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Tsunami Early Warning System S

1. Earthquake Analysis using seiscomp5
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2. Tsunami Simulation and Observation using TOAST
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TOAST (Tsunami Observation And Simulation Terminal) is a
software for tsunami simulation and verification giving a
quick hazard assessment
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Tsunami Early Warning System Bulletin S

Communication Method Expected stakeholder

Bulletin 1
NCEM, ROP & TV

Time

~

(Earthquake

info.) Cell Broadcast

.
Bulletin 2 (First

Tsunami

warning)

Social Media

Bulletin 3
(Tsunami

warning update)
1\

J/

( =\
Updated Bulletin
3.1 (Tsunami

warning update)
I\ J

Podcast Bulletin 3.1 to NCEM, ROP, TV &
Public

Bulletin 4
(Tsunami

warning end)
. J

Podcast Bulletin 4 to NCEM, ROP, TV &

Public
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Benefits of the Standard Alert Protocol
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2\ ( Tsunami Risk Assessment Study
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2\ ( Tsunami Risk Assessment Study
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2\ ( Tsunami Risk Assessment Study
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Local Scale

Municipalities:
Sohar, Wudam,
Sawadi,

\ Muscat,

Grid: AX=1.5" (45m) Quiriyat, Sur,
Masirah, Al
Dugm and

Coastal Flooding Grids:
High resolution Topo-Bathymetry

AX=45" (1350) 318%
(10();3’|G earth scenarios
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The vulnerability and risk assessment has two different dimensions :

Human dimension.

Infrastructure dimension.

Where,

R: Risk.
H: Hazard.

R=HxV

V: Vulnerability of exposed people and elements.
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TSUNAMI HAZARD VARIABLE

High Tide

Coast Line

Low Tide <

In the case of the

human dimension,

tsunami drag level

DIMENSION

HUMAN

INFRASTRUCTURES

Coast r.:‘m.\ -]

I Inundation Depth

U Flow velocity

d Draglevel (d=uxh)

DRAG LEVEL
[Depth Velocity product)

=uxh (m2fs)

Hazard level |

0-06
0,60-1,35
1,35-2 Medium
2-5 High
- -

INUNDATION DEPTH

h (meters) | Hazard level
0
0-25 | veyiow |
25-4 Low
4-6 Medium

=8
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In the case of the
Infrastructure
dimension, tsunami Depth




Running with COMCOT Model
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Name Short Resolution(m)
Name
Global G 1350
GlobalNorth GN 1350
National Hazard Assessment 1 N1 270
National Hazard Assessment 2 N2 270
National Hazard Assessment 3 N3 270
National Hazard Assessment 4 N4 270
National Hazard Assessment 5 N5
Local 1-Sohar L1 45
National Hazard Assessment 6 N6
Local 2-Wudam L2 45
Local 3-Suwadi L3 45
National Hazard Assessment 7 N7
Local 4-Muscat L4 45
Local 5-Quriyat L5 45
National Hazard Assessment 8 N8
Local 6-Sur L6 45
National Hazard Assessment 9 N9
Local 7-Masirah L7 45
Local 8-Dugm L8 45
National Hazard Assessment 10 N10
Local 9-Salalah L9 45
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AGGREGATED INDICES WEIGHT PARTIAL INDICES WEIGHT INDICATORS
0,5 HEI - Human 1 H1 - EXPOSED POPULATION
Exposure
Human Vulnerability 0,3 H2 - SENSITIVE AGE GROUPS
Index 05 HSI - Human 0,3 H3 — DISABILITY
’ Sensitivity 0,2 H4 — ILLITERACY
0,2 H5 — EXPATRIATES
05 IEI - Infrastructures 1 |1 - EXPOSED BUILDINGS AND
’ Exposure INFRASTRUCTURES
0,2 |2 - CRITICAL BUILDINGS
lrflrastri?;c.t:reis 4 0,2 |3 — EMERGENCY
ulnerability Index ISI| - Infrastruct
Y 0,5 .n. rfas ructures 0,2 |4 — SuPPLY
Sensitivity
0,2 |5 — DANGEROUS

0,2

|6 — STRATEGIC
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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

Infrastructures Sensitivity

|1 - EXPOSED BUILDINGS AND
INFRASTRUCTURES

12 - CRITICAL BUILDINGS

I3 - EMERGENCY

14 - SUPPLY

I5 - DANGEROUS

16 - STRATEGIC
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Number of exposed buildings and
infrastructures

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)
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. Hazard
Vulnerability
1 (very low) 2 (Low) 3 (Medium) 4 (Hgh) 5 (Very high)
/ \ 1 (Verylow) L(2) L(3) L(4) M(3)
2 (Low) L(2) L(4) M(6) M (8) H(10)
- - 3 (Medium) L(3) M(6) M(9) H(12) H(13)
Human Vulnerability Infrastructure Vulnerability
Index Index 4 (High) L(4) M(8) H(12) H(16)
5 (Very high) M (5) H(10) H(15)

Table 4.3. Risk Matrix
0.4

/ Aggregated risk classification

Risk classes | Very low Low Medium High Very high
Figure 4.8. Partial and aggregated risk results.

Valueranges | [1-1,5) | [1,5-4,)5) | [45-9,5) | [9,5—-18,5) | [18,5—25]

Table 4.4. Aggregated risk classification




X

L4 Muscat




X

il gipall dia
CIVIL AVIATION AUTHORITY

AVl Risk Assessment Study Resuits (9.25 M)

City Inundation
Length (m)

Suhar 3
Wudam 4
Alsahil
Alsawadi 4
Muscat 3.5
Qurryat 2.5

Sur 6
Masirah
Dugum 2

Salalah 1.5



AVl Risk Assessment Study Resuits (9.25 M)

Max Wave Height (meter)

[ = S N = T
O B N W b~ U1 O

S B N W b U1 O N 0 OV

Maximum Wave Height at Beach Generated from Tsunami

(MSZ)

15.29—

6.25 6.5 6.75

7

725 75 775 8 825 85 875
Earthquake Magnitude (Mw)
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6.5
6.75
7
7.25
7.5
7.75

8.25
8.5
8.75

9.25

0.15
0.20
0.37
0.63
1.06
1.88
3.20
4.33
5.85
6.38

10.57
15.29

Muscat
Khaboura
Khaboura
Khaboura
Khaboura
Khaboura
Khaboura
Khaboura

Muscat

Muscat

Qurryat
Qurryat
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