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	CHAPTER 1





WHAT IS A HURRICANE?

The Anatomy of a Storm

A tropical cyclone is an almost circular storm of extremely low pressure and high winds that spiral inward, accompanied by heavy rainfall. There are three types of tropical cyclones: tropical depressions, tropical storms, and hurricanes, which are the most intense and dangerous.

Hurricanes have three distinctive parts: the eye, the eye wall, and spiral rain bands.

The Eye

One of the most familiar parts of a tropical cyclone is the eye, produced by the intense spiraling of the storm. It is the region where the surface pressure is lowest and the temperature aloft is warmest, and the air in it is slowly sinking. The eye is the innermost zone of the tropical cyclone, but it is not always in the center of the storm. Sometimes it turns or moves in various directions with the storm itself, which continues to move forward on its own course.

The eye is surprisingly calm, with little or no wind. Within it, the skies are often clear, despite the fact that winds and clouds continue to rage around the edge of the eye. As the eye passes over a site, the sky clears and calm prevails. Then, the storm strikes again with high winds from the opposite direction.

[image: image]

The eye of a hurricane. U.S. Air Force

The Eye Wall

The eye of a tropical cyclone is surrounded by a ring of thunderstorms called the eye wall. The heaviest rain, strongest winds, and worst turbulence are normally in the eye wall. The mechanisms by which the eye and the eye wall are formed are not well understood, but it is generally thought that the feature is a fundamental component of all rotating fluids.

Spiral Rain Bands

Hurricanes are surrounded by bands of heavy convective showers that spiral inward toward the storm’s center. Cumulus and cumulonimbus (thunderstorm) clouds rise, and lightning develops in the spiral rain bands at the hurricane’s edge.



	[image: image]

Do not relax your precautions if a hurricane suddenly dies down. The eye may be passing directly over you.
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The upper eye wall of Hurricane Katrina, captured from a NOAA Hurricane Hunter aircraft over the Gulf of Mexico. The day before making landfall on August 28, 2005, Katrina was a strong Category 4 storm, and the eye was approximately 48 km (30 miles) in diameter. Note the spiral banding in the eye wall clouds and the clear sky above the eye. NOAA

The Life Cycle of a Hurricane

Origin

Many hurricanes that strike North America form in the tropical waters of the Atlantic Ocean or Caribbean Sea, move on a westerly to northerly track, steered by the prevailing wind direction, and strike the mainland on either the Gulf or Atlantic coast.

Hurricanes develop only in certain areas of the earth. Climatologists have defined seven regions of tropical storm formation: the western north Pacific, the eastern north Pacific, the Atlantic, the southwest Indian Ocean, the north Indian Ocean, and two areas off Australia: the southeast Indian Ocean and the southwest Pacific Ocean. The shape of the south Atlantic Ocean basin does not allow storm clouds from Africa enough time over warm water to develop into cyclones, and the waters of the eastern south Pacific are simply too cold for hurricane formation.

In order for tropical cyclones to form, several environmental conditions must be present:

• The cyclone must originate over ocean water that is least 26.5°C (80°F). Hurricanes draw their energy from the warm water of the tropics and the latent heat of condensation.

• The atmosphere must quickly become cooler as the altitude increases. This condition creates instability. If the air is unstable, the warm surface air will continue rising. If winds at all levels of the atmosphere are blowing at the same speed and from the same direction, the disturbance will grow.

• Cyclones form no closer to the equator than approximately 500 kilometres (300 miles). This is because of the Coriolis Force, an effect caused by the turning of the earth, which starts the cyclone spiral and maintains the low pressure of the disturbance. Close to the equator, the Coriolis Force is too weak.

• An upper atmosphere high-pressure area above the growing storm should be present. The air in such high-pressure areas flows outward, pushing away the air that is rising in the storm and drawing even more air up from the low levels.

The Growth of a Hurricane

A hurricane progresses through a series of stages from birth to dissipation. First, it begins as a tropical disturbance: a large area of organized thunderstorms that maintain their identity for more than 24 hours.

If the area of thunderstorms organizes so that a definite rotation develops and winds become strong, the system is upgraded to a tropical depression. At this point, a low-pressure center exists and the storm is given a number.

If winds continue to increase to 63 kilometres per hour (39 miles per hour, or 34 knots), the system becomes a tropical storm and is given a name. The system becomes more organized and the circulation around the center of the storm intensifies.

As surface pressures continue to drop, the storm becomes a hurricane when wind speed reaches 118 kilometres per hour (74 miles per hour, or 64 knots). An eye develops near the center of the storm, with spiral rain bands rotating around it.
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Typhoon Tip (1979), in the northwest Pacific, was the largest tropical cyclone on record. The circulation around it measured 2174 kilometres (about 1350 miles) across.





Storm Track

Tropical cyclones tend to travel common paths, following the predominant wind in the region. For example, late season hurricanes over the Atlantic often begin near Africa, drift west on the trade winds, and then veer northeast as they meet the prevailing winds coming eastward across North America.

The storm track is also affected by the Coriolis Force and by troughs and subtropical ridges in the atmosphere. Predicting the tracks of tropical cyclones would be much easier if the wind currents that drive these storms were fixed in time. The reality is that these currents change constantly, so the tracks of tropical cyclones are difficult to predict.

Power Loss

A hurricane will begin to dissipate when the conditions that enabled it to form and grow no longer exist. When it passes over cooler waters or makes landfall, it will begin to dissipate because its main energy source, the warm ocean water, is no longer there. Since land is a rough surface, friction will slow down the movement of the hurricane once it makes landfall, weakening it by disrupting the low-level inflow of warm air.


Hurricane Size

Hurricanes are typically about 480 kilometres (300 miles) wide, although they vary considerably. Size does not necessarily indicate a hurricane’s intensity. At nearly the same location, Floyd (1999, left) was at least twice the size of Andrew (1992, right), although both were Category 4 hurricanes.
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NOAA



Tropical Cyclones in Canada

Since Atlantic Canadian waters are much cooler than the tropical waters where hurricanes are formed, hurricanes usually lose their energy source, and most are in the decaying stage of their life cycle by the time they reach these latitudes. Storms that have moved inland also weaken rapidly because they are beyond their source of energy, and the frictional drag of the land wears them out. The energy of a dissipated storm can continue to move through the atmosphere even when the storm is no longer visible on a weather map. Heavy rain from the very moist tropical air may continue to fall over the region.

Some tropical cyclones undergo post-tropical transition while near Atlantic Canada. As they move into the stronger air streams and cooler air temperatures of the middle latitudes, the storms accelerate, and their rain and wind patterns change. The heaviest rains shift to the left side of the accelerating storm, while the strongest winds occur on the right side. In addition, very high waves can mark the right-hand side of the post-tropical storm’s track. Because of these pattern changes, land areas in Canada are frequently affected by the heavy rains but seldom experience the strongest winds.

Saffir-Simpson Scale
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