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Wncmumym npobnem Hecbmu u easa PAH, e. Mockea

O NPUPOAE BUMNONAPHbLIX BAPUALIUA
ATMOC®EPHOI'O 3JIEKTPUYECKOIO MNnons

PaccmaTpuBaroTCcst OUITOIApHBIC aHOMATIbHBIE OTKJIOHEHHs aTMOC(HEPHOrO 3JIEeKTpUde-
CKOTrO MoJisi OT ()OHOBOTO YPOBHS 3a JECATKU MUHYT, 4achl Iepe]] 3eMIIETPSCEHHEM.
o npunsATO# KIaccuUKaLUK, 3TO KpaTKOCPOUHbIE IIPEeBECTHUKY 3emierpsceHuit. Co-
BPEMEHHbIE TPEJICTABJICHHS O IPHUPO/Ie 00BEMHOTO 3apsiia IPU3EMHOIT aTMOCchephl 00BsIC-
HSIOT HaOMIOlaeMoe  SIBJICHHE KJIACCUUECKHM U PEBEPCHUBHBIM 3JIEKTPOAHBIMU 3¢ hek-
TaMHU — CJIeJICTBHEM Je(hUINTa WK U30BITKA IOCTYIJICHUS B BO3LyX OCHOBHOI'O HOHHU-
3aTOpa — NOYBEHHOIO PaJIOHA. YCTAHOBJICHO, YTO HOCUTEIIIMU PAJIOHa B IPUIIOBEPXHOC-
THBIE CJIOU IPYHTa U aTMoc(epy SBIAIOTCS My3bIPbKOBbIE 00pa30OBaHUs BOAOPOA U
MeTaHa. bornee Toro, peBepcHBHBIHM U aHOMaJIbHBIIN KJIACCUYECKUI JIEKTPOAHBIE 3P (EKThI
HEOJIHOKPATHO PErHCTPUPOBATUCEH HE TOJIBKO MEPesl CeHCMUUECKUMU COOBITHSIMHU, HO U B
CeliCMOCIIOKOMHBIH TIEPUOZ B PA3JIOMHBIX 30HAX, B XOI€ BapHaLlMi yPOBHEH IPyHTOBBIX
BOJI, IIpH Je(hOpMAIIMOHHBIX U CEHCMOaKyCTHUECKHX Iporeccax. CBA3u BOAOPOJIa, METa-
HAa U PaJIOHa C I0JIEM MI03BOJIIFOT OTHECTH €ro, KaK U NepeYHCICHHbIE Fa30BbIe apaMeT-
PBL, K KaTerOpUU CPEAHECPOUHBIX MIPEIBECTHUKOB 3eMJICTPSCEHMUI.

KoueBrie cioBa: arMochepHoe 3IEeKTpHYECKOe ToJIe, BOJOPOJ, METaH, Klaccuue-
CKUI M peBEpPCUBHBIN 3IEKTPOAHbIE 3((HEKThl, YPOBEHb IPYHTOBBIX BOJ, Aedopma-
LIMOHHBIE U CEIICMOAKyCTHUECKHE TIPOLIECCHI, IPOTHO3, 3EMJIETPSCEHHUE.

ATMocdepHo-dIeKTpUYecKUe Ha0a0neHus1 B reopusnke. Nure-
pec TeopU3NKOB K HHCTPYMEHTAIBHBIM HaOIIOIEHUSAM TTapaMeTPOB MPU3EM-
HOT'0 aTMOC(EPHOT0 AIIEKTPUIECTBA BO3HHK B CBSI3U C IPOOIEMOii TPOrHo3a
3emileTpsiceHuid. BriepBbie aHOMalIbHBIE BO3MYIIEHHS aTMOC(HEPHOT0 dJIEKT-
PHYECKOTO MOTEHIINANA Mepe]] CEHCMUYECKUME COOBITHAMH OBLTH 3aperucT-
pupoBansl B 1885 1 1890 rr. B Tokwuiickoii obcepBatopuu [42, 43].

B oreuecTBeHHOW Hay4YHOU JTUTEpaType MepBbIE pe3ylbTaThl HaOIIOIe-
HuUit 3TUX aHomanuii npeacrasnenbl E.A. Uepusasckum [25-27]. I'pomaanas
paboTa Mo KOHTPOMIO aTMOC(EPHOTo AIEKTPHUYECKOTO MOTEHIIMaNa B ceiic-
MOAKTHBHOM peruoHe Obiia rposeneHa B.®. bonukosckum [2, 3] Ha [apm-
CKOM NporHoctuieckoM nonurone. [logpoOHas uctopuyeckas rmoaoopka pe-
3yNBTaTOB KCIIEPUMEHTANBHBIX HAOMIOAEHUH 110 TOMY BOITPOCY MTPHUBEICHA
B paborax [19, 20] — perucTpupyeMbie aHOMAJINHU 110 MOAYITIO B HECKOIBKO
pa3 npeBbIIaloT GOHOBBIN YPOBEHb, HIMEIOT JUTUTEIBHOCTD OT JIECATKOB MHU-
HYT JI0 4acOB Tepe]] 3eMJIETPSACEHUEM M OMITOSIPHBINA XapaKTep.
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IIpenBapsist qaybHENIIEE U3I0KEHUE MATEPHANIA, CIIEIYET YTOUHUTh TEp-
MHUHOJOrHI0. [TepBble I3MEPUTENH AIIEKTPUIECKUX XapaKTEPUCTUK aTMOChephI
ObuTK KOJUTeKTOpHOTO TUNa [10, 21, 25] ¥ perucTpupoBaM MOTEHIIAAT aTMO-
cepbl OTHOCHTENHHO 3eMJIM Ha BBICOTE YCTAHOBKU M3MEPUTEIBHOH TIacTH-
Hel. [locnenaue pecATHIETHS B MPAKTHKY aTMOC(HEPHO-3IIEKTPUYECKUX Ha-
OJrOEHUI MPOYHO BOLUIA JTUHAMHYECKHE KOHIEHCATOPBI — (UIFOKCMETPHI
[10, 21], perucTpupyrolue, o TEPMUHOIOTUYU 00IIEH (HU3UKH, BEPTUKAIHLHBIN
rpaJMeHT noteHimana armocdepsl [12]. B reopusuke it 3Toro napamerpa
Yarle UCIONIb3YeTCs TEPMUH aTMoc(epHoe utekTpudeckoe none (ADI).

Bonpiioe BHUMaHuE K 3JEKTPOMarHUTHBIM MPEIBECTHUKOM 3eMJIIETPS-
cennit mpuxonutcs Ha 1970—1980-e rogpr. O600IIEHNE TOTYYEHHBIX K TOMY
BPEMEHHU SKCIEPUMEHTANBHBIX M TEOPETHUECKUX PE3yIbTAaTOB JIOCTATOYHO
MOJTHO U3JIOKEHO B paborax [16, 36]; BBeaeHa BpeMeHHas KiacCH(UKanus
MPEABECTHUKOB 3eMJIETPSICEHUH, 10 KoTopoit ADIT oTHOCHTCS K UMCTy Kpat-
KOCpouHbIX. [Ipy mocTpoeHnr MOJEeNbHBIX MEXaHW3MOB aHOMAJIbHBIX BO3-
MYIIEHUH SJIEKTPHUYECKUX XapaKTEPUCTUK aTMOC(hEpBI Iepest CeHCMIUUECKUM
COOBITHEM HCIIONB30BANNCH AHHBIE MOJIEBBIX HAOMIONECHUN U pEe3yIbTaThl
n1abopaTopHBIX HCCIIENOBaHMH 00pa310B FTOpHBIX Mopo. OIHAKO YIOBIETBO-
PUTETBHOTO MOJIENIBHOTO MPEJICTaBIEHUS MPUPObI PETHCTPUPYEMBIX aHO-
ManbHbIX Bapuaiuii ADII Tak u He ObLTO TTOTYYEHO.

JaexTpoanblii 3¢ dekT. PaccMoTpuM peructpupyembie OUMONSPHEIE
Bapuaimit ADII ¢ mo3unuii coBpeMEeHHBIX MPEICTaBICHU N TEOPUN TPU3EMHO-
ro arMocdepHoro sekrpuuectBa. OObEMHBIN 3apsi MpU3eMHON aTMocge-
PBI 00s13aH CBOMM MPOMCXOXKICHUEM MOHHU3AIMH KCXaTUPYIOIIUM MOYBEH-
HBIM pazioHoM [21, 25]. OOGpa3yemble Npy HOHU3AIMH JIETKHE HOHBI — BpeMs
KHU3HU 3—5 MUH, ONPENENSIOT MOISIPHbIE TPOBOIUMOCTH BO3ayXa. PekoMOu-
HAaIIHs IETKMX HOHOB C HEUTPaILHBIMHU SIIPaMH KOHJICHCAIIMY MIPUBOAMT K 00-
Pa30BaHUIO TSHKENBIX HOHOB — BpeMst xku3HU 4050 muH. Tskenble HOHBI OT-
BeTcTBeHHHI 32 ADII.

[ToBepxHOCTh 3eMitn HeceT Ha cebe OTPHUIATENLHBIA 3aps], KOTOPHIH
MPHUBOJIUT K MepepacrpeieNieHno 00bEMHOT0 3apsia IPU3EeMHON aTMocge-
pel. KoHIleHTpalus oTpUIaTenbHOIO 3apsiia Y 3eMHON MOBEPXHOCTH paBHA
HYII0, KOHIIEHTpalUs MOI0KUTEIBHOT0 3apsiaa — MakcuMmainbHa. [lo pacye-
TaM B 3aBHCUMOCTH OT CKOPOCTH MOHH3AIMH, TEMIIEPaTyphl, TypOyJeHTHO-
CTH BBIXOJ OOBEMHBIX KOHIICHTPALIUH 3apsiia Ha KBa3UCTaOWIBHBIN YPOBEHb
MOXET TIPOMCXOIUTHh Ha BbicoTax He Oonee 10 m [14, 15]. O6nactb, BbIlIe
KOTOpOH 00BEMHBIE KOHIIEHTPAIIUH MOJIOKUTETHHOTO M OTPUIATEIILHOTO 3a-
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PSIOB BBIXOAAT Ha OJMHM3KHUI APYT K APYTY (OHOBBIN ypOBEHB, ONPEEIeTCs
KaK 30Ha MPOSIBJICHUS JIEKTPOAHOr0 ) deKTa.

[Ipaktraecku Bce usmepennst ADII mpon3BoAATCS Ha BBICOTAaX MEPBBIX
JEIMMETPOB—METPOB OTHOCHUTEIBHO MOBEPXHOCTH 3eMJIH, T. €. 1O OIpere-
JICHHIO, BBITIOJHSIOTCS B 30HE JCUCTBUS AIEKTPOoAHOro 3¢ dekra. [loaTromy
paccMoTpeHHe IPUYUH PETHCTPUPYEMBIX OUTTONSApHBIX Bapuanuii ADIT cie-
JyeT HaunHaTh C PACCMOTPEHUS BIUSHUM AJIeKTpoaHoro 3 dexra Ha BapHa-
I[MH TIOJISl B YKa3aHHOM JIaIia30He BBICOT.

Teopus anekrpomHoro 3ddekra pa3padaThiBacTcs ¢ CepeIuHbl XX B.
[37—-41]; B HanOoJee MOTHOM BHJIE €€ MOKHO HaiTH B pabotax [13, 14]. B npo-
CTEIIeM Cllydae HalIW4usi B aTMOC(epe TONBKO JIETKUX HOHOB 3JIEKTpHUe-
CKOE COCTOSIHUE aTMOC(Ephl OMUCHIBACTCS CUCTEMON YpaBHEHUM

b.dldz(En,) = q(z) — onn,,
~b,dldz(En)) = q(z) — ann,, (1)
dE/dz = e/>(n, — n,),

rie b, , — TOABIKHOCTb TOTOKUTENBHEIX U OTPULATENBHBIX JIETKUX HOHOB;
q(z) — ckOpocTh MOHOOOPA30BaHMs, ONpeesIeMas Colep)KaHueM paJoHa B
aTMOC(EpHOM BO3IyXE; /1, , — 00bEMHAs KOHLEHTPAIMS TTONOKHUTENbHbIX U
OTpUILIATENBHBIX JIETKUX HOHOB; £ — atMocdepHoe anexTprueckoe nomne, ADIT;
o =1,6-10"* M*/c — kO3 P PHLIHEHT PEKOMOUHAIIMY JIETKMX HNOHOB; Z — BEPTH-

KaJIbHAsI KOOPJIUHATA.
I'pannvHbIE YCIIOBHSA 115l CHCTEMBI ypaBHeHuH (1) 3amuiiem B Bue

Ny_o=0; E_,=E; n () = n(0) = [q(e)a]?.  (2)
Pemrenne cucremsl ypaBHeHui (1) yaaercs moixyduTh YUCICHHBIM METO-
nom Pynre—Kytra uerBeproro mopsiika [12, 13]. OcoOblii uHTEpEC Mpe-
CTaBJISICT PE3y/IbTaT PACUCTOB ISl Cydasl pa3HbIX MOABMIKHOCTEH JIETKHX
uoHoB: b, = 1,2:10* m*>c""B'; b, = 1,4:10* m*¢'"B"' u peskoro crnana
CKOPOCTH MOHO00pa30BaHus ¢ BeICOTOM ¢ = 7-10° + 80-10%xp(—2,362z) map
noHOoB M *-c”!. IIpu 3TOM B 30HE MPOSIBIICHHS IIEKTPOTHOTO dPeKTa MmosiB-
JSIETCSL CIIOM ¢ M30BITOYHBIM COZIEP)KaHMEM OTPHLATEIBHOIO 00BEMHOIO 3a-
psina, B KOTopoM oTHoIeHue E(z)/E(00) cTaHOBHTCS MEHBIIIE €IUHHIIBL.
OOpaTM BHHMAaHHUE €IIe Ha OJHY OLCHKY, C/ICTaHHYI0 B IPEAIIONOKE-
HUH, YTO HOHU3ALIUS Y 3eMHOW MTOBEPXHOCTU obecrieunuBaercsi OeTa- U ram-
Ma-u3JTy4eHHEM IPUITOBEPXHOCTHOTO CIIOS TOYBBI M COCTABIISIOIIUX MOYBEH-

Horo Bosayxa. Ilomaraercs, uro Oera-uacTUIBl JUCCHUIUPYIOT HA BBICOTE
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Puc. 1. PeBepCcUBHBIN M KITACCUYECKUU 3TEKTponHbIe 3(dOEKTH MpU CKOPOCTIX MOHHO-
ob6paszoBanust ¢(z) = 7-10° + 80-10%xp(—2,362z) map woHOB M3-c' u ¢(z) =[7-10°+
+4,8-10%xp(—2,3627) + 50tg(8-107%z*)] map nonos m3-c™!

3 CM OTHOCHUTENBHO 3eMHOM TOBEPXHOCTH. [IJIs1 CKOPOCTH MOHOOOPA30BaHUS
qg=1[7-10%+ 4,8-10%xp(-2,362z) + 50 tg(8-10-3-z*)] map nonos Mm>-¢c! pe-
IICHUE TTOKA3bIBACT, YTO JICKTPOMHBIN 3P PEeKT N3MEHSIeTCsS BeChMa He3Ha-
YUTEIBHO. 30HA TIPOSBICHUS JICKTPOIHOrO 3P QeKTa B ATOM ClIydae orpe-
JIENSIeTCS BBICTOM mopsiaKa 4—5 M OTHOCHUTENNBHO 36MHOM MOBEPXHOCTH. 3HA-
yernst ADI u IIIOTHOCTH JIETKUX MOHOB IS IBYX PACCMOTPEHHBIX CIIy4acB
MIpeaCcTaBJIeHb! Ha puc. 1.

[pumep Bapuanmii ADII B cityuae peBEpCUBHOTO 3JIEKTPOIHOTO 3 dek-
Ta yKa3bIBaeT Ha TEHACHIIMIO K CMEHE 3HaKa IMOJIsl Ha BBICOTAaX JEIHMETPOB—
METPOB OTHOCHUTEIBHO 3eMHOH MOBEpXHOCTH (puc. 1, a).

K coxanenwuro, npu pacuerax 6ojee CIOKHOTO clydas — HAJIMYUS B aT-
Mocdepe THKEIbIX HOHOB, JJIs pEabHBIX YCIIOBHH, KOT/Ia KOHIISHTPAIIUH T~
JKEJIBIX NOHOB Ha TIOPSIIOK OOJIBIIIE KOHIISHTPAIIUH JISTKUX, 33]1a4a PEIICHHUI0
HE noJyiaercs. Perenue yaaercs noryduTh TOIBKO JIsi CPABHUMBIX KOHIICH-
Tpaluii JIETKUX U TSHKEIbIX MOHOB [13, 14]. Tem He MeHee pe3ynbTaThl MHO-
TOUMCJICHHBIX AKCIICPUMEHTAILHBIX HAOIONCHHM, YaCTh KOTOPBIX TIPHUBEIC-
Ha HIKe, YOSXKIAI0T, YTO PEBEPCUBHBIN AIEKTPOIHBIN 3 dekT — qocTaTtouHo
4acTo HaOJI01aeMOE SIBJICHUE U MTPUYMHOM €ro MOTYT OBITh HE TOJILKO TAKUE
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YHUKaJbHbIE aHOMAaJIbHBIE CUTYaAIlUH, KaK TPOLIECcC MOArOTOBKH 3eMJIIeTpsice-
HUSI, HO €CTECTBEHHBIE MITH MCKYCCTBEHHBIC CPABHUTEIBHO HU3KOIHEPT€TH-
YeCKUe TeoIMHAMHYECKHE TPOLIECCHI.

Pe3ysabTaTsl HA0MI0eHNH PEeBEPCHBHOIO U AHOMAJIBLHOIO KJac-
CHYECKOr0 MIEKTPOAHBIX 3¢ ¢ exToB. BrICOKMII MOJIEKYISIPHBINA BeC pa-
JoHA — 222 — UCKJIFOYaeT BO3MOXXHOCTh €0 000COOJICHHOM CyOBEpTHKAIIb-
HOW MHTpallii B MPUIIOBEPXHOCTHBIE CJIOM IpyHTa u atMocdepy. [To mepe
MOJTbeMa BOAHO-Ta30BBIX CHCTEM B 30HBI TOBBILICHHOW MPOHUIIAEMOCTH TOp-
HBIX TIOPOJI PACTBOPEHHBIE B BOJIE JIETy4YHE Ta3bl CTPEMSTCS 000COOUTHCS B
camocTosTenbHbIE Pa3bl B BUAE OTJCIBHBIX Ty3bIPHKOBBIX 00pa3oBanuil. [Ipn
9TOM B My3bIpbKax MPOUCXOAUT MajeHHe AABICHHUS C YBEIUYCHHEM 00beMa —
TUTOMIA/IW KOHTAKTa MYy3BIPHKOB C KUAKOCTBIO. [1y3bIpbKH CTaHOBSITCS MPH-
POAHBIMH Jerasaropamu, Kyla Hapsily ¢ APYTMMHU ra3aMH CTEKaeT W I0-
YBEHHBIH pajioH, 00Pa3yIOIHUICS B TIOI3EMHBIX BOIHO-TA30BBIX CUCTEMAX MPH
pacnaze pactBopeHHoro paaus [7, 8].

ITo omenkam [1], ¢ yuerom nepuona nonypacmnana panoHa (3,825 cyt) B
MPHUIIOBEPXHOCTHBIE CJIOM TPYHTA Ta3-3MaHaIUsl TOCTUTaeT 3¢MHOW MOBEPX-
HOCTH U3 ITyOuH 0T 4—6 M — 1uPpy3HOHHBII MeEXaHU3M TIepeHoca, 10 AeCsT-
KOB METPOB OTHOCHTENBHO 3eMHOI TTOBEPXHOCTH — KOHBEKTUBHBIM MEXaHHU3M
neperoca. Te ke My3bIpbKOBBbIE 00pa30BaHMs BBHIHOCST COTHIE, THICSYHBIC
JIOJIV Ta3a-dMaHaIiy B IPUITOBEPXHOCTHYIO atmMocdepy [7, 8, 11]. CornacHo
MOJIOKEHHSIM TEOPUH MPU3EMHOI'0 aTMOC(HEPHOT0 3JCKTPUUYECTBA, DKCXATIH-
PYIOLIMI TOYBEHHBIA PAJIOH — €IUHCTBEHHBIN €CTECTBEHHBIN HOHU3ATOp aT-
MocdepHoro Bo3ayxa [21-23]. B coorBercTBUU ¢ omeHkamu [21], B cioe
BO3ayxa A0 BeicoT 0,5 kM noHuzanus Ha 75 % obs3aHa raMMa-u3ITy4eHH o
MOYBEHHOTO pajioHa U Ha 25 % — KOCMUYECKOMY U3ITy4EHUIO; B CJIOE B THa-
na3one BbicoT (0,5—1,0) kM cutyanus mensiercst — 64 % Bo3ayxa HOHU3UPY-
eTCsl U3 KOCMOCa U TONBKO 36 % — MOYBEHHBIM PAJIOHOM.

Jonroe BpeMsl CUUTANIOCH, YTO HOCUTEISIMUA paJioHa B TPUIIOBEPXHOCT-
HBIE CJIOW TPYHTa U aTMocdepy SBIAIOTCS BCE JIETy4He ra3bl MOYBEHHOTO
BO3IyXa U mapsl BofAbl [7,11]. OgHako SKCIIEpUMEHTHI TTOCIEIHUX JIET MOKa-
3aJii, YTO B Ka4eCTBE Ta30B-HOCHTENCH BBICTYMAIOT TOJILKO JBa M3 HUX —
BOZIOPOA U pajaoH [29-31]. J{is nmtrocTpaiu mpoBeAeM aHaIN3 JaHHBIX 110-
JIeBBIX HAOIIONICHNH paJloHa MOYBEHHOTO BO3AyXa U Ja00OpaTOpHOTO aHAIK3a
po0 Ha colepkaHue BOAOpoaa, MeTaHa, JUOKCHAA yriepoaa u a3ora [11].
KoHnneHTpanuu a3zora u IMOKCH/A yIiepoia MEHSIOTCS B IPOTHBO(a3e U 0X-
BaueHbI JKECTKOH KOppensauuonHoi ceasbio k(N,; CO,) = (-0,99) npu orcyr-
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CTBUHM KOPPEJSIIIUOHHON CBS3M C COAEpP)KAHHSMH MeTaHa W BOAOPOIA
lk(H; N, CO,)| = 0,28; 0,29. KosppuuneHt koppesunu coaepxanuii Boao-
poza u Merana odeHb BbIcok — k(H; CH,) = 0,96; koo uunentsr koppens-
MU KOHIIEHTPAUI 3TUX JIETyYHX T'a30B ¢ 00beMHON aKTHBHOCTBIO pajioHa
Toke fgocrarodno Bemuku: k(Rn; H,) = 0,84; k(Rn; CH,) = 0,89. He3nauu-
TeNBHBIN cnax KO3 UINEHTOB KOPPEISIIUN ¢ 00beMHON aKTHBHOCTBIO pa-
JIOHA MUMEET TOHATHOE (pu3MUecKkoe 0OBACHEHHE — TOYHOCTH JIA0OPaTOPHOTO
OIpesieNieHrs] KOHIIEHTpAii BOJOpOJa W METaHa CYIECTBEHHO BHIIIE TOY-
HOCTH TIOJIEBBIX U3MEPEHNH 00BEMHON aKTUBHOCTH PaJiOHa.

Panon siBnsiercst razoM-oMaHaiel, IpoayKToM pacnana paaus. Coort-
BETCTBEHHO, €ro HaJM4Yhe B 3eMHON KOpE ONpeeNsieTcsl pacupocTpaHeHueM
MaTEPUHCKOTO BELIECTBA.

Hwxe mpuBeneHsl faHHBIE HccienoBaHuil bruoreoxumudeckoit nadopa-
Topuu akajemuka B.W. BepHajckoro mo pacnpocTpaHEHUIO paaus B OWO-
chepe 3emu, %:

['opHBIE TTOPOIBI 1079—1071°
[TouBsI 10710—10~"
PacreHus 10712
XKusorHsle 10713

Bonbl pexk u Mopeir  10712—1074

B yacTHOCTH B IMIMHUCTBIX MOPOJAX — BOAOYIOpaX BOMOHOCHBIX TOPHU30H-
TOB, CpefiHee coaepikanue paaus coctasiser 1,3-1071° %, gro Bcero nuiib B
2 pa3a MeHblIIe, ueM B rpanuTax — 2,58-1071° %.

OnHol M3 MPUYMH TPOSBICHUSI PEBEPCHBHOTO AIIEKTPOAHOTO A derTa
MOXET OBbITh OJIM3KHIA MTOXO0T K 3eMHOM MOBEPXHOCTH IPYHTOBBIX BOJ. B 3TOM
cllydae €CTECTBEHHO KJaTh pOCTa MOHHU3AIMK MPU3EMHOTO BO3AyXa H3-3a
MOBBIILIEHHOTO cOpoca B aTMocdepy MOUYBEHHOT0 PaJioHa.

B nauane nera 2004 r. Ha omnon3He y I00KHOIM OKpauHbI XyTopa YcTh-He-
BrUHCKU# (CTaBpONONBCKUI Kpaii) BBIMONHSIIMCH KOMILIEKCHBIE HAOMIOICHNU ST
ADII, pagoHa 1 Boopoja MmouBeHHOro Bo3ayxa [33, 34]. Mereoponoruye-
CKasi CUTyaI[usl He CIIOCOOCTBOBAIA MpoBeneHuo padot: 04.06.04 3akoH4wmII-
csl 3-MHEBHBIA NEpHON NOKed U HaOMOeH sl ObUTH HavaThl yepe3 2 JHS.
3amuce Bapuanmii ADI] Ha ogHOM U3 IpoduIIel, MPOIOKEHHOM BHU3 110 CKJIO-
Hy, 240 M, 25 HaOIIONATENBHBIX TUKETOB (PUC. 2, HIKHUIA TPaduK).

B obnactu nukeroB 13—17 HabmoneHus nosist He MPOBOANIHCE, TOCKOIb-
Ky IpOoQHIIb 371eCh TPOXOANI Uepe3 3apOCIIHii JIECOM Y4acTOK, TAe TOoJIe IK-
paHupyeTcst KycTaMu U JiepeBbsiMu. Ha nmukerax 7 u 18—22 nHabmronancs criaj
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Puc. 2. Pesynbratel Habmonenuit ADIT 6 u 10 uions 2004 r. mo npodwmio wimHoi 240 M,
CEeKyIIEMY CBEpXY BHU3 TEJIO OITOJI3HS

MOJIsl CO CMEHOM 3HaKa: MUKeT 7 — Ha 3a00JI04€HHOM y4acTKe Tena MOJIOAO0-
r0, aKTUBHOTO OIOJ3H; MUKETHI 18, 19 — B KOHIIE Tena JPEBHErO OMOI3HS;
nukKeT 19 — HuXKe KpOMKH yCTyna ornoi3Hs; nukersl 20—22 — Ha HaArolMeH-
Hoii Teppace p. KybaHs.

OpnnoBpemenHo ¢ uzmepenusimu ADIT Ha nipoduie ObUTM 0TOOpaHbI pa-
JIOHa U BOJIOPOJia MTOYBEHHOTO BO3/IyXa U3 POOOOTOOPHBIX CKBaKUH TITyOH-
Hoii 0,6 M. Ha nmukerax ¢ orpuniatenbHbiM 3HadeHussMUA ADI1 ra3oBbie mpoObI
B3sITh He yganoch — Ha ryouHe 0,2—0,3 M B mpoO0OTOOPHBIX CKBa)KUHAX
cTOsIa BOJA.

[NoBTOpHBIH MK M3MepeHuit Ha onon3He Obu1 moctasineH 10.06.04 (puc. 2,
BepxHHI rpaduk). [ pyHTOBBIE BOIBI MPAKTHUECKH YILTH, 3Ha4eHuss ADI] mo-
MEHSUIM 3HaK; CPeHUI (POHOBBIH ypoBeHb Ha mukeTax 1-12 (£, , =199 B/m)
u 18-25 (E ¢ ,; = 187 B/M) mpakTH4eCcKyu CpaBHSICS.

[Tpu cpaBHennn nanubix u3mepenuit 06.06.04 u 10.06.04 HeoOxoaMMO
00paTuTh BHUMaHUE HA PA3HOCTh MKy 3HAYCHUSIMH TIOJIS 110 TIUKETaM: 10
Mepe CITyCcKa o CKJIOHY OHa 3amMeTHO pacteT. [1o rpymnne nmukeroB 1-12 cpen-
Hsis pasHoCTh AE| |, =97 B/m, o rpynine nukeroB 18-25 - AE .= 178 B/m.
[NomyueHHBIH pe3yabTaT MOHATEH ¢ (PU3NUECKOW TOUKH 3PEHUS] — B MEPBYIO
ouepenb 00€3BOXKMBAETCA BEpXHsAA YacTh ckioHAa. OueHb Mmokas3aTelbHa
BBICOKAs YyBCTBUTEIBLHOCTH a0COMOTHBIX 3HaueHni ADII k 6nH30cTH TpyH-
TOBBIX BOJ] K 36MHOM IMOBEPXHOCTH.
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[IpencraBneHHbIl Ha pHUC. 2 pe3yabTaT — THITUYHBIN IPUMEp MTPOSIBICHUS
PEBEPCUBHOIO IEKTPORHOTO 3PQeKTa, CBA3aHHBIN ¢ OIM3KUM TIOAXOIOM K
3eMHOI MMOBEPXHOCTH TPYHTOBBIX BOJI. SIBIIEHHE yaanock 3aperucTprupoBaTh
WHCTPYMEHTAJILHO B BHJIE OTPULIATENbHBIX 3HaYCHUH monsi. M3MepeHus BbI-
MOJTHSUIUCH C MCIIONBb30BaHuEM (QuitokcMerpa “TpagueHT”, yCTaHOBJICHHOTO
JUIsl yIoOCTBA TPAHCHOPTHPOBKH Ha CaI0BYIO Ta4Ky — BBICOTAa H3MEPUTENb-
HBIX TUTacTHH ~ 0,55—0,6 M OTHOCUTEIHHO 3€MHOU TOBEPXHOCTH.

Paccmotpum erie oiMH IpUMep MPOSIBICHUS PEBEPCHBHOTO JIEKTPOTHO-
ro 3dekra co cMeHOM 3HAKA OIS B PE3yNIBTAaTe TEXHOTCHHOT0 BO3ICHCTBUS
Ha cpeny. Ha puc. 3 nmoka3ansl BpemeHHble Bapuauuu ADII, 3apeructpupo-
BaHHBIE (uiokemerpom “Tlome-2” [32, 35]. B ckBaxkuHy Ha TryounHy 50 M
npousBoamiack 30-muHyTHas 3akauka 30 M* BOJIbI ¢ 0Opa30BaHUEM THIPO-
pa3psiBa. Ha 20-if MHHYTE OTHOCHTEIBHO Havajia 3aKauKy HaOJI0IaeTCs pe3-
KUH criaji CMTHaJa co CMEHOH 3HaKa 1mods 10 3HadeHui ot —140 1o —150 B/m.
[Mpuunna cnaga momnst — ObICTpBIE eOpMAIOHHBIE MPOLECCHl B MOMEHT
00pazoBaHus FUIPOpa3pbiBa (IepBbIe MUHYTHI ITOCIIE HaYala 3aKa4uKH), Ppo-
BOILIMPYIOIINE CKATHE TIOPOBOTO MPOCTPAHCTBA U, COOTBETCTBEHHO, MOIIHBIH
JIOKaJBHBINA BBEIOpOC HOHM3aTOpa B atMocdepy.

[Tocne navana 3akauku Ne 1 — 9 MUHYTa BpeMEHHOM MIKajkl puc. 3, Ha
32-1—33-it MUHYTE HAUMHAETCS CIIaJI MOJIsl CO CMEHOM 3HaKa, T. €. uepe3 23—
24 muH Tocne Havana 3akadku ADII MeHseT 3HaK Ha MPOTHUBOMOIOKHBIN.
3TOT BpeMEHHOH MHTEPBAJ COOTBETCTBYET IIOJIOBHHE BPEMEHH JKU3HU TSDKE-
JIBIX UOHOB, OTBETCTBEHHBIX 32 JIOKAJILHOE Toe (CM. BhIie). EcTecTBeHHO,

A

o

1 3 5|7 9 11131517192123252
Bpems, MuH

Bapuaunn A3 no xopy 3akayku, B/v

50 4 3akadka 2
100 e (02.06),B/M ===£(03.06),B/m
-150

Puc. 3. Bapuaimu atMocepHOro 3JeKTPUYECKOTO TMOJIsI Y YCThsl HATHETATeJIbHOM CKBaXH-
HBI B Xofie 1-ro 1 2-T0 mUKIOB 3akauku 30 M° ¢umonaa B TpYHT Ha ryouHy 50 M
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YTO MaKCHUMaJbHast INIOTHOCTh OTPHLIATENLHOTO 00BEMHOT0 3apsiia U, COOT-
BETCTBEHHO, CaMO€ HU3KOE€ OTPHUIIATENILHOE MOJIe STOro 3apsiaa HalOmonaoT-
Csl B cepeliHe BPEMEHH JKU3HU TSDKEITBIX HOHOB.

BeposiTHO, 0CHOBHO#1 BBIOPOC HOHM3ATOPA B aTMOC(hEPY ITPOXOIHII I10 3aT-
pYOHOMY IIPOCTPAHCTBY M JIOKaJTU30BAJICS Y YCThsl HATHETATEIbHON CKBaXKH-
HBI — OypeHre CKBaXKMHBI ObUTO 3aKOHYEHO 33 CYTKH JI0 Havyalia SKCIIepHMEH-
Ta, CKBa)XKHHA HE IEMEHTHPOBaNAachk. VI3MepUTeNbHBIA HHCTPYMEHT yCTaHAB-
JIMBAJICSl HEMOCPEACTBEHHO Y YCThSl CKBRYKHHBI — BBICOTa H3MEPHUTEIBHBIX
miactul ~0,4 M OTHOCHTEIBHO 3¢€MHOM MOBEPXHOCTH. B MOMEHT 00pa3oBa-
HUS TUAPOPa3pbiBa B OKPECTHOCTH YCTbsl CKBaXKHHBI YCTAHOBUJICS PE3KHMA
craJi KOHIIEHTPallud MOHU3aTopa C BBICOTOM, YTO OBLIO JOMOTHHUTEIEHBIM
yCJIOBHEM 00pa30BaHMsI CJIOSl OTPULIATEIBHOTO 0OBEMHOTO 3apsia.

IToBTopHas 3akauka 30 M* BOIBI B 30HY THAPOPA3phIBa MPHBEIA K aHAJIO-
THYHBIM BapHaIMsIM MOJA Y YCThsl HATHETATEIbHON CKBAYKHHBI, C MEHBIITMH
aMIUTUTYAHBIMU TIepenagamMu, HO C COXpaHEHUEM WX OTHOCHTEILHBIX BEJIH-
yrH. B xoze 3akauku Ne 1 oTHOIIeHHE MOy e MUHUMAJIbHBIX OTPHIIATENb-
HBIX 3HAYeHWH NoNs K OHY 0 Hauana IUKJIa COCTABISUIO ~4, IPH 3aKayuke
Ne 2 oTHOIIEHNE COXPAaHUIIOCH HAa YPOBHE BETUYHHEI (4-5).

Kontpons ADI1 y ycThst HarHeTarenbHOI CKBaKMHBI TPOBOJAMIICS Ha Tep-
PHUTOPUH CTaHIIUK 3aXOPOHEHUS PaAHOAKTHBHBIX OTXOJIOB, TJI€ TeOIOrnYecKast
cpena Ha BpeMsi MPOHM3BOACTBA paboT yxke Oblla JOCTATOYHO HaCHIIICHA
paanoHykiIuaaMu. M3MepeHus: CTaBUIINCH B SICHBIM COTHEYHBIN JeHb — 00-
nayHocTh ) 6aioB, MPaKTHUECKH MOTHOE Oe3BETPHE, METEOPOIOTHIECKAST
CUTyalldsi COOTBETCTBOBaJa YCIOBHSIM ‘“‘Xopoieit moroasr” [17,18], xorma
¢donoseie 3HaueHust ADI nomkHB! ObUTH cocTaBiaTh 100—150 B/m.

Tem He MeHe y YCTbsl HATHETATEIbHOH CKBAXKMHBI ObLITH 3apErHCTPHPO-
BaHBI BecbMa HU3KHeE 3HaueHus nois ~40 B/M eme 10 Havana 3akauku Ne 1 —
BpPEMEHHOW UHTEpBa 10 9-if MHHYTHI (pHC. 4); BCISICTBHE JONOIHUTEIBHO-
ro cOpoca HOHM3ATOpa U3 TPYHTa B aTMocdepy nocie 3akadku Ne 1 k Havamy
3akadukd Ne 2 GpoHOBBIC 3HaYEHUS elie ynaiu B 4 pa3a 110 ypoBHs ~10 B/m —
BPEMEHHOM WHTEpBaI J0 7-i MUHYTHI (cM. puc. 3). Bee 3To mo3sonser yrt-
BEPXK/aTh, YTO PEBEPCHBHBIN 3JIEKTPOHHBIN 3PQeKT, HO Oe3 CMEHBI 3HaKa
MOJIsl, HA BHICOTE M3MEPUTEIBHBIX TUIACTHH (DIIOKCMETpa MMEN MECTO elle
710 Havajia SKCIIEPUMEHTOB.

Cnenyduka npeAnpusThs, Ha TEPPUTOPHU KOTOPOTO POBOAMIIUCH HAOIIO-
JICHUS1, HE TI03BOJIMIIA OCTaBHTH (DJIFOKCMETP Ha HEMPEPBIBHYIO PETHCTPALIUAI0
nocJe 1-ro nukia 3akauku. [Iponomxkenue HabmoneHnii ObIJIO0 HAYATO YTPOM
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Puc. 4. Bapnaimu ADII, BhI3BAaHHBIE POCTOM YPOBHSI CEHCMOAKyCTUYECKUX ITYMOB B JMa-
ma3oHe vacror 1,5—10 kI [15]

ClIenyroIero JHs, dyepe3 18 4 mocne 1-ro nukia 3akadku. COpoc u30bITOU-
HOT'O JIaBJIEHUS M3 00JacTH TMAPOPa3phiBa 3a STOT BPEMEHHOW WHTEpBalia
YBEIUYHI 00BEMHYIO KOHIIEHTPAIIO HOHM3aTOpa B aTMOC(HEPHOM BO3IYXE —
(OHOBBII ypoBeHB TONISI HA Havanno 3akadku Ne 2 ~10 B/m. Ckarue npurno-
BEPXHOCTHBIX CJIOEB TPYHTa M3-32 yKe 00pa3oBaHHOIO THAPOpPa3pbiBa ObLIO
3aMeTHO MeHblle. B pesynsrare peructpupyemsie Bapuanuu ADII B xoze
2-ro IMKJIA 3aKa4KU HAOJIOAAIUCH C 4-KpaTHBIM OCJIa0JICHUEM.

Ouenp OnM3KHI pe3ynsTaT Mo BpeMeHHOH 3anepxke ciaga ADII ¢ nepe-
TMOJTFOCOBKOI onucaH B padore [15]. [IpoBoaunack oJHOBpeMEHHAs PerucTpa-
UL TTOJTS M aKyCTUYECKHX IIIYMOB B 4aCTOTHOM Juamnasone 1,5—10 k' (puc. 4).

CHHXpOHHBIE 3alHMCH 3TUX JBYX ITapaMeTPOB [TOKa3bIBAIOT, 4TO yepe3 20—
30 MUH mOCle pe3Koro yBETHMYEHHUS YPOBHS aKyCTHYECKHMX IIIYMOB, OKOJIO
14 u UT, naOnrofaercs craj mojisi Co CMEHO# 3Haka. JIpyriumu cioBamMu, Kak
W B Cclly4ae THIpopa3pbiBa, CTUMYIMPOBAHHBIH BRIHOC HOHH3AaTOPa B aTMO-
cdepy NPUBOAUT K OTPULATEILHBIM 3HAYSHHUSIM TIOJISl Ha CepeIHe BpEMEH!
KHU3HH THKETBIX HOHOB. Pa3HuUIAa B TOM, YTO B Ka4€CTBE CTUMYIHPYIOLIETO
BO3ICHCTBHSI, PUBELIETO K POCTY 00bEMHON KOHILICHTPALIMH TSKETBIX HOHOB,
BBICTYIAET aKyCTHUYECKasi IMUCCHS, a He N30BITOYHOE JIaBJICHUE.

Ha puc. 5 npeacrasnens! pe3yisrarsl 3 moBTopHbIX ADII-npodunmposa-
Huit 19-kmnomerpoBoit Tpaccel XacaBblopT—/puibiM, larecran. M3amepenus
BBITTONHSUTHCEH (himrokeMeTpoM “Tlone-2”, ycTaHOBIEHHOM Ha KpBIIIE aBTO-
MoOwmist YA3-452, — BbIcOTa TUIACTUH M3MEPUTEIBHOTO MHCTPYMEHTa 2,3—
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Puc. 5. PesynbraThl TOBTOPHBIX MpodibHBIX n3MepeHnit ADI1 Ha mapipyTte XacaBblOT—
JbuibiM (darectan)

2,4 M OTHOCHUTEIIBHO 3eMHOM TIOBEPXHOCTH. YCIIOBHSI HAOJIIOACHU I ObLIN HIe-
AJIbHBI — OTKPbITasA paBHUHHAA MCCTHOCTb, OTCYTCTBUC TPAHCIIOPTA Ha Tpac-
ce, — METeopoJIoTHYecKas CUTyalllsi COOTBETCTBOBAJIA YCIOBUAM ‘‘XOpOILeH
moroael” [16, 17].

B uenTpanbHON YacTH MapipyTa Ha OTpe3Ke MPOTSDKEHHOCTBIO ~1 KM
3aperuCTPUPOBAH YBEPEHHO MMOBTOPSIOIINIICS CIIa I OJIsl CO CMEHOM 3HaKa JI0
BenmmunHbl ~(—100) B/M. 3neck HabmronarebHbIN Mpoduib MepecekaeT pas-
JIOMHYIO 30HY P. AkTaii. B 30He paziomMa eCTeCTBEHHO OKHJIATh HHTCHCH(H-
Kallu{ BO3AyX000MeHa IouBa/aTMoc(epa — MHTeHCU (DM KAIIUK TTYOMHHBIX CYO-
BEPTHUKAJILHBIX ITOTOKOB BOAOPOJAa U MCTaHa, 4YTO B UTOIC U IPHUBOJUT K aHO-
MaJIbBHOMY BBIHOCY MOHH3aTOpa B MPHUIIOBEPXHOCTHYIO aTMocdepy — Tiie Ha
KIJIOMETPOBOM OTPE3KE 3apETUCTPUPOBAHBI OTpUliaTeNibHbIe 3HaueHust ADIL.

Ananoruynnie 3(1)(1)CKTI)I, HO Ha MCHBIINX aMIUIUTYJIHBIX IIEpCrIajax 3a-
peructpupoansl B benopyccun, noa . ['omens [7]. [Ipu nepeceuenun Asek-
CaHJIPOBCKOI Pa3JIOMHOI CTPYKTYPBI 3/1eCh HAOJIFOAAETCsl IPAKTUYCCKH JIBY-
KpaTHBIN Crajl MoJisi OTHOCUTENBHO (DOHA, perncTpUpyeMoro Ha Ooprax pas-
noma. To xe umeno mecto ipu ADII-npodmmpoBannu Peutbcko-Kumpeko-
ro pasznoMa Ha Kamyxkckoit konblieBoit ctpykrype [11].

AHomanbHO BbIcokue 3HaueHuss ADIl — kimaccudeckuit 37aeKTpOoAHbBIN
a¢dexr npu aedunmTe MoHM3aTOpa B atMOCchepe — ynaaoch HaOIOnaTh B
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Puc. 6. TlpoctpanctBeHHble Bapuammu ADIT Ha Tpacce CBeTIOTOPCK—Y3HOX Hajl 30HOM
TOPOJICKOTO BOmO3abopa

xozne npodunbHbix ADII-HabnroneHuit Ha Tpacce Y3Hox—Cerioropek, be-
sopyccus. [Tpoduns mpoxoani BOIM3U TOPOJICKON BOI03a00PHOM CTAHIUU:
[TyOMHA SKCIITYaTallHOHHOTO TOPH30HTA ropsiaka 80 M MpH MOLITHOCTH OKOJIO
20 M [32, 33]. HabmtoneHus pOBOIMIIMCH C UCTIONB30BAHUEM JIBYX H3MEPH-
TEJIbHBIX MHCTPYMEHTOB — CTal[MOHAPHOTO M MOOMJIBHOTO (PIFOKCMETPOB
“ITone-2”. CrarmoHapHbIi QIIFOKCMETP HEMPEPHIBHO PadoTa B KOHTPOIBHOM
TOYKE — Ha TIONUTOHE “Y3HOXK’, MOOWJIBHBIM — yCTaHABIUBAJICS HA KPBIIIE
aBToMoOmiist YA3-452 u ucnonb3oBaics s koHTposiss ADIT Ha Tpacce.

Ha puc. 6 npeacTaBiieHbl TpH 0TOOpaHHBIX IPUMEpPa Bapyaluil mMoJis Ha
npoduie 17,2 kM. Mereoponoruueckas CHTyalus Ipy MPOBEIeHUN HaOIr0-
JICHUI COOTBETCTBOBAJIA YCIOBHUSAM ““XOPOIIEH moronsl”. 3aperucTpupoBaH-
HBIW cTanlnOHapHBIM (uitokcMeTpoM GoH ADII B KOHTPOIEHON TOUKE BapbH-
posai ot 90 1o 110 B/m.

O6pamaror Ha cebsi BHUMaHUE MUKOBBIC aMIUTUTY/bI OIS B HEMOCPE-
CTBEHHOM OJM30CTH OT BOI03a00PHOM CTAHIIMKM — OTMETKA 5 HAOJIONATeNb-
HoOro mpoduis, 2,4 KM OT ero Havaja. B yTpeHHHe yackl, THEM U BEYepOM
STH MHUKOBBIE aMILUTUTYIbI JOXOAAT 10 3HaueHuid ~400 B/m, ~900 B/M u
~600 B/M. [IpuunHa aHOMaNTbHO BBICOKWX 3HAYEHWH MONSA — HAJIWYHE Je-
MPECCHOHHOM BOPOHKH, 00Pa30BaHHON B SKCILTyaTallMOHHBIM IIACTE IIPH BO-
no3abope 1 BBITAHYTOH B HanpasieHnn CBemnoropck—Y3Hox. [1oHATHO, 4TO
JICTIPECCUOHHASI BOPOHKAa MHHHUMH3UPYET BO3yX000MeH rmouyBa—arMocdepa,
YTO ¥ IPUBOJNT K CIaIy KCXAISIIUH TTOYBEHHOT 0 paJioHa.
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3akJrouenne. [Ipumepsl peBepCHBHOTO MEKTPOIHOr0 A deKTa HATTIAIHO
WUTIOCTPUPYIOT BO3MOKHOCTh cMeHBI 3Haka ADII B pesynbrare O1mM3KOro
MOJIX0J1a K 3MHOM TOBEPXHOCTH I'PYHTOBBIX BOJI, JIe(hOpMaIMIOHHBIX TTPOIIEC-
COB, aKyCTHYECKOW IMHCCHH, MHTEHCH(HUKAIIUN BO3LyX000OMeHa IMoyBa—aT-
Mocdepa B pa3noMHON 30He. JloNOoIHUTEIBHBIE IPUMEPHI TIOCIETHETO SIBJIS-
HUs, HO yxke 0e3 cmenbl 3Haka ADII, npencrasnens [7, 11], rae Habmona-
TeNbHbIE Tpoduan nepecekanu AsiekcanapoBckuii (benopyccus) u Peuibcko-
Kumpckuii paznomsl (Kamykckast KonmbleBasi CTPYKTypa).

Knaccudaeckuii aekTpoHbii 3 ekt ¢ aHOMaaTbHO BBICOKMMH 3HAYCHU-
SIMH TIOJISL — CJICAICTBUE MHUHUMH3AIMU BO3yX000MeHa mouBa—arMocdepa.
[TpuunHOIi ero MpOsBICHUS MOXET ObITh CIIaj] YPOBHSI IPYHTOBBIX BOJI — Ha-
JINYKE ISTPECCUOHHON BOPOHKH y TOPOJICKOM BO/I03a00pHOM cTaHIuu T. CBeT-
Joropck, benopyccus.

Bce ormedeHHbIe CTUMYIUPYIOLIUE MTPOLECCHl XapaKTEePHbI IS SMHIICH-
TPaJIbHOM 30HBI TOTOBSIIETOCS 3eMIIETpsiceHus [9], Tie OHU MOTYT MpPOTe-
KaTh CYIIECTBEHHO MHTEHCHBHEe. Kak oTpuliaTenbHbIe, TaK U MOJOKHUTEIhb-
HBIC aMIUIUTYIHbIC BO3MYIeHUsT ADI] BBI3bIBAOTCS M30BITOYHOMN HIIH HEN0-
CTATOYHOM DKCXANANMENH MOYBEHHOTO PaJioHa U MOTYT JIOCTUTAaTh MHOTHX
COTEH BOJIBT Ha MeTp. OTKIIMK apaMeTpoB MPHU3EMHOr0 aTMOC(EPHOTO dIIeK-
TpUUYECTBA HA W3MEHEHHE PEeKHMMa DKCXAJSIHMK MMOYBEHHOTO pajioHa Oymer
HaOTIOAThCS C 3aI1a3(bIBAHNEM B MUHYTHI IPH U3MEHEHUH TIOJIIPHOM ITPOBO-
JTUMOCTHU BO3yxa U ¢ 3anaszapiBanueM 20-30 mun npu n3menenun ADIIL.

[IpuBenenHble TPUMEPHI OMKUCAHBI C MO3UIIUHA PAJIOHOBOTO MEXaHU3Ma
WOHU3aINK IPU3EeMHON aTMocdepbl. [louBeHHBIH paioH U OJIMH U3 €T0 HOCH-
Telel — BOAOPO/I, B CBOIO OUepe/lb, 110 YIOMSIHYTON BhIIIE KJIacCH(UKAIIUH,
XapaKTEPU3YIOTCS KaK CPEIHECPOUHbIN ITPEIBECTHUKOBBIM mapamerp. Ilpu
ATOM BBUJIY MaJIbIX DIIYOMH, U3 KOTOPBIX PaJIOH MOCTYIAET B IPUITOBEPXHOCT-
HBIE CJIOM TPyHTa M atMocgepy, ero cieayer, BUANMO, paccMaTpUBaTh Kak
Tpaccep, OTCISKHUBAIOIINN HHTEHCU(UKAIIMIO cOpoca B aTMOC(hepy JIETYyIrX
ra30B-HOCHUTEIEH.

B pa6orax [4-6, 22], BBINOJIHEHHBIX B CEHICMOAKTUBHBIX PETUOHAX, OT-
MEYCHBI TPEHIOBBIC BapHAIlUU COICPKaHMs BOJOPOIa B IPUITOBEPXHOCTHBIX
CJIOSIX TPYHTA JJIUTENBHOCTBIO JIeKa bl-MeCsIbl Tepe]] CeCMUYECKUMHU CO-
obrTusimu. [IpencraBieHHbie (aKThl 3aCTABJISIOT PACCMATPUBATH NTapaMeT-
PBI IPU3EMHOTO aTMOC(HEPHOTO AIIEKTPUUECTBA HE TONBKO KaK BO3MOXKHBIH
KpaTKOCPOYHBIN MPEABECTHUK, HO M KaK CPEIHECPOUHBIN MPEIBECTHUK 3eM-
nerpsiceHnid. XapakTepHble Ui paJioHa U BOJOPO/ia A0JITOBPEMEHHBIE TPEH-
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JIOBBIC BapualUy Mepesl CeHCMHUECKUMHU COOBITHSAMHI HEM30KHO TOIKHBI
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IIpo npupony dinosnsipuux Bapiauiii aTMocdepHoro enexTpuyHoro noas B.M. Ily-
JeHKiH

Po3rnistHyTO GiNONIApHI aHOMAJIbHI BIIXMIICHHST aTMOC()EPHOTO eIEeKTPUIHOIO 10N Bif
(OHOBOTO PiBHS 33 IECATKM XBWIMH, TOJUHHU IEpel 3eMIIETPYyCOM. 3a MPHUHSTO0
kiacudikalielo, e KOPOTKOCTPOKOBI MepeBiCHUKH 3emieTpyciB. CydacHi ysBICHHS
PO NPUPOAY 00’ €MHOTO 3apsiy MPHU3EMHOI aTMOC(epH MOSCHIOIOTH CIIOCTEPEKyBa-
HE SIBUILE KIACHYHHUM i pEeBEPCHBHHM €JIEKTPOAHUMH e()eKTaMH — HACIiAKOM AediluTy
a00 Ha/UMIIKY HAJXOMKEHHS Y IOBITPS OCHOBHOTO iOHI3aTOpa — IPYHTOBOTO PajIOHY.
BcraHoBiieHO, 1110 HOCISIMH PafoHy y HPHIIOBEPXHEBI MIapH I'PYHTY i aTMochepH €
Oynb0aIIKOBi yTBOPEHHs BOIHIO 1 MeTaHy. Biibll TOro, peBepCHBHUIA i aHOMabHUIA
KJIaCHYHHI eIeKTPOHI e(heKTH HEOIHOPA30BO 3aPEECTPOBAHO HE JIMIIE Iepe]] cecMiu-
HHUMH ITIOJisIMH, a i y ceficMOocHOKiiHuMiT Tepio]] y po3JIOMHHX 30HAaX, Y XOJi Bapiamii
PIBHIB I'PYHTOBHX BOJ, 3a JedopMalifiHuX i celiCMOAKyCTUUHUX MpPOLECIB. 3B’ 30K
BOJIHIO, METaHY 1 pajioHy 3 MOJEM Ja€ 3MOTY BiTHECTH HOro, sIK i 3a3HAa4YeHi ra3oBi
mapaMeTpH, 10 KaTeropii cepeHbOCTPOKOBUX MEPEIBICHUKIB 3eMJICTPYCIB.
Kurouosi ciioBa: atMochepHe enekTpuuHe 1ose, BOASHb, MeTaH, KJIAaCHYHUH 1 peBep-
CHBHMI eNeKTpoaHi eeKTH, piBeHb IPYHTOBHUX BOJ, AedopMalliitHi i ceficMoakycTHaHi
HPOLIECH, NTPOTHO3, 3€MIIETPYC.

The nature of bipolar variations of atmospheric electric field V.N. Shuleykin

The subject of this work are bipolar abnormal deviations of the atmospheric electric
field from the background level in minutes and hours before earthquake. According to
the accepted classification they are short-term foreshocks of an earthquake. Modern
conceptions of the nature of the surface atmosphere volume charge explain observable
phenomenon by classical and reversive electrode effect — i.e. deficiency or surplus of
supply of the main ionizer — soil radon to the air. It is established that radon carriers to
the near-surface layers of earth and the atmosphere are bubble formations of hydrogen
and methane. Moreover, reversive and abnormal classical electrode effects were
registered many times not just before seismic events, but also during the seismic quiet
period in rupture zones, during variations of ground waters levels and deformation and
seismoacoustic processes. Bonds of hydrogen, methane and radon with electric field
allow to rate it, as well as the above-listed gas parameters, to the category of medium-
term foreshocks of earthquakes.

Keyword: atmospheric electric field, hydrogen, methane, classical and reversive electrode
effect, ground waters levels, deformation and seismoacoustic processes, foreshocks,
earthquake.
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