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°

1987

Vesturiskas relativi spécigas zemestrices

Gads Laiks Lat Lon I/M D
1616/06/30 05:30 56.4 | 24.2 7/4.1 5
1670/02/01 ~ 22 58.4 | 24.5 6/3.9 8
1821/02/20 - 56.6 | 25.4 1/4.5 13
1857/05/18 ~11 57.7 | 22.2 1/4.5 10

Relativi spécigas zemestrices par
instrumentalo periodu (kops 20. gadsimta

60. gadu vidus)

Gads Laiks Lat Lon I/M D
1976/10/25 | 08:39:00 | 59.26 | 23.39 | 6/4.5 10
2004/09/21 | 11:08:03 | 54.86 | 19.98 | 6/4.6 15
2004/09/21 | 13:32:30 | 54.84 | 19.91 | 6.5/4.7 | 15
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Lizuma geometrija. TumsSa plakne ir lizuma plakne. Sarkanais vektors norada virzienu uz ziemeliem.
Strike (@) parstav lenku starp =ziemelu virzienu un parravuma linijju. Dip (0) - krituma
lenkis.Zalais vektors S, kas ir paral€ls luzuma virsmai, attélo piekaramas sienas slidéSanas virzienu ar
slides lenku - A.
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Punktveida avota gadijuma, nobidi uz Zemes virsmas stacija var
izteikt ka no laika atkarigu momenta tenzora elementu linearu

kombinaciju My;(§,t) ar Grina funkciju atvasinajumu

Gspj(x,§,1).
ug(x, t) = My (&, t) * Ggpj(x, &, 1) (1)

u,(x, t) - s-komponents grunts nobides x un laika t.

Momenta tenzors sadalas uz elementara dubultpari
avotiem un spragstavots

Devini visparinati pari, kas parstav Grina 45 90180 0 0 90 90 90 90 90 45 90
funkciju Gy j(x, §,t) vienadojuma (1) : M2 M3 M4 M5

M1 un M2 ir tiras nobides; M3 un M4 ir nobides luzumi vertikalas

= - My(sind cosh sin2d + sin2d sini sin”¢) _ . e e e . . . . . a-
' ¢ b plaknes, kas attiecigi stiepjas no ziemeliem uz dienvidiem un no

My(sins cosh cos2¢ + 0.5 sin28 sinA sin2¢) austrumiem uz rietumiem, bet M5 ir nobide 45° slipuma. M6 ir
M,, = - My(cosd cosh cosd + cos28 sink sing) 1zotrops“avots, kas izstaro energiju vienadi visos virzienos (t.i.,
. . e ) eksplozija).
Myy = Mo(sind cosh sin2¢ - sin2d sini cos™d)
My, = - My(cosd cos sing - c0s23 sink cosd) Seismiska momenta tenzoram M ir, vispar sakot, sesi neatkarigi

komponenti, kas izriet no nosacijuma, ka ekvivalentu speku
pilnigam lenkim avota jabut nullei.

M., = M sin2o sini
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Parravuma, parbides un slidesanas tipa tektoniskas
strukturas

NF: Normal faulting [Tektoniskas kustibas tips - nomats, normala tektoniska

luzuma veidosSanal]
SV>SH>Sh

NS: Predominately normal faulting with strike-slip component (Normal oblique
faulting) [Nomata domin€josa tipa luzuma veidoSana ar parbidi un slidesanu]

SS: Strike-slip faulting (includes minor normal or thrust component) [Parbides
un slideSanas luzuma veidoSana (ietver nelielu normalu vai vilces komponentu)]

TS: Predominately thrust faulting with strike-slip component (Reverse oblique
faulting) [Uzmata domin€josa tipa luizuma veidosana ar parbidi un slidésanu]

TF: Thtust faulting (Reverse faulting) [Uzmata (uzbidijuma) tipa luzuma
veidosSana]

SH>Sh>SV



Latvijas Universitates 82. zinatnika konference
Apskats par Austrumbaltijas regiona moderno zemestricu avotu parametriem un mehanismiem

Apaksejas puslodes stereografiska projekcija , " e
Momenta tenzora inversijal nepiecieSami Sadi

P (axis of max. shortening) nosacijumi:

l.etaps: Datu apkoposSana un prieksapstrade:
laba signala/troksna attieciba;

neapgraiziti signali;

labs azimutalais parklajums;

/ T (axis of max. lengthening

____ quadrant of compressional vidéjas véertibas un linearo tendencu nonemsana;
initial motions of P-waves iericu atbildes korekcija, seismogrammu parveidosSana
nobide;
apaksejo frekvencu filtréeSana augstfrekvences troksSna
quadrant of dilatational aizvaksanai;
initial motions of P-waves apmierinat punktveida avota aproksimacijas.
\ 2. etaps: Grina sintetisko funkciju aprekins, kas atkarigs no:

P (maksimalas saspieSanas un salsinasanas ass) Zemes modelis;

T (maksimalas stiepes un pagarinajuma ass) avota atraSanas vieta;
uztvereja novietojums.

Tektonisko lizumu plaknu Vulfa vienadstura tiklu
uzbuvesanai var izmantot vai
nu Vulfa vienadstura tiklu, vai
Lamberta-Smita vienado
projekciju. Sas projekcijas
norada  pirmie P-vilnus,
nemot vera to polaritati.

3. etaps: Inversija:

signalu formu, piemeéram, P, SH vai pilno seismogrammu
izvele;

rupes par to, lai vilna forma atbilstu attiecigajai sintétikai;
atbilstoso vienadojumu noveértésana;

momentu tenzora sadaliSana, piemeéeram, uz labako dubult
pari plus CLVD (Compensated Linear Vector Dipole).
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Austrumbaltijas regiona zemestricu epicentru
un fokalo mehanismu karte par instrumentalo
periodu no 1976.1idz 2018. gadam
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Austrumbaltijas regiona moderno zemestricu fokalie mehanismi un parametri

Datums un laiks Lat

19761025 08:39:00 . Slunga, 1979
20040921 11:05:03 . ZUR-RMT
20040921 11:05:03 . MED-RCMT

20040921 13:32:30 . ZUR-RMT
20040921 13:32:32 . GCMT

20040921 13:32:32 . MED-RCMT
20040921 13:32:31 . . Nik & Mal, 2021
20161116 02:49:00 . . Soosalu et al., 2022
20170322 03:00:00 . . Soosalu et al., 2022
20170715 08:01:00 . Soosalu et al., 2022
20180304 01:21:00 . . Soosalu et al., 2022

Apzimejumi: H — zenestrices cilmvietas dzilums, M — magnituda, S1,D1,R1, S2, D2, R2 — Strike, Dip, Rake for 1st and 2nd nodal planes
respectively, AS — azimuth of Sy,,,,,, FM — Focal Mechanism, LLSS — Left-Lateral Strike-Slip, RLLO — Reverse Left-Lateral Oblique, NLLO —
Normal Left-Lateral Oblique, RLSS — Right-Lateral Strike-Slip, ZUR-RMT - Swiss Seismological Service, MED-RCMT - MedNet Regional
Centroid - Moment Tensors (INGV), GCMT - Lamont Doherty Earth Observatory (LDEO), Columbia University.
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Quality A-C Nogludinata Rietumeiropas maksimalo horizontalo

Method

focal mechanism spriegumu virziena karte (1sas joslas),

Y ’( N N & 2% / breakouts

drill. induced frac.

\\3\\\\ N ; 7 o dou pamatojoties uz 1721 spriegumu ierakstu no

overcoring
hydro. fractures

geo ndcaors pasaules spriegumu kartes.

X $ Stress Regime
Y € : ONF ©SS eTF U

Orientation of Sy
0

Ir 4 metodes maksimala horizontala sprieguma azimuta

noteikSanai.
1. Fokalais mehanizms [Earthquake focal
¢ o S ot it mechanisms] 72%
RN \\.\\ \ \%\ o 2. Urbumu lizumi un urbSanas izraisiti lizumi
TR ' el e ‘ o SR [wellbore breakouts and drilling induced fractures]
f iy * ‘f‘ A 20%

3. In situ sprieguma merijumi [parklasana, hidrauliska

parrausana, urbuma sloters [in situ stress

measurements [overcoring, hydraulic fracturing,
borehole slotter] 4%

4. Jauni geologiskie dati (no bojajumu slidéSanas
analizes un wvulkanisko védumu izlidzinaSanas)
[young geologic data [from fault slip analysis and
volcanic vent alignments] 4%
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Horizontalo kompresiju orientacija. Linijas norada
uz lielakas horizontalas saspieSanas virzienu sprie
gumiem, ko atslabina zemestrices process. Tektoni
skie notikumi acimredzot atspogulo regionalos geo
dinamiskos procesus.

Horizontalas saspieSanas virzienu sadalijums.

Sadalijums nav nejauss.
Kompresijas virziens NW-SE par Zviedrijas
dienvidiem
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Secinajumi

1.

2.

Igaunija identificeti divu veidu zemestricu fokala mehanismi: Left-Lateral Strike-Slip un Reverse Left-
Lateral Oblique. Maksimalas horizontalas saspieSanas azimuts ir diapazona no 102 lidz 114 gradiem.
Krievijas Kaliningradas apgabala 2004. gada 21. septembri notika divas zemestrices. Cetru veidu
fokalie zemestricu mehanismi ieguti péc Cetriem neatkarigiem avotiem. Tie sastav no Reverse Left-
Lateral Oblique, Normal Left-Lateral Oblique, Left-Lateral Strike-Slip, Right-Lateral Strike-Slip.
Maksimalas horizontalas saspieSanas azimuts ir diapazona no 157 lidz 166 gradiem.
Pamatinformacija par maksimala horizontala sprieguma orientaciju Austrumbaltijas regiona iegiita,
balstoties uz septinu zemestricu fokalo mehanisma risinajumu.

Domin€joSais saspieSanas spriegums Ilespéjams saistits ar Vidus Atlantijas kalnu gredas
paplasinasanos un Eiropas - Afrikas platnu koliziju Eiropas dienvidos.

Maksimalo horizontalo sprieguma azimuts — svarigais parametrs kurs ]Jauj novertet geodinamiskos
apstaklus. Ipasi tas svarigi lielam inZenier-tehniskiem objektiem. Pieméram Plavinu hidroelektriskai
stacijai, kura atrodas sarezgitos tektoniskos un geodinamiskos apstak]os.

Priekslikums

Ta ka Latvija nav zemestricu maksimala horizontala sprieguma novertéSanai, tad butu lietderigi attistit
ari citas metodes §im merkim (hidroplisums, geologiskie indikatori utt.).
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Paldies par uzmanibu !
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