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Summary of the research

In the 1945 tsunami scenario, a wave with a height of 12 to 15
meters is expected to strike the Pasni area within 5 minutes.

The recorded data for Pasni indicated a maximum wave height
(run-up) of 12 to 15 meters. However, the modeling results
suggested a wave height of approximately 5 meters. This
discrepancy likely indicates that a submarine landslide triggered
by the earthquake contributed to the observed difference.

The arrival time of a tsunami can vary from 15 to 34 minute.

In the simulated 1945 tsunami scenario, Chabahar is anticipated to
experience a maximum wave height (run-up) of about 6 meters.
Jiwani in Pakistan and Govater in Iran are expected to observe
maximum wave heights of around 5 meters. Pasni is also projected
to encounter wave heights exceeding 5 meters.

Tsunami waves typically reach the Iranian coast within 15 to 20
minutes, with maximum wave heights of up to 3 meters.

In the event of a tsunami similar to the 1945 event, the coastlines
of Iran, Pakistan, and Oman would be affected within 30 minutes.

Data from Karachi during the 1945 tsunami event show that
elevated wave activity lasted for more than seven hours, with the
highest wave recorded approximately two and a half hours after
the initial arrival.

Researchers Numbe( of Mw Coordinates
Scenarios
Rajendran et al. 1 8 ggg
(2008) '
Heidarzadeh et
al. (2008) - - -
Q.)K&A 3 aalj).h::- 58- 62
(\YAA) 5 - 24.5- 24,75
Heidarzadeh et 5 8.1 59- 65
al. (2009) ' 24- 245
ublﬁm B e:._}_).l.:> 1 8 60.5
(\YAQ) 24
63
VYAQ) (¢l
(\YAQ) s, 1 8.1 245
Neetu et al. 1 63.48
(2011) - 25.15
Mahmood et al. 4 7.7- 61.5-64.5
(2012) 9 24.5-25.5

* In the 7.7 Mw scenario, the maximum wave height ranges from
approximately 0.1 to 0.4 meters, with no areas experiencing
inundation.

« In the 8.1 Mw scenario, the maximum run-up height reaches
about 1 to 2 meters, resulting in minor inundation.

* In the 8.5 Mw scenario :

—The most significantly affected areas include Gwadar and
Ormara, both of which become fully inundated .

—The maximum water level reaches approximately 4 meters.

* In the 9 Mw scenario :
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— Pasni experiences inundation extending up to 1.2 kilometers in
certain locations.

kS el
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7.5-

60.41- 61.14
24.41-24.48

Tsunami waves reach Chabahar Port approximately 20 minutes
after the earthquake. In the worst-case scenario, these waves may
reach heights of around 10 meters. However, the overall impact at
Chabahar Port remains relatively limited due to its rocky shoreline
and elevated coastal terrain. In this scenario, the tsunami’s
inundation distance is estimated to be about 500 meters.

O Lseeie
(\Yay)

8.3

The 1945 tsunami scenario at Jask Port is characterized by two
main stages. First, the sea level drops by approximately 2 meters
and remains low for about 11 minutes, marking the maximum
coastal water retreat. Second, the first tsunami wave reaches the
cape near Jask Port 26 minutes after the earthquake, with an
estimated height of 2 meters.

Akbarpour
Jannat and
Rastgoftar
(2015)

8.7-
9.1

After the earthquake, initial signs of coastal water retreat were
observed along the shoreline of Jask Port, acting as a natural
precursor for residents. Model simulations further indicate that
both the 9.1 Mw earthquake and the 8.7 Mw western Makran
earthquake generated tsunami waves that inundated the coastal
zones around Jask Port.

Heidarzadeh
and Satak
(2015)

8.27

63.48- 64.95
24.27-24.92

In the 1945 tsunami scenario, spectral analysis of tsunami records
indicated a dominant period ranging from 40 to 50 minutes in
Karachi and approximately 22 minutes in Mumbai. The
researchers suggest that the primary source of the tsunami is a
four-segment fault with variable slip, including 4.3 meters onshore
near Ormara, Pakistan, and 10 meters offshore at a depth of about
3,000 meters. The total fault length is 220 kilometers, with an
average slip of 6.1 meters.

Payande et al.
(2015)

7.5-
9.1

The maps depicting tsunami inundation between Pozm and Lipar
indicate varying impacts on different coastlines. The rocky shores
in this region underwent minimal inundation, whereas the sandy
beaches and gentle slopes of Konarak experienced more extensive
flooding. Wave heights at Chabahar Port are projected to reach 4.5
m, 8 m, and 18 m in the first, second, and third scenarios,
respectively.

Patel et al.
(2016)

63.48
25.15

In a simulated 1945 tsunami scenario, maximum wave heights
reached 0.5 to 2.3 meters along the southern coast of Iran and 1.2
to 5.8 meters along the southern coast of Pakistan.

El-Hussain et al.
(2016)

Researchers estimated that the probability of a tsunami wave
exceeding 1 meter in height along the coast of Oman is 0.7 for a
100-year exposure period and 0.85 for a 250-year period. For 500-
and 1000-year exposure periods, the probability reaches 1.

L;."S}J K} &)La:j\
Ovag) el

8-9

The model projects maximum inundation heights of 0.5 m for an
8.0 Mw event, 3.4 m for an 8.5 Mw event, and 14 m for a 9.0 Mw
event. The maximum inundation width is estimated to be 1.4 km,
and the first tsunami wave is projected to reach the Beris region in
approximately 22 minutes.

Heidarzadeh
and Satake
(2017)

8.1

63
24.8

A 1945 tsunami simulation indicated that a submarine landslide
with particular parameters was the only scenario capable of
accurately reproducing the observed tsunami patterns. The
landslide had a footprint of 15 km x 15 km, a thickness of 600 m,
and an approximate volume of 40 km3

Arasteh and
Lari (2019)

According to their analysis of tsunami risk in the Makran region,
a landslide on the Makran fault could generate a tsunami wave
propagating at approximately 500 km/h. Given that the nearest
point is only 150 km from the coast, the wave would reach the
Iranian shoreline at this speed, corresponding to about 140 m/s.

Akbarpour
Jannat (2021)

8.3-
9.1

59.72- 24.74

For a magnitude 8.3 earthquake, the dominant period range is 25—
54 minutes during the first four hours, subsequently narrowing. In
contrast, wavelet analysis for a magnitude 9.1 earthquake shows
that tsunami energy initially spans a broad range of 15-58 minutes
at stations 1-30 within the first two hours, before becoming
confined to a slightly narrower interval.
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Zafarani et al.
(2023) - - -

Tsunami hazard maps were developed for return periods of 475
and 2475 years in the Makran region of southeastern Iran. The
analysis indicated that the cities of Chabahar and Sirik experience
the highest and lowest tsunami hazard, respectively.
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Tsunami hazard identification LExlrﬂction of geomorphological
Y

features
-

J Extraction of engineering geology

features

Extracting main conclusions

1

- Imvestigating the mechanisms
behind tsunami formation in the ||
Makran region, with a focus on ||
understanding how different seismic
scenarios affect tsunami risk,

- Understanding  the  physical |;
mechanisms of tsunamis, ineluding
wave amplification, energy
dissipation, and wave movement.

- Examining the hydrodynamic
processes  of  tsunamis,  which
includes the hydraulics of rising and [}
falling water levels, as well as

¥

i

1

- Conducting a

il - Identifying
i| landforms
i| coastline,  and

seabed
geomorphology survey.
geomorphological
along  the Makran
preparing  a
geomorphological map,

- Extracting topographic features
of the region, including elevation,
slope, and slope direction.

= Evaluating the morphological
cffects of the region on the
propagation and impact of tsunami
waves along the coast, wsing a

- Evaluate the rock mechanics and
engineering geology properties of the
coastal strip between Gavater Bay and
Pozm Bay.

il = Extract information related to the
| regional geological environment, with

4 specific focus on fault systems and
marine terrace bedrock.

- Assess the resilience of the coastal
rock mass against wave energy.

- Analyzing the interplay between

morphological and geological factors
1 4

n relation to tsunami inundation maps.
Identifying cause-and-effect
elationships.

Assessing  the

comparative

|| effectiveness of various morphological
i| and geological features on tsunami
i behavior.

Examining how tsunamis respond to
geological and

he specific

morphological characteristics of the

tsunami  surges and  inundation ||| rsunami inundation map. 1 region.
patterns. x ! " o s 1t
"s 1§ e !

Summarizing the areas inundated
by different tsunami scenarios in
the Makran region, particularly

between Gavater and Pozm Bays. L3

Identifying coastal

properties of the coastal area t
reduce the risk of tsunami
damage,

landforms |
vulnerable to flooding during a ||
tsunami and combining their ||
features with the geological,i

Analyzing  the stability and
resilience of the coastal strip
between Gavater and Pozm bays to
understand how different tsunami

Combining natural landforms with
the region's engineering geological
characteristics can lead to practical
recommendations, such as design

. . L .. ko guidelines, infrastructure
inundation scenarios interact with : :

. considerations, and land use
the region's geomorphology and . . .
eolo, planning  stralegies, aimed at
Beogy reducing  tsunami  hazards and

managing their associated risks.
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Geomorphology Area (Km?)
Floodplain 465.71
Pediments (formed by the Flood) 284.26
Badlands (Hills and Gullies) 203.44
Badlands (Mountains) 172.37
Mudflat 180.69
Mountain 254.96
Terraces (Mountain part) 68.01
Marine Terraces 148.58
Coastal Plain 663.01
Estuary and Lagoon 79.21
Dunes 117.39
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Major Risk
Position geomorphic Major geology features Response to tsunami
category
features
Dunes, coastal The average characteristics of
The . . . N L . . .
plains, and the engineering geology in this area are  Tsunamis inundate this region, which
western - ’ A 5 - -
shore  of Pozm-Tiab lagoon as fol_lows. _densny is 1.84 g_/cm, consists of Iow-lyl_ng Iagoor_ls and dunes
are located at a porosity is 31.7%, uniaxial under 5 meters in elevation, causing
Chabahar . . . o .
B height of less than compressive strength is 2.39 MPa, extensive inland damage. However, the High
ay and 2 -
5 meters above sea and the durability index after 15 sandy beaches partially absorb the
the eastern - . o, . .
P level, with a slope cycles is 65%. Additionally, the tsunami’s energy, providing some degree
ozm - - 2 . L o))
Bay of under 5 Dbedrock of this region consists of of impact mitigation.
' degrees. marl.
1. The average compressive strength  In this region, elevated marine terraces
measured using the Schmidt underlain by sandstone bedrock provide
Marine  terrace  hammer test is 30 MPa . natural protection against tsunami waves
Southof  with a maximum 2. In the western part of this region, due to favorable geological conditions in Medium
Konark  height of 50 the bedrock consists of sandstone the western sector. However, the presence
meters. due to the activity of normal faults, of a military base necessitates the
while in the eastern part, the bedrock  implementation of additional protective
is composed of marl. measures to further mitigate tsunami risks.
Limit Coastal dunes serve as natural absorbers
between Dunes and and barriers during tsunamis, whereas the
the north mudflats at 10-50 extensive mudflats in the area amplify
of meters above sea The bed rock of this redion is tsunami impacts due to their numerous
Chabahar  level with a slope composed of marl g tidal channels and flat terrain. Medium
Bay and of less than 5 P ' Additionally, the presence of marl bedrock
the north  degrees/ contributes to shoreline instability by
of  Tees mangrove forests. exacerbating erosion caused by tsunami

village.

Wwaves.
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Tees

Mountain

The average characteristics of
engineering geology in this area are
as follows: density of 1.8 g/cms,
porosity of 32.19%, uniaxial
compressive strength of 10.04 MPa,
and a durability index of 98.75%
after 15 cycles. Additionally, the
bedrock in this region is composed
of marl.

Due to the mountainous terrain and the
presence of a rocky coastline with high
resistance and durability, the area
effectively withstands tsunami waves.

Low

Chabahar

Marine  terraces
that rise between
10 and 50 meters
above sea level,
with slopes of less
than 5 degrees.

The average engineering geological
characteristics of this area include a
density of 1.89 g/cm?, a porosity of
30.04%, a uniaxial compressive
strength of 3.2 MPa, and a durability
index of 81.59% after 15 cycles. The
bedrock in this region is primarily
composed of sandstone.

This region is protected by elevated
marine terraces with favorable geological
characteristics and sandstone bedrock,
which serve as natural barriers against
tsunami waves. However, due to urban
development in the area, adherence to
local building codes is essential to mitigate
tsunami-related risks.

Medium

Lipar

A lagoon with a
height of 5 to 10
meters above sea
level and a slope
of less than 5
degrees.

The average characteristics of
engineering geology in this area are
as follows: density is 1.75 g/cm?,
porosity is  32.18%, uniaxial
compressive strength is 5.09 MPa,
and the durability index after 15
cycles is 78.43%. The bedrock of
this region is primarily composed of
marl.

This landform cannot reduce tsunami
wave intensity but can absorb energy from
them due to its large expanse, which is
slightly above the current mean sea level.

Medium

Beris

Marine  terraces
rise to heights of
10-50 meters
above sea level,
with slopes of less
than 5 degrees.

The average characteristics of
engineering geology in this area
include a density of 1.61 g/cm3, a
porosity of 39.42%, a uniaxial
compressive strength of 1 MPa, and
a durability index of 50.98% after 15
cycles. The bedrock of this region is
primarily composed of marl.

While the elevated marine terraces in this
region provide some protection against
tsunamis, the intensification of these
events can still cause significant shoreline
damage due to weak geological formations
and soft marl bedrock

Medium

Psabandar

Marine  terraces
that rise 10 to 50
meters above sea
level and have a
slope of less than 5
degrees.

The average characteristics of
engineering geology in this area
include a density of 1.76 g/cm3, a
porosity of 27.36%, a uniaxial
compressive strength of 7.71 MPa,
and a durability index of 71.85%
after 15 cycles. The bedrock in this
region is primarily composed of
marl.

In this area, elevated marine terraces with
favorable geological characteristics serve
as natural barriers against tsunami waves.

Medium

Gavater
Bay

Estuary, mudflats,
and coastal plains
with a height of 5-
10 m above sea
level and a dip of
less than 5 degrees
/ Bahuklat River

The average characteristics of
engineering geology in this area
include a density of 1.68 g/cmd,
porosity of 34.75%, a uniaxial
compressive strength of 1.97 MPa,
and a durability index of 58.25%
after 15 cycles. Additionally, the
bedrock in this region is primarily
composed of marl

The Bahuklat River in Gavater Bay acts as
a conduit for tsunamis, allowing the waters
to surge inland and cause significant
flooding. This situation is likely to result
in widespread destruction, particularly
because the region's geology offers low
structural resistance and limited resilience.
Additionally, the extensive mudflats in the
area amplify the impact of tsunamis due to
the numerous tidal channels and the
extremely flat terrain.

High
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