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DJIeKTpUIecKoe ToJe atMocepbl HapsSILy € 3JeKTPOIPOBOIHOCTHIO M MOHU3alMeld BO3AyXa SIBJISIETCS OCHOB-
HOI XapaKTepUCTUKON aTMOC(epHOro 3JTeKTPUYECTBA — COBOKYIHOCTH 3JEKTPUUECKUX SIBJIEHUH, TPOUCXOIAMINX
B armMoccdepe, B ToM uncie B o6nakax u ocajgkax. CyIlecTByeT TecHasi CBsA3b MKy HalpsyKeHHOCTbio (MU rpajau-
€HTOM TOTeHIMAIa) 3JEKTPUUECKOTO MO atMocdepbl U penbedoM, JaHAma(TOM MECTHOCTH, METEOPOJOTHIECKH-
MII BeJUYMHAMU. Bo3MyleHne HOPMaJbHOTO 3JEKTPHUYECKOTO MOJsI, XapaKTEePHOTO /S YCJIOBHUil «XOpoIeil moro-
JIbI>, TPOHCXOAUT IPH 06Pa30BaHUU U Pa3BUTUU OOGJAUYHOCTH, BBIMAJIEHUH OCAIKOB, TI'PO30BOI IeATeNbHOCTH
u ap. VI3MeHYHBOCTD 3JIE€KTPUYECKOTO IO O6YCIOBIEHA HENBIM PSIOM OTAEIbHBIX I COBOKYIHOCTBIO KaK IJIO-
GasbHBIX, TaK U PErHOHAJAbHBIX (JTOKaTbHBIX) (pakTopoB. [l0sTOMY H3yueHHe U TMOHUMaHHe (PYHKIMOHUPOBAHIS
r106abHOM 37IeKTPUUECKOll IeNn U ee JIOKAJbHOH M3MEHUMBOCTH IIpe/CTaBJIsIeTCs aKTyaJbHOI HaydHOIl mpobJe-
MOIi, 0COGEHHO B YCJOBUSX COBPEMEHHBIX KINMATHYECKUX H3MeHeHHI. B pa6oTe mpecTaBieHbl pe3y/IbTaTbl aHa-
JIn3a M3MEHYMBOCTHU TPaJMEHTa MOTEHIINATA JEeKTPUIECKOTO MOJIS ¥ METeOPOJOTHYECKUX BETMYMH HAa OCHOBE JIaH-
HBIX MHOT'OJIETHUX HaGJIIOJeHUH Ha TepPUTOPUM KPYIIHOTO TOPOJCKOro HacenenHoro myHkTa (r. Tomcka). Onu mo-
Ka3bIBAIOT, UTO B YCJOBHUSX <«XODOIIedl MOroJbpl» HabM0MaeTcsl SIPKO BbIpaskeHHas, OCOGEHHO B 3MMHee BpeMs,
3aBUCHMOCTD I'pa/iieHTa MOTeHI[Haa OT HAllpAaBJIEeHUsI BeTpa, CBSA3aHHAs, KaK MbI [M0JlaraeM, ¢ IepeHOCOM aspo30.is.
Tax:Ke yCTaHOBJIEHO, UTO M3MEHUYHBOCTb HMPU3EMHOTO IJEKTPUUECKOTO MOJIsI, BKJIOUAS Ce30HHDbIE I CYTOUHbIE Ba-
pHALNN, B COBOKYIHOCTH BCEX METEOPOJOTHMYECKUX YCJIOBHH 3HAUUTETBHO OTINYAETCS OT TAKOBOW B YCJIOBUSX HC-
KJIIOYUTENBHO «XOpolieii morofibl». [loyueHHbIe pe3yIbTaThl XOPOIIO COTJIACYIOTCS € MOJAOGHBIMU HCCJIeJOBAHUSIMI
B JIPYTUX TOYKaX HaOMIOfeHUil, pacloJIoKeHHbIX BOJIN3M KPYIHBIX HACEJEHHBIX IIYHKTOB, W IPEJCTABISIOT HHTe-
pec I MOJETUPOBAHUS COCTOSIHUS M U3MEHUYUBOCTU TJI0OATbHON AJEKTPUUECKON IeMN B 3aBHCUMOCTH OT Pas3Jjind-
HBIX (PU3UKO-TeorpapmiecKuX I MeTeOPOTOTHYECKUX YCIOBHUIL.

Knaiouesvie caosa: mereoposiornueckue HaOIOJeHUsI, aTMOC(EPHOE 3JIEeKTPHIECTBO, TPAJUEHT MOTEHIHAla
AJIEKTPUYECKOr0 II0JIsI, HallpaBJieHHe Berpa; meteorological observations, atmospheric electricity, electric field

potential gradient, wind direction.

BBeaenne

W3MepeHusT XapaKTepHCTHK aTMOC(EPHOrO 3JieK-
TPUYECTBA B IPH3EMHOM CJIO€ TIPOBOASTCS ysKe Gojiee
150 smer u matoT WHGOPMAIMIO KaK O JOKAJTbHOM 3JIEK-
TPUYECKOM COCTOSIHUH, TaK U O (DYHKIIMOHUPOBAHUU
Beell rmo6anbHoit amekTpudeckoit nemnn [1—3]. Cpente-
CYTOYHAas BapHallus rpaueHTa MOTeHIIHAIa dJIeKTPUde-
CKOTO TIOJIsI, U3BECTHAsI KaK yHUTapHas Bapuaist (Kpu-
Bag Kapuern), Ha6mogaeMas B IIJIaHETaApHOM MacCIITa-
6e U He 3aBHCSIAs OT MeCTa U3MEPEHNUsI, MPe/CTABJISIET
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coboii n3MeHenne aTMochepHOTO 3JEKTPUIECKOTO IO
O/ BIUSHUEM 3JIeKTPUYECKOIl aKTUBHOCTH B atMocde-
pe 3emun B 1eaoM (Tpo3, 2JAeKTPHYECKH 3apsAKeHHBIX
06JIaKOB U JP.) W, BO3MOKHO, BHeaTMoC(epHbIX (hak-
TopoB [4—6]. OpHako perwoHa/ibHbie U JIOKaJbHbBIE
akTOpbI TakKe MOTYT CYLIECTBEHHO BJIUATH Ha (POHO-
Bble 3HAYEHUs TpaJleHTa MOTeHINaa W HX CEe30HHBIE
U CYTOYHBbIe Bapualliyl B Pa3JUYHBIX PETHOHAX 3eMHO-
ro mapa [7—10].

Ocob6eHHo CUIbHOE BO3/eiicTBUE JIOKATbHBIX (haK-
TOPOB Ha TpPHU3eMHOEe 3JIeKTpUYecKoe T0Je HabI0/a-
ercsa B ceanTeOHBIX (aHTPOIOTEHHBIX) JaHamadrax,
B YaCTHOCTH Ha TOPOACKUX ¥ TIPOMBINLIEHHBIX Tep-
putopusix. OCHOBHBIM TakuM (haKTOPOM SIBJISIETCS
M3MEHUYNBOCTh COJIEP KaHUs ad9PO30JbHBIX YaCTHI[ B aT-
Mocepe (0co6eHHO MeNTKOANCIIEPCHBIX). Hampumep,
B [11, 12] moka3zaHo, YTO € POCTOM KOHIIEHTPAIHH
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a3pPO30JIbHBIX YaCTHI[ B IMPU3eMHOM cJjoe (B TOM 4mcIe
BCJIE/ICTBHE 3a/bIMJIEHNs) YMEHBIIAIOTCA MPO3PavHOCTh
arMocdepsl, 3TeKTPOIPOBOJHOCTD BO3/IyXa, AAJbHOCTD
BUAUMOCTH I pacTeT HaIpsKeHHOCTb (rpajmeHTa Io-
TeHI[HaJa) IIPU3EMHOIO 3JIEKTPUYECKOro MoJd. Ilpn
YBEJIMYEHUN COJEPIKAHUS a3P030Jisl B CpelHell U Bepx-
Hell Tpomocdepe (popMupoBaHie MPUTOTHATBIX a3PO-
30/IbHBIX CJIOEB) HAINPSKEHHOCTh IPH3EMHOTO 3JIeK-
TPUYECKOTO O, Hao60pOT, cHIKaeTcs [13].

B pat6orax [14, 15] moka3ano, 4TOo B TpHU3eMHOM
cJioe BAXKHBIM (DAKTOPOM, OIPeesIAoNNM N3MeHeH!e
3JIEKTPOIIPOBOHOCTH BO3/IyXa U 3JIEKTPUYECKOTO TOJIS,
ABJIIETCS HallpaBJeHue BeTpa. V3BecTHO, YTO Ha TIpHU-
3eMHO€e 3JIEKTPHUYECKOe ToJie TaKKe OKAa3bIBAIOT BJIHS-
Hue 06JlaKa HIZKHETO SIPyCca M BEPTUKAIBHOTO PA3BUTHS
(B 0COGEHHOCTH KydYeBO-JO0KAEBbIE), Pa3JMIHbIE aTMO-
cepuble sBeHust (IPo3bl, OCaAKN, TYMaHbI, MbLIbHBIE
6ypu ¥ Ap.), ByJKaHWYecKas U ceficMUyeckas aKTHB-
HOCTH, MarHuTHbIe Oypu [16—26].

Panee B [27] o gaHHBIM MHOTOJIETHUX HaOJII0/e-
Huit (2006—2020 rT.) GbLIK TTOJYYeHbI OIIEHKH TOI0BOI,
CE30HHOI W CYTOYHOU W3MEHYMBOCTU TPAJMEHTa I0-
TEHITNAIA 3JIeKTPUYECKOTO oI B ToMCKe B yCIOBUSAX
«XOpOITell TMOTOJbI> W TIPOBEIEeH aHAJIN3 €ro B3alMO-
CBSI3U C OCHOBHBIMU METEOPOJIOTHYECKNMU W Teo(pu3n-
YeCKUMHU BeJIMYMHAMU, B TOM YHCJE CKOPOCTHIO BETpa.
OpHako BIMsSHUE Ha TPH3EeMHOE 3JEKTPUUecKoe IoJIe
COBOKYIIHOCTI BCEX METeOPOJIOTHYECKUX YCJOBUIl B Ile-
JIOM W HAIpaBJIeHUS BeTpa B YACTHOCTH HE PaCCMaTpH-
Bajock. B [28] 6bumn mosydeHbI OIeHKN M3MEeHYHBOC-
TH XapaKTepHCTUK BeTpa B ToMcKe B MepBOW aekaje
XXI B. 10 JaHHBIM THAPOMETEOPOJIOTHYECKON CTAHITHHI
(TMC) Tomck u TOR-cranuun MOA CO PAH, pac-
TOJIOKEHHBIX JIPYT OT Jpyra Ha paccTOSTHUU ~6 KM
B IOJKHOIl M IOTO-BOCTOYHOI YacTSIX TOpoja COOTBETCT-
BeHHO. DBbLIO OTMeUeHo, 4To TpeobJaaioliee HAIPaB-
JIeHWe BeTpa B TIEPBOM IyHKTe HAGJIONEHUS — IOTO-
3amajiHoe, BO BTOPOM — IokHOe. Ilo JaHHBIM 060HX
MYHKTOB HabmiofieHuii, B ToMCKe yBeJIWYiLiach MOBTO-
PSEMOCTDb [OTO-3alla/IHBIX BETPOB U CHHU3WJIACH ITOBTO-
PAeMoCTb I0KHBIX BETPOB 10 cpaBHeHMIO ¢ XX B.

B [29] mpoaHamM3MpoBaHb! YCIOBUS BO3HHKHOBE-
HHUsI B TIPU3EMHOM CJIO€ IKCTPEeMaIbHBbIX KOHIIEHTpPAaIlHii
CyOMUKDOHHBIX a3PO30JIbHBIX YaCTHI[ HA TEPPUTOPUU
TOMCKOTO AKa/[eMTropojika B 3uMHHUe mepuoabl 2016—
2022 rr. ABTOpBI IOKa3a/aH, 4YTO IIPU COYETAHUU IIPU-
3eMHOM HHBepcuu TeMiepaTypbl u caaboro (g0 1,5 M/c)
BeTpa KOHIEHTPAIMH a3PO30JisT OTHOCUTENIBHO CpejHe-
CE30HHDBIX YBEJIWYMBAIOTCS B TPHU pasa, a mpu caaboM
ceBepo-3alla/IHOM BeTpe — B 7—8 pas.

Ilenm macTtosmeir paboThl — CpaBHUTEJIbHBIN aHa-
JIN3 M3MEHYMBOCTH TPU3EMHOTO 3JIEKTPUYECKOTO IOJIS
Ha TepPUTOPUHN KPYMHOTO TOPOJCKOTO HACETEHHOTO
MIYHKTa B COBOKYITHOCTH BCEX METEOPOJIOTHYECKIX YCJIO-
BUIl M B YCJIOBUSX HUCKJIIOUUTEIBHO «XOPOIIEeil TTOTOIbI>
(T.e. 2JIEKTpHYECKH HEBO3MYUIEHHBIX aTMOC(EPHBIX
YCJIOBHAX), a TaKKe OlleHKa M3MEHYMBOCTH Tpa/HeHTa
MOTEHITNAIA 3JEKTPUYECKOTO TOJSI B 3aBUCHUMOCTH OT
HalpaBJieHUsT BETpa KaK OJHOI M3 OCHOBHBIX METEOPO-
JIOTHYECKHUX BeJIMYMH.

1. MarepuaJjbl 1 METOABI

B wuccienoBaHun UCIOJAB30BaHbl JJaHHBIE aTMO-
c(epHO-2IEKTPUUECKIX U METEOPOJOTHIECKUX H3Me-
pennii B reodusudeckoit o6cepatopun UMKIC CO
PAH (TO MMKOC) B 2006—2020 rr. O6cepBaTopus
(56,48° c.u1.; 85,05° B.21.; 167 M H.y.M.) pacrosiaraercst
B I0TO-BOCTOYHOI dYacTu T. ToMcka B AKajeMropojke
(puc. 1) u ynanena Ha paccrosuun ~ 100 M or TOR-
craniuu TOA CO PAH.
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Puc. 1. Mecrononoxenne TO UMKOC u TMC Tomck (cMm.
[[BETHONH pHCYHOK Ha caiite http://iao.ru/ru/content,/
vol.37-2024/iss.08)

V3Mepernsa TpaaneHTa TOTEHIHATA JJIEeKTpUIe-
cxoro nona (Vo = -E = do/dz, tne E — HanpsxKeH-
HOCTH 3JIEKTPHYECKOTO TIOJIS; ¢ U Z — 3JEeKTPOCTaTHde-
CKMii TIOTEHIMAJ M BBICOTA COOTBeTCTBeHHO) B 'O
NMKOC oinosnsgamics ¢ 2006 mo 2017 r. ¢ noMouipio
dmokemerpa  «Ilome-2» (ITO  um. A.U. Boeiikosa,
CCCP), a c 2015 r. mo HacTosimee BpeMs — (PJIIOKC-
MmetpoM CS110 (Campbell Scientific, CIITA). Hampas-
sierne Betpa (D) OIpeiesisiiioch ¢ OMOIIBI0 aHEMOPYM-
6omerpa M-63M-1, ycraHoBJieHHOTO Ha BbicOoTe 30 M.
AHATM3UPOBATNCH CPeTHEMIHYTHBIE 3HaUeHNA D u V.

g amanm3a wsMeHunBocTH Vo W D B COBOKyI-
HOCTH BCEX MeTEeOPOJIOTHYECKUX YCJIOBHH OBLIN HC-
oJIb30BaHbl Bce AaHHble n3Mepenuirt B O MMKOC,
a [Id YCJIOBUi «Xopolleil Morojbl» — TOJbKO Te, 4YTO
OBLIN TOJYYeHbI B MEPUObI, KOTJa KOJUYeCTBO 00Ja-
KOB He IIPEBBINIAN0 HATH 6aJoB, OTCYTCTBOBATH 06-
JlaKa HIDKHETO sIpyca U BePTUKAJbHOTO PAa3BUTHS, I'DO-
3bI, JOKAW, TYMaHbI, MIJIa, MeTeJH, TbUIbHbIe Oypu
WM 3aJbIMJIEHNS, a CpelHSs CKOPOCTh BeTpa ObLIa
B mpenenax 6 m/c. [lepuopl «Xoporieil mMOroab» OT-
6Mpasich N3 JaHHBIX METeOpOJIOTHYeCKNX HaOI0eHuit
3a o6sayHOCThI0O U MereosBieHusMu Ha TMC Tomck
(WMO ID 29430); oxu coctaBuau okosao 14% or Bcex
MeTeoyCJIOBHIA.

[l MCKTIOUeHNsT SKCTPEMATbHO BBICOKUX U HU3-
KUX 3Ha4eHuil V@, 06yCIOBIEHHBIX KPATKOBPEMEHHBIMI
HapyIIEeHUSIMA YCJIOBUI «XOPOIIel TOTOABI», TTPOM3BO-
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IUTach JOMOJHUTeTbHAS (UIBTPANNsS BBIGPOCOB. IDTU
HapylleHusT BBI3BAHBI TPOXOKIEHWEM BHYTpUMAC-
COBBIX KYy4ueBO-ZI0K/JEBBIX 0OGJIAKOB, KOTOpble He ObLIN
3apeructpupoBanbl Ha I'MC ToMck u, Kak CJe/ICTBHe,
He WUCKIIOYeHbl TpH or6ope. Tak Kak [/ cJydaeB
MPOXOKJIEHHS KyueBO-I05K1eBbIX (IPo30BbIX) 06IaKOB
XapakTepHbI 3HaueHust Vo < -500 u > 1000 B/ M [16-18,
20, 21], 1o 3TH 3HaYeHNs W OBLIM B3ATHI B KaduecTBe
TTOPOTOBBIX.

Ot60p, 06paboTKa U CTATHCTUYECKUI aHATN3 JaH-
HBIX, a TaKyKe BU3YaIN3aIUs MOJTYYeHHBIX Pe3yJIbTaTOB
BBIIIOJIHSUINCH Ha sI3bIKe IIporpaMmupoBanus MatLab.

2. Pe3syabraThl 1 00Cy:K/1eHHE

2.1. Hamenuusocmov npu3emHozo
aneKmpuuecKoz0 noast 8 Ycao08usx
<xopoweii n0200bl> U 8 COBOKYNHOCU
écex Memeopol02UUeCKuUx Yca06uil

PesynbTartel ananms3a M3MeHYNBOCTH V(@ B COBO-
KYITHOCTH BCEX METEOYCJIOBUIl U B YCIOBHUSAX «XOpOIIeit
MOTO/IBI» TIPE/ICTaBIeHbl Ha puc. 2 u B Tabiuie. Kak
BU/HO, cpefHee apudMeTHYecKoe W MOJATbHOE 3Haye-
Hug Vo B ToMmcke B mepBoM ciydae cocTaBiagioT 180
u 195 B/M, a Bo BrOopoM — 282 u 252 B/M coorBet-
CTBEHHO.

Tunnuueiii auanason usMeHeHus Vo (Pys+ Pzs)
B COBOKYIIHOCTH BCEX METEOYCJOBHUH COCTABJISIET
86-307 B/M, MuUHUMaJbHble U MaKCUMaJIbHble 3HaYe-
Hus Vo npu yposHe suaunmoctu 0,05 (Ps u Pgs) pas-
el —218 u 588 B/M coorBercTBeHHO. B yc/I0BHAX
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CraTcTuyeckue XapaKTEepUCTUKU UBMEHYUBOCTH Ipailu€HTa
MOTEHI[HaJIa JJEKTPUUYECKOro MOJisI B COBOKYITHOCTH BCeX
MeTeOyCJlOBPIﬁ U B YCJOBUAX «XOpOH.[eﬁ noroabr> B Tomcke

X CoBOKyIHOCTD YcaoBus «xoporeit
apaKTepuCTHKA .
BCeX MeTeoyCJIOBUil TTOTOJIBI>

M 180 282

c 680 182
Me 195 252
IOR (P75—P>3) 221 211
Ps -218 37
Py 86 161
Pss 307 372
Pys 588 638

IIpumewanune. M — cpexnee; o — CKO; Me — me-
muana; IQR (P75—Pj;) — MHTepKBapTIIbHBIH pasMax; Ps, Pos,
Pss u Pos — 5-, 25-, 75- u 95-if TPOLEHTHIN COOTBETCTBEHHO.

«XOpoIeil MOTOJbI> TUMUYHBIN [IUAMA30H N3MeHeHWT
Vo coctasisier 37-638 B/M, MUHUMAa/IbHble M MaKCHU-
MasbHbIe 3HaueHnsa Vo (mpu o = 0,05) — 37 u 638 B/m
COOTBEeTCTBeHHO. TakuM o6pa3oM, cpeanee apudmern-
YecKoe W MeJINaHHOe 3HadeHHd V@ B YCJIOBUAX <«XO-
porteit orogsi» B 1,6 u 1,3 pasa 6obliie, 4eM aHaJO-
THYHbIe 3HAUEHUS /11 COBOKYITHOCTH BCEX MeTeoycCJo-
Buii. TTonnbiii pasmMax (Pgs—Ps) 1 WHTePKBapPTUJIbHBIH
pasmMax (IQR) B yCJOBHMAX <«XOpOIIEH MOroJbl», Ha-
o6opor, B 1,3 u 1,1 paza MeHbIle, 4YeM [JIsI COBOKYII-
HOCTU MeTeOyCJIOBHil.

Ce30HHYI0 M3MEHYNBOCTb V(@ B YCJIOBUAX «XOPO-
1meii moro/ipl» B ToMcke MOXKHO TIPUGIMKEHHO OIICATDH
TPOCTOI BOJHON € MUHUMYMOM JIETOM U MaKCUMYMOM
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Puc. 2. /lnarpaMMbl M3MEHYMBOCTH TpaJMeHTa IOTEHINANa 3JEeKTPMYECKOTO TOJSA B COBOKYIHOCTH BceX MeTeoyciaoBuii (@)

U B yCJOBUAX «xopomreii moroaber» (6) B ToMcke, a Takske o6beMHEHHbIe THCTOTPAMMBI paclpefeennii (IIOBTOpsAeMOCTH) 3Hade-

Huit Vo B 3THX ycaoBusax (cepas KpuBas — BCe METeOYCJOBHs, YepHasd — «XOpOIIasi MOTo[a»), MpeAcTaBleHHble B TuHeiinoM (6)
u sorapudmuyeckoM (2) Macmrabax (cM. 1B. pUCYHOK Ha caiite http://iao.ru/ru/content,/vol.37-2024/iss.08)

HN3MeHunBOCTD MIPU3EMHOTI0 JJIEKTPUYECKOIO II0JIS MO/ BJAUSIHUEM METEOPOJIOTHYECKUX chlOBHﬁ...
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3UMOIf, YTO XOPOIIO COTJIACYETCS C OIEHKaMH, MOJIy-
YeHHBIMHU I ApyTHX permoHoB [1—3]. [lna coBokym-
HOCTH BCEX METeOYyCJOBHil KpHBas nMeer 60Jiee CJIOK-
Hyio ¢dopmy (puc. 3, ). B uwactHocTH, MUHUMYM V@
CMelllaeTcd ¢ JIETHUX MecsilieB Ha BeceHHue (a6comoT-
HBIIl MUHUMYM — B Mae), Ha6/ioJaeTcsl TakyKe BTOPHY-
HBIIT MUHUMYM OceHblo. /[aHHble 0COGEHHOCTH CE€30HHOI
M3MEHYNBOCTH, BO3MOKHO, 06YCJIOBINBAIOTCS TOBBIIIEH-
HOIl TOBTOPSIEMOCTBIO B TMepeXojHble Mepnoabl (BecHa
U 0CeHb) 0CAAKOO6PA3YIONINX O6IAKOB HUKHETO Apyca
(Ns, St) n Bepruxanbuoro passuruss (Cb), ¢ KOTOpbI-
MU CBSI3aHBI CHJIbHBbIE BO3MYIIEHUS NPHU3EMHOTO 3JIeK-
TPUYECKOTO TOJISI MPEUMYIIECTBEHHO OTPHUIATENBbHOTO
3Haka [16—18, 20, 21].

CpenHeroioBoit cyTo4yHbIl X041 V@ B YCJIOBHIX
«xopouteii moroab» (puc. 3, 6) uMeer XapaKTepHbIe
yTpeHHuit MuHUMYM okoJsio 07:00 u BevyepHHMil Mak-
cumyM okoJio 21:00. dopma cyrouHoit Bapuaruu Vo
B ToMcke mogo6Ha dhopMe YHUTApHOI Bapualliil 3JeK-
Tpudeckoro moisa (kpusoil Kapmerm) [4], oxmako ee

400 [ s CoBoKynHOCTH MeTeoycaoBHii (roa)
Y CJTOBIS <« XOPOIIEi TOro/bi» (roja)
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Puc. 3. Muoronernue cpennue rogosbie (@) u cyrounnbie (6)

BapHalluK TpaJNeHTa MOTEeHI[Mala B COBOKYITHOCTH BCEX MeTeo-

yCIOBUI M B YCJIOBUSIX <«Xopoleil morogsl» B Tomcke

(cM. 1uB. pucyHok Ha caifre http://iao.ru/ru/content/
vol.37-2024/iss.08)

MUHUMYM U MaKCHMYM CMeIeHbl OTHOCUTEIHHO aHAJIO-
THYHBIX 9KCTPEMYMOB Kpuboii Kapuerun Ha GoJiee paH-
nee BpeMa (03:00 m 05:00 coorBercTBeHHO). JleToM
B CYTOYHOM X0ji¢ V(¢ OTMEYAIOTCSI BTOPHYHBIE MAKCH-
MYM U MHHUMYM, 00YCJIOBJIEHHbIE KOHBEKTUBHBIM TeHe-
paTopoM — yBeJWYEHHEM KOHIIEHTPAIUN a3PO30JisT
U yMeHbIIIEHHeM JIOKATIbHOI MPOBOAUMOCTU TIPH pa3-
BUTHN KoHBeKINN [8]. OHM OTCYTCTBYIOT B YHHUTAapHOMH
BapuaIliil 3JEKTPUYECKOTO TI0Jis, HO TIPH 3ITOM OTMe-
YaloTCsT BO MHOTHUX KOHTHHEHTAJbHBIX MYHKTaX HaGJIIO-
nennti [3, 7—9]. AMIIITY1a cpeIHETOZIOBOTO CYTOUHOTO
xofa V@ B YCJOBUSIX «XOPOIIeil MOro/bl» COCTaBJsIET
~ 56% OT MHOTOJIETHETO CPe/IHETO 3HaueHuss V. ITO XO-
POIIIO COTJIACYEeTCS C JaHHBIMHU, MOJYYEHHBIMU B JIPY-
TUX KOHTHHEHTAJbHBIX MyHKTaxX Habmomenmii [1—3].
OaHako B 3WMHIE MECSIBI CyTOYHAs aMILINTyaa V@
nocruraet 100% OT MHOTOJIETHETO CPEHETO.

CyTounble Bapuaiimi V¢ B COBOKYITHOCTH BCEX
MEeTeOyCJOBUI OTIMYAIOTCS OT AaHAJOTHYHBIX BapHanuit
B YCJOBHSIX <«XOPOIIell MOroAbl» HAJIUINEM [OMOJIHIU-
TEJIbHOTO MUHUMYMa B TOCJENOJYJeHHbIe 4achl, KOTO-
peIii HamboJiee SIPKO MPOSIBJISIETCS B JIETHHE MECSIIBI.
OODSICHUTD €T0 TOSIBIEHIE MOJKHO Pa3BUTHEM B 3TOT
MepUoJl BHYTPUMACCOBBIX KOHBEKTHBHBIX 06/IAKOB, B TOM
qicae Ky4eBO-OKIEBBIX, a TaKyKe BBINAJIEHUE JINBHE-
BBIX OCAJKOB, C KOTOPBIMHU B TEILIBIH TIE€PHOI CBSI3aHbI
MIPEUMYIIECTBEHHO OTPUIIATEIbHbIE BO3MYIIEHUS 3J€K-
Tprueckoro mosa [16—18, 20, 21].

2.2. H3menuueocmo HanpasieHusr aempda
u ee gausiHue Ha npuzemHoe
asexkmpuuecrkoe no.Je

PesysbTaThl aHamM3a N3MEHUYMBOCTH HAllpaBJIEHUS
Berpa B Tomcke no ganabiM 'O UMKOC B coBokyn-
HOCTH BCeX MeTeOyCJIOBUII M B YCJOBUSAX <«XOpoureit
oro/ibl» Mokasanbl Ha puc. 4. CornacHo puc. 4, a A1a
Bcex MeteoycJoBuii B 2006—2020 rr. Han6GosbIIyIO TTO-
BTOPSIEMOCTb MMeJN I0T0-3allaJ{Hble U I0To-Ioro-3amaj-
Hble BeTpbl, a HAIIMEHBIIYI0O — CeBepHbIe.

g ycioBuii «xoporieil TOroJbl» pacipejeie-
Hue TmoBTOpsieMocti D 3HauurteabHo oriudaercsa (M.
puc. 4, 6). Xora I0ro-3amajiHoe HalpaBJeHHE I10-
TpeskKHeMY TIMeeT BBICOKYIO ITOBTOPSIEMOCTD, Ipeobia-
JAIOIUMI CTAHOBSITCS BOCTOUHOE I BOCTOYHO-CEBEPO-
BOCTOYHOE HaTlpaBIeHnd. MIHIMaTbHAS TTIOBTOPSIEMOCTD
CeBepHOTO BeTpa coxpaHsercd. TakuM o6pa3oM, B TOM-
ckoM Axkagemropogake B 2006—2020 rr. njoMuHHpoBa
10ro-3ana/JHblil BeTep, a B YCJOBHUAX <«Xopollell Ioro-
JIbI> — BOCTOYHBIH.

Anaym3s paclnpesie/ieHUs CpeJHIX 3HaUeHUi Ipaju-
€HTa MOTEeHIuaJIa ¢ y4eToM HarpasJjeHus Berpa (puc. 5)
IoKa3aJl, YTo KaK BO BCEX MeTeoyCJIOBHUAX, TaK U B yC-
JIOBUAX <«XOpolllefl IoroAbl» MakcHMajbHble 3Haue-
HuA V@ oTMedaroTcsl IPH 3alajJHOM, CeBepo-3allaJHOM
u ceepHoM Berpax (puc. 5, @). HauGosee TtecHas
CBSI3b MeX/ly 3TUMU BeJIMYMHAMHU HaGJI0ZaeTcsT B yc-
JIOBUSIX «XOpOIeil I0orozibl», IpH KOTOPBIX V¢ BBIIIE
MHoroJieTHUX cpeaHux B 1,6—1,9 pasa. MakcuMyMbl
Vo B TO UMKOIC B ycla0BHIX <«XOPOIIEH MOTOIbI»
6BLIN 3aPETUCTPUPOBAHDI JIUIST 3a11a/10-CEeBEPO-3aIIa [HBIX
BETPOB.
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Puc. 4. IloBTopsieMocTh HampaBieHUil BeTpa B COBOKYITHOCTH
Bcex MereoyciaoBuil (@) U B ycnoBusx «xopoiueit morojpi» (6)
no ga"nubiM 'O ITMKSC

AHaJn3 ce30HHOI n3MeHunBocTH Vo 1 D Tokasal,
YTO Bo3pacTaHue V¢ TIpU 3aMaJHBIX, CEBEPO-3aMaHBIX
7 CeBEepHBIX BeTpaX OTMEYAETCs BO BCe CE30HBI Tojia,
HO CUJTbHEe BCETO MPOSBJISIETCS 3UMOM, caabee — JIETOM
(puc. 5, 6). 13 comocraBiaenus puc. 1 U 5 BUAHO, 4TO
3amajiHble, ceBepo-3aMaHble W CeBepHble BETPHI MOTYT
MIEPeHOCUTh a3p030Jib M3 IEeHTPAJIbHOI M CceBepHOIi
JacTell TOpOJa, SABJIIONMNXCS OCHOBHBIMHU HCTOUYHUKA-
MU a3pPO30JIbHOTO 3arpsa3HeHHs] OKpYy’Kalolleil cpeJbl.
ITy 3aKOHOMEPHOCTb MOJATBEPKIAIOT Pe3yJabTathl [29],
COTJTACHO KOTOPBIM TIPH CEBEPO-3allaJHBIX BeTpax 3u-
Mol HaGJIIOIAI0TC MaKCHMAaJIbHbIE KOHIIEHTPAIH CY6-
MUKPOHHBIX a3p030JibHBIX 4YacTull Ha TOR-ctaniun
B Axagemropozke. Ilpu stom (cM. puc. 4) 1oBTOpsie-
MOCTDb 3aTaJIHBIX, CEBEPO-3aMMaIHbIX W CEBEPHBIX BeT-
POB B TOMCKOM AKaJIeMTrOpOjike HeBbICOKast: 15% s
Bcex MeteoycaoBuil n Menee 10% s ycaoBuit «xopo-
Treft moroAbly. MUHNMAJIbHBIE 3HAYEHUS VO B YCIOBIAX

CoBOKYTIHOCTb MeTeoy ¢ TOBHI
Veaoua «xopoureil moro/isls»

00

337,5° 22.5°

292,57 67.5°
270° 90°
247,5° 112,5°
225° 135°
202,5° 157,5°
180°
a
= BecHa Ocenn
= JleTo — 31Ma
67,5°
90°

112,5°

225° 135°

202,5° 180 157,5°
6

Puc. 5. Pacnpesieenne cpefHUX 3HaueHHil rpajieHTa HOTeH-
IUafa 371eKTPUUECKOro MOJs B 3aBHCHMOCTH OT HAIIpaBIeHUS
BeTpa /Il COBOKYIHOCTH BCEX METeOyCJOBHI M B YCJIOBHAX
«xopomreii moroab» (@), a TakKe B OTAeJbHBIE CE30HBI TOJa
B YCJIOBUSAX <«Xopolieii moroapi» (6) (cM. 1B. pHCYHOK
Ha caifite http://iao.ru/ru/content,/vol.37-2024,/iss.08)

«XOpOIIell Moro/ibl» Kak 3a Bech IepHo/ HaGI0qeHHIl,
TaK U B OT/IeJIbHbIE CE30HbI I0Ja OTMEYAIOTCS IIPH BOC-
TOYHBIX BETPaX, MEPEHOCIINX BO3IYITHbIE MACCBHI CO
CTOPOHBI CENTbCKONl MECTHOCTH ¥ JIECHBIX MAaCCHBOB,
TOBTOPSIEMOCTh KOTOPBIX MakcuMasbHass — Goiee 55%.

3akaoueHue

Ha ocHoBe TIpoBeZIeHHOTO CPaBHUTEJIBHOTO aHAJN-
3a IAaHHBIX METEOPOJIOTIHUECKUX 1 aTMOC(ePHO-2JIEKTPH-
YecKUX HaOJI0eHnit Ha TeppUTOPUN KPYIHOI TOPO/I-
cKoil ariomepanuu — T. ToMcKa — TIOJy4YeHbl OLIEHKU
U3MEHYMBOCTH T'PaJieHTa TOTeHINaMa 3JeKTPUIECKOTO

HN3MeHunBOCTD MIPU3EMHOTI0 JJIEKTPHUYECKOIO II0JIA MO/ BJAUSIHUEM METECOPOJOTHYE€CKUX chlOBHﬁ... 685



1oJI KaK B 2JIEKTPUUECKH HEBO3MYIEHHBIX atMocdep-
HBIX yca0oBUAX (YCJIOBUAX <«XOpOlleil II0rofbl»), Tak
I B COBOKYITHOCTH BCEX METEeOPOJIOTHMYECKUX YCJOBUIl.
[Toxazano, 4To 06IIasi M3MEHYMBOCTb, & TaKKe CE30H-
Hble ¥ CyTOYHble BapUallui IIPU3EMHOTO 3JIeKTPHYECKO-
ro IOJIsI [0/ BJIMSIHUEM pa3/IMYHbIX MeTeopoJiornye-
CKUX YCJOBUIl 3HAYNTENBHO OTINYAIOTCSI OT TaKOBBIX
JUIS 2JTEKTPUIECKN HEeBO3MYIIEHHBIX aTMOC(EepPHBIX ycC-
JoBuil. B yacTHOCTH, cpefHNe 3HAUYEHNUS TPaJeHTa To-
TeHI[ajJla B COBOKYITHOCTH BceX MeTeoycioBuii B 1,6
HIDKe, a X pa3Max B 1,3 pasa 6oblle, 4eM B yCJIOBH-
SIX «XOpOoTIell MOTo/Ibl», TaKKe OTMeYAIOTCS BTOPHYHBIE
MUHUMYMBI B CE30HHBIX U CYTOUHBIX BapHAITIIX.

CpaBHeHIEe CDPeJHEro/0BbIX CYTOYHBIX BapHaIuii
Vo B YCJIOBUSIX <«XOpoIlell IOroJbl» ¢ YHUTapHOMN
(xpusoit KapHern) mokasajo MX KaueCTBEHHOE CXOJI-
CTBO, OJHAKO MHUHUMYM U MakcuMyM Vo B ToMcke
OTMEYAIOTCS, COOTBETCTBEHHO, Ha 3 W S U paHbIlle aHa-
JIOTHYHBIX 3KCTpeMyMOB KpuBoii Kapueru. B merHue
MecsIbl B CYTOYHOM XO7le V@ OTMeYaroTCsI BTOPHYHBIE
MaKCUMyM M MHHHUMYM, KOTOpble OTCYTCTBYIOT B YHU-
TapHOU BapuWalliy, HO TaK)Ke PETUCTPUPYIOTCA B JAPY-
I'MX KOHTMHEHTAJbHBIX MyHKTaX Habjmogennii (Hampu-
Mep, B Mapaune u Ilakucrane).

CpaBHUTEJBHBIIT aHAJIN3 U3MEHYMBOCTH HAIIPAB-
JIeHUSI BeTpa U TpaJieHTa MOTEeHIINAI 3IeKTPUYECKOTO
IoJIg KaK B Pa3JMYHBIX MeTeOpPOJIOTUYEeCKUX YCJIOBHUSIX
B 1IeJIOM, TaK M UCKIIOYUTEIbHO B YCIOBHUSAX «XOpOIei
TOTO/IBI» TOKAa3aJ, 4TOo HaIpaBJeHHe BeTpa BJHMSeT Ha
IIpU3eMHOe 3JIeKTPHUYECKoe II0JIe 3a CcueT IIepeHoca ad-
po3oJieil U3 JIOKAJIbHBIX TOPOJCKUX HCTOYHUKOB. [Ipu
HampaBJeHNsAX BeTpa OT HHUX B IyHKTe HAOJIOIEHUS
OTMEYAJIOCh CHUKEHHUE 3JIEKTPOIIPOBOJHOCTH BO3IyXa
1, Kak cJIeJCTBUe, POCT 3JeKTpuyeckoro noss. /lanHoe
BJUSIHUE Haubosiee SIPKO MPOSIBISIETCS B YCIOBHIX
«Xopollleii Moro/ibl» B 3UMHue Mecsipl. OIHAKO B CBS-
31 ¢ OCOOEHHOCTSAMU TIPU3EMHOI THUPKYJSINH B TOM-
CKOM AKAaJIEMTOPOJIKe <«TIpsI3Hble» HAIPaBJIEHUS BeTpa
UMeloT MaJylo IIOBTOPSIEMOCTb U, KaK CJIeJCTBUE, MX
BKJaJ B (HOPMUPOBaHNE MPU3EMHOTO 3JIEKTPUYECKOTO
mosig B ToMCKe MOJKHO CUNTATh HE3HAUYUTETbHBIM.

ITomydyenHble pe3yabTaThl XOPOLIO COLJIACYIOTCS
¢ TOAOOHBIMHU ¥WICCJIEJOBAHUSIMU B JAPYTUX IIYHKTaX
HabTIo/IeHNil, pacloJoKeHHbIX BOM3U KPYITHBIX Hace-
JIEHHbIX TyHKTOB (Hampumep, B mpuropoge CaHKT-
IMerep6ypra u m.r.1. Tukcnu [13, 14]), u mpeacraBasoOT
UHTEpeC /11 MOJIeJTMPOBAHUS COCTOSHUS W WM3MEHUH-
Boctu ['DIl B 3aBUCHMOCTH OT pPa3JIUYHBIX (PU3TKO-
reorpapUIecKX U MeTEOPOJOTHIECKIX YCIOBUI.

BaarogapHoctu. ABTOPBI IPHU3HATEIbHBI HAGJIIO-
nareagm 'O MMMEKOC 3a npoBejieHNe HeTPepbIBHBIX
1 PETYJISPHBIX MeTeopoJoTniecKre HaOTI0eHuil 1 mep-
BUYHYIO 06PABOTKY JaHHBIX.

MDunaHcupoBanue. Pabora BBINOTHEHA B paMKax
roczafanug IMKOC CO PAH, npoekr FWRG-2021-
0001 (Ne 121031300154-1).
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The electric field of the atmosphere, along with electrical conductivity and ionization of air, is the main
characteristic of atmospheric electricity, which is a set of electrical phenomena occurring in the atmosphere,
including in clouds and precipitation. There is a close connection between the intensity (potential gradient)
of the atmospheric electric field and the topography and landscape of an area and meteorological parameters.
A disruption of the normal electric field, characteristic of fair-weather conditions, occurs during the formation
and development of clouds, precipitation, thunderstorm, etc. In general, the variability of the electric field is
determined by a number of individual or combined factors, both of global and regional (or local) character.
Therefore, studying and understanding the functioning of the Global Electric Circuit and its local variability
seems to be a relevant scientific problem, especially in the context of the modern climate change. The variability
of the electric field potential gradient and meteorological parameters is analyzed in this work based on long-
term observations in a large urban settlement. The analysis shows a pronounced dependence of the potential
gradient on the wind direction in fair-weather conditions, especially in winter, associated, we believe, with
aerosol transfer. We also found that the variability of the surface electric field, including seasonal and daily
variations, under all meteorological conditions significantly differs from the variability under exceptionally fair-
weather conditions. The results are in good agreement with similar studies at other observation sites located
near large populated areas, and are of interest for simulating the state and variability of the Global Electric
Circuit depending on various physiographic and meteorological conditions.
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