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Velka zemétreseni uplynulych stoleti
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OSNOVA:

uvodem (magnitudo, Cetnost zemétreseni)

4 nejsilnéjsi v instrumentalni ére:

Chile, 22. 5. 1960, M 9,5 (hypocentrum vs. trhlina)

Aljaska, 23. 3. 1964, M 9,2 (vyzdvih vs. pokles)

Sumatra-Andaman, 26. 12. 2004, M 9,1 (konec trhliny vs. silny dotres)
Japonsko — Tohoku, 11. 3. 2011, M 9,0 (silny predtres)

28. 3. 2025 Myanmar, M 7,8 (magnitudo vs. délka trhliny)
29. 7. 2025 Kamcatka, M 8,8 (predtresy, doties, tsunami)
31. 8. 2025 Afghanistan, M 6,0 (spolecensky dopad)



velikost a dalsi parametry zemétreseni se urcuji ze zaznamu seismickych vin -
seismogramu
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energie uvolnéna béhem zemétreseni
a cetnost zemétreseni o urcitém magnitudu
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energie uvolnéna béhem zemétreseni,
1900 - 2005

San Francisco (1906)

Mw= 79
Other M WZ 8

Total Moment: 1.0 x 10> Newton-meters



Chile, 22. 5. 1960, M 9,5

nasledky chilského zemétreseni 1960:
1,000 — 6,000 obéti, 2 miliony lidi bez pristresi
ekonomické skody 4 — 8.5 miliard USD (v prepoctu k r. 2024)

tsunami na chilském pobrezi —az 25 m
tsunami v Hilo, Hawaii - 10,7 m, 61 obéti



zemeétresenio M > 6.5
v obdobi 1900 - 2014
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konvergence litosférické desky Nazca a desky jihoamerické
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reliéf oceanského dna vychodniho Pacifiku
a vyskovy profil pres epicentrum chilského zemétreseni 1960
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svisly rez subdukcni zonou desky Nazca,
zemétreseni vyvolana subdukci
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epicentrum zemétreseni M 9,5, jeho mechanismus

a trhlina, na které se odehralo
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zdroj energie pri zemétreseni neni vjednom bodé (hypocentru);
energie se uvoliuje na zlomu (plose) urcitych rozméra

velikost zemétreseni zavisi

(1) na velikosti této plochy (A =L x W)

(2) velikosti posunuti sousednich horninovych bloktl podél ni (D)
(3) pevnosti horninového prostredi (p)

M,=p=*D=xA Seismic moment

M,, = 2/3 xlog M, - 10.7 Moment magnitude




tsunami v Tichém oceanu 22. 5. 1960
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Image courtesy of V Gusiakov Russian Academy of Sciences
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Aljaska, 23. 3. 1964, M 9,2,
na pozadi seismické aktivity béhem jediného roku (2023)
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Aljaska, 23. brezna 1964, M 9.2
zony vyzdvihu, resp. poklesu zemského povrchu
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Sumatra-Andamany, 26. prosince 2004, M 9.15
za 3 mésice: Sumatra, 28. brezna 2005, M 8,6
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Sumatra-Andamany, 26. prosince 2004,

M 9.15

Sireni povrchovych seismickych vin kolem Zemeé

Sumatra - Andaman Islands Earthquake (M,,=9.0),
Global Displacement Wavefield from the Global Seismographic Network
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Japonsko - Tohoku, 11. brezna 2011, M 9.1
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Japonsko - Tohoku, 11. brezna 2011, M 9.1
konvergence pacifické litosférické desky a desky severoamerické
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magnitude

Japonsko - Tohoku, 11. brezna 2011, M 9.1
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letosni zemétreseni - 1. 1. — 30. 9. 2025

Kamc¢atka, M 8,8
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Myanmar, 28. 3. 2025, M 7,7

epicentralni mapa Sirsi oblasti
a rozmisténi hlavnich zlomu
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Myanmar, 28. 3. 2025, M 7,7 — magnitudo vs. délka trhliny

o ~i (= -]

Moment Magnitude (M)

wn

predpoklad
l{1l1ll’ T T II|l[I| 1 T T TrTTT
0 Strike Slip (a) -
O Reverse . ——
~ & Normal M7.7 >8 o Er
' ©
©
J
— (o)) ] E
=
2 S
£ =
LO uo') L]
4 N E
7’ i} o' o
- ol) — E
| M =5.08 + 1.16*Iog(3RL)
o ] Illllll 1 I_l_lJ_llli 1 L 1 1 111}l

10 100

10°

Surface Rupture Length (km)

s ]

~

L]

wn

skutecnost

LEL L F'r T T L) 1 l] T riTT
O Strike Slip (a) -
DO Reverse »”*
&  Normal

|

~500 km long

|

M = 5.08 + 1.16*log(SRL)

1 _LJ_l.J_llll [ 1 I1|||ll 1 Ll | i

10 100 10°
Surface Rupture Length (km)

Figure 9A of Wells and Coppersmith (1994).



Sagaing Fault

4 4g
2f "\m 2%
0 0

)

22.50° -2 J‘s.(’l*m e
B-4 C

5
Distance (km)

Myanmar, 28. 3. 2025, M 7,7

horizontalni posun povrchu podél

zlomu Sagaing U F e SR
urceny ze satelitnich pozorovani v
(Sentinel-1 and Sentinel-2) SRR PN Tee
Ny
° _40 Dis\anis (km) 10-4L
modré zabarveni —smérem k severu -
v 7 ’ v .o = 2" - L 25
zluté zabarveni —smérem k jihu o AN
5 :i 'vﬂ‘-«"‘” " JH;L
3 %!ﬁ.mﬂw..»#"‘ 7 EE
20.00° g2 1-4‘ R
i - _40 Dis!an?:e (km) 10—4'-
19.50° E% ’1;}‘ #1 p‘ﬁ EE
o iJ 1640

5
Distance (km)

I 18.50°
Approximate displacement (m)
-4 -2 0 2 4

[ aaaaaas—— |

NASA/JPL/Caltech/ARIA/Copernicus
Product. POC: R Zinke/G Bato/C
Speed/E Fielding.

NASA/JPL/Caltech/ARIA/Copernicus product
I 18.00° POC: R. Zinke / G. Bato / C. Speed / E. Fielding

Figure by K. Bradley, Earthquake Insights 2025




Myanmar, 28. 3. 2025, M 7,7

mapa tzv. izoseist vyjadruje intenzitu otresu ve stupnich makroseismické stupnice

USGS, https://earthquake.usgs.
gov/earthquakes/eventpage/us
7000pn9s/shakemap/intensity
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Kamcatka 29. 7. 2025 - M 8,8
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Kamcatka 29. 7. 2025 - M 8,8

na pozad

i seismické aktivity 1900 - 2018
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Kamcatka M 8,8 — predtresy, hlavni otres a dotresy
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Zemétreseni M 8.5+ od r. 1900 s poznamkou o pripadnych predtresech. »
(zemétreseni, k nimZ doslo mimo subdukéni zény, jsou psdny italikou @)

Date Magnitude Region M7+ foreshocks?
January 31, 1906 Mw8.8 Ecuador Several "strong"; one day prior
November 11, 1922 Mw8.5 Chile Two "strong"; during week prior
‘ February 1, 1938 Mw8.5* Banda Sea None
April 1, 1946 Mw8.6 Aleutian Islands None
‘ August 15, 1950 Mw8.6* Assam None
November 4, 1952 Mw9.0 Kamchatka None
March 9, 1957 Mw8.6 Aleutian Islands None
May 22, 1960 Mw9.5 Chile Three; one day prior
October 13, 1963 Mw8.5 Kuril Islands One; one day prior
March 28, 1964 Mw9.2 Alaska None
February 4, 1965 Mw8.7 Aleutian Islands None
December 26, 2004 Mw9.1 Sumatra-Andaman |One; 2 years prior
March 28, 2005 Mwa8.6 Sumatra 2004 M9.1; three months prior
February 27, 2010 Mw8.8 Chile None
March 11, 2011 Mw9.1 Japan One; 2 days prior
‘ April 11, 2012 Mw8.6* Indian Ocean None
July 29, 2025 Mw8.8 Kamchatka Two; 2 weeks prior, 1 year prior

=

* = not an oceanic megathrust earthquake




UTC + 02:00)

UTC (local time

Kamcatka M 8,8 - dotresy nasledujici den, 30. 7. 2025
na dennich seismogramech seismické stanice KHC — Kasperské Hory

KHC HHZ: start 2025-07-30 (filter BW 0.5 - 10Hz)
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Distance Along Dip (km)

Kamcatka, M 8,8

model skluzu podél zlomu/deskového rozhrani

v délce cca 500 km, max. skluz 40 m v hloubce cca 20 km pod oceanskym
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https://earthquake.usgs.gov/earthquakes/eventpage/us6000qw60/finite-fault

Kamcatka, M 8,8

zaznam tsunami

v Hilo, Hawaii,
vzdalenost od epicentra
5 300 km

cas vzniku zemétreseni:
23:24:51 UTC

Cas prichodu tsunami:
05:58:09 UTC

Water level (m)

m)

Filtered water level (

Tide gauge at Hilo,Hawaii
Earthquake Origin time: 2025/07/29 - 23:24:51 UTC
Tsunami expected arrival time: 2025/07/30 - 05:58:09 UTC
Distance from the earthquake: 5301 km
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Data from: Flanders Marine Institute (VLIZ); Intergovernmental Oceanographic Commission (I0C) (2024): Sea level station monitoring facility. Accessed at https://www.ioc-sealevelmonitoring.org on 2025/07/29 at VLIZ. DOI: 10.14284/482



Kamcatka, M 8,8, 29. cervence,
dotres M 7,8, 18. zari,
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Afghanistan, 31. 8. 2025, M 6,0

UTC (local time = UTC + 0f

10Hz)
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epicentra zemétreseni M>5 v obdobi 1960 — 2025
v Afghanistanu a okolnich zemich
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zemeétreseni v sv. Afghanistanu (barva dle hloubek ohnisek)
a jejich rozlozeni v rezu ve sméru jjv — ssz (A-A’)
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Hubbard, J. and Bradley, K., 2025. Deadly M6 earthquake strikes northeastern Afghanistan.
Earthquake Insights.



model reliktu subdukujici indické desky pod Hindu Kush
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nasledky nicivych zemétreseni 1900 - 2025
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