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ABSTRACT

EEL I (6 T Te Mo [T {\=E Kyarr Tropical Cyclone was formed on October 2019 in the Arabian Sea

and affected Makran coastlines in Oman Sea. Some small rock armored breakwaters were damaged
consequently though they were designed to withstand similar cyclones. The aim of the present study is
to numerically simulate Kyarr cyclone and investigate the characteristics of the induced waves on Makran
coastlines. The design assumptions are then compared to the simulation results.

M In this simulation, DHI-MIKE software has been used and the Persian Gulf, Oman Sea and
some parts of the Arabian Sea up to the five-degree north line are modeled. The two-dimensional wind
and pressure field are reproduced to simulate storm conditions based on parametric models.

m According to the simulation results, waves with characteristic heights of up to 3 meters and
peak periods of up to 16 seconds are formed near ports in shallow areas of Makran coastlines, which led
to damage to some of small rock armored breakwaters.

Kyarr cyclone simulation results show that the induced waves near ports in shallow areas
of Makran coastlines had significant heights consistent with the assumptions used in the design of coastal
breakwaters but in terms of wave length, longer periods were observed which led to increased run-up,
overtopping and consequent damage to the rock armored structures.
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Fig. 1: Warm and cold air fields in cyclone formation
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Table 2: North Indian Ocean tropical cyclones intensity scale,
India Meteorological Department (IMD)

Maximum wind speed
(3-min average)
less than 17 kt (31 km/h)
between 17 and 27 kt (31

Weather system

1. Low pressure area

2. Depression D

and 49 km/h)
. between 28 and 33 kt (50

3. Deep Depression DD and 61 km/h)
. between 34 and 47 kt (62

4. Cyclonic Storm CS and 88 km/h)
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and 117 km/h)

6. Very Severe Cyclonic VSCS between 64 and 89 kt (118

Storm and 166 km/h)

7. Extremely Severe between 90 and 119 kt

Cyclonic Storm (167 and 221 km/h)

120 kt (222 km/h) and

above

5. Severe Cyclonic Storm SCS

ESCS

8. Super Cyclonic Storm SuUCS
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R v'\_” T A
Saffir-Simpson scale

Storm type

D Tropical depression 38 mph <62 km/h D Category 3 111-129 mph 178-208 km/h . Tropical cyclone
D Tropical storm 39-73 mph 63-118 km/h D Category 4 130-156 mph 209-251 km/h . Subtropical cyclone

[ category 1 74-95 mph  119-153 km/h [T Category 5 2157 mph

[ category 2 96-110 mph 154-177 km/h [[] Unknown

2252 km/h A Extratropical cyclone / Remnant low /
Tropical disturbance / Monsoon depression
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Fig. 3: Cyclone Kyarr track [NRL]
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