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tǊƝǊƻŘƴŞ ƪŀǘŀǎǘǊƻŦȅ ǇƻŘƯŀ ǾȊƴƛƪǳ 
Å YŀǘŀǎǘǊƻŦȅ ǇƻŘ ȊŜƳǎƪȇƳ ǇƻǾǊŎƘƻƳ ς zemetraseniaΣ ǎƻǇŜőƴŞ ǾȇōǳŎƘȅ 
Å Katastrofy na zemskom povrchu ς ƭŀǾƝƴȅΣ ǎǾŀƘƻǾŞ ǇƻƘȅōȅΣ ȊłǇƭŀǾȅΣ ǇƻǾƻŘƴŜΣ ǇƻȌƛŀǊŜΣ tsunami 
Å YŀǘŀǎǘǊƻŦȅ ƴŀŘ ȊŜƳΦ tƻǾǊŎƘƻƳ Ǿ ŀǘƳƻǎŦŞǊŜ ς ǘƻǊƴłŘŀΣ ƘǳǊƛƪłƴȅΣ ǇǊŀŎƘƻǾŞ ōǵǊƪȅ 

{9L½ah[jDL! ς ƻŘōƻǊ ƎŜƻŦȅȊƛƪȅΣ ƪǘƻǊȇ ǎŀ ȊŀƻōŜǊł ǑǘǵŘƛƻƳ ȊŜƳŜǘǊŀǎŜƴƝ 
                           - ǑǘǳŘǳƧŜ ŜƭŀǎǘƛŎƪŞ Ǿƭƴȅ  ŀ ǾǑŜǘƪȅ ǇŀǊŀƳŜǘǊŜ ƻŘǾƻŘŜƴŞ Ȋ ƛŎƘ ǑƝǊŜƴƛŀ 



 

 
lokalita ŘłǘǳƳ ƳŀƎƴƛǘǵŘŀ 

1. 2ƛƭŜ 22.5.1960 9,5 

2. !ƭƧŀǑƪŀΣ ostrov princa Wiliama 28.3.1964 9,2 

3. 
ƴŜřŀƭŜƪƻ ȊłǇŀŘƴŞƘƻ ǇƻōǊŜȌƛŀ 
severnej Sumatry  

26.12.2004 9,1 

4. 
ƴŜřŀƭŜƪƻ ǾȇŎƘƻŘƴŞƘƻ ǇƻōǊŜȌƛŀ 
ƻǎǘǊƻǾŀ IƻƴǑǵΣ WŀǇƻƴǎƪƻ 

11.3.2011 9,0 

5. YŀƳőŀǘƪŀ 4.11.1952 9,0 

6. aŀǳƭŜΣ 2ƛƭŜ 27.2.2010 8,8 

7. 
ƴŜřŀƭŜƪƻ ǇƻōǊŜȌƛŀ 9ƪǾłŘƻǊǳΣ ¢ƛŎƘȇ 
ƻŎŜłƴ 

31.1.1906 8,8 

8. wŀǘ LǎƭŀƴŘǎΣ !ƭƧŀǑƪŀ 4.2.1965 8,7 

9. ǎŜǾŜǊƴł {ǳƳŀǘǊŀΣ LƴŘƻƴŞȊƛŀ 28.3.2005 8,6 

10. Assam - Tibet 15.8.1950 8,6 

5ŜǎŀǙ ƴŀƧǾŅőǑƝŎƘ ǎǾŜǘƻǾȇŎƘ ȊŜƳŜǘǊŀǎŜƴƝ ǇƻŘƯŀ 
dosiahnutej ƳŀƎƴƛǘǵŘȅ od roku 1900 

http://earthquake.usgs.gov/earthquakes/world/events/1960_05_22.php
http://earthquake.usgs.gov/earthquakes/states/events/1964_03_28.php
http://earthquake.usgs.gov/earthquakes/eqinthenews/2011/usc0001xgp/
http://earthquake.usgs.gov/earthquakes/world/events/1952_11_04.php
http://earthquake.usgs.gov/earthquakes/eqinthenews/2010/us2010tfan/
http://earthquake.usgs.gov/earthquakes/states/events/1965_02_04.php
http://earthquake.usgs.gov/earthquakes/eqinthenews/2005/usweax/
http://earthquake.usgs.gov/earthquakes/world/events/1950_08_15.php
http://earthquake.usgs.gov/earthquakes/world/events/1950_08_15.php
http://earthquake.usgs.gov/earthquakes/world/events/1950_08_15.php
http://earthquake.usgs.gov/earthquakes/world/events/1950_08_15.php


Yushu (Ļ²na) ï 6,9 Mw (7,1 Ms) 

                      - 2698 mŘtvi, 270 nezvestn², 13569 zranen²   

 



½łƪƭŀŘƴŞ ǇƻƧƳȅ 

Zemetrasenie 
hǘǊŀǎȅ ƘƻǊƴƛƴƻǾŞƘƻ ǇǊƻǎǘǊŜŘƛŀ ǾȅǾƻƭŀƴŞ ǇǊƝǊƻŘƴȇƳƛ ǎƛƭŀƳƛΦ 
±ȊƴƛƪŀƧǵ ŀƪƻ ŘƾǎƭŜŘƻƪ ƴłƘƭŜƘƻ ǳǾƻƯƴŜƴƛŀ ȊƴŀőƴŞƘƻ ƳƴƻȌǎǘǾŀ ŜƴŜǊƎƛŜ Ǿ ƛǎǘŜƧ ƻōƭŀǎǘƛ ǾƴǵǘǊƛ ½ŜƳŜ 
 
Ohnisko zemetrasenia (fokus) 
hōƭŀǎǙΣ ƪŘŜ ŘƻǑƭƻ ƪ ƴłƘƭŜƳǳ ǳǾƻƯƴŜƴƛǳ ǾŜƯƪŞƘƻ ƳƴƻȌǎǘǾŀ ŜƴŜǊƎƛŜ όŀƧ мллƪȅ ƪƳύ 
 
Hypocentrum 
£ŀȌƛǎƪƻ ȊŜƳŜǘǊŀǎŜƴƛŀ ς ōƻŘƻǾł ŀǇǊƻȄƛƳłŎƛŀ ƻƘƴƛǎƪŀ 
 
Epicentrum 
Priemet hypocentra ƴŀ ȊŜƳǎƪȇ ǇƻǾǊŎƘ 
 
Antiepicentrum 
aƛŜǎǘƻ ƴŀ ǇǊƻǘƛƯŀƘƭŜƧ ǎǘǊŀƴŜ geoidu oproti epicentru 
 
IƮōƪŀ ƻƘƴƛǎƪŀ όŦƻƪłƭƴŀ ƘƮōƪŀύ 
±ȊŘƛŀƭŜƴƻǎǙ ŜǇƛŎŜƴǘǊǳƳ ς hypocentrum 
 
IȅǇƻŎŜƴǘǊłƭƴȅ őŀǎ 
2ŀǎ ǾȊƴƛƪǳ ȊŜƳŜǘǊŀǎŜƴƛŀ Ǿ ƻƘƴƛǎƪǳ 
 
9ǇƛŎŜƴǘǊłƭƴȅ őŀǎ 
2ŀǎ ǇǊƝŎƘƻŘǳ ǾƭƴŜƴƛŀ Řƻ ŜǇƛŎŜƴǘǊŀ 
 
9ǇƛŎŜƴǘǊłƭƴŀ ƻōƭŀǎǙ 
9ǇƛŎŜƴǘǊǳƳ ŀ ƻƪƻƭƛŜΣ ƪŘŜ ǎŀ ǇǊŜƧŀǾƛƭƻ ȊŜƳŜǘǊŀǎŜƴƛŜ ƴŀƧǾŅőǑƝƳƛ ǵőƛƴƪŀƳƛ 
 
tƭŜƛǎƻǎǘŜƛǎƴł ƻōƭŀǎǙ 
bŀƧǾƛŀŎ ƻǘǊŀǎŜƴł ƻōƭŀǎǙ Ǿ ŜǇƛŎŜƴǘǊłƭƴŜ oblasti 



½łƪƭŀŘƴŞ ǇƻƧƳȅ 

IȅǇƻŎŜƴǘǊłƭƴŀ ǾȊŘƛŀƭŜƴƻǎǙ 
±ȊŘƛŀƭŜƴƻǎǙ ōƻŘǳ ǇƻȊƻǊƻǾŀƴƛŀ όȊŀȊƴŀƳŜƴŀƴƛŀύ ȊŜƳŜǘǊŀǎŜƴƛŀ ŀ hypocentra 
 
9ǇƛŎŜƴǘǊłƭƴŀ ǾȊŘƛŀƭŜƴƻǎǙ 
±ȊŘƛŀƭŜƴƻǎǙ ōƻŘǳ ǇƻȊƻǊƻǾŀƴƛŀ όȊŀȊƴŀƳŜƴŀƴƛŀύ ȊŜƳŜǘǊŀǎŜƴƛŀ ŀ ŜǇƛŎŜƴǘǊŀ 
v [km] alebo [ϲ], kde 1ϲ= 111.1 km 
 
aŀƪǊƻǎŜƛȊƳƛŎƪȇ prejav 
tǊŜƧŀǾ ȊŜƳŜǘǊŀǎŜƴƛŀΣ ƪǘƻǊȇ ƯǳŘƛŀ ǇƻȊƻǊǳƧǵ ƴŀ ǎŜōŜΣ ƻōƧŜƪǘƻŎƘ ŀ ǇǊƝǊƻŘŜ 
 
aŀƪǊƻǎŜƛȊƳƛŎƪŞ pole 
¨ȊŜƳƛŜΣ ƴŀ ƪǘƻǊƻƳ ōƻƭƻ όƳƻƘƭƻ ōȅǙύ ȊŜƳŜǘǊŀǎŜƴƛŜ ǇƻȊƻǊƻǾŀƴŞ makroseizmicky 
 
Intenzita zemetrasenia 
YǾŀƴǘƛǘŀǘƝǾƴŀ ǾŜƭƛőƛƴŀ ŎƘŀǊŀƪǘŜǊƛȊǳƧǵŎŀ ǾŜƯƪƻǎǙ ȊŜƳŜǘǊŀǎŜƴƛŀ 
ÅaŀƪǊƻǎŜƛȊƳƛŎƪł ς ǇƻǎǳŘȊƻǾŀƴł ǇƻŘƯŀ ƳŀƪǊƻǎŜƛȊƳƛŎƪȇŎƘ prejavov 
                                   [ϲ], treba ǳǾƛŜǎǙ ǎǘǳǇƴƛŎǳ 
ÅaŀƎƴƛǘǵŘƻǾł ς ǎǘŀƴƻǾŜƴł ƴŀ ȊłƪƭŀŘŜ ǇǊƝǎǘǊƻƧƻǾȇŎƘ ƳŜǊŀƴƝ 
 
Izosteisa zemetrasenia 
2ƛŀǊŀ ǎǇłƧŀƧǵŎŀ ƳƛŜǎǘŀ ǎ ǊƻǾƴŀƪƻǳ ƛƴǘŜƴȊƛǘƻǳ ȊŜƳŜǘǊŀǎŜƴƛŀ 
 
{ŜƛȊƳƛŎƪł ƻōƭŀǎǙ 
¨ȊŜƳƛŜ ǎ ǊƻǾƴŀƪƻǳ ƘƻŘƴƻǘƻǳ ƛƴǘŜƴȊƛǘȅ 
 
{ŜƛȊƳƛŎƪȅ ǇƻƘȅōƭƛǾŜƧǑƛŜ ǇłǎƳƻ 
¨ȊŜƳƛŜ ƪŘŜ ƧŜ ǎȅǎǘŜƳŀǘƛŎƪȅ ǾȅǑǑƛŀ ƛƴǘŜƴȊƛǘŀ ƴŜȌ Ǿ ƻƪƻƭƝ 



½łƪƭŀŘƴŞ ǇƻƧƳȅ 

Seizmograf 
tǊƝǎǘǊƻƧ ȊŀȊƴŀƳŜƴŀǾŀƧǵŎƛ ǎŜƛȊƳƛŎƪŞ ǾƭƴŜƴƛŜ 
 
{ŜƛȊƳƻƎǊŀƳ όǎŜƛȊƳƛŎƪȇ ȊłȊƴŀƳύ 
½łȊƴŀƳ Ȋƻ ǎŜƛȊƳƻƎǊŀŦǳ 
 
~ǇƛőƪƻǾł ƘƻŘƴƻǘŀ 
aŀȄƛƳłƭƴŀ ǾȇŎƘȅƭƪŀ ƴŀ ǎŜƛȊƳƻƎǊŀƳŜ 
PGD ς peak ground displacementΣ ƪŜř ƳŜǊƛŀƳ ǾȇŎƘȅƭƪǳ ƪƳƛǘŀƴƛŀ őŀǎǘƝŎ ǇƾŘȅ 
PGV ς peak ground velocityΣ ƪŜř ƳŜǊƛŀƳ ǊȇŎƘƭƻǎǙ ƪƳƛǘŀƴƛŀ 
PGA ς peak ground accelerationΣ ƪŜř ƳŜǊƛŀƳ  ȊǊȇŎƘƭŜƴƛŜ 
 
Akcelerogram 
{ŜƛȊƳƛŎƪȇ ȊłȊƴŀƳ ǎƻ ȊŀȊƴŀƳŜƴŀƴȇƳ ǇǊƛŜōŜƘƻƳ ȊǊȇŎƘƭŜƴƛŀ 
Velocigram 
tǊƛŜōŜƘ ǊȇŎƘƭƻǎǘƛ ƪƳƛǘŀƴƛŀ ƴŀ akcelerograme 
 
tŜǊƛƽŘŀ ƻǇŀƪƻǾŀƴƛŜ όwŜƪǳǊŜƴőƴł ǇŜǊƛƽŘŀύ 
tŜǊƛƽŘŀ ƻǇŀƪƻǾŀƴƛŀ ȊŜƳŜǘǊŀǎŜƴƛŀ ƻ ŘŀƴŜƧ ƳŀƎƴƛǘǵŘŜ (intenzite) 
Graf Gutenberg-Richterovo rozdelenia 
±ȅƧŀŘǊǳƧŜ ǇƻőŜǘ ȊŜƳŜǘǊŀǎŜƴƝ  ǎ Řŀƴƻǳ ƳŀƎƴƛǘǵŘƻǳ (intenzitou) 
{ƭǵȌƛ ƴŀ ǾȇǇƻőŜǘ ǊŜƪǳǊŜƴőƴŜƧ ǇŜǊƛƽŘȅ 
 
Izoakusty 
2ƛŀǊȅ ǊƻǾƴŀƪȇŎƘ ȊǾǳƪƻǾȇŎƘ ƛƴǘŜƴȊƝǘ Ǉƻőŀǎ ȊŜƳŜǘǊŀǎŜƴƛŀ 
 
Izoblaby 
2ƛŀǊȅ ǊƻǾƴŀƪȇŎƘ ǇƻƳŜǊƴȇŎƘ ǑƪƾŘ 



½łƪƭŀŘƴŞ ǇƻƧƳȅ 

Zemetrasenie ς 1 otras  
                          - ǾƛŀŎŜǊƻ ƻǘǊŀǎƻǾ Ȋŀ ǎŜōƻǳ ǘǊǾŀƧǵŎƛŎƘ ŘƭƘǑƛŜ őŀǎƻǾŞ ƻōŘƻōƛŜ 

Predtras (foreshock) 
{ƪǳǇƛƴŀ ǎƭŀōǑƝŎƘ ƻǘǊŀǎƻǾ ƴŀ Ȋŀőƛŀǘƪǳ ȊŜƳŜǘǊŀǎŜƴƛŀ 
IƭŀǾƴȇ ƻǘǊŀǎ όmain shock) 
½ŜƳŜǘǊŀǎŜƴƛŜ ǎ ƴŀƧǾŅőǑƻǳ ƛƴǘŜƴȊƛǘƻǳ 
Dotras (aftershock) 
{ƪǳǇƛƴŀ ǎƭŀōǑƝŎƘ ƻǘǊŀǎƻǾ ƴŀ ƪƻƴŎƛ ȊŜƳŜǘǊŀǎŜƴƛŀ 
½ŜƳŜǘǊŀǎƴȇ ǊƻƧ 
tƻőŜǘƴł ǎƪǳǇƛƴŀ Ȋŀ ǎŜōƻǳ ƴŀǎƭŜŘǳƧǵŎƛŎƘ ƻǘǊŀǎƻǾΣ Ȋ ƪǘƻǊȇŎƘ ȌƛŀŘŜƴ ƴŜƳł ǾȇǊŀȊƴŜ ǾȅǑǑƛǳ ƛƴǘŜƴȊƛǘǳ 

 
Seizmicita 
/ƘŀǊŀƪǘŜǊƛǎǘƛƪŀ ȊŜƳǎƪȇŎƘ ƻǘǊŀǎƻǾ ƻōƭŀǎǘƛ ǇƻŘƯŀ ƛƴǘŜƴȊƛǘȅ ŀƭŜōƻ ǾȇǎƪȅǘǳΦ 
tǊƝǊƻŘƴł ς ŎƘŀǊŀƪǘŜǊƛǎǘƛƪŀ ȊŜƳŜǘǊŀǎŜƴƝ ƭƻƪŀƭƛǘȅ 
¢ŜŎƘƴƛŎƪł ς ǎŜƛȊƳƛŎƪȇ ǊƻȊǊǳŎƘ ǾȅǾƻƭŀƴȇ ǳƳŜƭȇƳ ȊŘǊƻƧƻƳ όŘƻǇǊŀǾŀΣ ƻŘǎǘǊŜƭΣ ǇǊƛŜƳȅǎƭƻǾł őƛƴƴƻǎǙύ 
LƴŘǳƪƻǾŀƴł ς ƻǘǊŀǎȅ ǎǇƾǎƻōŜƴŞ ōŀƴǎƪƻǳ őƛƴƴƻǎǙƻǳΣ  
                        ŘƭƘƻŘƻōȇƳ ǇƻǊǳǑŜƴƝƳ ǊƻǾƴƻǾłƘȅ ȊŜƳǎƪŞƘƻ  
                        ǇǊƻǎǘǊŜŘƛŀΣ ȊƳŜƴȅ Ǿ ȊŀǙŀȌŜƴƝ ǇƻǾǊŎƘǳ 
tǊƛŜƳȅǎŜƭƴł ς ƻǘǊŀǎȅ ǾȅǾƻƭŀƴŞ őƛƴƴƻǎǙƻǳ ǎǘǊƻƧƻǾ 
 

http://www.seismo.ethz.ch/static/100j/snapshot03/sl03_EN.html 



tǊƝőƛƴȅ ǾȊƴƛƪǳ ȊŜƳŜǘǊŀǎŜƴƝ 

1)tƻǎǳƴ ƭƛǘƻǎŦŜǊƛŎƪȇŎƘ ŘƻǎƛŜƪ όǾƛŘΦ ǇƭŀǘƶƻǾł ǘŜƪǘƻƴƛƪŀύ 
   ǘŜƪǘƻƴƛŎƪŞ 

- pƻƘȅō ƴƛŜ ƧŜ Ǉƭȅƴǳƭȇ ǘǊƘŀƴȇ όŜǇƛȊƻŘƛŎƪȇύ 
-ǇƻőƛŀǘƻőƴŞ ƪǳƳǳƭƻǾŀƴƛŜ ŜƴŜǊƎƛŜΣ  
  ǊȇŎƘƭȅ ǇƻƘȅō ŀ ƻǘǊŀǎ ǇǊƛ ƧŜƧ ǳǾƻƯƴŜƴƝ 
όƘǊƻƳŀŘŜƴƛŜ ƴŀǇŅǘƛŀ ς ƪŜř ǇǊŜǎƛŀƘƴŜ ǇŜǾƴƻǎǙ ƘƻǊƴƝƴ ƴŀǎǘŀƴŜ Ǉƻǎǳƴύ 

- na kontaktoch dosiek ς pohyb ς od seba 
- k sebe 
- popri sebe 





tǊƛŜƳŜǊƴŜ ƪŀȌŘȇŎƘ мрл ǊƻƪƻǾ  
sa na zlome San Andreas opakuje  

ǾŜƯƪŞ ȊŜƳŜǘǊŀǎŜƴƛŜ  

¢ǊŀƴǎŦƻǊƳƴŞ ƻƪǊŀƧŜ ƭƛǘƻǎŦŜǊƛŎƪȇŎƘ ŘƻǎƛŜƪ 



A stream channel offset by the San Andreas fault, Carrizo Plain, central 
California 



 Imperial Valley, California, 1979  



!ƴŀǘƻƭǎƪȇ zlom 
ǘǊŀƴǎŦƻǊƳƴȇ okraj medzi  
ŜǳǊƻłȊƛƧǎƪƻǳ ŀ anatolskou  
ǘŜƪǘƻƴƛŎƪƻǳ Ǉƭŀǘƶƻǳ 



tǊƝőƛƴȅ ǾȊƴƛƪǳ ȊŜƳŜǘǊŀǎŜƴƝ 

2) ± ǊłƳŎƛ ƭƛǘƻǎŦŜǊƛŎƪȇŎƘ ŘƻǎƛŜƪ 
  ǘŜƪǘƻƴƛŎƪŞ 

-Ǿƭŀǎǘƴȇ ǾȇǾƻƧ Řƻǎƪȅ 
- posuny na zlomoch (ǎŜƛȊƳƻŀƪǘƝǾƴŜ zlomy) 
-  ƻŘƯŀƘőŜƴƛŜ Řƻǎƪȅ 

3) ±ǳƭƪŀƴƛŎƪł őƛƴƴƻǎǙ 
  ǎƻǇŜőƴŞΣ ǾǳƭƪŀƴƛŎƪŞ 

-ǇǊƛ ǇǊŜŎƘƻŘŜ ƭłǾȅ Ȋ ƘƮōƪȅ ƴŀ ǇƻǾǊŎƘ 

4) tǊŜǇŀŘƴǳǘƛŜ ǎǘǊƻǇƻǾ ǇƻŘȊŜƳƴȇŎƘ ŘǳǘƝƴ 
  ǊǵǘƛǾŞ 

-ǇǊƝǊƻŘƴŞΣ ǳƳŜƭŞ Řǳǘƛƴȅ 

5) ? 
-ǎ ƘƭōƻƪȇƳƛ ƻƘƴƛǎƪŀƳƛ όолл ς 800 km) 



http://www.iris.edu/hq/inclass/search 

{ŜƛȊƳƛŎƪŞ ǾƭƴŜƴƛŜ 

Å Objemov® vlny ï P, S 

Å Povrchov® vlny ï R, L 

Ġ²renie od zdroja vġetkĨmi smermi 

 

-prvĨ pr²chod P a S vlny 

-oneskorenie S vŌn Ú geol. prostredia, vzdialenosŠ od ohniska Ý rozdiel v t pr²chodu urļuje vzdialenosŠ ohniska 

 

-povrchov® vlny ï vyġġia peri·da i amplit¼da 

 

-S tieŔ proti ohnisku Ý jadro kvapaln® 

 

-rĨchlosŠ ġ²renia sa vŌn sa men² s hŌbkou  

Ý zakrivenie l¼ļov ï nie priamka 



wŜƎƛǎǘǊłŎƛŀ ȊŜƳŜǘǊŀǎŜƴƝ 

ǊŜƎƛǎǘǊłŎƛŀ ǎŜƛȊƳƛŎƪŞƘƻ ǾƭƴŜƴƛŀ ǇƻƳƻŎƻǳ ǎŜƛȊƳƻƎǊŀŦǳ 
Å132 n.lΦ 2Ɲƴŀ - seismoskop 
tǊƛƴŎƝǇΥ ǇǊƛ ǇƻƘȅōŜ ȊŜƳΦ ǇƻǾǊŎƘǳ ǾŜƯƪł ƘƳƻǘŀ ȊƻǎǘłǾŀ Ǿ ǇƻƪƻƧƛΣ  
               ƪȇƳ ǎŀ ǊƻȊƪƳƛǘł 
błŘƻōŀ ǎ ŘǊŀőƝƳƛ ƘƭŀǾŀƳƛ 
 
 
 
 
 
 
 
 
 
 
 
Åмупм ǇǊǾȇ seismograf (David Milne) 
tǊƛƴŎƝǇΥ ȊƻǘǊǾŀőƴł ǙŀȌƪł ƘƳƻǘŀ ȊƻǎǘłǾŀ Ǿ ǇƻƪƻƧƛΣ ǊŜƭŀǘƝǾƴȅ ǇƻƘȅō ȊŀȊƴŀƳŜƴŀƴȇ ƴŀ ǇŀǇƛŜǊ ƴŀ ƻǘłőŀǾƻƳ ōǳōƴŜ 
              ǇłƪƻǾȇ ǇǊŜǾƻŘ ƴŀ ȊǾŅőǑŜƴƛŜΣ ȊŀőŀŘŜƴȇ ǇŀǇƛŜǊ ȊłǇƛǎ 



ÅDnes 
wŜƎƛǎǘǊłŎƛŀ мл-7 ƳƳ ŀ ƳŜƴŜƧ ǾȇŎƘȅƭƪŀ  
tǊƛƴŎƝǇΥ  
ȊƻǘǊǾŀőƴł ƘƳƻǘŀ Ґ ƳŀƎƴŜǘ ƴŀ ǇǊǳȌƛƴƪŜ ǇƻƘȅōǳƧǵŎƛ ǎŀ Ǿ ŎƛŜǾƪŜ Ý ƛƴŘǳƪƻǾŀƴƛŜ ƴŀǇŅǘƛŀ ƴŀ ŎƛŜǾƪŜ  
                                                                                                                   do ŘƛƎƛǘłƭƴŜƧ ŦƻǊƳȅ ǇǊŜǾƻŘƴƝƪƻƳ ς ǇƻőƝǘŀő 
wŜƎƛǎǘǊłŎƛŀ Ǿ о ƪƻƭƳȇŎƘ ǎƳŜǊƻŎƘ Ý 3 seizmografy όb{ ŀ 9² ȊƭƻȌƪŀ Ҍ ƪƳƛǘŀƴƛŜ Ǿƻ ǾŜǊǘƛƪłƭƳƻƳ smere UD ) 

{ŜƛȊƳƛŎƪł ǎǘŀƴƛŎŀ ς ǾƛŀŎ ǘǊƻƧȊƭƻȌƪƻǾȇŎƘ ǎǵǎǘŀǾ ǎ ǊƾȊƴƻǳ ƘƳƻǘƻǳ όǊƾȊƴŀ ŦǊŜƪǾŜƴŎƛŀ ǊŜƎƛǎǘǊƻǾŀƴŞƘƻ ǾƭƴŜƴƛŀ Ý ƻōƧŜƳƻǾŞκǇƻǾǊŎƘƻǾŞ Ǿƭƴȅύ 

{ŜƛȊƳƛŎƪŞ ǎǘŀƴƛŎŜ ­ ǎŜƛȊƳƛŎƪł ǎƛŜǙ ­ ƳŜŘȊƛƴłǊƻŘƴŞ ŎŜƴǘǊł ς ǳǊőŜƴƛŜ ǎǵǊŀŘƴƝŎ ŜǇƛŎŜƴǘǊŀΣ ƘƮōƪŀ hypocentra, ƘȅǇƻŎŜƴǘǊłƭƴȅ őŀǎ όƭƻƪŀƭƛȊłŎƛŀ zemetras.) 

                                                                                                           - ǾŜƯƪƻǎǙ zemetras. 
                                                                                                           - ƳŜǎŀőƴŞΣ ǊƻőƴŞ ƪŀǘŀƭƽƎȅ όƛƴǘŜǊƴŜǘΣ ǇǊŜ ƧŜŘƴƻǘƭƛǾŞ Ǒǘłǘȅύ  
¦ ƴłǎ ς ƎŜƻŦȅȊƛƪłƭƴȅ ǵǎǘŀǾ {!± ς ǾȅƘƻŘƴƻǘŜƴƛŜ ȊŜƳŜǘǊŀǎŜƴƝ ȊŀȊƴŀƳŜƴŀƴȇŎƘ ƴŀ ƴŀǑƛŎƘ ǎŜƛȊƳƛŎƪȇŎƘ ǎǘŀƴƛŎƛŀŎƘ όƻƘƴƛǎƪƻ ƳƾȌŜ ōȅǙ ƛ ǳ ǎǳǎŜŘƻǾύ 

           - 1. seizmograf ς мΦ2{w Ǿ IǳǊōŀƴƻǾŜ 

wŜƎƛǎǘǊłŎƛŀ ȊŜƳŜǘǊŀǎŜƴƝ 

błǊƻŘƴł ǎƛŜǙ ǎŜƛȊƳƛŎƪȇŎƘ ǎǘŀƴƝŎ όb{{{ύ 

hŘŘŜƭŜƴƛŜ ǎŜƛȊƳƻƭƽƎƛŜ ¨ǎǘŀǾǳ ǾƛŜŘ ƻ ½ŜƳƛ {ƭƻǾŜƴǎƪŜƧ ŀƪŀŘŞƳƛŜ ǾƛŜŘ 
ό¨±½ {!±ύ 

http://www.seismology.sk/National_Network/ 











±ƛŜŘŜƶ 

http://www.seismology.sk 



[hY![L½#/L! ½9a9¢w!{9bN 

1. !ǎǇƻƶ о ǎŜƛȊƳƻƎǊŀŦƛŎƪŞ ǎǘŀƴƛŎŜ 
2. ¦ǊőŜƴƛŜ ǾȊŘƛŀƭŜƴƻǎǘƛ ǎǘŀƴƛŎŜ ƻŘ ŜǇƛŎŜƴǘǊŀ ς z S-t ƛƴǘŜǊǾŀƭǳ Ȋ αtravel times curvesά 
3. 9ǇƛŎŜƴǘǊǳƳ Ґ ǇǊƛŜƴƛƪ ƪǊǳȌƴƝŎ 



{9L½aL/Y; {¢¦tbL/9 

ÅLƴǘŜƴȊƛǘƴŞ (ƳŀƪǊƻǎŜƛȊƳƛŎƪŞ) 
ƪǾŀƴǘƛŦƛƪłŎƛŀ ȊŜƳŜǘǊŀǎŜƴƛŀ ƴŀ ȊłƪƭŀŘŜ makroseizmΦ ǵőƛƴƪƻǾ ς ǵőƛƴƻƪ ƴŀ ōǳŘƻǾȅ ŀ ǇƻǾǊŎƘΣ fyziol. vnemy 

ÅaŀƎƴƛǘǵŘƻǾŞ όǇǊƝǎǘǊƻƧƻǾŞύ 
ƪǾŀƴǘƛŦƛƪłŎƛŀ ȊŜƳŜǘǊŀǎŜƴƛŀ ƴŀ ȊłƪƭŀŘŜ ƳŜǊŀƴŜƧ ǾŜƭƛőƛƴȅ - ƳŀƎƴƛǘǵŘŀ 

ÅaŀƎƴƛǘǵŘƻǾł stupnica ς Richterova 
ǎƛƭŀ ȊŜƳŜǘǊŀǎŜƴƛŀ Ǿ ƻƘƴƛǎƪǳ ǳǊőŜƴł Ȋ ƳŜǊŀƴƝ ƴŀ ǎŜƛȊƳƻƎǊŀŦƻŎƘ Ґ a!DbL¢¨5! a 
                                                                                                                     M = log A 
                                                                                                                    ǇǊŜ ƪŀȌŘŞ ȊŜmetrasenie len jedna hodnota ! 

ƭƻƎŀǊƛǘƳƛŎƪłΣ αōŜȊ ƻƘǊŀƴƛőŜƴƛŀά 
1935 C.F.Richter 
meria sa rozkmit t Ǿƭƴȅ όƴŜƻǾǇƭȅǾƴŜƴł ƘƮōƪƻǳ ƻƘƴƛǎƪŀύ αmPά 
meria sa aj ML όƭƻƪłƭƴŜύΣ aW όƳƻƳŜƴǘƻǾŞύ Ý ŜȄƛǎǘǳƧŜ ǾƛŀŎ ǘȇŎƘǘƻ ǎǘǳǇƴƝŎΣ ŘŀƧǵ ǎŀ ǇǊŜǇƻőƝǘŀǙ  

M ǎŜƛȊƳƛŎƪŞ prejavy ǇƻőŜǘκǊƻƪ 

M < 2,5 ȊŀȊƴŀƳŜƴŀƴŞ ƛōŀ ǇǊƝǎǘǊƻƧƳƛΣ ƻōŜŎƴŜ 
ƴŜǇƻŎƝǘŜƴŞ 

900 000 

2,5 ¢ M ¢ 5,4 ƳŜƴǑƛŜ ǇƻǑƪƻŘŜƴƛŀΣ 
őŀǎǘƻ ǇƻŎƝǘŜƴŞ 

30 000 

5,5 ¢ M ¢ 6,0 ǎƭŀōŞ ǇƻǑƪƻŘŜƴƛŜ ōǳŘƻǾ 500 

6,1 ¢ M ¢ 6,9 ƳƾȌŜ ōȅǙ ŘŜǑǘǊǳƪǘƝǾƴŜ Ǿƻ ǾŜƯƳƛ 
ƻǎƝŘƭŜƴŜƧ ƻōƭŀǎǘƛ 

100 

7,0 ¢ M ¢ 7,9 ǎǇƾǎƻōƝ ǾłȌƴŜ ǇƻǑƪƻŘŜƴƛŀΣ 
ǾŅőǑƛŜ ȊŜƳŜǘǊŀǎŜƴƛŜ 

20 

M ² 8 ǵǇƭƴŞ ȊƴƛőŜƴƛŜ ǘŀƪƳŜǊ ŎŜƭŜƧ ǎǇƻƭƻőƴƻǎǘƛΣ 
ǾŜƯƪŞ ȊŜƳŜǘǊŀǎŜƴƛŜ 

м ƪŀȌŘȇŎƘ р ŀȌ 
10 rokov 



M ƻŘǇƻǾŜŘŀƧǵŎŀ 
ŜƴŜǊƎƛŀ ǾȇōǳŎƘ ¢b¢ 

ǇǊƝƪƭŀŘ ȊŜƳŜǘǊŀǎŜƴƛŀ 

-1,5 1 g ǇƻǊǳǑŜƴƛŜ ƘƻǊƴƝƴ ƴŀ lab. stole 

1 200 g Ƴŀƭł ƴłƭƻȌ ǇǊƛ ǎǘŀǾŜōƴȇŎƘ ǇǊłŎŀŎƘ 

3,5 450 kg ǾȇōǳŎƘ Ǿ ƪŀƳŜƶƻƭƻƳŜκōŀƴƛ 

4,5 32 t ǇǊƛŜƳŜǊƴŞ ǘƻǊƴłŘƻ 

5,5 500 t Little Skull Mtn., NV, 1992 

6,0 2670 t Double Spring Flat, NV, 1994 

6,5 31 550 t Northridge, CA 1994 

7,0 199 000 t Hyogo-Ken Nanbu, Jap, 1995 

7,5 1 000 000 t Landers, CA, 1992 

8,0 6 270 000 t San CǊŀƴŎƛǎŎƻΣ /!Σ мфлсΤ  LƴŘƻƴŞȊƛŀ ς Sumatra 2007 

8,5 31 550 000 t Anchorage, AK, 1964 

9,0 199 999 000 t Chile, 1960 

10,0 сΣо ōƛƭƛƽƴ ǘ zlom typu San-Andreas okolo celej Zeme 

12,0 м ǘǊƛƭƛƽƴ ǘ ǇǊŜƭƻƳŜƴƛŜ ȊŜƳŜ ŎŜȊ ŎŜƭȇ ǎǘǊŜŘ 



ÅLƴǘŜƴȊƛǘƴŞ ǎǘǳǇƴƛŎŜ 
ƴŀƧǾŅőǑƛŀ ǎƛƭŀ ȊŜƳŜǘǊŀǎŜƴƛŀ ƴŀŘ ƻƘƴƛǎƪƻƳ όǾ ŜǇƛŎŜƴǘǊŜύΣ ǎƻ ǾȊŘƛŀƭŜƴƻǎǙƻǳ ƪƭŜǎł 
ƳŀƪǊƻǎŜƛȊƳƛŎƪł intenzita I ς ƳƛŜǊŀ ǇǊŜ ǑƪƻŘȅΣ ŘŜŦƻǊƳłŎƛŜ ŀ ƯǳŘǎƪŞ ǾƴŜƳȅ 
                                                - ǎǳōƧŜƪǘƝǾƴŀ 
                                                - Ǿ ƪŀȌŘƻƳ ƳƛŜǎǘŜ ƛƴł ! 
 
Rossi-Forelova ς 1883 Rossi (tal) a Forel (ǑǾŀƧ)  
                           - 10 st 
Mercali ς 6 st ­ 10 st 
Cancani ς 12 st όōŜȊ ǇƻǇƛǎǳ ǎǘǳǇƶƻǾύ 

Sieberg ς 1912 
               - 12 st ǎ ǇƻǇƛǎƻƳ ǵőƛƴƪǳ 
               - ǳǇǊŀǾŜƴł ŀ ǇƻǳȌƝǾŀƴł ŘƻƴŜŘłǾƴŀ ŀƪƻ MCS (Mercali Cancani Siebergova) 
                - preklad do anglictiny = MM όƳƻŘƛŦƛƪƻǾŀƴł Mercaliho) 1931 
MSK-64 ς Medvedev, Sponheuer, Karnik 
                - ƴŀǾŅȊǳƧŜ na MCS-спΣ ƴŀƧǊƻȊǑƝǊŜƴŜƧǑƛŀ Ǿ 9ǳǊƽǇŜ 
EMS-98 ς update MSK-64 na EMS-92 (European Macroseismic Scale) 
                - ǇǊƛƧŀǘł ŜǳǊƽǇǎƪƻǳ seizmologΦ ƪƻƳƛǎƛƻǳ όǇǊŜŘǘȇƳ ŀƪƻ Ǉƻƪǳǎƴł 9a{-92) 
                - ȊŀƘǋƶŀ ƧŜŘƴŀƪ ƪƭŀǎƛŦƛƪłŎƛǳ ōǳŘƻǾ ǇƻŘƯŀ ȊǊŀƴƛǘŜƯƴƻǎǘƛΣ  
                  ƪƭŀǎƛŦƛƪłŎƛǳ ǑƪƾŘ ŀ ƪǾŀƴǘƝǘ ƧŜŘƴŀƪ ŘŜŦƛƴƝŎƛŜ ƛƴǘŜƴȊƛǘƴȇŎƘ ǎǘǳǇƶƻǾΦ  
JMA ς ǇƻǳȌƝǾŀƴł Ǿ WŀǇƻƴǎƪǳΣ т st 
MM, MCS, MSK-64, EMS-92, EMS-98 ς 12 ǎǘǊǳǇƶƻǾ 
 
 
± ǇǊƝǇŀŘŜ ȊŜƳŜǘǊŀǎŜƴƛŀΥ 
ƴŀ LƴǘŜǊƴŜǘŜ ŘƻǘŀȊƴƝƪ ǇǊŜ ƻǎƻōȅ ŎƝǘƛŀŎŜ ȊŜƳŜǘǊŀǎŜƴƛŜ ς ǘƛŜ ǎŀ ǾȅƘƻŘƴƻŎǳƧǵ  - ǳǊőŜƴƛŜ ǎǘǳǇƶŀ ƛƴǘŜƴȊƛǘȅ 
 http://www.seismology.sk/Recent_earthquake/info_S.html 

MSK-64 MM RF JMA 

I I I 0 

II II I-II I 

III III III II 

IV IV IV-V II-III 

V V V-VI III 

VI VI VI-VII IV 

VII VII VIII- IV-V 

VII VII VII+ - IX- V 

IX IX IX+ V-VI 

X X X VI 

XI XI - VII 

XII XII - - 







EMS-98  

http://www.nuquake.eu/Earthquakes/Moczo_Labak_2000.pdf 

/ŜƭŞ ȊƴŜƴƛŜ Ǿƻ ǾƛŀŎŜǊȇŎƘ ƧŀȊȅƪƻŎƘ ƴŀΥ 
http://www.gfz-potsdam.de/en/section/seismic-hazard-and-stress-field/projects/previous-projects/seismic-vulnerability-risk-intensity-scales/ems-98/language-versions-of-ems-98/ 
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tƻŘƯŀ Υ 
ÅǇƾǾƻŘǳ 
ÅǾŜƯƪƻǎǘƛ ŘƻǎŀƘǳ 
ÅŜǇƛŎŜƴǘǊłƭƴŜƧ vzdialenisti 
ÅƘƮōƪȅ ƻƘƴƛǎƪŀ 
ÅǾŜƯƪƻǎǘƛ ƳŀƎƴƛǘǵŘȅ 
ÅƎŜƻƎǊŀŦƛŎƪŞƘƻ ǊƻȊƭƻȌŜƴƛŀ 
ÅǘŜƽǊƛŜ ǘŜƪǘƻƴƛƪȅ ƭƛǘƻǎŦŜǊƛŎƪȇŎƘ ŘƻǎƛŜƪ 

ÅpƻŘƯŀ ǇƾǾƻŘǳ 

zemetrasenie Ǿȇǎƪȅǘ popis 

wǵǘƛǾŞ 3 % tǊŜǇŀŘƴǳǘƛŜ ǎǘǊƻǇƻǾ ǇƻŘȊŜƳƴȇŎƘ ŘǳǘƝƴΣ Ǿ ƪǊŀǎƻǾȇŎƘ ƻōƭŀǎǘƛŀŎƘΣ Ƴŀƭł ŜƴŜǊƎƛŀΣ 
ƳŀƪǊƻǎŜƛȊƳƛŎƪŞ ǇƻƭŜ ƳŀȄΦ ƴƛŜƪƻƯƪƻ млǘƻƪ ƪƳΣ ǑƪƻŘȅ ƴŀŘ ǇƭȅǘƪȇƳƛ ƻƘƴƛǎƪŀƳƛ 

{ƻǇŜőƴŞ όǾǳƭƪŀƴƛŎƪŞύ 7 % aŀƭŞ Σ ǎƭŀōŞ Σ Ǿ ǎŜƛȊƳƛŎƪȇŎƘ ǊƻƧƻŎƘΣ ƳŀƪǊƻǎŜƛȊƳƛŎƪȇ dosah 30 ς 50 km, ƳƛƪǊƻǎŜƛȊƳƛŎƪȇ 
dosah 150 ς нлл ƪƳΣ ǇǊƛ ǾȇōǳŎƘǳ ǎƻǇƪȅ 

¢ŜƪǘƻƴƛŎƪŞ όŘƛǎƭƻƪŀőƴŞύ 90 % IƻǊƻǘǾƻǊƴŞ ǎƛƭȅ Ǿ ȊŜƳΦ ƪƾǊŜΣ ǎǘǊŜŘƻƻŎŜłƴǎƪŜ ŎƘǊōǘȅΣ ǘǊŜǙƻƘƻǊƴŞ ǇłǎƳƻǾŞ ǇƻƘƻǊƛŀΣ ƳƭŀŘŞ 
zlomy 

{ ƘƭōƻƪȇƳƛ ƻƘƴƛǎƪŀƳƛ tǊŜŘǘȇƳ ǘŜƪǘƻƴƛŎƪŞ 

ÅpƻŘƯŀ ǾŜƯƪƻǎǘƛ ŘƻǎŀƘǳ 

zemetrasenie ƳŀƪǊƻǎŜƛȊƳƛŎƪȇ dosah 
km 

ƳƛƪǊƻǎŜƛȊƳƛŎƪȇ dosah 
km 

 

miestne 200 500 

ƳŀƭŞ 300 5 000 

ǎǘǊŜŘƴŞ 500 10 000 

ǾŜƯƪŞ 1 000 18 000 

ǎǾŜǘƻǾŞ > 1 000 > 18 000 



ÅpƻŘƯŀ ŜǇƛŎŜƴǘǊłƭƴŜƧ vzdialenosti 

zemetrasenie ŜǇƛŎŜƴǘǊłƭƴŀ ǾȊŘƛŀƭŜƴƻǎǙ 

ōƭƝȊƪŜ 0ϲ- 20ϲ 

strednej vzdialenosti 20ϲ- 45ϲ 

ǾȊŘƛŀƭŜƴŞ 45ϲ- 90ϲ 

ǾŜƯƳƛ ǾȊŘƛŀƭŜƴŞ 90ϲ- 180ϲ 

ÅpƻŘƯŀ ƘƮōƪȅ ƻƘƴƛǎƪŀ 

zemetrasenie ƘƮōƪŀ ƻƘƴƛǎƪŀ 
km 

ǇƻȊƴłƳƪŀ 
 

ǇƻǾǊŎƘƻǾŞ < 4 ƻƘƴƛǎƪƻ Ǿƻ ǾǊŎƘƴƻƳ ǎŜŘƛƳŜƴǘłǊƴƻƳ ƻōŀƭŜ 

ǇƭȅǘƪŞ < 60 ƻƘƴƛǎƪƻ ȊŜƳǎƪŜƧ ƪƾǊŜ 

ǎǘǊŜŘƴŞ 60 - 300 ohnisko Ǿ ƴŀƧǾǊŎƘƴŜƧǑŜƧ őŀǎǘƛ ȊŜƳǎƪŞƘƻ ǇƭłǑǙŀ 

ƘƭōƻƪŞ 300 - 800 ƻƘƴƛǎƪƻ Ǿƻ ǾƻƴƪŀƧǑŜƧ őŀǎǘƛ ȊŜƳǎƪŞƘƻ ƻōŀƭǳ 

wh½59[9bL9 ½9a9¢w!{9bN 

ǾȊŘƛŀƭŜƴƻǎǙ ŜǇƛŎŜƴǘǊŀ ŀ ƳƛŜǎǘŀ ǇƻȊƻǊƻǾŀƴƛŀ Ǿ ǳƘƭƻǾŜƧ ƳƛŜǊŜ  
1ϲ= obvod zeme/360 = 111,1 km 

ÅpƻŘƯŀ ǾŜƯƪƻǎǘƛ ƳŀƎƴƛǘǵŘȅ 

zemetrasenie rozsah 
ƳŀƎƴƛǘǵŘŀ 

ŀƴƎƭƛŎƪŞ ƻȊƴŀőŜƴƛŜ 
 

ǾŜƯƪŞ M > 8 great 

ǾŅőǑƛŜ 7 < M < 7,9 major 

ǎƛƭƴŞ 6 < M < 6,9 strong 

mierne 5 < M < 5,9 moderate 

ƯŀƘƪŞ 4 < M < 4,9 light 

ƳŜƴǑƛŜ 3 < M < 3,9 minor 



ÅpƻŘƯŀ ƎŜƻƎǊŀŦƛŎƪŞƘƻ ǊƻȊƭƻȌŜƴƛŀ 

wh½59[9bL9 ½9a9¢w!{9bN 

ƎŜƻƎǊŀŦƛŎƪł ƻōƭŀǎǙ ǇƻȊƴłƳƪŀ 

ŎƛǊƪǳƳǇŀŎƛŦƛŎƪŞ ǇłǎƳƻ 80% - YǳǊƛƭȅΣ ƧŀǇƻƴǎƪŞ ƻǎǘǊƻǾȅΣ ŦƛƭƛǇƝƴȅΣ bƻǾȇ ½ŞƭŀƴŘΣ 
½ ǇƻōǊŜȌƛŜ !ƳŜǊƛƪȅ 

ƳŜŘƛǘŜǊłƴƴŜ ǇłǎƳƻ !ȊƻǊȅΣ ± {ǘǊŜŘƻȊŜƳƴŞƘƻ ƳƻǊŀ ǎ !ƭǇŀƳƛ a Karpatami, 
Ƴŀƭł #ȊƛŀΣ LǊłƴΣ LƴŘƛŀΣ W 2ƝƴŀΣ {ǳƴŘǎƪŞ ostrovy, 
{ǘǊŜŘƴł !ƳŜǊƛƪŀΣ !ƴǘƛƭȅ 

ǎŜǾŜǊƴł 9ǳǊƽǇŀ 

okolie ǇǊƛŜƪƻǇƻǾȇŎƘ 
ǇǊŜǇŀŘƭƝƴ 

ǘƛŎƘȇ ƻŎŜłƴ 

ƎŜƻƎǊŀŦƛŎƪł ƻōƭŀǎǙ ǇƻȊƴłƳƪŀ 

¢ƛŎƘƻƻŎŜłƴǎƪȅ Ǉłǎ ǾŜƯƪŞ ƻǎǘǊƻǾƴŞ ƻōƭǵƪȅΥ AleutyΣ YǳǊƛƭȅΣ WŀǇƻƴǎƪŞ ƻΦΣ CƛƭƛǇƝƴȅΣ 
LƴŘƻƴŞȊƛŀΣ ¢ƻƴƎŀ ŀ KermadecΣ CƛŘȌƛΣ bƻǾŞ Hebridy, 
оŀƭŀƳǵƴƻǾŞ ŀ aŀǊƛłƴǎƪŜ ƻΦΣ ½ ǇƻōǊŜȌƛŜ amerikyΣ ƪŀǊƛōǎƪŞ 
more, sandwichove o. 71 % celkovej seizmickej energie 

Alpsko-IƛƳŀƭłƧǎƪȅ Ǉłǎ LƴŘƻƴŞȊƛŀ ς IƛƳŀƭłƧŜ ς ǎǘǊŜŘƻȊŜƳƴŞ more (Alpy, Karpaty) 
ς tȅǊŜƴŜƧǎƪȇ ǇƻƭƻǎǘǊƻǾΦ мт ҈ ǳǾƻƯƴŜƴŜƧ ŜƴŜǊƎƛŜ ½ŜƳŜ 

ǎǘǊŜŘƻƻŎŜłƴǎƪŜ chrbty 7 % celkovej seizmickej energie 

ƪƻƴǘƛƴŜƴǘłƭƴŜ ǊƛŦǘƻǾŞ oblasti ƴŀǇǊΦ ǾȇŎƘƻŘƻŀŦǊƛŎƪŞ rifty. 1 % celkovej seizmickej energie 



ÅpƻŘƯŀ ǘŜƪǘƻƴƛƪȅ ƭƛǘƻǎŦŜǊƛŎƪȇŎƘ ŘƻǎƛŜƪ 

wh½59[9bL9 ½9a9¢w!{9bN 

Ȋƽƴŀ ǇƻȊƴłƳƪŀ 

ǎǳōŘǳƪőƴŞ Ȋƽƴȅ Aleuty, YŀƳőŀǘƪŀ, WŀǇƻƴǎƪƻΣ CƛƭƛǇƝƴȅΣ ǎǘǊΦ ŀ W !ƳŜǊƛƪŀΣ 
ƻƪƻƭƛŜ {ǘǊŜŘƻȊŜƳƴŞƘƻ ƳƻǊŀ 

ǊƛŦǘƻǾŞ Ȋƽƴȅ Island, ǎǘǊŜŘƻƻŎŜłƴǎƪŜ ŎƘǊōǘȅΣ ǾȇŎƘƻŘƻŀŦǊƛŎƪȇ ǇǊƛŜƭƻƳ 

ƳƭŀŘŞ ǇłǎƳƻǾŞ ǇƻƘƻǊƛŀ Pyreneje, Apeniny, Alpys, Dinaridy, Taurus, Pontus, Zagros, 
IƛƳŀƭłƧŜΣ KordileryΣ !ƴŘȅΣ bƻǾƻȊŞƭŀƴŘǎƪŞ !ƭǇȅΣ ȊƭƻƳȅ na 
ƻƘȅōƻŎƘ ǘȇŎƘǘƻ ǇƻƘƻǊƝ ς Vrancea Rumunsko 

Ȋƽƴȅ ǇƻȊŘƮȌ ǾŜƯƪȇŎƘ 
ǘǊŀƴǎŦƻǊƳƴȇŎƘ zlomov 

San Andreas (San Francisco, Los AngelesύΣ ŀƭǇǎƪȇ ȊƭƻƳ ƴŀ 
NZ, ƭŜǾŀƴǘǎƪȇ ȊƭƻƳ ό!Ǌŀōǎƪȇ ȊłƭƛǾ ŀ aǋǘǾŜ ƳƻǊŜ), 
ǎŜǾŜǊƻŀƴŀǘƽƭǎƪȅ zlom (od DǊŞŎƪŀ ς 9ƎŜƧǎƪŞ ƳƻǊŜ - Turecko 
ς Ǉƻ LǊłƴ) 



ENERGIA ZEMETRASENIA 

E ς energia zemetrasenia ǘǊŀƴŦƻǊƳƻǾŀƴł Řƻ ǎŜƛȊƳƛŎƪȇŎƘ ǾƮƴ όŎŎŀ ол ҈ ŎŜƭƪƻǾŜƧ uvolnenej energie) 

Gutenberg, Richter (1956) 

log E = 4,8 + 1,5 M 

Bath (1958) 

log E = 5,24 + 1,44 M 

M ª I 

pre Slovensko 

M = 0,55 Io + 0,95 

!ƳǇƭƛǘǵŘŀΣ ǊȇŎƘƭƻǎǙ ƪƳƛǘŀƴƛŀΣ ȊǊȇŎƘƭŜƴƛŜ 

A ς ǾŜƯƪƻǎǙ ǾȇŎƘȅƭƪȅ őŀǎǘƛŎŜ Ȋ ǊƻǾƴƻǾłȌƴŜƧ ǇƻƭƻƘȅ [mm, mm, cm], A0 ς ƳŀȄƛƳłƭƴŀ ŀƳǇƭƛǘǵŘŀ 
d ς ǇƻƘȅō őŀǎǘƝŎ ǇǊƛ ǑƝǊŜƴƝ ǎŀ ƘŀǊƳƻƴƛŎƪŜƧ Ǿƭƴȅ 

                                                                                  d = A0sinwt 
 
ǊȇŎƘƭƻǎǙ ƪƳƛǘŀƴƛŀ ς ŀƪƻ ǊȇŎƘƭƻ ŘƻŎƘłŘȊŀ ƪ ȊƳŜƴŜ Ȋ ǊƻǾƴƻǾłȌƴŜƧ ǇƻƭƻƘȅ 
                                   (  ̧ǊȇŎƘƭƻǎǙ ǑƝǊŜƴƛŀ ǎŀ seizm. vlny 200 ς 8000 m/s) 
                                 - ǇǊƛ ǾŜƯƪƻƳ ȊŜƳŜǘǊŀǎŜƴƝ ŀȌ м Ƴκǎ ŀ ǾƛŀŎ 

                                                                                  v = wA0cos wt 
 
ȊǊȇŎƘƭŜƴƛŜ ς Ǿ ǎŜƛȊƳƻƭƽƎƛƛΣ ǎŜƛȊƳƛŎƪƻƳ ƛƴȌƛƴƛŜǊǎǘǾŜΣΦΦΦ 

                                                                                   a = -w2A0sin wt 
ǎǘŀƴƻǾŜƴƛŜ ŀ ƴŀ ȊłƪƭŀŘŜ L ƴƛŜ ƧŜ ƪƻǊŜƪǘƴŞ 

max A 



th29¢bh{£ ½9a9¢w!{9bN 

GutenbergςRichterov ǾȊǙŀƘ  
ǾȅƧŀŘǊǳƧŜ ȊłǾƛǎƭƻǎǙ Ǉƻőǘǳ ȊŜƳŜǘǊŀǎŜƴƝ b ƴŀ ƳŀƎƴƛǘǵŘŜ M (intenzite I) 

log N = a1 ς b1M    alebo    log N = a2 ς b2I 
a1, a2, b1, b2 ς ƪƻŜŦƛŎƛŜƴǘȅ ǳǊőŜƴŞ ŜȄǇŜǊƛƳŜƴǘłƭƴŜ 
 
- ƴŀ ȊłƪƭŀŘŜ ƪƻŜŦƛŎƛŜƴǘƻǾ ŀΣ ō ǎŀ ǳǊőǳƧŜ ǊŜƪǳǊŜƴőƴł perioda 
- őƝƳ ǾŅőǑƛŜ ŀ a ō ǎŀ ƴŜƳŜƴƝΣ ǘȇƳ ǾŅőǑƛŀ ȊŜƳŜǘǊŀǎƴł ŀƪǘƛǾƛǘŀ ƻōƭŀǎǘƛ 
- őƝƳ ǾŅőǑƛŜ ō ŀ ŎŜƭƪƻǾȇ ǇƻőŜǘ ȊŜƳŜǘǊŀǎŜƴƝ ǎŀ ƴŜƳŜƴƝΣ ǘȇƳ őŀǎǘŜƧǑƛŜ ƳŀƭŞ ȊŜƳŜǘǊŀǎŜƴƛŀ ŀƪƻ ǾŜƯƪŞ Φ 
- ǎǘŀƴƻǾǳƧǵ ǎŀ ǇǊŜ ƧŜŘƴƻǘƭƛǾŞ ǎŜƛȊƳƻƎŞƴƴŜ Ȋƽƴȅ όƴŀǇǊΦ aŀƭŞ YŀǊǇŀǘȅΣΦΦΦύ ŀƭŜōƻ ȊłǳƧƳƻǾŞ ƻōƭŀǎǘƛ όƴŀǇǊΦ ǇǊŜ ŀǘƽƳƻǾǵ ŜƭŜƪǘǊłǊŜƶ ƧŜ ǘƻ мрл ƪƳ ƻŘ ƴŜƧύ 

 
ƎǊŀŦȅ ǇƻőŜǘƴƻǎǘƛ ς ƘǳǎǘƻǘƴŞ κ ƪǳƳǳƭŀǘƝǾƴŜ 
- pre ƘǳǎǘƻǘƴŞ: registrovanie M (I v intervale ° 0,5) ς ƴŀǇǊΦ ƪ L Ґ т ǇŀŘƴǵ LҐсΣр ς 7,5 
- ǇǊŜ ƪǳƳǳƭŀǘƝǾƴŜΥ ƪ ŘŀƴŞƳǳ ǎǘǳǇƶǳ ǎŀ ǇǊƛǊŀŘƛŀ ǾǑŜǘƪȅ ȊŜƳŜǘǊŀǎŜƴƛŀ ǎ ŘŀƴȇƳ ǎǘǳǇƶƻƳ ŀ ǾƛŀŎ 
- Ȋ ƎǊŀŦǳ ǇƻőŜǘƴƻǎǘƛ ǎŀ ǳǊőƛŀ ŀ a ōΣ ǇǊŜ ǳǊőƛǘŞ ƻōŘƻōƛŜ ς ƴŀǇǊΦ ǇǊŜ ǘƻǘƻ ǎǘƻǊƻőƛŜ 

 
- ǾȅƘƻŘƴƻŎƻǾŀƴƛŜ ȊŜƳŜǘǊŀǎŜƴƝ ς DŜƻŦȅȊƛƪłƭƴȅ ǵǎǘŀǾ {!± 

pre b = 1 



{9L½aL/Y; hIwh½9bL9 

{ŜƛȊƳƛŎƪȇ ǇƻƘȅō ǇƾŘȅ ª ƭƻƪłƭƴŜ ƎŜƻƭƻƎƛŎƪŞ ǇƻŘƳƛŜƴƪȅ ª ǑƪƻŘȅ 
ǎŜƛȊƳƛŎƪŞ ƳƛƪǊƻǊŀƧƽƴƻǾŀƴƛŜ (mierka 1 : 5 000, 1 : 25 000) - ǾȅőƭŜƴŜƴƛŜ ǊŀƧƽƴƻǾ ǊƾȊƴŜƧ ƳƛŜǊȅ ǎŜƛȊƳƛŎƪŜƧ Ƴƻōƛƭƛǘȅ ƴŀ ȊłǳƧƳƻǾƻƳ ǵȊŜƳƝ 
ǎƭŜŘƻǾŀƴƛŜ ǾǇƭȅǾǳ ƭƻƪłƭƴȅŎƘ ȊƳƛŜƴ ƎŜƻƭƻƎƛŎƪȇŎƘ ǇƻƳŜǊƻǾ ƴŀ seizmicitu 

ǎǘŀƴƻǾŜƴƛŜ ǎŜƛȊƳƛŎƪŞƘƻ ƻƘǊƻȊŜƴƛŀ ǵȊŜƳƛŀ Ú ǎǘŀƴƻǾŜƴƛŜ ƳŀȄƛƳłƭƴŜ ƻőŀƪłǾŀƴȇŎƘ ƘƻŘƴƾǘ ȊǊȇŎƘƭŜƴƛŀ 
ÅǾ Ƴƛƴǳƭƻǎǘƛ Ґ ǎǘŀƴƻǾŜƴƛŜ ƳŀȄΦ ƻőŀƪłǾŀƴȇŎƘ ƛƴǘŜƴȊƝǘ Ǿ ŘŀƴŜƧ ƻōƭŀǎǘƛ 
ÅǇǊŜ ǇǊƻƧŜƪǘŀƴǘŀ ƧŜ ŘƾƭŜȌƛǘł ƘƻŘƴƻǘŀ ȊǊȇŎƘƭŜƴƛŀ 
ÅȊǊȇŎƘƭŜƴƛŜ ǎŀ ƴŜƻŘǾłŘȊŀ Ȋ ƛƴǘŜƴȊƛǘȅ 
ÅǎƭƻǾŜƴǎƪł ƴƻǊƳŀ {¢b то ллос {ŜƛȊƳƛŎƪŞ ȊŀǙŀȌŜƴƛŜ ǎǘŀǾŜōƴȇŎƘ ƪƻƴǑǘǊǳƪŎƛƝ ς ǇƻǳȌƝǾŀ ȊǊȇŎƘƭŜƴƛŜ όƴƛŜ ƛƴǘŜƴȊƛǘǳύ 

{ŜƛȊƳƛŎƪŞ ƻƘǊƻȊŜƴƛŜ Ú ǇǊŀǾŘŜǇƻŘƻōƴƻǎǙ ǾȊƴƛƪǳ ȊŜƳŜǘǊŀǎŜƴƛŀ ƻ ŘŀƴƻƳ ƳŀƎƴƛǘǵŘŜ όƛƴǘŜƴȊƛǘŜύ Ȋŀ ŘŀƴŞ ƻōŘƻōƛŜ όл ς 1) 
SŜƛȊƳƛŎƪŞ ǊƛȊƛƪƻ  Ú ǇǊŀǾŘŜǇƻŘƻōƴƻǎǙ ǾȊƴƛƪǳ ǑƪƻŘȅ Ǿ ŘƾǎƭŜŘƪǳ ǎŜƛȊƳƛŎƪŞƘƻ ƻƘǊƻȊŜƴƛŀ 
Seizmicita Ú je ǇǊŀǾŘŜǇƻŘƻōƴƻǎǙ vzniku zemetrasenia s ƳŀƎƴƛǘǵŘƻǳ m (alebo M>mύ Ǿ őŀǎƻǾƻƳ ƛƴǘŜǊǾŀƭŜ t  
                          v ǳǊőƛǘŜƧ ƻƘƴƛǎƪƻǾŜƧ ȊƽƴŜ S  
 
{ŜƛȊƳƛŎƪŞ ƻƘǊƻȊŜƴƛŜ ŀ ǎŜƛȊƳƛŎƪŞ ǊƛȊƛƪƻ ǎŀ ǾȊǙŀƘǳƧǵ ƪ zvolenej ȊłǳƧƳƻǾŜƧ ƭƻƪŀƭƛǘŜΣ seizmicita ƧŜ ŎƘŀǊŀƪǘŜǊƛǎǘƛƪƻǳ ƻƘƴƛǎƪƻǾŜƧ ȊƽƴȅΦ  

¦ǊőŜƴƛŜ ǎŜƛȊƳƛŎƪŞƘƻ ƻƘǊƻȊŜƴƛŀ 
ÅǇƻǳȌƝǾŀƧǵ ǎŀ ǊƾȊƴŜ ŎƘŀǊŀƪǘŜǊƛǎǘƛƪȅ ǎŜƛȊƳƛŎƪŞƘƻ ǇƻƘȅōǳ ς akcelerogramΣ ǑǇƛőƪƻǾŞ ȊǊȇŎƘƭŀƴŜƛ, ƳŀƪǊƻǎŜƛȊƳƛŎƪł intenzita,... 
ÅƻōŘƻōƛŜ ǇǊŜ ƪǘƻǊŞ ǎŀ ǊƻōƝ ƻŘƘŀŘ ς ȌƛǾƻǘƴƻǎǙ ǎǘŀǾŜōƴȇŎƘ ǑǘǊǳƪǘǵǊ 
!ƴŀƭȇȊŀ ǎŜƛȊƳƛŎƪŞƘƻ ƻƘǊƻȊŜƴƛŀ 
1. LŘŜƴǘƛŦƛƪƻǾŀƴƛŜ ŀ ŎƘŀǊŀƪǘŜǊƛǎǘƛƪŀ ȊŘǊƻƧƻǾȇŎƘ Ȋƽƴ όƴŀǇǊΦ ȊƭƻƳȅύ 
2. ¦ǊőŜƴƛŜ ǎŜƛȊƳƛŎƪŞƘƻ ǇƻƘȅōǳ ǇƾŘȅ ƴŀ ƭƻƪŀƭƛǘŜ 
       ƳŜǘƽŘȅ ς ŘŜǘŜǊƳƛƴƛǎǘƛŎƪł 
                      - ǇǊŀǾŘŜǇƻŘƻōƴƻǎǘƴł 
 
 
 
 
 
 
 
 

5ŜǘŜǊƳƛƴƛǎǘƛŎƪȇ ǾȇǇƻőŜǘ tǊŀǾŘŜǇƻŘƻōƴƻǎǘƴȇ ǾȇǇƻőŜǘ 

мύ LŘŜƴǘƛŦƛƪłŎƛŀ ȊŘǊƻƧƻǾȇŎƘ Ȋƽƴ ȊŜƳŜǘǊŀǎŜƴƝ мύ LŘŜƴǘƛŦƛƪłŎƛŀ ȊŘǊƻƧƻǾȇŎƘ Ȋƽƴ ȊŜƳŜǘǊŀǎŜƴƝ 

нύ ±ȇōŜǊ ǳǊőǳƧǵŎŜƘƻ ȊŜƳŜǘǊŀǎŜƴƛŜ нύ ¦ǊőŜƴƛŜ ǇƻőŜǘƴƻǎǘƴȇŎƘ ǾȊǙŀƘƻǾ 

оύ ¦ǊőŜƴƛŜ ǵǘƭƳƻǾȇŎƘ ǾȊǙŀƘƻǾ оύ ¦ǊőŜƴƛŜ ǵǘƭƳƻǾȇŎƘ ǾȊǙŀƘƻǾ 

пύ ¦ǊőŜƴƛŜ ǎŜƛȊƳƛŎƪŞƘƻ ƻƘǊƻȊŜƴƛŀ ƴŀ 

ȊłǳƧƳƻǾŜƧ ƭƻƪŀƭƛǘŜ 

пύ ¦ǊőŜƴƛŜ ǎŜƛȊƳƛŎƪŞƘƻ ƻƘǊƻȊŜƴƛŀ 

v ȊłǳƧƳƻǾŜƧ ƭƻƪŀƭƛǘŜ 



The European Seismic Hazard 
Map. Blue colours indicate 
comparatively low hazard areas, 
yellow to orange colours 
indicate moderate hazard areas, 
and red colours indicate high 
ƘŀȊŀǊŘ ŀǊŜŀǎΦϭ {I!w9 



{9L½aL/L¢! {[h±9b{Y! ŀ ǇǊƛƯŀƘƭȇŎƘ ƻōƭŀǎǘƝ 

ƳŀǇŀ ƻőŀƪłǾŀƴȇŎƘ ƛƴǘŜƴȊƝǘ ȊŜƳŜǘǊŀǎŜƴƛŀ  

Seizmicita = ǇǊŀǾŘŜǇƻŘƻōƴƻǎǙ vzniku zemetrasenia s ƳŀƎƴƛǘǵŘƻǳ Ƴ όŀƭŜōƻ aҔƳύ Ǿ őŀǎƻǾƻƳ ƛƴǘŜǊǾŀƭŜ ǘ Ǿ ǳǊőƛǘŜƧ 
ƻƘƴƛǎƪƻǾŜƧ ȊƽƴŜ {Φ  
{ŜƛȊƳƛŎƪŞ ohrozenie a ǎŜƛȊƳƛŎƪŞ ǊƛȊƛƪƻ ǎŀ ǾȊǙŀƘǳƧǵ ƪ ȊǾƻƭŜƴŜƧ ȊłǳƧƳƻǾŜƧ ƭƻƪŀƭƛǘŜΣ seizmicita ƧŜ ŎƘŀǊŀƪǘŜǊƛǎǘƛƪƻǳ ƻƘƴƛǎƪƻǾŜƧ ȊƽƴȅΦ  




