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Which of your coastal communities face a threat from tsunamis significant 
enough to call for inundation modelling, and which tsunami scenarios would 
you choose for such modelling?
• Where is the tsunami hazard along your coast significant?
• What are the important source zones in the Indian Ocean?

• Sumatra & Makran
• Near Source: India (A&N), Indonesia, Oman, Malaysia
• Far Source: India (Mainland), Maldives, Seychelles

• DTHA or PTHA
• Source Locations & Magnitudes ?
• Was the 2004 IOT the “worst case”, or does the potential for even 

higher impacts exist?
• Can the results of IO PTHA guide your decision on a credible scenario

• Understanding uncertainty?

Important Questions 



Subduction Zones



Historical 
Earthquakes in 
Sumatra

Satish Singh, 2009



Historical earthquakes in Makran
Ref: Mohammad Heidarzadeh et al 2008



Tsunami Sources (NGDC/NOAA)

1881 Nicobar Islands
1883 Krakatoa
1941 Andaman Islands
1945 Makran
1977 Sumba
2004 Indian Ocean



IO Hazard Assessment Resources

Gareth Davies

Makran PTHA
PCTWIN PTHA



Sources used for 2009 PTHA



• A 2000 year return period is 
typically the upper limit used 
for emergency planning 
because it is normally 
associated with a large, but still 
reasonably probable, event.

• Tsunami height at 100m water 
depth

– Less than 25 cm is likely 
insignificant 

– 25 to 75 cm could cause 
significant localized run-up

– Greater than 75 cm, a 
significant threat

• You may need to modify these 
as you learn more from 
inundation modelling

• Greens Law

Results of Indian Ocean PTHA









Guidance for Selection of Scenarios
• Selection of appropriate scenarios and magnitude may be based on the results of 

PTHA which provides a range of maximum tsunami amplitude with a 1 in 2000-
year chance of being exceeded for each country for a low and high hazard source. 
The table also provides information on the subduction zone segments that contribute 
to tsunami hazard for each country.



Guidance for Selection of Scenarios
• Each country may consider selecting 4 scenarios from the table below run 

inundation model using ComMIT. Based on the results of the model runs, a 
composite inundation line may be generated for further hazard assessment
S. 

No.
Latitude Longitude Magnitude Region Comments

1 24.8 N 62.2 E 9.0 Off Coast of Pakistan
2 24.8 N 58.2 E 9.2 Off Coast of Iran IOWave 18 Scenario ???
3 12.65 N 93.5 E 9.0 to 9.2 Andaman Islands
4 7.2 N 92.9 E 9.0 to 9.2 Nicobar Islands
5 3.3 N 96.0 E 9.3 Banda Aceh / Off North 

Sumatra
Dec 26, 2004 Event
IOWave18 Scenario???

6 1.93 S 99.22 E 9.2 South of Sumatra
7 6.94 S 104.7 E 9.0 to 9.2 Sunda Strait
8 10.4 S 112.8 E 9.1 South of Java



ComMIT Unit Sources for PTHA Suggested Scenarios
cut and paste into "Model->Sources from Solution/Combination"

• Off Coast of Pakistan
Mw 9.0, mk2-7, rows a-b, alpha=14.7839
14.7839*mk2b+14.7839*mk2a+14.7839*mk3b+14.7839*mk3a+14.7839*mk4b+14.7839*mk4a+14.7839*mk5b+14.7839*mk5a+14.7839*mk6b+14.7839*mk6a+14.7839*mk7b+14.7
839*mk7a

• Off Coast of Iran
Mw 9.2, mk4-10, rows a-b, alpha=25.284
25.284*mk4a+25.284*mk4b+25.284*mk5a+25.284*mk5b+25.284*mk6a+25.284*mk6b+25.284*mk7a+ 
25.284*mk7b+25.284*mk8a+25.284*mk8b+25.284*mk9a+25.284*mk9b+25.284*mk10a+25.284*mk10b

• Andaman Islands
Mw 9.2, io5-12, rows a-b, alpha=22.123
22.123*io5a+22.123*io5b+22.123*io6a+22.123*io6b+22.123*io7a+22.123*io7b+ 22.123*io8a+22.123*io8b+22.123*io9a+22.123*io9b+22.123*io10a+22.123*io10b+ 
22.123*io11a+22.123*io11b+22.123*io12a+22.123*io12b

• Nicobar Islands
Mw 9.2, io11-18, rows a-b, alpha=22.123
22.123*io11a+22.123*io11b+22.123*io12a+22.123*io12b+22.123*io13a+22.123*io13b+22.123*io14a+22.123*io14b+22.123*io15a+22.123*io15b+22.123*io16a+22.123*io16b+22.
123*io17a+22.123*io17b+22.123*io18a+22.123*io18b

• Banda Aceh, North Sumatra
Mw 9.3, io17-24, rows a-b, alpha=31.250
31.250*io17a+31.250*io17b+31.250*io18a+31.250*io18b+31.250*io19a+31.250*io19b+31.250*io20a+31.250*io20b+31.250*io21a+31.250*io21b+31.250*io22a+31.250*io22b+31.
250*io23a+31.250*io23b+31.250*io24a+31.250*io24b

• South of Sumatra
Mw 9.2, io24-31, rows a-b, alpha=22.123
22.123*io24a+22.123*io24b+22.123*io25a+22.123*io25b+22.123*io26a+22.123*io26b+22.123*io27a+22.123*io27b+22.123*io28a+22.123*io28b+22.123*io29a+22.123*io29b+22.
123*io30a+22.123*io30b+22.123*io31a+22.123*io31b

• Sunda Strait
Mw 9.2, io33-40, rows a-b, alpha=22.123
22.123*io33a+22.123*io33b+22.123*io34a+22.123*io34b+22.123*io35a+22.123*io35b+22.123*io36a+22.123*io36b+22.123*io37a+22.123*io37b+22.123*io38a+22.123*io38b+22.
123*io39a+22.123*io39b+22.123*io40a+22.123*io40b

• South of Java
Mw 9.1, io44-49, rows a-b, alpha=14.7839
14.7839*io44b+14.7839*io44a+14.7839*io45b+14.7839*io45a+14.7839*io46b+14.7839*io46a+14.7839*io47b+14.7839*io47a+14.7839*io48b+14.7839*io48a+14.7839*io49b+14.7
839*io49a



Thank you
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