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PLATE TECTONICS AROUND OMAN

Since 1/Jan/1975 until 1/Aug/2023
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Tsunami Early Warning System

1. Earthquake Analysis using seiscomp5 
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Tsunami Early Warning System

TOAST (Tsunami Observation And Simulation Terminal) is a 
software for tsunami simulation and verification giving a 
quick hazard assessment

2. Tsunami Simulation and Observation using TOAST 
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Tsunami Early Warning System

Dissemination 
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Tsunami Early Warning System Bulletin
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Bulletin 1 
(Earthquake 

info.)

Bulletin 2 (First 
Tsunami 
warning)

Bulletin 3 
(Tsunami 

warning update)

Updated Bulletin 
3.1 (Tsunami 

warning update)

Bulletin 4 
(Tsunami 

warning end)

Message Communication Method Expected stakeholderTime

0-5 Min

5-10
Min

10-30 
Min

30-120
 Min

2-48
Hours

NCEM, ROP & TV  

Podcast Bulletin 2 to NCEM, ROP, TV & 
Public 

Podcast Bulletin 3 to NCEM, ROP, TV & 
Public  

Podcast Bulletin 3.1 to NCEM, ROP, TV & 
Public

Podcast Bulletin 4 to NCEM, ROP, TV & 
Public

Social Media

FAX

Email

Cell Broadcast

TV

Sirens

other



Tsunami Early Warning System

Benefits of the Standard Alert Protocol

Sirens
Radio

TV

Fax

Mobile phone
Other

Common Alerting Protocol 

Sever Weather

Earthquakes

Tsunami

Flash Flood

Fire
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Tsunami Risk Assessment Study
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Tsunami Risk Assessment Study
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Tsunami Risk Assessment Study

TWS Database

3181
events



Tsunami Risk Assessment Study

7

Worst 
“credible” 
scenario



Tsunami Risk Assessment Study

Hazard 
Assessment

Local Scale

Municipalities: 
Sohar, Wudam, 
Sawadi, 
Muscat, 
Quiriyat, Sur, 
Masirah, Al 
Duqm and 
Salalah. 

3181
scenarios 

Local Scale (Municipality)

ΔX=45’’ (1350)

Coastal Flooding Grids:
High resolution Topo-Bathymetry

Grid: ΔX=1.5’’ (45m)



Hazard, Vulnerability and Risk Assessment

The vulnerability and risk assessment has two different dimensions :
 Human dimension. 

Infrastructure dimension.



Hazard

In the case of the 
human dimension, 
tsunami drag level

In the case of the 
Infrastructure 
dimension, tsunami Depth



Hazard

Running with COMCOT Model                                        

• Generate initial surface
deformation

• Propagate the wave from
source to coast of Oman

• Inundate the coast

National scale Local scale



Hazard



Vulnerability



Human Vulnerability

INDICATORS VARIABLES

Human Exposure H1‐EXPOSED POPULATION Number of persons exposed

Human Sensitivity H2‐SENSITIVE AGE GROUPS Number of persons under 15 
years
Number of persons over 65 
years

H3 ‐ DISABILITY Number of disabled persons 
(physical /intellectual)

H4 ‐ ILLITERACY Number of illiterate persons

H5 ‐ EXPATRIATES Number of expatriates



Infrastructure Vulnerability

Infrastructures Exposure I1 ‐ EXPOSED BUILDINGS AND 
INFRASTRUCTURES 

Number of exposed buildings and 
infrastructures 

Infrastructures Sensitivity I2 ‐ CRITICAL BUILDINGS

I3 ‐ EMERGENCY 

I4 ‐ SUPPLY 

I5 ‐ DANGEROUS 

I6 ‐ STRATEGIC

Number of critical buildings (health, 
educational, religious, cultural, 
governmental)

Number of emergency infrastructures 
(NCCD, police, firemen, RAFO, RGO)

Number of water supply (desalination 
plants) and energy supply (power plants) 
infrastructures

Number of dangerous/hazardous 
infrastructures

Number of strategic infrastructures (ports 
and airports)



Aggregated Risk



Al Hail North Aggregated Risk Map



Risk Assessment Study Results (9.25 Mw)

City Inundation 
Length (m)

Suhar 3

Wudam 
Alsahil

4

Alsawadi 4

Muscat 3.5

Qurryat 2.5

Sur 6

Masirah 1

Duqum 2

Salalah 1.5

AS Seeb



Risk Assessment Study Results (9.25 Mw)

Magnitude Sea Height (m) Region

6.5 0.15 Muscat

6.75 0.20 Khaboura

7 0.37 Khaboura

7.25 0.63 Khaboura

7.5 1.06 Khaboura

7.75 1.88 Khaboura

8 3.20 Khaboura

8.25 4.33 Khaboura

8.5 5.85 Muscat

8.75 6.38 Muscat

9 10.57 Qurryat

9.25 15.29 Qurryat

0.15 0.20 0.37 0.63
1.06

1.88

3.20

4.33

5.85
6.38

10.57

15.29

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

6 6.25 6.5 6.75 7 7.25 7.5 7.75 8 8.25 8.5 8.75 9 9.25 9.5

M
ax

 W
av

e 
He

ig
ht

 (m
et

er
)

Earthquake Magnitude (Mw)

Maximum Wave Height at Beach Generated from Tsunami 
(MSZ)



Mitigation Manual



Mitigation Manual



Thanks
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