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Annortamus. [Ipeacrasien kpatkuidi 0030p npoOieM, CBI3aHHBIX C H3yYEHHEM aTMOC(HEPHO-HOHOC(HEPHBIX CBSI3EH
B YCJIOBUSIX U3MEHSIIOIIETOCS KIMMaTa (3eMHOTO U KocMHudeckoro). IlocieiHne sKcepuMeHTaIbHbIe U TEOPETH-
yeckue paboThl npuBenH K Oojee TiIyOOKOMY HOHMMAaHHIO (PU3MUYECKHX IPOLIECCOB, ONPEACISIONINX B3aUMOCH-
CTBHE Te0CPEePHBIX 000JI0UEK, ¥ BO3MOXHOU POJIM KOCMUYECKHX (PakTOpoB (B MEPBYIO OYepeIb, COTHEUHOW aK-
THUBHOCTH) B ((OPMHUPOBAHUH TOTOMBI W KIMMaTa 3eMJid. B HacTosIIeH JEKITUH TaH 0030p MOCIESTHUX DKCIEPH-
MEHTAJBHBIX ¥ TEOPETHUYECKIX TOCTIKCHUH B JAaHHOH 001acTh.

OcCHOBHOE BHUMAaHHE YACICHO CISAYIOIINM BOIIPOCAM:

1. CoBpeMeHHOE omnucanue riaodanbHol nekTpudeckoit nemu (I'I11), cBsa3biBaromeit BoeUHO 00JaCTH TPO3BI
1 XOpOIIIeH TIOTOAbI M HETTOCPEACTBEHHO OTPAYKAIOMIEH KaK COCTOSIHHAE KIMMAaTHIECKOW CHCTEMbI 3eMITH, TaK M BIIU-
stHUE (PAaKTOPOB KOCMHUUYECKOTO OKPY>KEHUSL.

la. I'D1] nocrosirHOrO ToKa (DC-circuit). JHepreTrka rao0anbHON MCKTPUICSCKON LISITH.

16. I'mobanbHBIE 2JIEKTPOMarHUTHEIE pe3oHaHChl 3eMisi— uoHochepa. I'O1] nepemennoro toka (AC-circuit).

2. Mopenu 3eMHOW CHCTEMBI U INIOOAIBLHOM AJICKTPUUECKOM LenH. Y4eT oOpaTHBIX CBSI3CH MEXAy dJIeKTpuye-
CKHMU SIBIICHUSIMH, H3MCHEHUSIMH COCTaBa M PATUANIMOHHBIM OaJlaHCOM.

2a. [TapameTrpuzanus rpo30BOil aKTUBHOCTH ¥ MOHOC(HEPHOTO NOTCHIIMATIA B MOJICIIAX IPOTHO3a MOTOABI U KITH-
MaTa.

26. Ponb rimo6ansHBIX KauMaTHdeckux Mo, Bkmrodas DHIOK n ocimmisiinio Mannena— JkynuaHa.

3. BBICOKOPHEpPTHUHBIE COOBITHS B aTMocdepe M OJIIKHEM KOCMOCE, CBSI3aHHBIE C T'PO30BOH aKTHBHOCTHIO,
BKITIOYas TpaH3ueHTHBIE cBersmuecs seiueHus (TLE) — crpaifTel, mIKeTH U Ap., a TaKKe MOTOKH SHEPTHUHBIX
qacrtull (Terrestrial Gamma Flashes, TGF; Thunderstorm Ground Enhancements, TGE).

4. T'moGanpHBIe OMOTEOXUMHUYECKHE IIUKIIBI. DBOJIONHS Ta30BOT0 U a3PO30JIBHOTO COCTaBa aTMOC(epHI.

KpaTtko 00CyxaaroTcsi Takke BHYTPEHHUE TPAaBUTAI[MOHHBIC BOJHBI B aTMOc(epe U MX UCTOYHHKHU KaK BaK-
HBIH (akTOp aTMOCchepHO-HOHOCPEPHBIX CBA3EH.

CrneyeT OTMETUTB, YTO Pe3yJIbTaThl, JOCTUTHYTHIC 3a TOCICIHIE OB, TI03BOJISFOT MIOCTABUTH HOBYIO 33/1a4y IO
pa3pabotke Takoit mogenu ['D1], kotopas OyaeT coueTaTh HHTEPAKTHBHBIC JJICKTPHUCCKHI, OMOTreOXUMHYESCKUI
U a3p030JIbHBINA O0KHU. B aekrpruueckoM OJIOKe TOJIKHBI OBITh MAapaMETPU30BAHBI MOJTHUCBBIC BCIBIIIKH, CTOPOH-
HHE TOKH TJIOOANBHOW IIeTH, TI00abHBIC HJIEKTPOMArHUTHBIE PE30HAHCH. B OHMOreoXxmMudeckoM OJIOKe TOJDKHEI
OBITh YITEHBI HCTOYHHUKH M CTOKH MApHUKOBBIX Ta30B JJIS YKOCHCTEM CYIIH U OKeaHa. A’pO30JbHBIN OJIOK JT0JDKECH
YYHTBHIBaTh AHTPOIIOTEHHBIE M €CTECTBEHHBIC HCTOYHHUKH a3PO30JIbHBIX YaCTHI] M X POJIb KaK sep KOHACHCANU U
simep apaooOpa3zoBaHus B obmakax. Takas MOJENb AacT BO3MOXKHOCTh €IMHBIM 00pa30M yUUTHIBATH dPPEKTHI 3eM-
HOW W KOCMHYECKOW IMOTOJBI, a TAKXKE J1aBaTh IPOTHO3 Pa3IMYHBIX CIEHAPHEB AWHAMHUKH CHCTEMBI Onocdepa —
rio0anbHas SJEKTPUIECKas IEeTb C YIeTOM O0OpaTHBIX CBSA3EH B 3TOH CHUCTEME.

KiaroueBble ciioBa: aTMOC(i)epa, I/IOHOC(l)epa, KJIMMar, riao0anbHast QJICKTPHUYCCKAs LCIb, BLICOKOOHECPTUYHBIC CO-
6I)ITI/I${, KOCMHUYCCKas 1moroja.

Abstract. The lecture presents a brief overview of the problems associated with the study of atmosphere-
ionosphere relations in a changing (terrestrial and space) climate. Recent experimental and theoretical work has led
to a deeper understanding of the physical processes that determine the interaction of geospheric shells and the possi-
ble role of cosmic factors (particularly solar activity) in the formation of the Earth's weather and climate. This lec-
ture provides an overview of the latest experimental and theoretical advances in this field. The main attention is paid
to the following issues:

1. A modern description of the global electric circuit (GEC), linking together the areas of thunderstorms and fair
weather and directly reflecting both the state of the Earth's climate system and the influence of space environment
factors.

la. Direct current GEC (DC-circuit). Energetics of the global electrical circuit.

1b. Global electromagnetic resonances Earth-ionosphere. Alternating current GEC (AC-circuit).

2. Models of the Earth system and the global electrical circuit. Accounting for feedbacks between electrical phe-
nomena, changes in composition and radiation balance.

2a. Parameterization of thunderstorm activity and ionospheric potential in weather and climate forecast models.

2b. Role of global climate modes, including the ENSO and the Madden-Julian oscillation.
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3. High-energy events in the atmosphere and near space associated with thunderstorm activity, including transi-
ent luminous phenomena (TLE) — sprites, jets, etc., as well as energetic particle fluxes (Terrestrial Gamma Flashes,
TGF and Thunderstorm Ground Enhancements, TGE).

4. Global biogeochemical cycles. Evolution of the gaseous and aerosol composition of the atmosphere.

Internal gravity waves in the atmosphere and their sources are also briefly discussed as an important factor in
atmosphere-ionosphere relations.

It should be concluded in particular that the results achieved in recent years make it possible to set a new task of
developing such a GEC model that will combine interactive electrical, biogeochemical, and aerosol units. Lightning
flashes, charging currents of the global circuit, global electromagnetic resonances must be parameterized in the elec-
trical unit. The biogeochemical unit should take into account sources and sinks of greenhouse gases for land and
ocean ecosystems. The aerosol unit should take into account anthropogenic and natural sources of aerosol particles
and their role as condensation nuclei and ice formation nuclei in clouds. Such a model will make it possible to take
into account the effects of terrestrial and space weather in a unified way, as well as to predict various scenarios for
the dynamics of the biosphere-global electrical circuit system, taking into account feedbacks in this system.

Keywords: atmosphere, ionosphere, climate, global electrical circuit, high-energy events, space weather.
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