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Tsunamis: 
Sumatra Ereignis Dezember 2004

Folien von Prof. Bunge, LMU
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Tektonische Plattengrenzen
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Geodäsie mittels

Präzisionsmessungen
Globales Positions 

System (GPS)
(TU-München)

ermöglicht heute
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~ 6 cm / Jahr
Plattenbewegung

um Sumatra

6 Meter / Jahrhundert
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Nascente Plattengrenze
zwischen Indien und

Australien
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Describing Ocean Waves
• Wind Waves: T~ 10-20s λ~10-600m
• Deep Water Velocity: v=λ/T  (v~1-30m/s)
• The speed of deep water waves depends on wavelength, deep 

water waves are dispersive.
• Shallow Water Velocity: 
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Ausbreitungsgeschwindigkeit derAusbreitungsgeschwindigkeit der TsunamiwellenTsunamiwellen

V = (g * h) V = (g * h) ½½

V = (10 m / secV = (10 m / sec22 * 4000 m) * 4000 m) ½½

V = (40.000 mV = (40.000 m22 / sec/ sec22) ) ½½

V = 200 m/sec  ~ 700 km/hV = 200 m/sec  ~ 700 km/h

g =g = ErdbeschleunigungErdbeschleunigung,  h =,  h = TiefeTiefe desdes OzeanbodensOzeanbodens
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BANDA ACEH, INDONESIA: June 23, 2004  
A satellite image of the waterfront area of Aceh province's capital city before the 

tsunami.
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BANDA ACEH, INDONESIA: December 28, 2004  
An image taken after the tsunami shows destroyed housing and the shoreline nearly 

wiped out.
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Sumatra Tsunami 2004
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Propagation, Response and Warning Times 
for the M9.0 Sumatra EQ

9090 100

0

100

1 minutes after OT

Northern Sumatra
People are sensing severe
shaking

NEIC
No information regarding 
earthquake

PTWC
No information regarding 
earthquake and/or tsunami

P S
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Propagation, Response and 
Warning Times for the M9.0 Sumatra 
EQ

90

10 minutes after OT

Northern Sumatra
Significant structural damage
in Banda Aceh

Tsunami inundation along the 
Sumatran coast

EQ is widely felt throughout 
the region

NEIC
Short period alarm on eight 
stations in the region

PTWC
Short period alarm on western 
Pacific stations

P S

Short-period alarm stations
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10 minutes after OT
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Propagation, Response and Warning Times 
for the M9.0 Sumatra EQ

90

0

12 minutes after OT

Northern Sumatra
Tsunami inundation spreads
further along the Sumatran 
coast 

NEIC
Short period alarm on sixteen 
stations In the region

Mb6.2, Mwp8.2 earthquake
located off the north coast of
Sumatra

Pager notification to duty
seismologists and others at
NEIC

PTWC
Mwp8.2 earthquake located
off the north coast of Sumatra

No tsunami advisor for the
Pacific Ocean

P S
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Propagation, Response and Warning Times 
for the M9.0 Sumatra EQ

16 minutes after OT

P S

Northern Sumatra
Tsunami inundation spreads
further along the Sumatran 
coast and reaches the
Nicobar Islands

NEIC
First automatic location released
at NEIC

Pager notification to about 10
people in the USGS

PTWC
Confers with NEIC on the 
location and magnitude of the
Earthquake

Release Tsunami Information Bulletin
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39 minutes after OT

M5.5

M6.1

M6.0
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43 minutes after OT

M5.5

M6.1

M6.0

M5.5
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Propagation, Response and Warning Times 
for the M9.0 Sumatra EQ

90

0

44 minutes after OT

Northern Sumatra
Tsunami is passing thru the
Nicobar Islands

NEIC
Automatic Ms magnitude is
calculated (Ms8.5)

Pager notification to about 30
people in the USGS

Aftershocks suggest Ms8.5 is
too low

PTWC
Confers with NEIC on the 
location and magnitude of the
earthquake

Notifies US Military on Diego
Garcia on the possibility of
an approaching tsunami
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Propagation, Response and Warning Times 
for the M9.0 Sumatra EQ

90

75 minutes after OT

Northern Sumatra
Tsunami reaches the Andaman
Islands, approaches the Thai
coast

NEIC
Releases reviewed
earthquake location and
magnitude (Ms8.5)

Pager notifications are sent
to 25,000 people

Call down list is activated

Wire service reports
of collapsed buildings in 
Banda Aceh

PTWC
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104 minutes after OT
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Propagation, Response and Warning Times 
for the M9.0 Sumatra EQ

122 minutes after OT

Indian Ocean
Little communication from
Banda Aceh

Destruction in Pkuket

Tsunami hits Sri Lanka

NEIC
Continuing dialogue between
USGS scientists in Golden,
Reston and Menlo Park

No confirmation via wire
services of tsunami in the
Indian Ocean

Wire service reports of 
building collapse in Banda
Aceh

Web content is being
developed and posted
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Pegel-Stationen Indischer Ozean      Australische Pegel-Stationen
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Beobachtete Pegelstände in Hillarys (Australien) 26.-27. 12. 2004
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Beobachtete Pegelstände in Esperance (Australien) 26.-27. 12. 2004Beobachtete Pegelstände in Esperance (Australien) 26.-27. 12. 2004
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Satellitengestützte
Echtzeitmessung
der Meereshöhe
im Indischen Ozean:

Beobachtung der 
durchlaufenden
Tsunamiwelle

(Prof. Rummel,
TU München)
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Historische Tsunamis der Region

2 h 5 h

Maximale Wellenhöhe

Sumatra Erdbeben 1833
Geschätzte Magnitude ~ 8-9

Australien hervorragend 
positioniert zum Aufbau 
eines regionalen Warnsystems
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Weitere Informationen : World-Wide-Web

www.geophysik.uni-muenchen.de


