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1. What is a Tropical Cyclone ?
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What is a Tropical Cyclone ?

ITC ENAWO (2017)
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What is a Tropical Cyclone ?

ITC ENAWO (2017)
Spiral bands
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What is a Tropical Cyclone ?

Cirrus Cloud Shield
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What is a Tropical Cyclone ?

Tropical Cyclones are warm core , non frontal, low pressure system over
sea with a closed and organized circulation

- Warm core

- Hot temperature (or
humid) anomaly

- Non frontal
- Weak thermodynamic
gradients

- No baroclinity
— Central symmetry
— Isolines // Wind

2 s

Tropical Cyclone Extratropical Cyclone
Merrill 1993
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A tropical system is defined by the
strength of the mean maximum winds over
sea (10 min average in SWIO)

What is a Tropical Cyclone ?

ﬁ Tropical systems are named when they reach Tropical Storm status

Mean maximum
winds
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very destructive winds
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system Depression Tropical Storm Tropical Storm Cyclone Cyclone Tropical Cyclone
Mean
winds <28 28-33 34-47 48-63 64-89 90-119 > 120
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Primary and Secondary circulations

—— e

wind V
Tangential wind Ve : primary circulation
Radial wind V., : secondary circulation
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Primary circulation
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Hurricane Katrina (Northern Hemsiphere)

- Maximum winds near the surface

- Asymmetries : Movement, Shear, Intensity, Friction (land),
Environnement..
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Primary circulation RMW = Radius of Maximum Winds
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Secondary circulation

height (km)

- Lower inflow / upper outflow

Updrafts mostly in the eyewall
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Cyclostrophic | geostrophic balance

Wind V
Tangential wind Ve : primary circulation
Radial wind V., : secondary circulation

> Coriolis force (f) } Geostrophic
Pressure gradient (P) balance
Centrifugal force Cyclostrophic
’ balance

Vo

V. |V, 1 0P B
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e B - Far from the center
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Eyewall building

When Vs becomes too strong (Supergradient
(a) wind), pressure gradient is not able to
radial wind balance the other forces (max 5-10hPa/km).
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K 5 4 — Updrafts and convection get stronger

- Intensification
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Eyewall building

Convection gets stronger and
closer to the center as the TC
Intensify.

T T
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Convective bands progressively
wraps around the area of
convergence (radius of maximum
winds) and forms the eye.

The eye appears on satellites
Images when it reaches the
tropopause.
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2. Tropical Cyclone climatology
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Tropical cyclone climatology

Tracks and Intensity of Tropical Cyclones, 1651-2006

D TS 1 2 3 4 | 5

Saffir-Simpson Hurricane Intensity Scale
Fobert A. Rohde, UC Berkeley / NASA's Earth Observatory
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| 47 TC worldwide

Tropical cyclone climatology

Tracks and Intensity of Tropical Cyclones, 1651-2006

D TS 1 2 3 4 | 5

Saffir-Simpson Hurricane Intensity Scale
Fobert A. Rohde, UC Berkeley / NASA's Earth Observatory
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3. South-West Indian Ocean climatology
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South-West Indian Ocean climatology
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South-West Indian Ocean climatology

Indien
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VVanation interannuelle du nombre de tempétes (en jaune) et cyclones fropicaux (en rouge)
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12 systems monitored every year,
10 Storms | 5 Cyclones / 3ITC /0,5 VITC
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South-West Indian Ocean climatology

1

Tropical cyclone distribution

Climatology (1985-1986 | 2021-2022) /| South-West Indian Ocean

equator
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South-West Indian Ocean climatology

act1v1te qyclonlque de la saison 2022-2023
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South-West Indian Ocean climatology

Accumulated cyclone energy

Energie cyclonique accumulee

Q10 (1988-2018)
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Season 2022-2023 - Activity above normal
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