INntroduction to
Tropical
Cyclones

Tropical cyclones are powerful, rotating storms that form over
warm ocean waters. They are known by different names around
the world, such as hurricanes, typhoons, or cyclones. These
intense storms can bring destructive winds, heavy rains, and

flooding to coastal regions.
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Definition and Characteristics

Tropical Cyclone

1
Intense rotating storm system
Low Pressure
2
Circulates counterclockwise in the Northern Hemisphere
High Winds
3

Speeds of 74 mph or greater

A tropical cyclone is a large, swirling storm system that forms over warm ocean waters. It is characterized by a low-
pressure center, strong winds, and heavy rain. These storms circulate counterclockwise in the Northern Hemisphere and
are capable of causing significant damage to coastal areas due to their high winds, heavy rainfall, and storm surge.



Formation Conditions

1 Warm Ocean Temperatures

Tropical cyclones require warm ocean temperatures of at least 26°C (79°F) to a
depth of 50 meters. This warm water provides the energy and moisture needed to
fuel the storm's development.

9 Low-Level Convergence

As warm, moist air rises, it creates an area of low pressure at the surface. This
draws in more warm air, creating a feedback loop that intensifies the storm.

3 Thunderstorm Activity

Robust thunderstorm activity is essential for tropical cyclone formation. These
thunderstorms release latent heat, which fuels the storm's rotation and growth.




Warm Ocean Temperatures

Warm Ocean Sea Surface Temperature Cyclone Fuel
Temperatures High sea surface temperatures are a The warm ocean temperatures act
Tropical cyclones form over warm crucial ingredient for tropical as the "fuel” for tropical cyclones,
ocean waters with temperatures of cyclone formation and providing the energy needed to

at least 26°C (79°F) to a depth of 50 intensification. Warm waters provide power the storm's intense winds,
meters. This warm water provides the necessary heat and moisture to heavy rainfall, and other destructive
the energy that fuels the storm's drive the storm's convection and effects.

powerful winds and thunderstorms. wind circulation.



Coriolis Effect

The Coriolis effect is a crucial factor in the formation
and movement of tropical cyclones. It describes the
apparent deflection of air masses due to the Earth's

rotation.

This effect causes air to spiral inward towards the
low-pressure center of a cyclone, creating the

characteristic circular motion.




Low-Level Convergence

Low-level convergence is a key ingredient for the formation of
tropical cyclones. As warm, moist air rises near the Earth's
surface, it creates an area of low pressure that sucks in more air

from the surrounding environment.

This inflow of air, combined with the Coriolis effect, helps spin up
the developing cyclone and allows it to intensify further as

thunderstorms cluster around the center.




Thunderstorm Activity

Cloud Formation

Thunderstorms form when warm,
moist air rises rapidly, creating
towering cumulonimbus clouds
that can reach up to 60,000 feet in

height.

Electrical Discharges

As the rising air cools, water vapor
condenses and ice crystals form,
leading to a buildup of electrical
charge that is released as

lightning.

Intense Precipitation

The vigorous updrafts in
thunderstorms also produce heavy
rain, often accompanied by strong
winds, hail, and even tornadoes in

Severe cases.



Eye and Eyewall Structure

At the center of a tropical cyclone lies the eye - a
region of calm, sinking air surrounded by the eyewall.
The eyewall is a ring of intense thunderstorms that
encircle the eye, producing the cyclone's most

destructive winds and rainfall.

The eye typically ranges from 20-60 km in diameter
and can be as calm as a clear summer day. The
eyewall, however, is where the cyclone's maximum
sustained winds and greatest threat to life and
property are located.




Impacts and Hazards

Destructive
Winds

Tropical cyclones can
produce devastating
winds that can level
buildings, topple trees,
and knock out power

for days or even weeks.

Flooding Rains

Heavy rainfall
associated with
tropical cyclones can
cause catastrophic
flooding, leading to
loss of life,
infrastructure damage,
and widespread
disruption.

Storm Surge

The storm surge, a
rapid rise in sea level,
can submerge coastal
areas, destroy homes
and businesses, and

cause severe damage.

Tornadoes

Tropical cyclones can
also spawn tornadoes,
adding an additional
layer of destruction to
the already dangerous
weather conditions.



Forecasting and Tracking

Predictive Modeling Satellite Monitoring
Advanced weather forecasting Continuous satellite surveillance
models analyze atmospheric data provides real-time monitoring of
to predict the formation, intensity, storm systems, allowing

and trajectory of tropical cyclones meteorologists to closely track
with increasing accuracy. their development and movement.

Early Warning Systems

Sophisticated early warning systems alert vulnerable communities of
approaching storms, giving them precious time to prepare and evacuate if

necessary.




