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From Summary 

of Session-3 “Tsunami Hazard Assessment in the Makran 
Subduction Zone” 

during Expert Consultation Meeting, Kish Island, Iran, 
08.03.2019

Future Priorities:

 Produce a probabilistic tsunami hazard assessment for the Makran region.

 Undertake tsunami risk assessments in coasts bordering the Makran region 
incorporating available data on vulnerability and exposure.

 Constrain the run-up and inundation using the 1945 event and produce a 
database.

 Reach a consensus on the seismic character of the Western Makran 
subduction zone.

 Encourage field studies in the Makran (and Persian Gulf) region including 
geophysical (e.g. seismic and geodesy) and geological (e.g. paleo-tsunami 
studies).
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http://tsumaps-neam.eu
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Previous PTHA studies in the Makran region

Heidarzadeh & Kijko (2011)
A probabilistic tsunami hazard assessment for the Makran subduction 
zone at the northwestern Indian Ocean 
Nat Hazards (2011) 56:577–593 (doi: 10.1007/s11069-010-9574-x)

Hoechner et al. (2016)
Probabilistic tsunami hazard assessment for the Makran region with

focus on maximum magnitude assumption. 
Nat. Hazards Earth Syst. Sci., 16, 1339–1350 (doi: 10.5194/nhess-16-1339-2016)

El-Hussain et al. (2016)
Probabilistic tsunami hazard assessment along Oman coast
from submarine earthquakes in the Makran subduction zone
Arab J Geosci (2016) 9: 668 (doi: 10.1007/s12517-016-2687-0)

Rashidi et al. (2018)
Tsunami hazard assessment in the Makran subduction zone

ArXiv:1803.11481v1 [physics.geo-ph] 30 Mar 2018

Davies et al. (2017)
A global probabilistic tsunami hazard assessment from
earthquake sources
Geological Society, London, Special Publications, 456,
https://doi.org/10.1144/SP456.5,
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Domain #1:
deep basin, 

modeling with 
Greens’ functions

Domain #2:
shallow basins, direct 

source-to-target 
modeling

Tsunami modeling in two domains

● PTHA after regional seismic model by the Oman group 
(El-Hussain’2018) + West India zones by S. Chopra 
(pers.comm.)

● Two simulation domains: Arabian Sea + Red Sea & Gulf
● ~ 2000 coastal Points-of-Interest
● ~ 40 000 pre-computed Green’s functions
● to simulate ~5 000 000 propagation scenarios

Probabilistic Tsunai Hazard Assessment
extended over the whole region and all earthquake sources
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Greens’ functions area and coastal POIs
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Greens’ functions area and coastal POIs
(zoom)

● ~ 2000 coastal Points-of-Interest
● ~ 40 000 pre-computed Green’s functions
● to simulate ~5 000 000 propagation scenarios
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Makran subduction geometry mesh 
(seismic zones 1-4)
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MSZ geometry model after G.Davis (Geoscience Australia) 
triangulated by A.Scala (U Napoli)
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Makran subduction M8.5 
slip distribution examples

Slip (m)

Stochastic slips generated by A.Scala (U Napoli)
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In this study seismicity is not restricted to MSZ (zones 1-4)!

Many other seismic zones have to be considered as well.



 

ICG/IOTWMS TT "Scientific Tsunami Hazard Assessment of the Makran Subduction Zone", online meeting Nov 9, 2021A. Babeyko (GFZ): PTHA

Modeling of volume-distributed (background) seismicity

- centres of back-ground seismicity (distance ~25 km)

Per centre and magnitude:
- depths: [5, 15, 35] km
- strikes: each 45°
- dips: [15, 45, 60, 90]
- rakes: [0, 90, -90]
288 scenarios 

In total ~4000000 scenarios
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Modeling of volume-distributed (background) seismicity

PDFs of fault parameters (Sunanda, pers.comm.)Focal mechanisms compilation (El-Hussain et al.’2018)
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● Most PTHA-construction blocks already prepared and available (see 
also following presentation of the INCOIS team)

● But we need to move faster

● To speed up PTHA-assessment:

1) Hackathons in DE/IT? – should work

2) Expand implementation team? – for pilot study probably not, if 
moving to an extended version- necessary

3) Alternative leadership? – may work

Discussion points
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