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SEMJbOTPEC (TPYC) — nsHeHagHu nopemehajmn y 3emron Koju ce
MEHUECTYjy Kao noTpecu n smbpaunje y nutocgepun n Ha HEeHOj NOBPLUNHU




ceucmoc (ep4) - NOTpecC

CEU3MOJIOINJA — nocebHa agncumnnunHay
3ajegHULM reosiIOLLKUX HayKa

-npoy4yaBar€ 3eMIboTpeca
-y3poLuM NnojaBrbnBam-a
-Ha4YMHU MaHNdecToBaHa
-nocneguvue maHudectoBama

CEU3MU3AM — npouec KpeTata Tanaca v
HbUuxoBa MmaHudgecTaumja Ha NOBPLUNHU




KPETAHBE CEM3MUYKUX TAJIACA
INNOCPEQHO CA3HAHIE O YHYTPALUIBLUM
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Y3POLM ?

TEPECTPUYHA

ACTPOHOMCKMW



BPCTE SEM/IbOTPECA

1. TEKTOHCKM (90%)

2. BYNIKAHCKMU (7%)
3. YPBUHCKM (3%)

4. BELUTAYKHA






XAPULWLTA SEMJBOTPECA

30Ha 30Ha 30Ha 30Ha 30Ha KOHTUHEHTAaINTHNX
CcyyYyeibaBaka CMUUaHa lwnpeHra cyyesbaBaka '

pudToBa

* XKapuwTta Ha manoj gyouHu
- CpeareokeaHcku rpebeHun, pudToBu, 30He cMuLana (TpaHCOPMHM pasfiomMm), BYJIKaHCKe
obnactu

@ ’Kapuwita Ha Benukoj Ay6mHM
- 3oHe cybaykumje

http://pubs.usgs.gov/publications/text/Vigil.html
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3. YPBUHCKH



3. YPBUHCKHU




KPATEP Y APU3OHU



LIYMEJKEP-JIEBU KOMETA

jerpo I' = 6 munnoHa Mt
(75X BMLWE 04 KOMMNNETHOr HYKIleapHOr HaopyXaka)




4. BELUTAYKH







Figure 1.2-19: Differences is seismic waves from an earthquake and explosion.

May 11, 1998, Indian nuclear test
(magnitude 5.1)
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EJIEMEHTU SEMJbOTPECA

Wave fronts
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3EMJIbOTPECU NPEMA AYBUHU XUNOLEHTPA

NMIATKU 0-70 km

3EMIbOTPECU CPEOAKBUX OYBUHA 70-300 km

AOYBOKU 3EMIBOTPECHU 300-700km



EHEPTUJA BEMJIBOTPECA (M) U UHTEH3UTET NMNOTPECA (1)

1. JAMUHA EHEPI'UJE - ocnobohewa eHepruja y xapuwuty
(xunoueHTpy) - PUXTEPOBA CKAIJIA (M, 1935: 0-10)

Konu4duHa ocrioboheHe eHepauje 31
usmel)y 0sa cycedHa ryHa bpoja MaaHumydl' -

2. UHTEH3UTET BEMJIbOTPECA
nocrieguua ocnooohewe eHeprnje+dyHKumja oyomHe
=pywunaydku ecpekat Ha NOBPLUNHU 3eMIbe
(MCS, 1917: 1-12)

1°MCS~0,6-0,7M



usloceucme — fiNHUje Koje cnajajy Tauyke UCTOr cTeneHa
UHTEeH3UTeTa

XomMoceucme — NNHUje Koje cnajajy Tauyke ca UCTUM
BpeMeHOM peructpoBama 3eMrboTpeca

u3zozpade — fINHNje KOje NoBe3yjy ncte BpeaHOCTU
BepTUKaNHUX ygapa

uzodegopme, uzo2ycmuHe, u3odybuHe....
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hale West coast of Northern Sumatma
Kandu Indonesia

s Huludu Magmitude: 9.0

—Date: 26/12/2004
Seychelles Time: 04:21:25 UTC
4 Location: 6.89N 82 89E
‘ Nicobar Islands, India
Magnitude: 7.5




major faults

certain

probable

for the period 1970-1999

for M=
/N as-6
Ay 4 -48
* <4

for the period 1900-1970
for I=

O 8 to 9 MCS
O 6 to 7 MCS
o} <6 MCS

for the period before 1900
for I=

\7 8 to 9 MCS
v 6 to 7 MCS
* <6MCS

M. Marovic et al.: Neotectonics and seismicity of the southern margin of the Pannonian basin in Serbia

Fig. 6. Selsmicity of the territory of Serbia and major active faults. Insert: Major selsmic zones in Serbia, with marked maximum expected
magnitudes: (A) The Pannonian basin (B) Peri-Pannonian margin (C) SW Serbia (D) Eastern Serbia and (E) Southern Serbia, and location
of the strongest earthquakes: (1) Svilajnac, (2) Lazarevac, (3) Rudnik, (4) Svetozarevo, (5) Juhor, (6) Trstenik, (7) Krupanj, (8) Mionica,
(9) Kopaonik, (10) Vranje, (11) Vitina, (12) Golubac. Fruska Gora and Pec events are excluded because of the unreliability of data.
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HAJCHAXHUJU USMEPEHU SEMIBOTPECHU

M (PuxTepoBa ckana)

1. Chile 22. 5. 1960. 9,5
2. Prince William Sound, Alaska 2s. 3. 1964. 9,2
3. Off the West Coast of Northern Sumatra 2s. 12. 2004. 9,1
4. Kamchatka 4. 11. 1952. 9,0
4. East coast of Honshu, JAPAN 11.3.2011. 9,0
6. Offshore Maule, Chile 2. 27. 2010. 8,8
7. Off the Coast of Ecuador 1. 31. 190s. 8,8
8. Rat Islands, Alaska 4. 2. 1965. 8,7
9. Northern Sumatra, Indonesia 2s. 3. 2005. 8,6
10. Assam - Tibet 15. 8. 1950. 8,6
11. Andreanof Islands, Alaska o. 3. 1957. 8,6
12. Southern Sumatra, Indonesia 12. 9. 2007. 8,5
13. Banda Sea, Indonesia 1. 2. 193s. 8,5
14. Kamchatka 3. 2. 1923. 8,5
15. Chile-Argentina Border 11. 11. 1922. 8,5
16. Kuril Islands 13. 10. 1963. 8,5

http://earthquake.usgs.gov/earthquakes/world/10_largest_world.php
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®OKYCU 3EMIBbOTPECA

30Ha 30Ha 30Ha 30Ha 30Ha KOHTUHEHTAaINTHNX
CcyyYyeibaBaka CMUUaHa lwnpeHra cyyesbaBaka '

pudToBa

[MNuTKM 3emrboTpecu
- Cpegr-eokeaHcku rpebeHun, pudToBu, 30He cMULamwa (TPaHCOPMHU pasfioMun), ByfKaHCKe
obnactu

@ Cpeare ay6oku n oy6okn 3eMrboTpecu
- 30He cybaykumje

http://pubs.usgs.gov/publications/text/Vigil.html



3EMJIbOTPECU Y SOHAMA CYBAYKUUJE
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BEOMa CHaXXHW 3eMIbOTpecu
YeCTO ce jaBrbajy anuv He yBekK
M9.5 Yune 1960.

M9.2 Arbacka 1964.
HEeKOSTMKO, CHaXHWU
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HOpMarsHu paceq
HEKOMUKO, CHaXXHW
-1933. CaHpuky M8.4
1965. 0. Pat M8.7

1976. NHpgoHesunja M7.1
-He yo4yagajy ce Ha CBUM
nokauujama

cpeawe jauvHe .-
bnunay noeplnHe

Stein, S., Wysession, M. 2008. An introduction to seismology, Earthquakes, and Earth Structure. Blackwell Publishing, 1-498



BPOJ SEMIBOTPECA
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OEBIbUHA 3EMJIbUHE KOPE
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OEBJbUHA TaenRLBaHel NINTOCDEPE
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Lithospheric thickness (km)

Pasyanos, M.E. 2008.
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3emrboTpecn 2M5, cee aybuHe



CEUSMN3AM 1964-1997.

70

)
B0
Eurasian plate North
American
plate Flgi 50
Juan
-' " - de Fuca 40
- p i plate
4""" Caribbean 30
7. Pplate 70
- X 12
African = “ e
plate
Pacific plate \“"“ 0
-10
J
-30
South —40
Australian American
late
. p plate 50
L
A
M Antarctic plate Scotia plate :
e ___1-70
0 30 &0 a0 120 150 180 210 240 270 300 330 360

3emrbotpecu =M5, oy6rbm og 100 kKm

Stein, S., Wysession, M. 2008.



http://pubs.usgs.gov/publications/text/historical. html rn A B H E n M TO C ¢ E P H E I-I n 0 l"I E



MO3AUK JINTOCPEPHUX MJTOYHA

Taira, A. 2001. Tectonic Evolution of the Japanese Island Arc System. Annu. Rev. Earth Plar!et. Sci. 29: 109-134



Taira, A. 2001.

MO3AUK JINTOCPEPHUX MJTOYHA
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3EMJbOTPECHU Y NPE-UHCTPYMEHTAITHOM
NMEPUOAY (1500-1899)

Magnitude
@ 0-79




3EM/bOTPECU M27,5 (1901-2011)

M$.9 Near the East Coast of Honslu, Japan of March Llth, 2011

11 March 2011 5:46:23 UTC

383227 N, 2365 E

Depth 24.4 km
Muw = 8.9 (USGS)

EXPLANATION
Earthquake Magnitude
- 550-5.99
() 6.00-6.99
) 7.00-7.99

() 800-899
() 900-999

Earthquake Depth
0-89

70 - 299

300 - 700
Aftershocks
Foreshocks

CECN NN

100 200

Scale 1.5,000,000 o 50
) Kilometers

http://earthquake.usgs.gov/
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Horizontal

Vertical

NMOMEPAHE EBPOA3UJCKE MJTOYE

GPS vectors (measured) GPS vectors (modelled) http://WWW-ng-pO;Sdam-de/portal/gfz/
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scignce for a changing world G FROM THE AMERICAN PEOPLE
M 8.9, NEAR THE EAST COAST OF HONSHU, JAPAN PAGER
Origin Time: Fri 2011-03-11 05:46:23 UTC (14:46:23 local) gl
Location: 38.32°N 142.37°E Depth: 24 km Version 8
Created: 2 hours, 47 minutes after earthquake
Estimated Fatalities ﬁﬁﬁlﬁﬁmﬁ mf:m\'e Estimated Economic Losses
ic losses are less

than 1%MGDPdJapa1 Past events with this

& alert level have required a national or
international level response. 34%
15% 10%

Orange alert level for shaking-related fatalities.
Significant casualties are likely.

1
10 1,000 100,000 0 1,000 100,000

Fatalities LSO Miltions)
Estimated Population Exposed to Earthquake Shaking
ESTMATED. PORULATION - 19,695k | 29,969k"
ESTIMATED MODIFIED 1 ||.|[| Vi

MERCALLI INTENSITY
PERCEIVED SHAKING Not felt | Weak

Strong | Very Strong Severe Violent | Extreme

POTENTIAL m none none Light Moderats Moderate/Heavy | Heawvy V. Heavy
BOMAGE ;"'"’“b" none none Moderate | Moderate/Heavy Heavy V. Heavy | V. Heavy
only includes ion within the map area.
Popu!atlon Exposure population per ~1 sq. km from Landscan  Structures:
o0 [ 5 | 500 1000 5000 10000 Overall, the population in this region resides

in structures that are resistant to earthquake
shaklng, though some vulnerable structures
exist. The predominant vulnerable building
types are ductile reinforced concrete frame
and heavy wood frame construction.

Historical Earthquakes (with MMI levels):
Date Dist. Mag. Max  Shaking|

(UTC) (km) MMI Deaths
1998.06-14 363 57 ﬁ 0

1987-12-17 370 6.5 | 2
2004-10-23 336 6.6 40
Recent earthquakes in this area have caused
secondary hazards such as tsunamis,
landslides, and fires that might have
contributed to losses.

Selected City Exposure

from GeoNames.org

PAGER content is automatically ted, and only losses due to structural damage. bold cities appear on map {k = x1000)
Limitations of input data, shal(mg estimates, and loss models may add uncertainty.

usgs.govi| Event ID: usc0001xgp

http://earthquake.usgs.gov/ Ntip/earthqual pag
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EPEKTU

http://www.nytimes.com/interactive/2011/03/13/world/asia/satellite-photos-japan-before-and-after-tsunami.html
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