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[eomeTpus ouara KpUTMUYECKN BaXKHa ANA:
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UCMO/Ib3YEMbIE AAHHDIE

KaTtanoru semnetpsiceHuUn:
NEIC / USGS
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ONPEAENEHNE NMOUCKOBOW OB/IACTU U OTBOP 3EM/TIETPSICEHUIA

CerMeHT ANOHCKOW 30HbI
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'event': '2011 Tohoku earthquake’,
"latitude’: 37.52, 37.5°N
"longitude’: 143.05,
"depth_km': 20,

'Mw': 9.1, L
\ , 3gon | @ Along Strike Points
scalar_moment_Nm': 5.31e29, -=- Perpendicular Forward
'stri ke_deg ‘s 203, —=- Perpendicular Backward
'dip _deg': 10, Trench Forward
. - , Trench Backward
ra ke_deg : 88 ., - @ Far Point Forward (500 km)
} 34.5°N . @ Far Point Backward (500 km)
L”Aﬁ i Search Array Forward
J Cooek Search Array Backward
% MNEIC EQs in Area

-

136.5°E 138°E 139.5°E 141°E 142.5°E 144°E 145.5°E

40.5°N

39°N

37.5°N

36°N

34.5°N



CermMeHT YNTUUCKOWN 30HbI
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earthquake = {
'event': '2010 Maule earthquake',
"latitude': -35.98,
‘longitude’: -73.15,
"depth_km': 23.2,
'Mw': 8.8,
'scalar_moment_ Nm': 1.86e+29,
‘strike_deg': 19,
'dip_deg': 18,
'rake_deg': 116
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earthquake = {

'event': '2021 Chignik earthquake’,

"latitude': 55.40,

'longitude': -157.32,

"depth_km': 29.6,

'Mw': 8.2,

'scalar_moment Nm': 2.84e28,

"strike_deg': 238,

'dip_deg': 10,

'rake_deg': 88



BOCCTAHOBJIEHUE NPO®UNSA CYBAYKLMOHHOW 30HbI
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MopxoAabl

METOA-HAMMEHbHINX KBaAPATOB(MHK)

uyecmeumersieH K ebi6pocam

po6acTtHas perpeccus Xybepa
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Ih

i NOIMHOMUAJNbHbIE NMPU3HAKU
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afianTUBHasA BecoBas PYHKUMA

0715 yyema pe2uoHasibHbIX 0C06eHHocmel
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07151 8b1800a y2/108 HAKOHA Npochuns

DyHKuMA notepb
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ocmamok (pa3Huya) mexay Habndaembim

"= Yi=Yi  3naueHuem y; u npo2HO3UPYeMbiM 3HAUEHUEM ¥,

nopo208bili napamemp, KOHMPOAUPYOWUU MOYKY,
§=135 8 Komopou yHKyus nomepb nepexooum
om KeaopamuyHoU K NUHeUHoU

Scikit-learn
GeoPy

NumPy NHCTpyMeHTbI

Pandas
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n
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BBEAEHWE AIANTUBHOIW BECOBOW ®OYHKLINW N NONUMUANBHbBIX MPU3HAKOB

ApanTnBHaa BecoBad

n !
L | MonuHommanbHas
Minimize: Z w;-Ls- (y;i —BTX;) |

n=1

TpaHcopmauus
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pyHKLNSA
w; = Wi(d) , Wl(Z)

(d) _ Whear> Xi = Xth
Wrar, Xi > Xth

X; — paccTosiHne TOUYKM i OT XKenoba,

X, — NOPOroBOe paccTosiHue,

Wheqr — BEC ANS TOUEK B6IU3 U Kenoba,

Wrqr — BEC ANA TOUEK, YAANEHHbIX OT enoba

a
Wi(z) _ ( |Zi| )
Zmax

z; — rNybunHa ovara,
Zmax — MAKCMManbHasa rnybuHa oyara,
@ — BeC Ana Touek B61u3m xenoba

PacwmnpeHne Nnpnu3HaKoB:

X, = [1,X;,X7]

X; — paccTtosHue oT xenoba

i = BTX; = Bo + BiXi + BX}
BT = [Bo, B1, B2] — ONTUMU3UPYEMbIE KOIPPULUEHTDI

r; = y; — Bo + BuXi + BoX{




BOCCTAHOBJIEHUE NPO®U/A ANIEYTCKOW 30HbI

Comparison of Huber and Polynomial OLS Piecewise Approximation Po6acTHas MHK-
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BOCCTAHOB/IEHUE NPODUNA YNTUNCKON 30HDI

Comparison of Huber and Polynomial OLS Piecewise Approximation
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BOCCTAHOB/IEHVE NPO®UIA ANOHCKOW 30HbI

Comparison of Huber and Polynomial OLS Piecewise Approximation
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BbIAENEHVE AOTEPLUOKOB
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funomesa: o6nako ahTepLIOKOB = FPaHMLbl 0Uara 3emMneTpsAceHns

NND-knactepusaumusa (nearest neighbor distance)

__________________________________________________________________________________________________________________________________________________________________________

HopMUpOBaHHOE PACCTOAHME MEXaY CObbITUAMM i U | | Kanu6poska n (6ytctpen-noaxon)
B NPOCTPAHCTBEHHO-BPEMEHHOW 06/1aCTK ’ -
| KpuTepuii Knactepusauum | n(()k) _ Pl%(loglo(ngk)))
;= {tii (ry*r107bmi, L > 0 . nyj . B
ij 0, ti; <0 1 e —o J | n. = l n(k)
parent child ¢ B 0
tij = tj — t; BPEMEHHOII MHTepBan § § k=1
: [ = arg min nij B - uucno utepauun
7;j — ANULEHTPaNbHOE PacCTOsIHNE | i:t;<t; e
m; — MarHUTyAa cobbiTus | Knactep hopmMupyeTcs Sc[Py

Mpwn ycnosuu
dy — (bpakTanbHas pasmepHoOCTb

NPOCTPAHCTBEHHOrO pacnpeaeneHus n;; < n, NumPy NHCTpYMeHTDI

b - napameTp 3akoHa lNyteH6epra—-Puxrepa
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KonwyecTBo cOBBITUIA

Ha npumepe ANOHCKOW 30HbI Cy6ayKumu

Mapel bnvxanlwux cocenein B R-T
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NND, logon
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NONTYYEHHDIE KNNACTEPbDI

AMOHCKOW 30HbI
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aneyTcKoun 30Hbl
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NMPEMMYLLECTBA NPEANTOXXEHHOIO NOAXOAA OrPAHVUYEHMA NPEANOXXEHHOIO NMNOAXOAA

- NOMHas aBTOMaTM3auus;

— YCTONYMNBOCTD K LYMY N HETOUHbIM JaHHbIM;

— NHTEPNPETMPYEMOCTb Pe3yNbTaToB;

— FOTOBHOCTb K MHTErpaLun B onepaTuBHbIe CUCTEMBI,
TaKue Kak CMCTemMbl MPOrHo3a LyHamMu

— Manoe KONmMyecTBo CEMCMUYECKUX JaHHbIX, 0COHBEHHO

B PervoHax c Heb6oNbLWUM KONMUYECTBOM JaTUMKOB (AneyThl);
— He06X04MMOCTb UCNOMb30BAHUA TEPPUTOPUANBHDBIX
Ko3(hunumeHToB

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

DANbHEWNLLEE PA3BUTUE

Mcnonb3oBaHMe meTon0B
PacwupeHne NND-knacTtepusauum
rny6oKoro obyveHus

(CNN, Transformer) Ha 3D-reomeTpuio

NHTerpauus B CUCTEMY perncTpaunum cCMmeweHnin 3eMHON NOBEPXHOCTY
B peXume peanbHOro BpeMeHu NocpeacTBOM CNYTHUKOBOW reoe3nyeckon cetu
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BbIBOAD!

Pa3paboTaH aBTOMAaTU3UPOBAHHbIN ANITOPUTM ANA ONpeaeneHns reoMeTpun ouaroB Cy6ayKLNOHHbIX
3eMNEeTPSACEHNN HA OCHOBEe pobacTHOU perpeccum Xybepa n NND-knactepusaumu

.............................................................................

MeToabl 06ecneumBatoT yCTONUMBOCTb K LUYMY
N BOCMPON3BOANMOCTb Pe3y/bTaTOB, HO UMEKT OrPaHNYeHMs
B pernoHax ¢ masibim 06beMOM AaHHbIX

............................................................................

Moaxon NPUMEHUM K rnMo6anbHbIM CEMCMUUYECKUM KaTanoram (NEIC/USGS) u nepcneKkTnBeH
ONA CUCTeM onepaTUBHOIO NPOrHo3a uyHamu

[lanbHenwwee pa3BUTME BKIOYAET MHTErPaALNIO B CUCTEMY
perncTpaunm CMeLeHnn 3eMHON NOBEPXHOCTM B pexunme
s eat . peanbHOro BpemMeHu
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MPUMEHEHUE MALLWUHHOIO OBYYEHUS
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