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Cmames nocrynuna & pedaxyuro 20 Hosbps 1997 2.,
nocne nepepabomxu 22 man 1997 2.

OKCNEpHMEHTANBHO C MOMONIBIO METO/A YACTHYHBIX OTPAXKEHHI! H3YUeHB! H ONpPeNeneHb! XapaKTePHCTHKH
BOJIHOBBIX BO3MYWEHHH (THIT, IEPHO/BI, JUTHTENLHOCTH W CKOPOCTH PACNPOCTPAHEHHS), TeHEPHPYEMbIX HITH
YCHIMBAEMbIX B CPEAHEIIMPOTHON HIWKHEH HOHOCHEpE MociHe CHAbHBIX 3eMyeTpsaceHuil. M3yyeno BansHue

3CMJICTPACEHHI HA XapaKTEPUCTHKH PaNHOLIyMOB HA YactoTax f=2+4 M1 B 3aBUCHMOCTH OT MOLIHOCTH
YAANCHHOCTH, MeCTa (Ha 3eMJIe, MO/ BOMIOH) U TIIyOHHbI 3eMIIETPACEHNUA.

»

ExcriepuMenTansHO, 32 IONOMOrol METOAa 9acTKOBHX PIGHTKIB, BHBYEHO Ta 3HANICHO XapaKTEPHCTHKH
XBHNbOBHX 30ypeHb (Tvn, mepiomu, TPUMBANICTh T2 WIBHAKOCTI POTMOLCIO/DKEHHA), AKi reHepyloThes abo
MICHIIOIOTLCA B CEPEHbOIUMPOTHIN HIKHIM ioHoCdepi nicis cHIbHUX 3emneTpycis. BUBY4eHO BNIIMB 3emite-
TPYCiB' Ha XapaKTepUCTHKY pamiowymiB Ha yactorax f=2+4 MI'y 3aneXHO Bil TOTYKHOCTI, BiTANEHOCTI Bil
NYHKTY BHMipIOBaHb, Micus (Ha cywi, miJl BOA0K) i rIMGHHM 3emmeTpycy.

Kmouessie crosa: semnetpscenne, noHocdepa, pannoLIyMbl, YACTHYHBIE OTPAXKEHMS, BOTHOBbIE BO3MYIUEHHA.

1. Beenenue.

JemneTpAceHHs OOCTATOYHOM WHTEHCHBHOCTH
MOTYT ObITh (PHKCHPOBAHHBIM B IPOCTPAHCTBE M
BPEMEHH MCTOYHHKOM BOJIHOBBIX BO3MYLIEHHH B
HOHOC(EPE U CBA3AHHbIX ¢ HUMH BapHALMil reoMar-
HHTHOrO noiA. 3T0 OTHOCHTCA KaK K CTAHH Mmoa-
TOTOBKH 3emJieTpAceHus [1], Tak u k MoMenTy ceiic-
MHYECKOTO TONYKA [2], MOCKONBKY CeicMHYECKHil
oYar ABJAETCA HCTOYHHKOM, € OJHOH CTOpOHBI,
HHTEHCMBHBIX KPYNHOMACWTAGHLIX 37IEKTPHYECKHX
nonei W pagHOH3NYy4YeHHA (HA CTAJHW MOLATOTOBKH
3eMJIETPACEHHA), C IPYIoi CTOPOHBI-MOILHOIO aKy-
CTHYECKOr0 MMITYyIbhCa (B MOMEHT CeHCMHYECKOro
Tomuka). CymecTByIOT IBa HANMpaBlEHHA MCCEno-
BaHMIi: H3yueHHEe KPATKOCPOUHBIX (AECATKM CEKYH[-
AECATKH MHHYT) M HONTOCPOYHBIX (YaChl-CYTKH)
NMPEABECTHUKOB 3EMIETPACEHHH M M3y4YeHHe BIIHA-
HHA CaMOr0 3eMJICTPSACEHHA HAa MApaMeTPhl HOHO-
cpepsl, 4TO BaXHO Ui LeNeil PamHOCBA3M, PaaHo-
HaBurauMd M T.0. B oboux Wanpasnenusx B mo-
ClefHWe NBa [ECATHNETHA BEAYTCH WHTEHCHBHBIE
TEOPETUYECKHE H IKCIEPUMEHTAIbHbIE HCCIEN0Ba-
Hua. HeomnoxpaTHo Habmomannce W aHanM3upo-
BayMCh 3 PeKThI BOIMYLIEHHI ECTECTBEHHOTO HIEK-
TPOMArHHTHOTO NONA 3eMIIH B MEPHOIBI 3eMIIETPA-
cenuit. Cpentn Takux 3dpexToB: CBEYeHHE aTMOCHE-
pui [1] ; xBasHcTaUMOHApHbIE BO3IMYLIEHHWS ATMO-
cdepHOro anmexTpUdecKoro noTeHumana (3] ; ysemu-
YeHHe MHTEHCHBHOCTH 3NEKTPOMATHHTHOIO M3Jy-
YeHHS Ha PACCTOSHHAX [0 ThICAY KHIOMETPOB OT
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anuueHTpa [4]; W3MeHeHHS KPHTHUYECKHX YacTOT M

BBICOTHBIX Mpoduiel IOTHOCTH 3nekTpoHoB N B
E u F-o6nactax uoHocdepsi [4,5] . M3BecTHa Taxxke
peakuus voHOC(EpPLl Ha BO3NCHCTBHE AKYCTHKO-
IPaBHTAUWOHHBIX BOJIH, BOIHHKAKUIHX MPH 3eMIIe-
TpaceHusx [6,7] . Illupoko m3yyaercs npoHUKHOBe-
HME HHM3KOYACTOTHBIX M OYEHb HH3KOYACTOTHBIX
INEKTPOMATHHTHBIX TONeH OT ceHCMHYECKHX MC-
TOYHHKOB B HOHOCQepY 1 marHuToctepy [8]. B [7,9]
Mo ,M3MEPEHUAM METOAOM YacTHYHBIX OTpaXKeHHi
(10) Bnepsble 06HAPYKEHO YBENTHYEHHE B HECKONb-
KO pa3 MHTEHCHBHOCTH PAJHOIIYMOB Ha 4acTOTaX

J=2+4 MI'u Bo Bpems (B TeueHWe nNpHMepHO 3-5
MHHYT) HEKOTOPBIX CHITBHBIX YAANCHHBIX 3EMIETpA-
CEHWMMH, a TaloKke paccMOTpeHa peakuus D-obnactu
HoHochepsl Ha Takue cOOBITHA.

B nacrosweii paGoTe Ha OCHOBe NaHHBIX, NOMy-
4eHHbIX B XaphKOBCKOM IOCYHHBEPCHTETE METOLOM
YO Bo Bpems Gonee 180 3emmerpsacennii pasHoii
HHTEHCHBHOCTH, M3y4eHbl U3MEHEHUS PATHOLIYMOB

B auanasoHe yactotT f=2+4 MI'y u XxapakTepHcTH-
KM BO3MYLIEHHH, TEHEPUPYEMbIX MM YCHIMBAEMBIX
B D-06macti HOHOC(EDHI B 3TH M1EPHOIBI.

2. JKCrepHMEHTANLHAN TEXHAKA H METOHKA HCCTIe-
NoBaHHi

HMccnenosanus BLIMONHEHbl HA OCHOBE PETPO-
CMEKTHBHOIO aHanu3a 6aHKa OaHHbBIX, MONYYEHHBIX
METO/IOM 4YacTHYHbLIX OTpaxeHuil B nmepuonm 1983-



Hccnenosanue peakimn HukHel HoHOChEpsI Ha YARTCHHBIE CHIILHBIE 3EMJCTPACCHHA METOOM YaCTHYHBIX OTPaXKEHHI

1994 rr. M3aMepenns 4acTMYHO OTPaXKEHHbIX CHrHa-
JIOB M PaIMOWIYMOB MpOBeAeHbl HA annaparype,
omucanHoil B [10] Ha cpenmelt wwupore BGIM3M T.
XapbkoBa. OCHOBHbIE MapaMeTps! KOMITIEKCA: pa-

Goune wacrotel f=2+4 MI'u, amuTensHoCTs 30H-
BUpYWOWHX uMnynbcoB 25-100 Mkc ¢ yacroToil no-
sropenns F=/+5 Tu. Amnmutyas pasmowymosn
(2-6 BribOpok, KOTOpbie noNyueHbl B HHTEpBale
MEXTY H3NYYCHHEM 3OHIMPYIOLUHX HMIYNILCOB)
A,, . W CMECH DamHOLIYMOB M YACTHYHO OTPAKEH-
HbIX curnanos, A,,, oGbikHOBeHHOH ("0") u He-
06bIKHOBEHHOH ("X") MArHUTOMOHHbBIX KOMMOHEHT
PETHCTPHPOBAMHCE ¢ |5  BLICOTHBIX  YpOBHEH
(HauunHas ¢ 45 unu 60 kM) yepes 3 km. JInuTensHo-
¢t perucrpamnii A,, (1) w A, (2,1) (3mecy I-
BDEMs, Z-BbICOTA HaJ/l NOBEPXHOCTLIO 3eMiu), npo-
BEACHHBIX B pa3iMyHble BPEMCHZ TOfa M CYTOK,
cocraBian oT 20 MHHYT OO CyToK © OGonee

(HempepbiBHbie M3MepeHHs). 3aeck W manee A,m

osnavaer 4,, u A, COOTBETCTBEHHO,

Hna nocnenyroutero anamsa va 9BM nposene-
Ha YacTH4HAs cTaTHCTH4Yeckas ob6paboTka BeICOT-

HO-BpeMeHHbIX MaccuBos A, (1) w A, (z,7): ny-
TeM ycpeanenus A, (2,1) u A,, () 3a 30 um 60

(Ano,x) (") "

(Ao, x)(z,!) (uepTa CBEpPXy O3HAYAET YCpeAHEHHe);

CEKYHI MOJNYy4Y€EHBI MAaCCHBEI

aMmuTyibl YO cHrHanos onpenensnuch BLIYHTA-

HueM (Ago )= (Ao,x) ‘(Ano,x) . Jins Gonee, yem 80
%o SKCHEPUMEHTANLHBIX JAHHBIX MMPOBENEHA ClieK-

TpankHas obpaGorka maccusos 4, (1) n A, (z,1)
C UENBIO YTOYHEHHS NapaMeTpPOR BO3MYLUEeHUH, [ns
KAXI0H DETMCTPAUMH BLIYMCIIEHEI BpPEMEHHbIE 3a-

BHCHMOCTH aojx(t) = (A%O,x)/<(z‘1%0’x)>

Ha uHTepBane BpemeHd B 20 MuHyT ( +10 MHHYT
OTHOCHTETBHO MOMEHTA 3EMIETPACEHHN, 3ECh

<(:rzz—o,x)> -CpeaHee 3HaYeHUe (Arzio,x) (¢) na sTom

NPOMEXYTKE BPEMEHH), KOTODbIE HCIONB30BAHbI
NPH 2HAJNW3E JAHHBIX C MOMOLBIO METORA HANOMNe-
HHS 310X,

Obuee 4Mc0 3EMIETPACEHHA, NPONUCHIEAIINX HA
cyuwie H nox Bonoii ¢ sueprueit E>10" [k, na yna-
nenusx R>(1+15)-10P km w rnybune h~1+100
kM, npessicuno 180. M3 mmx ¢ E>107 Ix

(Maruutyna no wxane Puxtepa M>5) 3aperucr-
pHpoBado 115 cobbiTiii.

CeengHns 0 3eMIETPACEHHAX B3STHI U3 [11].
Brusuue apyrux ucrounukoB Bo3MylieHWil ecTect-
BEHHOTO U MCKYCCTBEHHOTO XapaxTepa HCKIIoYa-

nock ceitekunei peructpaunii 4,, (1) n A, (z,1).

3. Bapuaumuu paasowymos B aHanasone 2+4 MTI'y

BB NPOaHANH3NPOBaHbI HIMEHEHHSA IKCMIEPH-
MeHTanbHbIX 3aBHcHMocTer A, (1) u 4,,(2,t) Bo
Bpems 65 semnerpscennid ¢ sneprueit E<]0 fix u
h~1+100 xm, nponcwemuux Ha pasTMuHLIX yaa-
nenusx R ot nywkra nabmonennii Ha cywe u nox
BOAOH. W3MEHEHHE HHTEHCHBHOCTH PaZHOLIYMOB
(yBenuuenue A, (1) B Heckonbko pas B Teyenwe |-
5 munyT) oT™eueHo B 6 cnyuasx (R<I000 xm,
h<40xm, M 4,5+4,8).

<aa )

-10 -5 *3 +10
t, MuH
Puc. 1. Bpemennsie 3asucumocmu unmercusnocnu paduo-
Wyma, HOpMUPOBAHHbIE HA cpedHee HaveHue 3a ceanc & 20
MUHYM 80 6peMAa semAerpacenuli (MoMenm 3emnempsace-
HUll omMenen cmpenkotl), RonyYeHRble MEModoM Hanoxce-
HUA 30X

PaccMOTpHM JKcnepHMeHTaNbHbIE Pe3YNbTAThI,
nonyyenHbie npyu 3emiuetpacennax ¢ E>107 IIx
(~10"+10" [Ix). Ha puc. | u306paxeHsl BpeMeH-
Hbie 3aBUCHMOCTH<A, ,(I)>UHTEHCHBHOCTH pajHo-
lyMa, HODMMPOBAaHHBIE HA CBOE CpeNHee 3HAYEHHe
32 20-MMHYTHBI CeaHC BO BPEMA 3eMJIETPACEHH.
MoMeHT 3eMIIeTpACEHHH OTMEYEH CTPENKON. ‘Tlpw
NOCTPOCHHH  3aBUCHMOCTH <4, (f) >ucnonb3osaH
METO/l HalOKEeHHs 3MOX, YHCIO peanusaumii a, (1)
coctaBuio 115 (82 3emmerpscenns Ha cywe, oc-
TallbHbIE-NOJ BOAOH). BHIHO, YTO B MOMEHT 3eMJie-
TPACEHHS (NMPUMEPHO 33 MUHYTY 10 M 2-4 MHHYTbI
nocne Hero) HMeeT MECTO yBellHyYe-
mue<a, (1)>(A,,.(t)). Ormerum, uro mmMTems-
HOCTb (POHTOB BO "BCrmeckax" (BO3PacTaHWH)
A,, (1) cocrapnser~10+30 c.

B Tabnuue | npuBeneHsl KOMHYECTBEHHbIE MaH-
HbIe 06 M3MEHEHHAX HHTEHCHBHOCTH PaJHOILYMOB B
amanasone yactor 2-4 MI'u Bo Bpems ymaneHHbIX
MOLIHBIX 3emuerpaceHud. Hanuuume “"Benmecka”
(ysenuuenns) A4,, (1) B momeHT 3emnerpscerus
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OTMCYEHO 3HakoM "+", OTCYTCTBHe-3Hakom "-'.
BuaHo, 4to B 06mem ciyyae (KOrma yuMTHIBAIKCH

Tabmuua |
Konusecmeenuwie xapaxmepucmuxu peaxyicu paduo-
wymoe duanasona 2-4 MT'y na ydanennsie cunsusie

_ : JEMAEMPRCEHUR
Cobbitie | Obwee Ha cywe | ITon Bomoii
YHCIIO
“ma”: + 58 49 9
“ger™:-. | ° 57 33 24
h>50 kM
+ 8 4 4
- 16 9 il
h<50 kM
+ 50 45 5
- 41 24 15
h<10 kM
i+ 18 17 |
- 15 T
R<1000+3000 xm
h<50 kM
+ 10 10 -
Ny 3 3 =
h>50 xm
+ 1 - 1
- 1 1 =
R>3000 xm
h<50 kM
+ 39 36 3
= 40 21 19
h>50 kM '
+ 7 4 3
~ 14 7 7

peructpaunu A, (t) u A, (z,1), nonyuennbie npu
IEMAETPACCHHAX Ha Cylle H NOX BOAOW) peakuus B
A, () otmeuaercs nemHorum Gonee, uem B 50%
ciyyaes. IIpu 3emneTpscenmsx Ha cyme "Berneck” B
A, (1) nabmonaercs cpasuutensHo wacto, npu-
6musurensHo B 60% ciydaes, a NpH 3eMIETPACEHH-
iX MOA BOAOH-3HAYMTENbHO pexe: 27% cnyuaes.
AHANOrHYHAS KIacCHUKALMS JaHHLIX MPOBEAEHA
mnx menko (A<50 kM) u rmy6okopokycHsIX 3eme-
pacennit (A>50 xm), a Taxke 13 NOBEPXHOCTHBIX
(h<10 xm) 3emnerpsacennit. J[1s MeTKODOKYCHBIX K
NOBEPXHOCTHLIX 3EMJIETPACEHMH HA Cylle BEPOAT-
HOCTB nossnexus Bosmywenus B3 A, (1)
("Bcrmecka”) cymiecTBeHHO Bbille, YeM IS TMY60-
kopoxycHeix. U Hao60poT, npu 3eMueTPACEHHSX
noz Bozo# Bo3myuuenus B A, (1) npubnusutensxo
B 1,5-3 pasa vawe nabmomamucs npu h>50 xm,
geM npu #<50 xm u h<I( km. Kpome storo, ans
rIyGoKopoKycHBIX  3emieTpsiceHHii  XapaKTepHa
NPUMEPHO ONMHAKOBAS BEPOATHOCTH BO3MYLUCHH

B A,, (1) Npu 3eMneTpscenHusx Ha cyme U Mo Bo-
Oif.

3 OTaenbHO PaccMOTPEHbI PErACTPALIAH IUIA 3eM-
nerpsacennd, ymanenusix Ha R<I000+3000 xm
(ans cnyyas h>50 xM pamHeIX nouTH Her) MW
R>3000 xm (cm. Tabmuuy 1). B nepsom cayuae mns
3eMIIETPACEHMHA Ha Cylue BeposTHOCTh W Bo3MyiLe-
auii A, (1) nocrarouno sbicoka:~77%. Bo BTopom
cayyae (R>3000 xm, h<50 xm) W neckonsxo
MmeHblle as cobbiTuii Ha cyme (W=63%) u mana
(W=13,6%) nns semnerpscenuit nox Boxoi. das
semuerpacennii ¢ 4>50 km B 3Tom cywae W=35%
Ha cywe W noa somoi. B uenom, s R>3000 xm
BEPOSTHOCTL MOABNeHHS Bo3Mywennit A,, (1) co-
crasnzer W<50%.

4. Boamymenns B HmKHe#l nonocepe

Pauee [7] Gbino ycraHosneHo, uro mMeromom 4O
BO3MOXHA DErMCTPAlMA KBa3UNEPHOTMYECKHX BO3-
MYUIEHHH B HOHOC(EPHO# miia3Me mocie 3emierps-
CEHMii: Ha BBICOTHO-BPEMEHHBIX 3ABHCHMOCTAX
A,, (1) n A,,(2,t) ¢ pasuoii BpemenHO# 3amepx-
KOH HabMIONAIOTCA KBA3UTAPMOHHMYECKHE H3IMEHE-
HH4. B OTCYyTCTBHE NPYrMX HCTOYHWKOB BO3MYyLlle-
Huil Takue Bosmywenus 4, (f) u A, (z,1), sepo-
ATHO, BbI3LIBAIOTCA 3eMIeTpAceHHAMH. Ha ocHoBa-
HUY aHanu3a Gawka ganneix 06 A, (f) u 4, ,(2,1),
MONYYEHHbIX BO BPEMA 3EMIIETPACEHHH M B KOH-
TPONbHbIE JHHU (KOrA@ CHIILHBIE 3EMIETPSCEHHS
OTCYTCTBOBA/IH), YCTAHOBJIEHO, YTO BO BPEMA 3eM-
nerpscenuii ¢ sueprueii E<I0" JIx yxazaumsii
spdext otcyreTByer npu mobeix R u h. C Bepost-
HOoCTBIO W/~65-70% KBa3UrapMOHHYECKHE H3MEHe-
uus A, (1) n A,.(z,t) nabmogamncs npn 3emne-
pacenusx ¢ E>10" [lx na cywe, npu 3eMyieTpace-
Husx noa sogoi-c W~40%.

Ha puc. 2 npusenen npumep Bosmywmenudt npu
semnerpscennn ¢ E>10" ix u R~1(F xm (xpuras
| cooTsercTByeT A, (1), xpussie 2-4-A (z,f) ans
2=57, 81 u 105 km cooTsercrBeRHO). Sxcnepn-
MEHT MpOBEIEH B NOCJIENONYAEHHOE BpeMs, MpH-
MEpHO 3a 3 ¥aca 10 3aX0a CONHUa. BuluncneHibie

N0 BpeMEeHH 3aliepXKM MOMEHTa "Berutecka'
(Bospacramms) A, (z,1) orHocHTenbHO MOMeHTa
3EMJIETPACEHMA KaXyLUMecs CKOPOCTH nepeaayy
Bo3MyLueHnit coctasunu V~50; 7-8 u 2 xm/c. Ha
OCHOBAHMW aHamM3a: GaHKa BLICOTHO-BPEMEHHBIX
sasucimocreit A, (1) u A, (2,t) 3apuxcnpopan
PAR  BO3MYLUIEHWH B HWKHell uoHOcepe ¢
V~0,5+100 xmic.

Ha puc. 3,a npueenena rucrorpamma W(V)
PACTIPENENEHHS KAXYIUMXCA CKOPOCTel mepenavu
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BO3MYILEHHH, MONyYeHHAs MO 3THM AaHHbIM. O6-
Iuee yMeno po3Mywenui coctasuno 168. Ha puc 3,6
mausi rucrorpammsl W(V) mns semnerpscennii na
cyure (kpuBas 1) W nox Boxoii (xpusas 2). Auanus
MPHBEAEHHBIX 3aBUCHMOCTEl NMOKA3LIBALT, YTO HaH-
Bomee 4acTO PErHCTPHPOBANMCL BO3MYLUEHMS C

Kaxyuwmmucs  ckopoctamu  V~0,5+4,~10:20
n~100 xm/c xax mpu 3emnerpsceHusx Ha cywe, Tak
u noa Bopoi. Ecte, oanako, otnuuus B pacnpene-
neuusx W(V): unanpumep, npu semmerpscenmsx
mox BOAOH Haubonee 4acTO PETHCTPHPOBANHMCH
BoaMywmenus ¢ V'~3+4 xu/c u 3amerno pexe ¢
V>100 xmlc; npu 3emnetpacennsix Ha cyuie yamie
PErHCTPUPOBANUCH BO3MYLIeHUs ¢ V'~ ]+4 xm/c.
Knaccupuxauus BO3MOXNHBIX THIIOB BO3MYILE-
HHi, HMEIOUMX TaKHe CKOPOCTH U HECYIMX HH(OP-

MAUMIO O 3eMJIETPSACEHHH, PACCMOTPEHA B CIICAYIO-
LeM pasene.

A2}
6|
41
2
4 A
I
B w a -Jn].-
£ S !
i w
!
e i '
19.00 19.30 20.00 20.30
L

Puc. 2. Boicomno-gpesennsie 3agucumocmu unmencusHo-
EMeil YACMUYHO OMPANCERHBIX CuzHanos ¢ asicom 105, 81 u
57 kM (kpusvie 2-4) u uonocepHozo paduouiyma
(kpusanl), nonyuewnvie 6o @pems FEMNEMPACEHUA
13.08.1987 2.

B Tabnuue 2 npuBeliens! OCHOBHBIE NapaMeTphl
BO3MYIEHHH (KAXYLIHECA CKOPOCTH pacnmpocTpa-
HEHMA, JUIMTENLHOCTH M MNEPHONBI BO3IMYLUEHMIA),
nonyyenrsie no mauHbiM 06 A,, (1) u A, (z,1) u
UX CMIEKTPANIbHOMY aHAJIH3Y.

3ameTnm, uTo uHorma (mpumepuo B 10% ciyua-
€B) KPOME¢ IOPH3OHTAJIbHbIX CKOPOCTEH BO3MYE-
HUIl B HWKHeH HOHOC(Epe yNaeTcA ONpeleNHTh
KaXYLHECA CKOPOCTH MepefayM BO3MYLUEHHH B
BEPTHKAIbHOM Hanpasnexud. Hanpumep, B pac-
CMOTDEHHOM Bbllle cyyae, ais esicor 2=]05+57
KM pajHOCTL B  3anas3[bIBaHHW  BO3MYLUEHHH
A, (z2,t) cocrasnser okono 3 MUHYT, YTO COOTBET-

cryer ckopoctu F'~300 wm/c (3neck nepemaua Bo3-
MYIUEHW 1Ta CBEPXY BHH3).

Ta6nuua 2
OCHOBHBIe NAPaMETPLI BO3MYIIEHHIl B HIXHEH HO-
BbI3LIBAEMBIE 3eMJIETPICCHHAMM
Jowmtens- | Bennunna | Kaxy-
HOETS KBa3H- | LUARCH
npouecca, | nepuona, | ckopocts, | BOIMOXHBIA THN BOMH
MHH. MHH. KMfc w
o : 100 MIA
i = 10-50 THPOTPOMHaR,
MOHHO-3BYKOBas
~10 2-3 6-8 3/EKTPOMATHHTHAR
~10 ~3 5-6 obsemuas (ynpyras)
10-15 ~3 34 MOBEpXHOCTHAS P
MIa3MO-aKYCTHUYECKAR
10-20 3-8 123 | (uacsto-saveonas,
mennennas MI-
BOJIHA)
15-35 3-10 0,4-1 aKyCTHKO-
FPaBHUTALIHOHHbIE
wIr
3
o1y
0 42 L =
0 5 100
V, km/c
W
12
H L
01k T 1
: s
0 Ao a i A i o . -
0 5 10 100
V, kxm/c

Puc. 3. I'ucmozpammst cxopocmeii soamywenuis, nonyven-
Hble MEMOOOM NACMUNHBIX OMpadicenutl nocre 3eMiemps-
Cenuti ¢ MazHumyooli M>35

5. O6cymnenne

ITpoueccs B3aHMONEHCTBHA IUTOCHEDPL! H HOHO-
chepsl He H3yUeHbI B TAKOM Mepe, YTOGLI NOCTPOHTS
aIeKBATHYI0 MOJENb Tepeayd BO3MYLUEHHH, Bbl-
3bIBAEMbIX 3EMIETPACEHMAMH, B HOHOChEpHYIO
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NAasMy. OKCHEPHMEHTANBHOE MCCNENOBAHHE OT-
KIHKa HOHOCHEPEI Ha YNANCHHBIE 3eMJIETPACCHHA
MO3BOMAET, B YACTHOCTH, YTOHMHHTH BO3IMOXKHbIE
MEXAHHIMBLI M TUMNbI BOJH, NEPEHOCAUIME BOIMYLLE-
HHA OT 3eMIIeTPACeHNH. PACCMOTPHM HeKOTOpbIE H3
HHX.

3emneTpacenue reHepupyerT MOWHbIA aKycTHYe-
CKHA MMINYNbC, PacnpPOCTPAHAIOWMHCA JO BHICOTHI
z2~10xm B Buze ynapHOll BONHEI, KOTOpas 3aTem

TpaHcOpMUpyeTCH B IBYKOBYIO M MH(PaIBYKOBYIO
BONHbI. YacTe 3HEPrHM nocHemHed nepeHoCHTCH

BBepX (mo BhicoThl Z~9() kM Bpema pacnpocTpane-

HHA COCTABNACT~5 MHHYT), 3aXBATHIBACTCA B BOM- .

HOBOX, 06pajopanHbill peryaapHoil BuIcOTHON aHu-
30TpOnMel  NpOBOAMMOCTH  HOHOChepHl  Ha

2=80+120 xm [12]. B HeM BONHA ¢ MANLIM NOTIO-
WEHHEM DACNPOCTPAHAETC Ha PACCTOSHMA JO
R~10000 xm. Cxopocts pacnipocTpanenus Takux
MHPPa3BYKOBHIX (aKyCTHKO-rPaBHTALMOHHbIX)
somn cocrasnser V'~0,4+1 xmlc, nepuon T~3+6
MHHYT, NMPOJOIDKHTENBHOCT NPOLECCA MO HAUIHM
IKCNCPHMEHTANIBHBIM JaHHbIM COOTBETCTBYET He-
CKONBKHM nepuonam. IIpn 3eMNeTPACEHHM reHepH-
PYIOTCA Takke ceHeMmuyeckne Bonubl [13] co ckopo-

cTbio pacnpocrpanenns V~3+8 km/c. Ckopocram
V~3+4 kmic cOOTBETCTBYIOT OBEPXHOCTHBIE BOJI-
Hel Penes, V~5+6 xm/c-o6bemBble BOMHBI M

V~6+8 xm/c-anexrpomaruutasie.

CeiicMuueckye BOMHbI MOTYT PaCIPOCTPAHATHCA
B rnobaneHbiX MaciuTabax sciencrsue cnaboro mx
3atyxanus. Ilo mepe ux pacnpocrpaHeHus BROJb
MOBEPXHOCTH 3EeMJIH NPOMCXONMT TpaHcGOpMALMSA
3THX BONH B JUIMHHONEPHOMHbIE AKYCTHYECKME, a
Taloke npenomieHue s woHochepy [6,13].

AKYCTHYECKHE BONHbI B WOHOC(EpPE MOryT
TPaHCPOPMHMPOBATLCA B UIA3MO-aKyCTHYECKHE
BOJIHbI C FOPH3OHTaJILHOH CKOPOCTBIO PacrpocTpa-
Henus V~1,3+2,2 xm/c [14]. Tipumepom nmasmo-
AKYCTHYECKMX BOJIH MOTYT ObiTh MArHHTO3BYKOBBLIE
[15] m MewieHHBIE MATHMTOrMADOIMHaMHYECKME
(MI'D) somusi [12,15]. MoHHO-3BYKOBBIE BOMHBI,
CKOPOCTH pPacnpoCTpaHEHMA KOTOPBIX BAONb [10-

BEpXHOCTH 3eMnd coctasmsior V~20+40 xw/c,
TaKkKe MOryT HHHUHMMPOBATBCA B HOHOC(HEPHOMH
NIa3ME aKyCTHYECKHMH BOJIHAMH [16].

Ans obvAcHeHHN DE3yNbTATOB IKCNIEPHMEHTOB
MOXET MPHBIIEKATLCA TAKKE I'HIOTE3a 00 yyacTHH
THPOTPOMHLIX BOMH [12], Kak pa3HOBMAHOCTH Meln-
nerHbix MIT/[-sonu. Cxopocrn ux pacmpocTpahe-
HuA coctasnsior V' ~10+50 xwm/c.

HssectHo Takxe, 4TO NpH ONpexeneHHbIX yco-
BHAX B nnasme Boibyxpaiorcs MI/I-Bomubl, cko-
POCTL KOTOPbIX paBHa anbeenosckoit ( V~100kwm/c)
[12,17). Taxwe BoNHEI MOFYT MepeHOCHTH HHDOPMa-
LHIO O BO3MYILEHUAX C MUHHMANbHBIMH BpEMEHAMH

sanaspsieanus (~/0+100 ¢, uto perncrpuposa-

nock Hamu B wiMenenmsx A, (1) n 4, .(z,0). B
TIPEAMONIOXKEHHH TAKOTO MEXaHH3Ma MEpeNayH BoO3-
MYIICHHA MOXHO 00BACHNTL yBemHueHne<a, (t)>s
TeyeHHe 3-4 MUHYT NOCNE 3eMIETPACEHUS Pa3Iny-
HBIMH 38J1€pXKaMH (PH OHHAKOBLIX V) npu pas-
HBIX YOANEHUAX NMYHKTa HaOJmogeHuit oT MecTa 3em-
netpacennii. 3amerum, uro MI/I-sonHa B 3TOM
Cy4yae ABIACTCA CNYCKOBBIM GaxTopoM, BO3AEHCT-
BYIOLIMM Ha MArHMTHOE MoNe B MarHutochepe
BbI3bLIBAMOLUIMHM BbICLIMAMHE 3aPAKCHHBLIX YACTHI U3
pagvanHoHHOro nosca B atMmochepy 3emmu. Bru
YACTHUbLI BbI3bIBAIOT YBENIHYEHHE MHOHMIALUMK B
HWXKHell HoHOCepe Ha BpeMEHHBIX MHTEepBaax

t~1+10 munyt, 4To NpHBOAMT K HabmoKAEMOMY
H3MEHEHUI0 WHTEHCMBHOCTeH pammomymoB u 4O
CHTHANOB.

6. Jakmouenne

IpencTapnesHblii aHAMM3 IKCIIEPHMEHTALHBIX
HOaHHBIX, nonyyeHHbIX metonom YO, caumetenscr-
BYET O TOM, 4TO 3eMIIeTpsceHns ¢ sneprueii £>J0"
JUX BBI3LIBAIOT B HWKHel HOHOCHEpe HECKOMBKO
THNOB BO3MYLUEHHH, KOTOpBIE MPOABIAIOTCA Ha
paccrosHuax a0 R~10000 xm or snmuentpa. Ilo-
Ka3aHo, YTO rOPH3OHTANbHbIE CKOPOCTH Mepelaym
3THX BO3MYILCHWH M3MEHAIOTCA B WIMPOKHX npeze-

nax: V~0,5+100 xwm/c. Tlpusenena Bo3MmoxHas
KJIACCHOHKALUMA BOIMYLICHHMH, - COOTBETCTRYIOIAN
COBPEMEHHbIM MPENCTABNEHHAM O IHTOCHEPHO-
HOHOCHEPHOM B3aHMONEHCTBHH.

Pabora suinonnena npu noxpmepxke Yipawum-
CKOr0 Hay4YHO-TEXHONOTHYECKOTO LUEHTpa (NPOeKT
N 471).
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Partial Reflection Technique Investigation of Lower
Ionosphere's Response to Strong Remote
Earthquakes.

A M.Gokov and O.F.Tyrnov

Using the technique of partial reflections there
were experimentally studied and determined charac-
teristics of wave disturbances (their type, period,
duration and propagation velocity) generated and
enhanced in the midlaltitudinal lower ionosphere
after strong earthquakes having occurred. There
was investigated influence of the earthquakes on

temporal characteristics of radio noise at f=2+4
MHz depending on power, distance to an observa-
tion site, kind of place (over land, under water) and
depth of an earthquake. '
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