoit, B.H. Kpymaraukos, C.A. Jlaspos, B.®. JloruHos,
I'B. Manxosa, E.C. Hecrepos, B.H. ITopdupses, JLA. IIpoxopoBa (OTBETCTBEHHBIH CEKpeTaphb),
3.51. ParpkoBa, B.A. Cemenos, A.M. Crepun, C.H. Crenanerko, E.. XneOxnkosa.

Anpec U IEPBUYHOTO MPEACTABICHUS MaTeprasioB aiisl myonukanuu: P®, 107258,
. Mockga, yi. ['me6oBckas, a. 20b, UT'KD, CemenoBy C.M.; semenov(@igce.ru.
MesxayHapoIHBII CTaHAAPTHBIM HOMEP CEPUAIBHOTO Nepuogudeckoro uzganus: ISSN
2410-8758.

CBHIETEIHCTBO O PETUCTPAINHN KypHaIa B popme nedatHoro CMU:
TN Ne ®C77-74294 ot 9 Hos16ps1 2018 1.

BeO-cTpanuma: https://fa-climatology.ru.

FUNDAMENTAL AND APPLIED CLIMATOLOGY

A quarterly scientific journal publishing original and review papers on events and
processes of regional and global scales on the following topics: Earth’s climate forming
processes, natural and anthropogenic factors of changes in the climate system, detection
and attribution of its trends and associated risks for natural and socio-economic systems,
mitigation and adaptation issues. Articles presenting the results of climate system
monitoring and significant events in the scientific world are also invited. The journal is
published according to the decision of the Federal Service for Hydrometeorology and
Environmental Monitoring.

Articles are submitted and published in Russian or English. The publication of
translations of articles published in the previous or current issues is also possible.

EDITORIAL BOARD: S.M. Semenov (Editor-in-Chief), K.N. Anakhaev, M.Yu. Bardin
(Deputy Editor-in-Chief), R.V. Bekryaev, V.A. Brovkin, E.M. Volodin, A.V. Eliseev,
A.N. Zolotokrylin, A.L. Ivanov, V.M. Kattsov (Deputy Editor-in-Chief), A.V. Kislov,
A.V. Klepikov, A.G. Kostianoy, V.N. Krupchatnikov, S.A. Lavrov, V.F. Loginov,
G.V. Malkova, E.S. Nesterov, B.N. Porfiriev, L.A. Prokhorova (Executive Secretary),

E.Ya. Rankova, V.A. Semenov, A.M. Sterin, S.N. Stepanenko, E.I. Khlebnikova.

Primary submission of manuscripts: Semenov S.M., IGCE, Glebovskaya str., 20B,
107258, Moscow, Russian Federation; e-mail: semenov@igce.ru.

International standard serial number of the periodical: ISSN 2410-8758.

Certificate of registration of the journal in the form of printed media:
ITU Ne ©C77-74294 of 09.11.2018.

web-page: https://fa-climatology.ru.




dyHaameHTanbHas v NpuknagHas knumatonorus, T. 8, Ne 1, 2022
Fundamental and Applied Climatology, v. 8, no. 1, 2022

COOEPXAHUE

COBbITUA U MAMATHBIE OATbI

PaHbkoBa 3.41., Anekcees I'.B., AnewunHa M.A., Babuna K.11.,

BapauH M.1O., Begpuuknn A.WU., Bunbdang P.M., Floppos E.IN.,

F'ynes C.K., Otodyp A., 3onuHa O.I'., Kuktés O.6., Kucnos A.B.,

KpbikoB B.H., KykcoBa H.E., JllaBpoB A.C., MoxoB U.U.,

MepeBepeHues 10.1., MnaTtoBa T.B., PomaHoBckas A.A.,

PypnakoBa 10.J1., CamoxuHa O.®., CemeHoB B.A., CemeHoB C.M.,

CokonoB B.B., CtepuH A.M., XaH B.M., Xne6HukoBa E.U., YepeHkoBa E.A.,
WaHTanuHckun K.M., lWepcTiokoB B.I'., LUkonbHuK U.M.

CraTncTuyeckas KnMmMaTosnorns: CoBpeMeHHble JOCTUXEHUS 1 HOBble
naeun (HayyHble uteHnsa namaTtu N'eoprua Bagumosuya py3a) .....ccceveveeeeeeeeennnee 5

MCCNEAOBAHUA U OB30PhLI

NoruHoB B.®.
CoBpeMeHHbIe N3MEHEHMUS KNUMaTa BenapyChl...........ccoooiiiiiiiiiiiiiiiiieeeeeeeeeeee 51

CemeHoB C.M., MmagunblwmkoBa A.A.

CueHapum aHTPOMNOreHHbIX U3MEHEHMWI KITMMAaTU4YECKOM CUCTEMbI

B XXI BEKE.. .. ittt et a e e aaaaaaaaaaas 75
TutkoBa T.B., 3onotokpbinuH A.H.

JleTHue knnmaTtmnyeckne n3ameHeHus Ha tore Esponerickon Yactn Poceun........... 107

YcneHckun A.B.

M3mepeHunsa pacnpenenennsi cogepXaHus napHUKOBbIX ra3oB
B @TMOCHEPE CO CMYTHUKOB ....eeeeeeeetaaaeaeaiaaantutteeeeeeeaaaaaeeasaaaannnenseeeeeeeaeaaaannnnnnnes 122




CONTENTS

EVENTS AND COMMEMORATIVE DATES

Rankova E.Ya., Alekseev G.V., Aleshina M.A., Babina K.D.,
Bardin M.Yu., Bedritskiy A.l., Vilfand R.M., Gordov E.P.,

Gulev S.K., Dufour A., Zolina O.G., Kiktev D.B., Kislov A.V.,
Kryzhov V.N., Kuksova N.E., Lavrov A.S., Mokhov L.I.,
Perevedentsev Yu.P., Platova T.V., Romanovskaya A.A.,
Rudakova Yu.L., Samokhina O.F., Semenov V.A., Semenov S.M.,
Sokolov V.V, Sterin A.M., Khan V.M., Khlebnikova E.I.,
Cherenkova E.A., Shantalinskiy K.M., Sherstyukov B.G.,
Shkolnik I.M.

Statistical climatology: modern achievements and new ideas

(Scientific readings in memory of G.V. Gruza).........ccccccveeeeeeeeeiicciiiiieeeee.

STUDIES AND REVIEWS

Loginov V.F.

Modern climate change in Belarus. ...,

Semenov S.M., Gladilshchikova A.A.
Scenarios of anthropogenic changes in the climate system

INthe 21St CENTUNY......eeee e

Titkova T.B., Zolotokrylin A.N.

Summer climate change in the south of European Russia..........................

Uspensky A.B.
Satellite-based measurements of the Greenhouse Gases

concentration in the atmosphere............cccooii i





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.16667
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.16667
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.08333
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [283.465 402.520]
>> setpagedevice


