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AHHOTALIA

B crarbe mpezacraBieH 0030p MarepualioB roOWielHON KoH(epeHuun «®Duznka atMocdepbl U KIIUMaTay,
nocesiménnor  70-neruto MHcturyra ¢usuku armochepsl um. A.M. Ob6yxoBa PAH (MDA PAH). Kondepenmus
cocrosutack 6-9 ampens 2026 roxa B KucnoBozcke n oovenunmia 6onee 200 yuénbix u3 Poccun u Kurast. Lens 0630pa
— OCBETHTh KIIIOYEBbIE HaydHble WTOrM (opyma, BKIIOYas pa3BUTHE Mopeneil 3eMHOH CHUCTEMBI, THAarHOCTHKY
KJIMMaTHYECKUX W3MEHEHHH, HCCIIEI0BaHUS TYypOYJEHTHOCTH, HAaPHUKOBBIX T'a30B M IPHKJIATHBIE AaCHEKTHl IS
KYpOPTHOT'O X035HCTBa, YHEPTEeTUKH U TPAHCIIOPTA.

B pamkax koHpepeHIMH OBUTM TpPEACTABICHBl HOBBIE BEPCHU TIIOOATBHBIX KIMMAaTHYECKUX MOJIeIeH,
YYaCTBYIONIMX B MEKIyHapoAHbIX mpoektax CMIP7. BbIABICHBI perroHaNbHBIE OCOOCHHOCTH H3MCHEHUS
THIPOTEPMHUYECKUX SKCTpeMyMoB B CuOMpH, Nerpafaluu CyO0akBaJbHOW Mep3JIOThl B APKTHKE M TpaHc(opMaiuu
OMOKITMMAaTHYECKUX yCIoBUH KypopToB KaBkasckux MuHepanbHbiX Boxa. 3HauuTebsHOE BHUMaHHUE YAEIEHO MOTOKaM
MAPHUKOBBIX Ta30B: SMHCCHSI METaHa U3 TYHIPOBBIX U OOJIOTHBIX JaHAMA(TOB MPH Jerpajaliii Mep3I0Thl BO3pacTaeT
MHOrokpaTHo. ITokazaH BBICOKMI OMOKIIMMAaTHUeCKUH THoTeHIuan KypoproB KMB, HO oTMedeHa X YSI3BUMOCTH K
M3MEHEHHUIO KJIMMaTa U 3arpsA3HEHUI0 BO3TyXa.

B pesomonmu  KOH(pEpEeHIMH YYaCTHHKH MOAYEPKHYIH HEOOXOIUMOCTh JAIBHEWIIEro pPa3BUTHS
OTEYECTBEHHBIX KIMMATHYECKUX MOJIEJIeH, PaCIIMPEHUs] CETH SKCIIEPUMEHTANIBHBIX CTAaHIMH (BKIIIOYAsi BBICOKOTOpHBIE
W apKTHUYeCKHe) M YCWICHHS MEKIMCIMIUIMHAPHBIX HCCIENOBaHUN Ha CThIKE (QU3MKH aTMOc(hepbl, 3KOJIOTHH,
MEIMLUHBI U 3KOHOMMKH. OTMeueHa BaXXHOCTh MEepelayd Hay4HbIX Pe3ylIbTaTOB B NPAKTUYECKYIO IUIOCKOCTH TS
aJanTaly pa3IndHbIX OTpaciel K U3MEHSIOIEMYC sl KITUMary.

Knrwouessle cnosa: xonpepennus «dusuka atmMocdeps! n knumaray, Macrutyr ¢pusuku atmocdepst um. A.M. OOyxoa
PAH, cocraB u quHamMuKa aTMOC(Epbl, KIMMaT, TPUKJIaJIHbIE aCTIEKTHl aTMOCEPHBIX HCCIIETOBAHHMN.

ABSTRACT

The A.M. Obukhov Institute of Atmospheric Physics of the Russian Academy of Sciences (IAP RAS)
celebrated its 70th anniversary in 2026. To mark this milestone, the Jubilee Conference “Physics of Atmosphere and
Climate” was held from April 6 to 9, 2026, in the resort city of Kislovodsk, home to one of the institute’s scientific
stations. Organized by IFA RAS, the Earth Sciences Division of RAS, the Ministry of Science and Higher Education of
the Russian Federation, and the Pyatigorsk Research Institute of Balneology, the conference brought together more than
200 scientists from Russia and China. The program included plenary lectures, four thematic sections, poster sessions,
and round tables. This article provides an overview of the conference, summarizing key scientific results and future
challenges.
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The plenary session covered a broad range of topics. Central themes included observed climate changes,
particularly the record global warming of 2023-2024 and increased weather variability in temperate latitudes.
Presenters showcased the latest Earth system models (ARTS ESM, INM CM5/6) and decadal forecasting methods using
hidden Markov models. Ocean atmosphere interactions, such as CO: fluxes over the Black Sea and the role of Arctic
sea ice, were discussed. Atmospheric aerosols received considerable attention: optical properties of smoke and dust,
black carbon, long range transport of arid particles to the Arctic, and air pollution in resort zones of the Caucasian
Mineral Waters (CMW) region. Results from Russian satellite monitoring (Meteor M, Resurs P, Ionosfera M) and
retrieval methods for ozone and aerosol profiles were presented. Fundamental topics included structural stability of
vortices (Jupiter’s Great Red Spot), laboratory modeling of quasi geostrophic flows, and probabilistic tornado risk
assessment. The plenary concluded with reports on climate impacts on human health, bioclimatic potential of CMW
resorts, and health risk projections up to 2050.

The first section, on turbulence and waves from the boundary layer to the upper atmosphere, presented
experimental and theoretical studies across scales. Using three spatially separated sodars in the Rostov region,
researchers identified two types of coherent vortex structures in the stably stratified boundary layer: stable Kelvin
Helmbholtz billows within the surface inversion and less stable structures in an elevated layer. For Arctic tundra
(Samoylov Island), comparison of analytical footprint estimation with numerical modeling accounting for real
orography showed that for easterly winds up to 30% of the turbulent signal may come from the water surface beyond
the island. A database of turbulent energy exchange for urban landscapes in Moscow, Tomsk, and Beijing was created,
filling a gap in the international Urban Plumber network. Nonlinear modeling of acoustic gravity wave propagation
through critical levels showed that secondary waves with half or one third the primary wavelength are generated, and
their amplitudes in the upper atmosphere can exceed those of primary waves. Analysis of sudden stratospheric
warmings revealed that changes in wave activity are driven by inter wave interactions before the warming and by wave
mean flow exchange during and after the event. Using GNSS networks, disturbances from the 2022 Hunga Tonga
eruption were analyzed: at distances of 8 10 thousand km, waves in the upper atmosphere are recorded 40 50 minutes
earlier than in the troposphere. For West Siberian mires, eddy covariance measurements showed that a ridge hollow bog
absorbs 109 gC/m?/yr, while a pine sphagnum bog absorbs 88 gC/m?yr; methane emissions from the forested bog are
half those from the open bog. In tundra ecosystems of the Yamalo Nenets region, median methane fluxes range from
near zero on dry polygon remnants to 7.1 mg CHaem2*h™! on drained lake beds (khasyreys). Climate warming
(+0.5°C/decade over 60 years) increases the active layer thickness of permafrost by 15 20 cm/decade, reduces lake area
by 13.4% over 20 years, and multiplies methane emissions from khasyreys.

The second section, on climate system modelling, presented global Earth system model developments. New
versions of ARTS ESM (evolved from INMCM) and PLAV models, participating in CMIP7, were introduced. For
ARTS ESM L, equilibrium climate sensitivity has increased notably compared to CMIP6. The PLAV model (resolution
~10 km) has improved cloud radiation and aerosol radiation interactions, enhancing accuracy of precipitation and heat
flux reproduction. A global atmosphere model with target resolution of 3 5 km is under development for convection
permitting calculations. Analysis of large scale circulation patterns in CMIP6 models showed that winter Euro Atlantic
regimes are best reproduced, but the positive NAO+ trend from reanalyses is not captured. For Siberia (1940 2025),
positive drought trends were found in the Baikal region, Transbaikalia, and Southern Siberian mountains; extreme
droughts reached 2 3 cases in the last 30 years, while extreme wetting has disappeared. By 2050 (SSP245, SSP585),
further drying is expected. A study of El Nifio generation by intraseasonal perturbations showed that in a future climate
(SSP5 8.5), the Madden Julian Oscillation contribution weakens, while Rossby waves for central type events increase.
Estimates of subaqueous permafrost degradation on the Arctic shelf indicate thaw rates up to 10 cm/year; on the outer
Laptev Sea shelf and in the Barents Sea, complete permafrost disappearance is possible by 2100. The ARTS ESM with
interactive carbon cycle reproduces historical carbon stock changes (1850 2021). Investigation of climate response
reversibility to CO: emissions showed asymmetry: CO: removal does not fully reverse warming due to oceanic thermal
hysteresis. For the Caucasus, dendrochronological and glacial data reconstructed climate fluctuations over 2000 years,
with major glacier advances dated at 1.6, 0.7 0.8, 0.5, 0.25, and 0.16 0.14 thousand years ago; glaciers have retreated
since the mid 19th century, with most significant warming in recent decades.

The third section focused on aerosols, trace gases, and greenhouse gas fluxes. For the West Siberian Arctic
(Bely Island), black carbon concentrations show strong seasonality: winter emissions from oil and gas and heating
dominate, summer from aging wildfire smoke. In Central Yakutia, maximum black carbon (up to 30 pg/m?) occurs
during wildfires; summer 2025 values were anomalously low (<2 pg/m?). A correction method for acthalometer AE 33
absorption coefficient was developed using PSAP and nephelometer measurements. In the Pechora and Kara seas, new
methane seeps were identified, most active in subaqueous permafrost zones. Hydroacoustic data from Buor Khaya Bay
(Laptev Sea) recorded over 100 previously unknown shallow seeps. In the CMW resort region, comprehensive
measurements showed strong inverse correlations of PM1.0 and PM2.5 with air temperature (r = —0.90 to —0.82) and
direct correlations with relative humidity (r = +0.91 to +0.83), explaining the diurnal cycle. For Kislovodsk, the WRF
Chimere model reproduced high surface ozone episodes; exceedance of the 8 hour standard (100 pg/m?®) occurs from
March to September, peaking in July August. Using Russian satellites, methods were developed for retrieving vertical
ozone profiles (IR), nitrogen dioxide (MAX DOAS, resolution 2.4 km allowing point source detection), and aerosol
extinction (transformer based neural network). For Meteor M, a dynamic correction method based on validation with
NDACC and TCCON networks was proposed.
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The fourth section covered applied aspects: bioclimatic potential, energy, and transport. A comprehensive
assessment of bioclimatic potential (BCP) of CMW resort cities (Kislovodsk, Yessentuki, Pyatigorsk, Zheleznovodsk)
was performed. Kislovodsk had the highest BCP (2.56 points, “very high”), with 2147 sunshine hours per year;
Yessentuki and Pyatigorsk had “high” BCP (2.15 and 2.03). However, observed climate change (rising temperatures,
changing precipitation, increased blocking anticyclones) poses risks to recreation. For Svalbard, heat waves associated
with blocking anticyclones were identified, most intense in July August 2024. An integrated health risk assessment up
to 2050 for southern Russian resorts showed a slight increase in winter danger (especially for CMW under SSP245) and
a slight summer decrease for the Black Sea coast. A method for modeling atmospheric icing on power lines using WRF
ARW (resolution 1 km) was developed, with specialized parameterizations for glaze, rime, and wet snow. For the
Russian Arctic, a geoinformation atlas of climate changes (1950 2064) was created, containing over 1000 digital maps
to support transport infrastructure, including the projected Northern Latitudinal Railway. Test results of the domestic
acoustic anemometer AMK 04 were presented. A simplified parameterization of turbulent heat exchange for a melting
glacier surface was developed. An information system for monitoring the carbon balance of Arctic zone ecosystems was
presented, containing over 10,000 spatial elements (forest inventory, peatlands, Landsat derived vegetation dynamics).

The conference demonstrated the high scientific level of research at IAP RAS and its partners. Key outcomes
include new Earth system models participating in CMIP7, improved representation of circulation and extremes, though
uncertainties in climate sensitivity remain. Diagnostics identified regional changes in Siberian hydrothermal extremes,
Arctic subaqueous permafrost degradation, and transformation of resort bioclimatic conditions, confirming the
anthropogenic role in recent warming. Unique urban turbulence databases were created, and methods for coherent
structure analysis were advanced. Comprehensive studies of CMW resorts revealed high bioclimatic potential but
vulnerability to climate and aerosol changes. New quantitative estimates of methane emissions from tundra and wetland
landscapes showed that permafrost degradation multiplies CHa fluxes. The conference resolution stressed the need for
further development of Russian climate models, expansion of experimental station networks (high mountain and
Arctic), and strengthening interdisciplinary research at the interface of atmospheric physics, ecology, medicine, and
economics. Particular emphasis was placed on transferring scientific results into practice for adaptation of resort
management, energy, transport, and agriculture to a changing climate. The author thanks the program and organizing
committees, all participants, and the company LABINSTRUMENTS for its support.

Keywords: Conference "Physics of the Atmosphere and Climate", A.M. Obukhov Institute of Atmospheric Physics
Russian Academy of Sciences, atmospheric composition and dynamics, climate, applied aspects of atmospheric
research.

BBEJIEHHME

Wuctutyt dusuku armocdepst um. A.M. OOyxoBa Poccuiickoii akagemun Hayk (MDA PAH) — ogno
W3 BENyNMX Hay4yHbIX YydpekaeHuii Poccum B o0macth u3ydeHUsT aTMOCQHEpPHBIX MPOIECCOB H
KIIMMAaTH4eckol cucrembl 3emiu [Institut..., 2026]. OcHoBaHHBIH B 1956 roay BeiAarommmMest reoGU3nKOM H
MaTeMaTHKOM AlekcanapoM MuxaiinoBndemM OOyXOBBIM, WHCTUTYT Ha NPOTSDKEHWH CEMH JIECSTUIICTUH
coxpaHsieT craryc (narmMaHa OTeYeCTBEHHOH M MHpOBOW aTMmocepHoi Hayku. MMeHHO Onaromaps
JaTbHOBUAHOCTH M HACTOHUMBOCTH akajemuka A.M. OOyxoa MHCTHTYT Qu3HKH aTMOC(EpBl CMOT CTaTh
HEHTPOM TPHUTSHKCHUS JUTI MHOXKECTBA TaJlAHTIIMBBIX MCCIIEOBATENCH M OCHOBATENEH HOBBIX HAIlPaBIICHUH
B Haykax 00 armocdepe. Cpemu spkux ¢uryp, paboraBmmx moja pykoBoactBoM A.M. OOyxoBa u
OCTaBHBILIUX TIyOOKUI Cliell B HCTOPUM WHCTUTYTa U B MHPOBOM HayKe, OCOOCHHO BBIJCISIOTCS WMEHa
akanemukoB AH CCCP u PAH I'.C. I'onmunipiaa, A.C. Monuna, .. MoxoBa, dneHa-koppecmnonaeata AH
CCCP B.U. Tarapckoro, mokropoB Hayk A.C. ['ypsuua, B.U. lmanosa-Knokosa, B.I1. Kpacosckoro, I'.B.
Pozenbepra, E.M. ®eiirenscon, .M. I'peuko, H.H. Illedosa, B.W. Kisiukuna, A.M. CemeHoBa.

Heonennm Brimagy A.M. OOyxoBa M ero mocliefoBaTencid B pa3pabOTKy KIIOYEBBIX IOHATHH W
MPEICTABICHUH O CTPYKType aTMocdephl, MeXaHU3Me €€ BpallleHHs W TeIUI000MEHa, JUHAMHKE aTMOC(epbI
U PACIPOCTPAHEHHUsSI DIIEKTPOMATHUTHBIX CHTHAIOB B YCIIOBHSIX TYpOYJIIEHTHOCTH. PabOTBI COBETCKHX U
poccHiickuX y4YEHBIX — mpeactaBuTencid MHctuTyra (U3ukd atMocdepbl — MONYYHIH 3aCiTyKEHHOE
MpHU3HAHUE Ha MEKIYHApOJHOM YPOBHE W JIEMIH B OCHOBY OOJBIIMHCTBA COBPEMEHHBIX YHCIEHHBIX
MoJieriell TMHaMUKU aTMoc(ephl U KiIInMara.

B unCTHTYTE OBLT pa3paboTaH LENbIi sl MPOPHIBHBIX HAMPABICHUH, TOBIHUSABIIMNX HA COBPEMEHHYIO
($u3NUecCKyl0 KapTHHY aTMoc(epbl W Hallly CIIOCOOHOCTh MOHUMATH MPUYHHY KIMMATHYECKUX M3MCEHCHHH
3emin. Tak, ObuH chOpMYTUPOBaHBI 0a30BbIC IPUHIIMIIBI ONUCAHHS aTMOC(EPhI KaK CIOKHON HETMHEHHON
CHCTEMBI, BKJIFOUAIOIICH 0OMEH SHEpPruel M BEIECTBOM C IMOBEPXHOCTHIO 3eMIIM U OKEaHOB. 371€Ch BIIEPBhIC
MOSIBUINCh S((EKTHBHBIC YHCICHHBIE MOJEN PACHPOCTPAaHEHHs 3BYKOBBIX M DAJMOBOJH, YTO a0
MOIIHBIA TOTYOK Pa3BUTHIO JUCTAHIIMOHHBIX HAOIIOIEHHH U CITOCOOOB Tiepeiay HHPOPMAITHH.
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IO0uneiinas kondepenius «Pusrka aTMochepsl U KIMMaTay, cocTospinascsa 6-9 anpenst 2026 rona B
KUBOMHUCHOM ropopae-kypopre Kucnosoncke (Puc.), raie HaxoauTcs Hay4yHasi CTaHIMA MHCTUTYTA, CTaja He
TOJILKO TOPKECTBEHHBIM COOBITHEM, HO M Ba)KHEHIIEH HAay4YHOM IUIOINAIKON JJIs OOCYXKIACHHUS CaMbIX
aKTyaJbHBIX TIpOOJIeM COBpeMeHHOW atMocdepHoil ¢u3nkun u kiaumatonorud [The International
Conference..., 2026]. Opranuzatopamu BeicTynuiu MDA um. A.M. OOyxoBa PAH, Otnenenue Hayk o
3emne PAH, MununcrepctBo Haykd W Bhiciiero obOpazoBanusi P®, a raxxke [laturopckuii HaydHO-
uccrenoBarenbckuii  mHCTUTYT Kypopronorun ®OMBA  Poccun. Kondepennust mnpoBoauiack Npu
(uHaHCOBOM MIOAICPIKKE MuHoOpHAYKH PO, et napTHEPOM BBICTYIINJIA KOMIIaHUs
«JIABUHCTPYMEHTDI» — nocraBumk o60opya0BaHUs Ui MOHUTOPUHTA OKPY>KAIOIIEH Cpefbl.

B pabore xoHdepenumu npuHsiam ydactue Oonee 200 yu€upix u3 Poccum u Kuras. IIporpamma
BKJIIOYAJIA MJICHAPHBIE 3aCE€AaHNs, CEKIIMOHHBIE JIOKJIaIbl TI0 YEThIPEM HAyYHBIM HaIlPaBJICHUSM, CTEHIOBYIO
CECCHUIO U KPYTJIbIE CTOJIBI.
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Puc. Yuactauku koHpepeHnmnn «Dusuka atMocdepsl U KIUMaTay.
Fig. Participants of the conference "Physics of the Atmosphere and Climate".

OU3MKA ATMOCOEPHI 1 KIIMMATA
Ilnenapuas cekuus

[InenapHas cexiusi KOH(GEPEHIIMHM OXBATWJIA MIMPOKUH KpPyr (YHAAMEHTANBHBIX W TPUKIATHBIX
mpobsieM (u3uku atMocdepbl U KiuMaTa. B IeHTpe BHHMaHHUS OKa3ajiuCh HAOII0JaeMble KIMMaTHUCCKUE
M3MEHEHUs, BKJIIOYas peKopaHoe riodanbHoe noremieHue 2023-2024 rooB U yBeIMYCHUE U3MEHUYMBOCTH
Morofibl («HEPBHOCTH TIOTO/IbI») B YMEPEHHBIX ImHpoTax. [IpencraBneHsl HOBelIINE pa3paboTKH B 00IacTH
mognenupoBanus 3emHol cucteMbl (ARTS-ESM, INM-CM5/6) u Meronsl NeKajHOT0 MPOrHO3MPOBAHUS,
BKJIIOYAsl SMIUPUYECKHE TTOAXOIbI HA OCHOBE CKPBITBIX MAapKOBCKHX MoOjeiel. PaccmarpuBanucey mporecchl
B3aMMOJICUCTBHSI OKeaHa U atMocdepsl (moToku CO:z Ha moBepxHOCTH YEpHOT0 MOpS, BIHSIHUE IMKIOHOB Ha
TEYCHHUS) U POJIb MOPCKOro Jibja B ApkTHKe. Bonblioe BHHUMaHue yeIeHO aTMOC(HEpHOMY a3po30ii0 —
ONTHUYECKHM CBOMCTBaM JABIMOB W TBUIH, YEPHOMY YTIIEPOAY, AAJbHEMY IEpEeHOCY apUIHBIX YacTHIl B
ApKTHKY, a Takke 3arpsS3sHeHHI0 Bo3ayxa B KypopTHbix 3o0Hax KMB. IlpencraBiensl pe3ysiabTaThbl
CIIyTHUKOBOTO MOHMTOpHHTIa (poccuiickue cepun «Meteop-M», «Pecypce-I1», «Monochepa-M») U Meroabl
BOCCTaHOBJIEHUS Mpoduiieii 030Ha U adpo3oist. Cpean GyHIaMEHTAIBHBIX TEM — CTPYKTYpHasl YCTOWYHBOCTD
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Buxpeii (Ha mnpumepe bombimoro kpacHoro mstHa IOmwmTepa), mabopaTopHOE MOACITHPOBAaHUE
KBa3UIreocTpoOUUECKUX TEUCHUM, BEPOSTHOCTHAsI OIICHKA PHUCKOB OT CMEpYel. 3aBepIIMd IJICHAPHYIO
MporpaMMy JOKJIaJbl O BIMSHUM KIUMAaTa M COCTaBa BO3yXa Ha 3J0POBbE YENOBEKA, OMOKIMMATHYECKOM
noterHuaie kypopros KMB u nporuose puckos 10 2050 rona.

Cexnus 1. «TypOy1eHTHOCTH M BOJIHBI: OT IOTPAHNYHOTO CJIOS /10 BepXHeill aTMoc(hepbD»

B cekium auHamMuke B TYpOYIEHTHOCTH aTMocepbl OBUIM MpeACTaBIeHbl SKCIEPUMEHTAIBHBIE U
TeopeTuiecKue paboThl, OXBATHIBAIOIIIE MACIITAOBI OT JIECATKOB METPOB JI0 TUIAHETAPHBIX BOJIH.

C momotpio TpEX pazHecEHHBIX COapoB B POCTOBCKOI 007acTH BBISIBIICHBI JIBa TUIIA KOTEPEHTHBIX
BHUXPEBBIX CTPYKTYP B YCTOHYMBO CTPATH()UIMPOBAHHOM MOTPAHUYHOM cJioe: ycTol4mBbie Baibl KenbBruHa
— I'enpMrompiia BHYTpH MPU3EMHONW MHBEPCHUHU (IIEPUOJBI 10 5 MUHYT, BPeMs KU3HU 10 2 4acOB) U MEHEe
YCTOWYHBBIE CTPYKTYPhI B MPUIOAHATOM clioe. Kpocc-KoppensiuoHHbIi aHan3 MUKpoOaporpapuaeckux
M3MEpEeHHUH TOKa3ajl COOTBETCTBUE CIEKTPaJbHBIX MaKCHMYMOB IMEpUOJaM CTPYKTYp Ha sxorpammax. s
apkTHueckord TyHApH (ocTpoB CaMONIOBCKHN) CpaBHEHHE aHAJTUTUYECKOT'0 METO/a OLEHKH 30HBI OXBaTa
(pyrmpuHTa) ¢ YHCIEHHBIM  MOJICNIMPOBAHHMEM,  YYHTHIBAIONIMM  pPEAIbHYI0  oporpadwuio,
MPOJIEMOHCTPUPOBAJIO, YTO TIPU BeTpax ¢ BocToka 10 30% u3MepsieMoro TypOyJIeHTHOrO CHUTHajda MOXKET
MOCTYNaTh ¢ BOJHOHM MOBEPXHOCTH 3a MpeAenaMu OCTpoBa — A(PQEKT, He yIaBIMBACMBIH YIPOIIEHHBIMH
Mopensmu. Co3nana 6aza JaHHBIX HAOMIONEHNH 3a TYpOYJIEHTHBIM SHEPrOOOMEHOM TrOpOJICKHUX JIaHAMA(TOB
it MockBbl, Tomcka u IlekuHa, BKiIrOYaromas MOpPPOMETPHUYECKHE XapaKTEPUCTUKU 3aCTPOUKH; 3TO
3anonHseT npoden B MexayHapoaHou cetr Urban Plumber.

Henuueitnoe MoaenupoBaHHE pacHpOCTpPaHEHUs  aKyCTHKO-TPAaBUTAIIMOHHBIX BOJH  4epe3
KPUTHYECKUE YPOBHU CPEIHEr0 BeTpa IMOKa3alio, YTO BOJNM3U KPUTUYCCKUX YPOBHEH T'CHEPUPYIOTCS
BTOPUYHBIC BOJHBI C TOPHU3OHTAIBHBIMH JUTMHHAMH B 1/2 u 1/3 OT mepBUYHON BOJHBI; UX aMIUTUTYIBI B
BepxHel aTMocdepe MOTYT IPEBBIIATh aMIUTUTY/IbI TIEPBHYHBIX BOJH B OTCYTCTBHE KPUTUYECKUX YPOBHEH.
AHanmu3 BHE3alHBIX CTPAaTOC(EpHBIX MOTEIUICHUH (HAa MpuMepe Maioro mnoremieHus saBaps 2015 T.)
BBISIBHJI, YTO M3MCHEHHE BOIHOBOM aKTHBHOCTH OOYCIOBJIEHO MEXBOJHOBBIMH B3aHMOJCHCTBUSIMH JIO
MOTEIUICHHS. ¥ OOMEHOM CTaI[MOHAPHBIX IUIAHETAPHBIX BOJH CO CPEJHHM TEUCHHEM BO BpEMs U IOCIE
coObITHd. [lokazaHo, 4TO cTpaTtocepHbie MOTEIUICHHUS BBI3BIBAIOT JePOPMAIMIO BBICOTHOH (HPOHTATBHOM
30HBI, TPOHUKHOBEHHE cTpaTocepHOro Bo3ayxa B Tpomocdepy u (GOpPMHUpPOBAHHE BOIH XOJoJa Ha
TIOBEPXHOCTH C JBYXHEICHbHBIM BpeMeHHbIM JaroM. [lo mamaeiM ['HCC-cerelt mpoaHanm3upoBaHbBI
BO3MYILIEHHS OT U3BEpKEHUS ByiaKkaHa XyHra-Tonra-Xynra-Xaamnait (2022 r.): Ha pacctosHUsAX 8-10 ThIC. KM
BOITHBI B BepxHeil atMocdepe peructpupyrotes Ha 40-50 MUHYT paHbIlie, 4eM B Tporocdepe.

Psin moknazioB ObLI MOCBSAINEH B3aUMOJICHCTBHIO aTMOC(EphI C MOACTHIIAIOIICH TTOBEPXHOCThIO. J{iist
00nmoTHBIX KocucTeM 3amangHoit Cubupu (cTanmoHap MyXprHO) IO U3MEPEHUSIM METOZ0OM TYpOYJIEHTHBIX
MyJbcalliil MOKa3aHo, YTo rpsIoBo-ModaKuHHOE 60s10TO nortomaer 109 rC/m?/ron, a 06ecéHHOe COCHOBO-
charnoBoe — 88 rC/M*rom; mpu 3TOM 3MHCCUS MeTaHa Ha 00OjecéHHOM O00J0Te BABOC HIXKE, YeM Ha
oTkpeiToM. ConHedHas pajguanys SBISETCS YHHBEpPCANbHBIM JpaiiBepoM moTokoB CO: W SBHOTO Tema,
TOrJa Kak TeMIlepaTrypa BO3JyXa peryaupyer 3MHCCHIO METaHa U MOTOKM CKPBITOro Temia. B TyHApoBbBIX
skocucremax TazoBckoro paiiona SHAO meaunannbie motoku Merana BapsupyioT oT —0,001 mr CHaem 2oy
Ha CyXMX OCTaHI[aX MOJUIOHOB 10 4,7 MI' Ha OOBOJHEHHBIX MOYaKMHAX U J0 7,1 Mr Ha YBIaXKHEHHBIX
xacpIpesx (cmymlieHHbIX o3Epax). s 03ép BbIsABIEHA CyTOYHAs TUHAMHKa, OmpenernseMas TeMIepaTypoi
BO3/yXxa W npuponHoro cnos Bousl (0,07-1,87 mr). M3menenue knumata B peruone (+0,5 °C/10 ner 3a 60
JICT) TIPUBOIUT K POCTY MOIIHOCTH MACATEIBHOTO Cos Mep3aoThl Ha 15-20 c¢M/10 ner, cokpalleHuro
romann 03ép Ha 13,4% 3a 20 meT U MHOTOKPAaTHOMY YCHUJICHHIO IMHCCHH MeTaHa Ha Xaceipesx. [[ms
MOJIETTUPOBAHHS 3TUX TPOILIECCOB Pa3BHUBAIOTCA CICIUAIM3UPOBAHHBIE MapaMeTPpU3alii WHPUILTPAIMU B
MEP3IYI0 [IOYBY U CHETOTASIHUA B JIECY B PaMKax MOJIENH IEATENBHOrO caosl cymu TerM.

Cexuus II. «KnumaTuyeckasi cuctemMa: MojaeJId, 13MEHEHHS U MPOTHO3bD)

B ceknum MMarHOCTHKH W MOJIETTHMPOBAaHUS KIMMaTa OBUIM MPEACTaBICHBI PE3YNbTaThl pa3paboTKu
rIo0aNbHBIX  MOJIENIeH CHCTEMbI, aHaiu3a HaONIONAeMbIX KIMMATHYECKMX W3MEHEHUH U OIEHKH
MPEACKa3yeMOCTH Ha Pa3InYHbIX BpEMEHHBIX MaciTabax.

[Ipencrasnens momenu ARTS-ESM (sBomrorust cemetictBa INMCM) u T1JIAB, ywactByromue B
npoekrax CMIP7 u WP-MIP. Ins ARTS-ESM-L onenen 3QeKkTHBHBI U MTHOBEHHBIH pagralldOHHBINA
(GOpcHMHT ANl AHTPONOTrCHHBIX BO3JICHCTBUI (ITApHUKOBBIE Ta3bl, a’pPO30JH, 3EMIICIIONb30BaHKE) IO
npotokonam CMIP7; paBHOBecHast KiMMaTHdeckas 4yBCTBUTEbHOCT HOBOM BEPCHHU 3aMETHO BO3pPOCIa 10
cpaBaeHuto ¢ CMIP6. Monens [TJIAB ¢ pa3penienuem okoio 10 kKM yCOBEpILIEHCTBOBaHA B YaCcTH 00JIAYHO-
pPaAMallMOHHBIX M a3pO30JbHO-PAJUAIMOHHBIX CBA3EH, YTO TOBBICHJIO TOYHOCTh BOCIIPOU3BEAEHUS
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CPE/HETrOJIOBBIX OCAJIKOB M TIOTOKOB TeIUla Ha ITIOBEpXHOCTH. PaspabaTbiBaercst Tio0aibHasi MOJIENb
aTMocepsl ¢ 1eneBbIM pa3pelieHueM 3-5 KM Ha OCHOBE CETKU «KyOmueckas chepay, mpeHa3HauYeHHAs IS
KOHBEKTHBHO-Pa3peIaronux pacyéToB Ha rpauuecKiX yCKOPUTEISIX.

AHanmu3 BOCIIPOM3BENICHHS PEKUMOB KpyMHOMACIITAOHOH aTMOC(epHOH IUPKYISIHH (MTOTOJHBIX
pexumoB) B momenax CMIP6 mokasan, 4To Jydine BCEro BOCIPOW3BOIATCS 3MMHHE pPEXKHUMBI EBpo-
ATIIaHTUKH, ONIHAKO TOJOXKHUTEIbHBIH TpeHJ mnoBTopsieMoctTd NAO+ 1O JaHHBIM peaHaIW30B He
Bocripou3BoautTcs wmozpensamu. Jns Cubupu 3a 1940-2025 rr. BBIABICH IOJOXKUTCIBHBIA TPEHI
3acynumBocTH B [lpubaiikanbe, 3a0aiikanbe W ropax FOxuol CuHOHMpH; TTOBTOPSEMOCTh YKCTPEMAIIbHBIX
3acyx nocruria 2-3 ciydaeB 3a mociennue 30 Jjer, Torga Kak AKCTpeMallbHOEe IepeyBla)KHEHHeE
npakTrdecku ucuesno. B Oymymem (1o 2050 r.) mo cuenapusim SSP245 u SSP585 oxkupnaercs nanbHeitee
yBEIWYEHHE 3acCylUIMBOCTH B JTHUX peruoHax. lccrnemoBanue MexaHu3Ma TreHepanud Onb-Huubo
BHYTPHCE30HHBIMH BO3MYIIEHUsIMH (KoyieOanuss Mannena — J[xynuana, SKkBaTopHaibHbIE BOJHBI PoccOn)
oKa3ajo, 4ro B OyayiieM kiumate (SSP5-8.5) Bkiag MJO ocnabnsercs, a poiib BoiH PoccOu a1 coObITHI
LEHTPaIHHOI0 TUIA Ja)Ke YCHINBAETCS.

OIneHKH Jerpajaluyd CyOaKBaJIbHONH MEP3JOTHl apKTHYeCKOoro mienbpa 1o ganHeiM CMIP6
MOKAa3bIBAIOT, YTO TEMITbI OTTAMBAHUS NOCTHTAIOT 10 CM/TOA W 3aBUCAT OT BHIOPAHHOW MOJENH MPUIOHHOM
TEeMIIepaTypbl BOJABI, Ha BHelIHeM mienbde mops JlanteBeix m B BapeHiieBoM Mope BO3MOXKHO MOJHOE
rcye3HoBeHue Mep3norhl K KoHiy XXI Beka. Moaens ARTS-ESM ¢ uHTepakTHBHBIM YTJIEPOAHBIM ITUKIOM
BOCIIPOMU3BOJIUT M3MEHEHMs 3aIllacoB YIJIEpOAa B IKOCHUCTEMAax CYIIM M OKeaHa B MCTOPUYECKHM TIepuoj
1850-2021 rr. UccnenoBanue TUHEWHOCTH U 00pPaTUMOCTH KITUMATHYECKOT'0 OTKIIMKa Ha BEIOpockl CO: (1o
npotokonam ESM-FLAT10) mnokaszamo Hamuuue acummerpuu: mnorjomieane CO: u3 arMmocdepsl He
MOJTHOCTHIO O0paliaeT MOTeIUICHUE M3-332 THCTepe3rca OKECAHWYECKOW TEIJIOBOW WHEPIMH M YTIIEpOTHBIX
oOpatabIxX cBsizeit. J{ns KaBkasza 1o JIeHIPOXPOHOIOTHYECKAM | JISTHUKOBBIM JIAHHBIM PEKOHCTPYHPOBAaHEI
koseOanus kaumarta 3a 2000 jieT: OCHOBHBIC CTaIMKM HACTYMAHHUS JICMHUKOB aatupytorcs 1,6; 0,7-0,8; 0,5;
0,25 u 0,16-0,14 THIC. NET Ha3ad, a ¢ cepenuHbl XIX Beka JIGAHUKUA OTCTYMHAIOT, NMPHYEM TOTCIICHUE
MOCIEHNX JICCATUIICTHI CTallo HanboJiee 3aMETHBIM.

Cexnus III. «A3po30,14, npuMecH U MOTOKU MAPHUKOBBIX ra3oB B aTMocdepe»

Ceknust cocraBa atMocdepbl W IepeHoca MpuMeced Oblia IMOCBAIICHA SKCIEPUMEHTAIbHBIM |
MO/JIEIbHBIM HCCIIEIOBAaHUAM a3po30iieli, UEPHOTo yriepoaa, MeTaHa, 030Ha U IMOKCH/IA a30Ta.

Jnst 3anaiHOCMOUPCKOro cekropa ApKTHKH (ocTpoB benblit) mokazaHo, 4To KOHIIEHTpAIMK YEPHOTO
yIIIepoia UMEIOT SIPKO BBIPAXKEHHYIO CE30HHOCTh: 3UMOM JIOMUHUPYIOT BEIOPOCH! He()TEra30Boro KOMILIEKca
W OTOIUICHUS, JIETOM — CTapelollye IbIMBI OT CHOMPCKUX JIeCHBIX mokapoB. B IlentpanbHoit SkyTtumn
(cranmms «Criacckasi Taab») MaKCHMalbHBbIE KOHIIGHTpanuw 4YépHOoro yriepoma (mo 30 wMkr/m®)
3a(pUKCHPOBAHBI B MEPUOIBI TPUPOTHBIX TOXKApoB, a B 2025 roay leTHHWE 3HAYCHUS OBUIH aHOMAJbHO
HU3KkUMH (MeHee 2 MKr/m*). Pa3spaboraHa mMeroauka KOppeKIuu Ko3(QuiMeHTa MOorIomeHHs adTajoMerpa
AE-33 ¢ ucnoib30BaHHEM OJHOBPEMEHHBIX M3MepeHuid PSAP u Hedenomerpa; moaydeHbl MONPaBOYHBIC
k03 umenTs MHOTOKpaTHOTO paccesHus st poroBoi craniuu ZOTTO. [ns MUKpOYACTHI] B CUCTEME
«arMocdepa — cHer — TOpoXKHAs MBUIb — MIOYBBI — BOJIbI» BBISBJICHA acCOLMAIIMS TSOKEIBIX MeTauioB (Sb, Cd,
Cu, W, Zn, Pb), HakarIMBaroUMxcs BO BCEX KOMIIOHEHTaX TOPOJACKON cpeabl MOCKBHI.

B tynape SAHAO ynenbHble mOTOKM MeTaHa U3 xacbipeeB (4,6-5,6 mr CHaem 2eu ') Ha mopsaok
Bhbire, yeM u3 03€p (0,4 mr). 3a 60 jer moTemsieHHE MPHUBENO K POCTY MOIIHOCTH JEATEIHHOTO CIIOS
MEp3JI0THI, 3a00JIAYMBAHUIO U COKPAIICHUIO TIOMAAN 03EP, YTO MHOTOKPATHO YCHIIMBAET SMUCCHIO METAHa.
B apkruueckux mopsax (ITedopckoe, Kapckoe) BbISBICHBI HOBBIE METaHOBEIE CHIIBI, a HanboJee akTUBHAs
Jera3anys CBs3aHa C 30HAMH CyOaKBallbHOM Mep3ioThl. [10 THIpoakyCcTHYecKUM JaHHBIM B 3anuBe byop-
Xas (mope JlanteBbix) 3apeructpupoBano 6onee 100 paHee HEM3BECTHBIX MEJTKOBOIHBIX CHIIOB; OIIEHEHO
KOJINYECTBO MeETaHa, TPaHCIOPTHPYEMOT'o MYy3bIpbKaM{ M3 JOHHBIX OTJIOKEHHWH B BOIHYIO TOJILY U
MPUBOHBIN CJIOH aTMOC(hEpHI.

B xypoptHoM permone Kapkasckux Munepanbubix Box (KucnmoBoack, Eccentyku) mpoBeneHbI
KOMIUIEKCHBIE HM3MEpEHHs a’pO30JIbHBIX YacTHIl, 030Ha M MereomapamerpoB. B EcceHTykax BBISBICHBI
crIIbHBIE 0OpaTHBIC CB3M KoHIeHTpauuit PM1.0 u PM2.5 ¢ temneparypoit Boznyxa (r = —0,90...-0,82) u
MpsIMBIE CBSI3M C OTHOCHTEIbHON BiiakHOCThIO (r = +0,91...40,83), uTO OOBSACHAET CYTOYHBIH XOA C
MHUHHMYMOM B AHEBHbIe yachl. Jlns KucinoBomcka ¢ momornpo moaenu WRF-Chimere Bocmpou3BeaeHbI
SMHU30/bI BBICOKMX KOHIICHTpAIM MPU3EMHOI'0 030HA; TpeBbilieHre §-dyacoBoro HopmaTtupa (100 MKr/m3)
HaOJIoIaeTcsl ¢ MapTa M0 CEHTAOph C MAKCHMYMOM B HIOJIC-aBTyCTe. AHAIIM3 SKCTPEMabHBIX OCAJKOB 27
utonst 2018 ronma mokasai, 4To UX MPHYHHON ObLIT (PPOHTATIBHBIN MTEPEHOC XOJIOAHOTO APKTHUECKOrO BO3IyXa
0 TpaHmIle OJOKMHTA U JAOOIHUTENBHBIN MepeHoc Biaru ¢ YépHoro Mopsi, a He JIOKallbHasi KOHBEKITHSI.
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Ilo manuBIM poccuiickux crmyTHUKOB «Pecypc-IT», «Mereop-M» Ne 2 m «Monochepa-M»
pa3paboTaHbl METOJMKH BOCCTAHOBIICHHS BEPTHKAIBHBIX Mpoduiiei o3oHa (o MK-u3nmydenuro), 1ByOKHUCH
azota (meromoM MAX-DOAS) u adpo30JbHOM OJKCTUHKIMHA (C HCIONB30BAaHHUEM HEUPOCETEBOU
apXUTEKTYphl Ha ocHOBe TpaHchopMmepa). [IpoctpancTBeHHoe paspeinenue s NO: gocturaer 2,4 KM, 4TO
MO3BOJISIET BBISBIISITH TOYCUHBIC AHTPOIOTEHHbIE HMCTOYHUKH. [y cnyTHHKOBOW cepuu «Mereop-M»
MoKa3aHo, 4To JApeld kadecTBa M3MepeHWH TpeOyeT TMHAMHYECKOH KOPPEKLWH; NpEIoKeHa METOIUKa
TaKoW KOPPEKITNU Ha OCHOBE BanuAamnuu ¢ HazeMHbIMU ceTssMu NDACC u TCCON.

Cexuust 1V. «[Ipukiiagnplie acneKkThl: KIUMAT, PeKpealusi U JHEPreTUKA

B ceknuu npuKIaaHBIX acleKTOB OBUTM TPEICTaBIICHBI PaOOTHI, CBSI3BIBAIONINE (YyHIAMEHTAIBHBIC

WCCIIEIOBAHUS C MPAKTUYECKUMH 3aJla4aMi — OT OIEHKHA OMOKITMMAaTHYeCKOro MOTEHIIHana KypopTOB IO
MPOTHO3UPOBAHUS 00JICICH CHUSI TMHHUH 3JICKTPOIIEPEIauH.
Hna  ropomoB-kypoproB KaBkasckux Munepansabix Box (KucnoBonck, Eccentykum, Ilsturopck,
XKenezHoBonck) mpoBefeHa KOMITIEKCHAsl OlleHKa Ouokimumarndeckoro norennuana (BKII). Hauewicmmit
BKII (2,56 6anna) ormeuen s Kucioojcka (Beicota 750-1060 M, 2147 4acoB COMHEYHOTO CHSHHS B TOJ),
YTO OIIEHMBAETCs KakK «O04eHb BbICOKHi»; Eccentyku u Ilsaruropck mmeror «swicokuin» BKIT (2,15 u 2,03
COOTBETCTBEHHO). lccnemoBaHbl JedeOHbIC CBOWCTBAa KIMMaTa — OTCYTCTBHE pPE3KOW W3MEHYMBOCTH
THTPOTEPMUYECKUX TOKa3aTened, YMEpEHHO KOHTHHECHTAIBHBIH PEKHM, BBICOKAs MPOJOKUTEIHHOCTD
conHevHoro custHus. OJHaKo HabrolaeMoe M3MEHEHUE KiuMara (PocT TeMIlepaTyp, H3MEHEHHE peKnMa
OCa/IKOB, YBEIMYEHHE 4YacTOThl OJOKUPYIOIIMX AaHTHIIMKIOHOB) CO3MA€T PHUCKH Uil PEKPEallnOHHOTO
norennuana. [lo maHHbIM MereoctaHiii apx. LnumbepreH BBISBICHBI BOJHBI TeIjla, CBS3aHHBIC C
(dhopMupoBaHUEM OJOKUPYIOIIMX AHTHIMKIOHOB; Hanbojee WHTEHCHBHAs BOJHA 3a()MKCHpPOBAaHA B HIOJIC-
aprycre 2024 rtoma. [lns kypoptHbix paiioHoB fora Poccum (KMB, Coun, ®eomocusi) BBIIOITHEHA
WHTErpaibHasi OlEHKA PUCKOB 3JI0POBBIO OT JAJILHETO 3arpsi3HEHUs aTMocdepbl M M3MEHEHHS IOTOHO-
KIMMaTtuieckol komdoptHocty 10 2050 roma. Oxumaercss HE3HAUYUTEIBHOE YCHUIIEHHE OMACHOCTH 3UMOM
(ocobenno mms KMB mo cuenaputo SSP245) u HekoTOpoe CHIDKEHHE JIeTOM JUisi UepHOMOPCKOro
MOOEPEKBI.

Pa3paborana mMeToJMKa YMCIEHHOTO MOJCINPOBAHUS aTMOC(HEpHOro oOIecHEH s Ha BO3IYIIHBIX

JUHUAX dJeKTporepenadn ¢ ucroiab3oBanueM moaenu WRF-ARW (paspemenme no 1 k). s pasHbix
THUTIOB OTJIOKEHHU (TONONEN, 3epHUCTas M3MOPO3b, MOKPBIH CHET) MPUMEHSIOTCS CIICIHaTN3UpOBaHHBIE
napaMeTpH3aliy, YIuThiBatonue (Ga3oBblil COCTaB THIPOMETEOPOB M TIOTHOCTD MOTOKA MEPEOXTaKIEHHBIX
karens. CoBMectHOe npuMeHenne [ VIC-TeXHOMOrvii U YMCICHHOT'0 MOJISTTUPOBAHUS TTO3BOJISIET OIICHUBAThH
TOJIONENHBIC HATPY3KA WHAWBUAYAIBHO TSI KaKAOTO O00BeKTa ¢ Y4ETOM €ro KOHCTPYKTHBHBIX
ocobennocreit. [ Poccuiickoit ApKTHKHY cO37jaH TeOMH(POPMAIIMOHHBIA aT/Iac KIMMATHYECKUX H3MCHCHHH
(perpocniektuBa ¢ 1950 1., mporro3 mo 2064 r1.), comepxamui Oosmee 1000 1MGPOBBIX KapT
THJIPOMETEOPOJIOTUYECKUX I1apaMeTpoB, UYTO HEOOXOAUMO JUIs TOMJCPKKA Pa3BHTHS TpPaHCIIOPTHOH
WHQPACTPYKTYPHI (BKITIOUAst MPOSKTUPYeMblii CeBEepHBIN MIUPOTHBIA XOJI).
[IpencraBnensl pe3yapTaThl UCIBITAHUI OT€UECTBEHHOTO aKycTHdeckoro anemomerpa AMK-04 B mopckux
pelicax ¥ Ha BBICOKOTOPHOH CTaHIIMH; IIPOBEJICHO CPaBHEHHE C BUXPEPA3PEIIAIONIUM MOJSITHPOBAHUEM IS
ropojICKol 3acTpoiiku. Pa3paborana ynpomiéHHas nmapamerpusaius TypOyJISHTHOTO TEII000MeHa TaroIiek
MOBEPXHOCTH JIETHUKA ¢ aTMocdepoil, Mo3BoNAOmas OIEHWBATh MOTOKH TEIJIa MO0 CKOPOCTH BeTpa H
TeMIiepaType BO3Jyxa Oe3 TIOJHOro a’poJMHAMUYecKoro pacuéra. [lJis CIyTHHKOBOH paJHoOMeTpuu
WCCIIEIOBAHbI MOJSPU3aIOHHbBIE d(D(PEKTHI T0KAEBOH aTMOC(EpHl B MUKPOBOIHOBOM JIMAIa30HE; ITOKA3aHO,
gyro Tperuii mapamerp CTokca MOXKET CIY)KHUTh MHIMKATOPOM HAKIIOHA JOXKIEBBIX Kamnenb. s ma3epHOro
30HJIUPOBAHUS TOHKUX OOJIaYHBIX CIIOCB YCTAHOBIICHO, YTO KPYTOBas MOJSIPU3AIINS JTy4llle COXpaHsIeTCs TpH
MHOTOKPAaTHOM DPAacCesIHHH, a CKOPOCTh OJKCIIOHCHIIMAILHOTO Claja WHTEHCHBHOCTH 3aBUCHT OT
HOPMHPOBAHHOM TOJIIMHBI CIIOSI, YTO TIO3BOJISIET OLCHUBATD TOJIIMHY OOJIAKOB.

[IpencraBnena wHMOPMAMOHHAS CHUCTEMa MOHHTOPHHTA YIJIEPOAHOTO OallaHCa 3IKOCHUCTEM
ApkTtuueckoit 30HBI P®, conepxamas Oomee 10 000 mpOCTpaHCTBEHHBIX JJIEMEHTOB (JaHHBIC
WHBEHTApU3AIlUN JIECOB, TOP(PSHHUKOB, NUHAMHKA PACTHUTENBHOIO TOKPOBA IO CIHYTHHKOBBIM CHHUMKaM
Landsat). Cucrema mo3BoJIsieT OLIEHMBATh TEKYyIEe COCTOSHHE W MOJCIUPOBATH OYIyIIHEe H3MCEHCHHS
yriepogHoro OanaHca MO BIMSIHUEM MPUPOTHBIX W aHTPONOTCHHBIX (akTopoB. s CBEpXI0ATOCPOUHBIX
nporao3oB (1-5 ner) Ha ocHoBe Momenu 3emHou cuctembl IBM PAH mpoBereHa omeHka 3aCyNUIMBBIX
ycnoBuii M Omomereopornornueckoro komdopra B CeepHoii EBpasuu; BbIsBICHBI HaunOoliee YSI3BHUMBIC
PETHOHBI ISl CELCKOT0 XO3HCTBA. Y COBEPIICHCTBOBAHBI METO/IbI TUHAMHKO-CTATHUCTHUECKAX TPOTHO30B
HA BHYTPHUCE30HHBIX U CE30HHBIX MHTEPBajaX C MCIOIb30BAHUEM MYJIBTUMOACIBHOTO aHcaMOIsi (Moaenn
I'MIL, ITO, UBM PAH) u nporeayp cTaTUCTHYECKOH KOPPEKLIHH.
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SAKIIIOYEHUE: U'TOI' U ITEPCITEKTHBBI

Joxnanp! KoH(pepeHINH MPOJEMOHCTPUPOBAIIN MIUPOKUI CIIEKTP UCCIENOBAHUN — OT MUKPODUZUKH
a’po3oiisi M TYpOYJIEHTHOCTH JI0 TJO0ATbHOTO MOJETUPOBAHMS KIMMaTa WM TNPUKIAIAHBIX 3alad Ul
KypOPTHOTO XO3sIiiCTBa, dHEpreTuku u TtpaHcnopra. Ocoboe BHHMaHHE OBLIO YIENEHO PErHOHAIBHBIM
W3MEHEHUSIM B APKTHKE W Ha tore PoccWH, poiM MPHPOAHBIX YKOCHCTEM B YIIIEpOJHOM IuKie (0oioTa,
TyHJpa, cyOakBaiIbHAs MEP3JIOTa), a TAKKE AN TAUU K KITIMMATHYECKUM PHCKaM.

HO6uneiinas kondepenmus «®usznka atMocdepbl M KIMMAaTa» IMPOIEMOHCTPUPOBAIa BBICOKHI
Hay4YHBIH ypoBeHb HccienoBanuil, Beaymuxcs B UGA PAH u ero mapruépckux opranuszamusx. OCHOBHBIE
WUTOTH MOXHO c(hOPMYIIUPOBATH CIACAYIOMIUM 00pa3oM:

PazButue Moneseii 3emHoi cucremsl. [IpencTaBieHbl HOBbIE BEPCUU MOAETEH, YIaCTBYIOUIMX B
MexayHapoaHsix mnpoektax CMIP7 u WP-MIP. [loka3zaHo, 4YTO TOBBIINIEHHE MPOCTPAHCTBEHHOIO
paspelieHrsi M YCOBEpIIEHCTBOBAHME IapaMeTpHu3aluil (BKIOYas a’3pO30JbHO-paTHaliOHHbBIE CBSA3H)
MO3BOJISIET TOYHEE BOCIPOM3BOIUTH aTMOCHEPHYIO IHUPKYISIMIO U dKCTpeMalbHbIe siBlieHUs. [Ipu sTom
COXpAHSAIOTCS HEONPEeNenEHHOCTH B OIEHKAaX KIMMATHYEeCKOW UYBCTBHUTEIBHOCTH W PErMOHAIBHBIX
MIPOrHO3aX.

JuMarHocTuka KJIMMATHYeCKNX M3MeHeHMUil. BrIsBIIeHbI pernoHaabHble 0OCOOEHHOCTH M3MEHEHUS
THIIPOTEPMUYECKUX SKCTpemyMoB B Cubupu, nerpajganuu cyOakBajdbHOM MeEp3NOTHl B ApKTHKE,
TpaHchopMauu OUOKITUMATHYCCKUX YCIOBHH B KypOPTHBIX 30Hax. [lomTBepkleHa Bemymias poib
aHTpornoresHoro (akropa (pocra CO2) B 10JATOCPOYHOM MOTEIUICHUN MOCASTHUX ICCATUIICTUM.

TypOyJieHTHOCTL M TOrpaHMYHBIA ciaoii. Co3maHbl YHUKaIbHBIE 0a3bl JAHHBIX TYpPOYJIEHTHBIX
HaOmoneHunii B ropogax CesepHoit EBpasum (MockBa, Tomck, Ilexkun). Pa3BuThl MerTombl aHamuza
KOTepeHTHBIX CTpykTyp B ycroifunBoM AlIC ¢ wucnoigb3oBaHHMEM MHOTOTOYEYHBIX COAAPHBIX U
Mukpobaporpaduuecknx usMepenuid. [lokazaHa BaxkHOCTh yu€ra oporpaduu TpH HHTEPIpPETALUN
¢yTnpuHTa TypOYICHTHBIX TOTOKOB B apPKTHUYECKOH TYHJpE.

Pexpeannonnbie 30HbI M KJuMaT. KowmruiekcHble wucciaenoBaHusi KypopToB Kapkasckux
MunepaibHbiX Boja mokasany BHICOKAN OMOKIMMATHYECKUN MOTEHIMAN, HO TAKKE BBISBUIIM YSA3BUMOCTh K
W3MEHEHUIO TeMIIEpaTypHOI'0 U a’3po30JIbHOrO pexxnma. PaspaboraHbl METOBI IPOTHO3UPOBAHMS KayecTBa
Bo3ayxa (030H, NO:2) B TOPHBIX YCIIOBHSX C UCMONb30BaHueM moaeieii WRF-Chimere.

HdesiTenbHBINA C10i cymin U 00JI0THbIE IKOCUCTEMBbI. [l0TydeHBI HOBBIC KOTHMYECTBECHHBIC OIICHKU
SMHCCUHU METaHa U3 TYHAPOBBIX M OONOTHBIX NaHamadro 3anamgHoi Cubupu u Apkruku. [lokazano, uto
Jerpaianus MHOTOJIETHEH Mep3JI0THI (YBEMTUYEHHE MOUTHOCTH JEATEIbHOIO CII0s, TEPMOKApCT, CITYCK 03Ep)
MPHUBOJIUT K MHOTOKpaTHOMY pocTy 1notokoB CHa. PazBuBaroTcs crienuain3upoBaHHBIE MOJETH OOTOTHBIX
SKOCHUCTEM B paMKax mojzenu TerM.

B koHdpepennnmn npuHsun ydactue yuénsie u3 Kuras (nactutytsl CAS). CoBMecTHBIE JOKIA B (10
MOJIETTUPOBaHHUIO Me3oMaclITaOHbIX Buxped B CeBepHOM ATIAHTHKE, 10 TOPOACKOMY JHEprooOMeHY)
CBHUJICTEIbCTBYIOT O TECHOM KOOIEpaIlUu POCCUNCKUX M 3apyOeKHBIX HCCIICAOBATEICH.

B pesomonnn KOHQEpPEHIIUM YYaCTHUKH OTMETHIIM HEOOXOAMMOCTh JallbHEHIIEro pa3BUTHS
OTEYECTBEHHBIX KIMMAaTUYECKUX MOJeNel, COXpaHEeHUsI U PACIIMPEHUs CeTH SKCIEPUMEHTAIbHBIX CTaHIIUH
(BKJTIOYast BBICOKOTOpPHBIE M apKTHYECKHE), a TaKKe YCHJIECHHS MEXKIMCIUIUIMHAPHBIX HCCIENOBaHUI Ha
cTbike pu3uku aTMoc(hepbl, IKOIOTUH, MEIUIIUHBI U SKOHOMUKH. Oc000 Moau€pKHYTa BaXKHOCTH TEpenadn
Hay4YHBIX PE3yJbTaTOB B MPAKTUYECKYIO MJIOCKOCTh — JUIS aJalTallid KypOpTHOT'O XO3sICTBA, SHEPTeTUKH,
TpaHCIOPTa M CENbCKOr0 X034HCTBA K U3MEHSIONIEMYCS KIIMMATy.

C marepuanamu KoH(MEpeHIIMH (TE3HChI, TPE3CHTAIIMN JIOKJIAI0B) MOKHO O3HAKOMHUThCS Ha calTe
koH(epeniuu https://ifaran.ru/ru/science/conferences/fizika-atmosfery-i-klimata-70.

ABTOp BBIp@KaeT MPHU3HATENBHOCTh TMPOTPAMMHOMY M  OpPraHHM3AlMOHHOMY KOMHTETaM
KoH(epeHIIN, a TakkKe BCEM JOKIaJYhKaM W y4YacTHHUKaM 3a MPEJOCTaBICHHBIE MaTepuaibl |
IJIOA0TBOPHBIE AUCKYCCHH.
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