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OSNOVA
pri¢iny zemétreseni
nazorna pomucka — zemétresny stroj

pravdépodobnost vzniku, dotresy, ...

niCiva zemétreseni posledni dekady
e 1999 Izmit, Turecko
e 2004 Sumatra, Indonésie
2008 Sechuan, Cina
e 2010 Haiti



ROZLOZENI TEPLOT V ZEMSKEM PLASTI

« dvourozmeérny, osové symetricky model
 viskozita zavisla na tlaku a priumérné teploté
« kompoziéni rozhrani v hloubce 1000 km
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Rekonstrukce pohybl litosférickych desek
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ROZLOZENI ZEMETRESENI — r. 2000
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22,248 zemétreseni o magnitudu >= 3.5 v r. 2000!



Locations map
plate boundary
zones & regions
of intraplate
deformation even
in underwater or
remote areas

Focal
mechanisms
show strain field

Slip & seismic
history show
deformation rate

Depths constrain
thermo-
mechanical
structure of
lithosphere

EARTHQUAKES & TECTONICS
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San Andreas Fault, Carrizo Plain




jednotlivé typy pohybu horninovych blokl podél ziomu
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Left-lateral strike-slip fault Right-lateral strike-slip fault
(A =0°) (A =180°)
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Normal dip-slip fault Reverse dip-slip fault
(A=-90°) (A =90°)

zemeétreseni vznikaji kombinaci téchto zakladnich typu







1906 San Francisco Earthquake

Displacement

frace

What a geologist sees






As tectonic plates are slowly moving, their
edges are locked in place, Caumnj bending of




Zemeétresny stroj — ukazka nazorné pomucky
sestrojené v Geofyzikalnim ustavu AV CR
podle predlohy USGS



gure 1.2-2: Comparison of frequency, magnitude, and energy release.
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Earthquakes of a given magnitude are ~10 times less frequent than those one magnitude smaller. An M7
earthquake occurs approximately monthly, and an earthquake of M> 6 about every three days. Hence although
earthquake predictor |. Browning claimed to have predicted the 1989 Loma Prieta earthquake, he said that near
a date there would be an M6 earthquake somewhere, a prediction virtually guaranteed to be true.

Energy release (equivalent kilograms of explosive)

Magnitude is proportional to the logarithm of the energy released, so most energy released seismically is in the
largest earthquakes. An M 8.5 event releases more energy than all other earthquakes in a year combined.
Hence the hazard from earthquakes is due primarily to large (typically magnitude > 6.5) earthquakes.



Presenter
Presentation Notes
1906 SF – 4 m of slip on 450-km long fault  3 x 10**16 Joules of elastic energy – equivalent to a 7 Megaton bomb (Hiroshima was 0.012 Mt)

1960 Chile – 21 m of slip on a 800 km long fault  10**19 J of elastic energy (more than a 2000 Mt bomb – larger than all nuclear bombs ever exploded – largest was a Soviet atmospheric test of 58 Mt)


rok 2009 (+ leden 2010)
silna zemétreseni o sile (magnitudu) 7 a vice
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dotresy zemetreseni na Haiti, dva tydny po hlavnim otresu
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dotresy zemétreseni v Chile, 3 tydny po hlavnim otresu
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Bilance obéti na zivotech v uplynulé dekade

* 1999 Izmit, Turecko

» 2001 Gujarat, Indie

» 2003 jizni Iran

« 2004 Sumatra, Indonésie
« 2005 Pakistan

- 2008 Sichuan, Cina

« 2010 Haiti

17,000
21,000
31,000
228,000
86,000
88,000
223,000



IZMIT, TURECKO, 17. srpna 1999, magnitudo 7.4
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Rychlost pohybu bloku v okoli anatolského zlomu

z méreni GPS

GPS horizontal
velocities and their
95% confidence
ellipses in a Eurasia
fixed reference
frame for the period
1988-1997 at 189
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pohyb desek podél anatolského zlomu, Turecko
(ohrozeni Istanbulu 1)

Start animation




Anatolsky zlom — migrace silnych zemetreseni ve 20. stoleti
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Ross 5. Stein, Aykut A. Barka and James H. Dieterich
Geophysical Journal International (March 1, 1997)




Anatolsky zlom —

zmeny kumulativniho napeéti
po silnych zemeétresenich ve
20. stoleti

Figure 4 17 Qe 85 Stein ef al,




navrh projektu hlubokého vyzkumného vrtu ICDP — GONAF
(A Deep Geophysical Observatory at the North Anatolian Fault)

=" lzmit 1999
e

e

= Marmara segment of the NAFZ [nof reactivated since 1T66)




SUMATRA, INDONESIE, 26. ledna 2004, magnitudo 9.1
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Indian Ocean tsunami 2004
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Berghaus Physikalischer Atlas, 1885



SICHUAN, GiNA, 12. kvétna 2008, magnitudo 7.9
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Soucasné pohyby zemského povrchu
uréené metodou druzicové geodésie GPS
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Crustal motions based on GPS

Inchian Fialo

Pete Winn, University of Arizona — Geosciences,
http://www.geo.arizona.edu/~ozacar/frontp~1.htm




Tzv. analogové modelovani v laboratori —
- rekonstrukce dusledku kolize Indie s Euroasijskou deskou




Tzv. analogové modelovani v laboratori —
- rekonstrukce dusledku kolize Indie s Euroasijskou deskou
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¢lanek v prestiznim ¢asopisu TECTONICS, r. 2007 (!!!):
nazev: ,,Active tectonics .... at the eastern margin of the Tibet Plateau®,
autori: A.L. Densmore a kol., Durham University, UK

jeden z hlavnich zavéru: ,,...these observations ... also suggest that activity
on the margin-parallel faults in eastern Tibet may represent a significant
seismic hazard to the densely populated Sichuan Basin...“

Tibetan

Plateau

Densmore et al., 2007



o xX wo

Elevation (m)

s 6000

Densmore et al., 2007
+ EHB epicentra zemétreseni 12.5.-2.6.2008



PORT-AU-PRINCE, HAITI, 12. ledna 2010, magnitudo 7.0
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Karibska deska — ohniska zemétreseni mapuji aktivni zlomy




Rychlost pohybu karibské desky vzhledem k desce severoamerické
z méreni GPS
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Morfologie morského dna severné od ostrova Hispaniola

Dolan and Mann, 1999

Septentrional
Strike-Slip

OVERALL HISPANIOLA-NORTH
AMERICA RELATIVE
/PLATE MOTION

DIRECTION OF
HISPANIOLA-SEPTENTRIONAL
TERRANE RELATIVE MOTION



Zlom Enriquillo, jizni Haiti

COMPLEX




Hispaniola - epicentra zemétreseni 1964 — 2009 (zluta)
VErs.
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