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W3n0keHa METOMKA U PE3y/IbTAaThl MAKPOCEHCMUYECKOro 00CIeA0BaHNS OLIyTUMOro 3eMieTpsicerns 13 mas
2016 r. IlpuBenena cxema pacHpesielieHUsi HHTEHCUBHOCTH COTpsiceHuii Ha Tepputopuu FOxkHOro Gepera
Kpbima. HTEHCHBHOCTb COTPSICEHUH B Npejenax MCCIeayeMoil TEpPUTOPHM COCTaBMIAa OT 3 10 5 6anios.
Paccunransl napamMeTpsl MakKpoceiHCMHUYECKOTO MOJs.

Knrouesnte cnoga: maxpoceiicMuueckoe 00Cie0BaHNe, IIKala NHTEHCHBHOCTH, CXeMa H30CeiiCT.

BBEJEHUE

13 mas 2016 r. B 14 y 05 mun 27.8 ¢ (no I'puHBHUY) B paifoHe I. AJyIITH Ha
tepputopun FOxxHOTO Gepera Kppima mpomns3omnuio 3emieTpsceHne ¢ MarHutyaoi 3.3,
riryOuHa ovara s = 13 xm; koopauHatel: ¢ = 44.63°, A = 34.41° (mo manusIM KpeIMcKo#t
CEeTH CeHCMHUYECKHX CTaHIMI), KOTOPOE OIIYINAIOCH JKUTEIISIMA HEKOTOPHIX HACEIEHHBIX
IYHKTOB.

CO6op MakpoceiicMuuecKkux JaHHBIX BeIMoaHeH 17 u 18 mas 2016 r. coTpyaHIKaMu
WHctutyTa CefcMOJIOTHH M TeOAWHAMHUKH (CTPYKTYpHOe moppasjenenue) KpbsimMckoro
¢enepanpHOro yHUBepcurera uMm. B. U. Bepnaackoro (r. Cumdeponons). B cocras
MakpoceiicMuueckoro orpsga Bxoawnmu: M. H. ¢. B. C. Kussesa, 3aB. nabopaTopueit
UH)XEHEpHO-celicMonornyeckux uccienoBanuit A. A. Cxiap, uHxeHepsl | kaTeropuu
I'. H. bymmakuna, O. A. Cene3neBa, Texnuk | kareropuu E. I'. IlexrepeBa, BonuTenb
B. A. KoporkoB. CoOTpymHHKH CEHCMOCTaHIMH <«ANymTa» (3aB. ceficMOcTaHIMen
B. A. Aaronrok, M. WM. MakapoBa, A. A. PosraueBa) B mepBble dYacel IOCIE
3eMIIETPSICEHHs] TPOBENH TeNne(OHHBIH OIPOC, B pe3ylbTaTe KOTOPOrOo OXBaTWIH 76
YeJIOBEK Ha TEPPUTOPHH T. AJTyIITHIL.

Bcero ompomeno oxono 500 yenoBek B 18 HacenmeHHBIX IyHKTax boibmmoi
Anynrter ot rrt. I'yp3yd mo c. Pei6ause.

1. METOJJMKA OBPABOTKMU JAHHBIX

O06paboTka MaKpOCEHCMUUECKNX JaHHBIX IIPOBOJMIACE B COOTBETCTBUH CO LIKAJIOH
MMSK-84 [1], xoTopast B onKcaTeIbHON 4acTU He oTIndaercs oT mkansl MSK-64 [2].
B xadecTBe OCHOBHOTO 00BEKTA MPH ONPECICHIN HHTCHCUBHOCTH COTPSICEHUI BBIOpaH
«J4ETIOBEK B HOPMAJIbHOM COCTOSIHUH» (B TIOMEIEHUH: CISIIUHA, ABKYIIMHCA WM
3aHATHIH (PU3MYECKUM TPYAOM; BHE NOMEUICHUS: B CIIOKOWHOM cocTostHuM). [Ipn aTomM
OTOMpaINCh JaHHBIE II0 OLIYIICHMSM JIIOAEH, HaXOMSAIIMXCS Ha IEepBBIX IJTaKkax
MHOTOITQXKHBIX 3/JaHMH WIM B OJHOITAXHBIX JoMax. IIpm Hemoctatke mHbOpMAIMU
IPUBJIEKAIUCH JaHHBIE 110 BEPXHUM 3TaKaM MHOTO3TaXHBIX 31aHUIL.
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Hns  kaxmoro oObeKTa OIEHUBajJach CTeneHb peaknuu (d;), mocie dYero
HPOU3BOJUIICS pacdeT cpelHeil cremeHn peakiuu (dep.) IS OTACIBHBIX HACETCHHBIX
NYHKTOB M IPEIBApUTEIBHO BBIICICHHBIX KOMIAKTHO PACIOJI0XCHHBIX y4YacTKOB
TeppuTopun roposa Anxymrsl. [Tepexosi OT cpeiHeil CTeNeHH Peakui K HHTEHC HBHOCTH
COTpPSICEHUI B Oa/1aX BBITIOJIHEH MO KpUTepwsaM mkainsl MMSK-84.

2. PACIIPEJEJIEHUE UHTEHCHUBHOCTHU 3EMJUIETPSICEHUSA

HHTeHCHBHOCTD cOTpsiceHHH cocTtaBmwia oT 4-5 (r. AmymTa) mo 2-3 0amios
(c. Pribaune). B ceBepHoli wactu pernona (c. I'enepansckoe, c. Bepxuss Kyrysoska,
1. KpacHokameHka) 3emierpsicenue He omymanocs (Ta6u. 1).

Tabmmma 1.
VHTeHcuBHOCTB coTpsiceHuit npu 3emiierpscenuu 13 mas 2016 roga B HaceJIeHHbBIX
nynkTax lOxnoro 6epera Kpsima

Ne [Tynkt ¢°, N AL E | A km Az°
4-5 6annoB
1 r. Anymra 44.66 3445 4.6 43.5
4 6ann1a
2 ¢. Mansrit Mask 44.61 34.42 24 160.4
3 [podeccopckuii yromox 44.66 34.40 34 346.7
4 Canatopuii Ytec 44.59 34.40 4.5 190.1
5 | xade Ha nopore Jlyuncroe — Cynak | 44.74 34.48 13.4 243
6 c¢. ComHeyHOTOPCKOE 44.74 3460 | 193 50.8
3 6anna

7 ¢. 3anpyaHoe 44.59 34.37 54 215.5
8 c. M3obumsHOE 44.69 34.41 6.7 0

9 1. [TapTenur 44.57 34.39 6.8 193.3
10 c. Hwxnasa Kyry3oska 44.70 34.43 7.9 11.5
11 . [yp3yd 4454 | 3434 | 114 209.0
12 c. JIyaucroe 44.74 | 3442 | 122 3.7
13 ¢. Manopeuenckoe 44.75 34.61 20.7 49.8

2-3 6as1a
14 c. Pr1baune 44.76 34.65 | 238 52.6
He omymasioce

15 c. Bepxunsia Kyrysoska 44.71 34.43 9.0 10.1
16 1. KpacHokamenka 44.55 34.35 10.1 208.1
17 c. 'enepanbckoe 44.79 3454 | 205 30.0
18 c. IlpuBeTHOE 44.81 3473 | 322 51.5

TIpumeyanue. B Tabnuile MPUHATHI COKPAILEHHUS: T. — TOPOJL; I1. — TIOCEJIOK; C. — CENO. DIHUIEHTPAIBHOE
paccrosirue (A) pacCUNTaHO OT HHCTPYMEHTATIBHOIO SIULICHTPA.
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ITo mmeromuMca MakpoceHCMUUECKUM JaHHBIM IIOCTPOEHA CXeMa paclpeeeHUs
WHTECHCUBHOCTHU COTPSICEHHH, IPOBEICHBI M30CeUCThI 4 U 3 6aina (Puc. 1).

Puc. 1. Cxema pacnpeeneHuss HHTEHCHBHOCTH COTPSCCHHUI MPH 3eMileTpsiceHnn 13
Mmas 2016 r. Ha Tepputopun FOxHoro 6epera Kprima.
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W3ocelicTsl UMEIOT (OpMy TOIYIIUIMICOB, BBITSHYTHIX B CEBEPO-BOCTOYHOM
HaNpaBJICHUU BAOJb I0KHOM KpoMmku IaBHO#l rpsansl Kpsimckux rop. bombmas och
yeThlpex0amuibHOi u3oceicTrl (0T m. YTec 10 ¢. COIHEUHOrOpCKOro) cocTaBisieT 22 Kku
(a3umyT Az — 40°); TpexbamuipHO# m3ocelcTrl (oT 1. ['yp3yd no c. ManopedeHckoro) —
32 xm.

Pe3ynbTaThl onpoca B 30He YeThIpeX0aUIbHBIX COTPSICEHHUIL:

Mansiii Masik. OmnpomeHo 14 gemoBek. Ourymancst MATKHN OBICTPBIN TOIYOK,
MEPNEHNKYIIPHO K MOPIO; TONBKO OJMH YENOBEK HCHyTaics. PecrnoHIeHTH 3ameTHin
KauaHWe [MBaHA, JPOXb CTEH, OTKPBUIACh JBepb. J[Boe CISIIMX HE OLIYTWIH
3eMJIETPSACEHUE.

IIpodeccopekuii  yronok. OmnpomeHO HECKONBKO — OTIBIXAIOIIUX, KOTOpBIE
3aMETHJIN, KaK TPSACIUCH CTCHBI, OLYTHJIN TOJIYOK.

Couneynoropckoe. Ompomeno 29  dyenoBek.  boubmuHCTBO — omiyTHIN
3eMIIETPSICEHHE, HO HE TOHSUIM TPUYMHBI COTPSACEHWH — TPUHSIM 3a B3PBIB; JBa
YeJOoBeKa MHCIIyrajich; ObUIO OTMEueHO jpebe3kaHue M pacKkauuBaHUE IOCY/IbI,
HaJIeHue JEerKUX MpeMeTOB (MKOHKA yIIana C MOJIKN).

Kade na 16-m kumiaomerpe aoporum u3 c. Jlyuncroro B r. Cygak. Tpoe
COTPYJHUKOB OLIYTHJIM 3eMJICTPSICEHHE — 2 TOJIYKA; HE HCIYTalnuCh, TPSCIACH MOCYA;
npebesxanne, «kak KAMA3 ener».

B 30my TpexOamibHBIX coTpsiceHui BxoasT 1. [Taprennt (23 ompoca), c. 3anpynHoe
(7 ompocoB), c. M3obunsHoe (12 ompocos), c. Hwxusas Kyrysoska (6 ompocos),
. 'yp3yd (34 ompoca), c. Jlyuaucroe (9 ompocos), c. Masnopeuenckoe (17 ompocos).
31eck 3eMiIeTpsiCeHHE OIIyTHJIAa HPUMEPHO IIOJIOBUHA PECHOHJICHTOB — TOJYKH,
packaunBaHue U qpede3kaHre, HaXOAAIINecs Ha YIUIE TOIYKa He OLIyTHIIH.

3. PACIIPEJEJIEHUE UHTEHCUBHOCTHU HA TEPPUTOPUU I'. AIYHITHI

MaxkcuManbHass WHTCHCHUBHOCTb COTpSCEHUH (4—5 Oannos) Oblla OTMEUCHA B
Anymre. Beero B ropoge onpoieHo 233 yenoBeka. 3eMIECTPACEHHE OLIYTHIN CUIIBHO;
HEKOTOpBIE UCIIYTAINUCh U BBIOEKAIN U3 MOMEIEHHS; IOYTH BCE ONMPOLICHHBIE HE Cpasy
MOHAJIM, YTO IIPOM30MLIO 3eMIETPACCHHE («IyMajH, YTO B30OPBAJICS ra3y; «OIIyLICHHE,
Oynro B nom Bpesancs KAMA3»; «0yATo CHIBHO XJIONHYNH ABEpbIo»). Ilourn Bce
3aMETHIN pacKauyMBaHUE JIIOCTP, Jpebe3kaHWe IMOCYHbl, packauWBaHHE MeOenn
(«IOIIPBITHYNT XOJIOMUIBHHUKY; «IIKa() OTKPBIICA»; «XJIOMHYJIH NPHUOTKPHITHIE OKHAY;
«IMBaH XOJMJI XOAyHOM»). JItoan, HaxosIIecs Ha yJHIle, TOXKe OLIYTHIN JOCTaTOYHO
CHIBHO («3eMIS YXOIWIa H3-TIOJ| HOT»; «TPSAXHYNO, KaK >KEIe3HOZOPOXKHBIN COCTaB
TPOHYJICA»; «CUJEI B MallIMHE, MAIIUHY 3aKa4ajo, KaK TOJIKHYJ KTO-TO»).

HauGonee cUIbHO 3eMIIETPSACEHME OLIYTHIM B LIEHTPAJIBLHON 4acTH ropoja — Ha
ydacTke oT HabepexHoit 1o aBToBok3ana (Puc. 2).
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Puc. 2. Cxema pacnpeneneHus HHTEHCUBHOCTU COTPSCEHUN IPH 3emiieTpsiceHud 13
Mmas 2016 r. Ha TeppUTOpUU T'. ATTYHITHIL.

4. IAPAMETPHI MAKPOCEVCMHYECKOT'O TTOJISA

Koopaunater makpoceiicMudeckoro smmueHTpa (¢ = 44.67°; L = 34.45°), uro
OJTU3KO K KOOpIUHATAM, MOJTYYEHHBIM 10 HHCTPYMEHTAIBHBIM TaHHBIM (¢ = 44.63°; A =
34.41°). MakpocelCMUUECKHI STULICHTP CMELICH Ha 5.4 kM K CeBEepo-3amnay.

ITo marepmanaM MakKpOCEHCMHYECKOTO OOCIICIOBAaHUS MONYyYCHBI NPUOIKECHHEIC
OIICHKH TITyOWHBI ouara 3eMIICTPSICCHUSL. Hcnones3oBanoch YpaBHEHHE
MakpoceiicMuueckoro noiist bierika — [le6anuna [3]:

b*M = I + v¥Ig(h) —c,

e b =4; b=1.5; v=3.5; ¢ =3.0; h — riiyOuHa ouara, M — MarHuTy/a 3eMJICTPCCHUS
(npuHsATO 3HaUeHHE M = 3.3, onpeneneHHOe HHCTPYMEHTATBHBIMI METOIAMU).
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I'nyOuHa odara 3eMJICTPSCEHHUs, PACCYMTAHHAS MO MAKPOCCHCMHUYECKHM [aHHBIM,
cocTaBmia B cpeaHeM: h ~ 3.5 km.

Tarke ObLIM paccuuTaHbl KOIGOUIMEHTH! 3aTyXaHUs B Pa3IMYHBIX a3UMYTaJbHBIX
HaINpaBJICHUSX OT AMUIeHTpa. Mcmonp3oBanack popmymna [4]:

(f — by v=1g((r® + 1)/re?)"3,

rae b =4; [ =3; v— xoaddunnent 3atyxanus; r; — CpeIHHH paguyc i-if H30ceHcThl (0T
WHCTPYMEHTAIBEHOTO SIHICHTPA) B BEIOPaHHOM a3umyTe (A4z).
Tabumua 2.
Koaddunuents: 3aryxanus

Az° Tocp. Ticp. v

350-360 34 9.4 2.1

190-210 4.5 6.1 4.4

40-60 20.7 16.3 4.8
3AKJIIOYEHUE

CeiicMuueckne BO3AeHCTBUS OT 3emuerpsiceHus 13 mas 2016 r. mposBUINCH Ha
teppuropun  lOxHOro Oepera KpplMa ¢  HMHTEHCHBHOCTBIO JO 5  6anios.
MakpoceiicMIYecKnil SIHUIEHTP 3eMIICTPSICEHHsT CMEIIeH Ha 5.4 ku K ceBepo-3amany 1o
OTHOIIEHHIO K HMHCTPYMEHTanbHOMY. VIHT€HCHBHOCTH COTpSICEHHMI OBICTPO CMamaeT B
I0T0-3aIaTHOM ¥ CEBEpPO-3aIaJHOM HaIpaBJICHUSX.
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On May 13, 2016 at 14:05. 27.8 sec. (GMT) near Alushta in the territory of the Southern
coast of the Crimea occurred an earthquake with magnitude 3.3, epicenter depth 4 = 13
km; coordinates: @ = 44.63°, A = 34.41° (according to the Crimean network of seismic
stations).

Collection of macroseismic data is executed on May 17 and 18, 2016 by the staff of
Institute of seismology and geodynamics (structural subdivision of the Crimean federal
university of V.I. Vernadsky) (Simferopol).

In total about 500 people in 17 urban-type settlements of Big Alushta from Gurzuf in the
west to Rybach'e village in the east are polled.

Processing of macroseismic data was carried out according to a scale of MMSK-84 [1]
which in a descriptive part does not differ from a scale of MSK-64 [2]. As the main object
in case of determination of intensity of shakes «the person in the normal state» is selected
(indoors, sleeping, moving or occupied with physical work, out of location, in a quiet
status). At the same time data on the people who are on the first floors of multi-storey
buildings or in one-storey houses were selected. In case of a lack of information data
about the upper floors of multi-storey buildings were attracted.

The intensity of shakes was from 4-5 (Alushta city) to 2—3 points (Rybach'e village). In
northern part of the region (General'skoe village; Verkhnyaya Kutuzovka village,
Krasnokamenka settlement) the earthquake was not felt (table 1). Coordinates of
macroseismic epicenter ¢ = 44.40° A = 34.27°. On the available macroseismic data the
diagram of distribution of intensity of shakes is constructed (fig. 1). The isoseists of 4 and
3 points was drawn. Isoseists have the form of the semi-ellipses which are drawn out in
the northeast direction along the southern edge of the Main ridge of the Crimean
Mountains. The length of big axis of a 4-points isoseist (from the Utes village to
Solnechnogorsk settlement) is 22 km; the length of 3-points isoseist (from the Gurzuf
settlement to the Malorechenskoe village) is 32 km.

Keywords: macroseismic survey, intensity scale, diagram of isoseists.
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