Cyclonic Storm

A cyclonic storm is a large-scale rapidly rotating
storm system characterized by a low-pressure
center, strong winds, and a spiral arrangement of
thunderstorms that produce heavy rain.

* Formed from organized groups of thunderstorms.

* Classified depending on its strength and location:

» Tropical Depression
» Tropical Storm

» Tropical cyclone (Southern
Hemisphere and Indian Ocean)

» Typhoon (Northwestern Pacific)

» Hurricane (Northeast Pacific or
North Atlantic)




Ingredients of a Cyclonic Storm
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http://video.google.com/videoplay?docid=-1466478547302123698&q=hurricane+formation&hl=en

Winds, Pressure, Rotation

e “Hurricane strength” wind speeds > 74 mph.

* Barometric pressure inside a cyclonic storm is LOW.

* In which direction does a cyclonic storm rotate?

COUNTERCLOCKWISE
in Northern Hemisphere in Southern Hemisphere



Where are Hurricanes Forming?
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http://upload.wikimedia.org/wikipedia/commons/d/d7/ITCZ_january-july.png

When is Hurricane Season?

* Northern Atlantic Ocean: a distinct cyclone season
occurs from June 1 to November 30 (peaking from late
August through September).

e — T e = e

* Northeast Pacific Ocean: * North Indian basin: April to

May 15 to November 30. December (has two peaks -
May and November).

* Northwest Pacific: year-
round (a minimum in e Southern Hemisphere:
February and March and a year-round (peaking mid-
peak in early September). February to early March).
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CYCLONES

The majority of cyclonic storms form between 10 and 30
degrees of latitude away of the equator:

 87% between 10-20 degrees north or south,

* rarely form or move within 5 degrees of the equator
where Coriolis effect (responsible for storm rotation) is low.




Historical Data
Tropical Cyclones, 1945-2006

Saffir-Simpson Hurricane Scale:

hurricane hurricane hur
category 1 category2 [category3




— urricane Structure —
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@ Brooks/Cole, Cengage Learning




Pressure and Wind Speed Profile
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What destroys a hurricane?

PY Strong vertical UPPER—LEVELW'IND&
wind shear causes
convection and loss
of vertical storm
organization.

° Cold water . LOWER-LEVEL WINDS

(mOVIng over waters | WEAK SHEAR = FAVORABLE STRONGSI{E= UNFAVORABLE
significantly below high douds

26.5 °C/79.7 °F).

low clouds

e Movement over land - most strong storms lose their
strength very rapidly after landfall and become disorganized
areas of low pressure within a day or two as a result of
friction and lack of moisture.




Measuring Hurricane Strength

Saffir-Simpson Hurricane Scale

Wind speed (mph) | Storm surge (feet)

Additional classifications

Tropical storm 39-73 0-3

Tropical depression 0-38 0



What is Storm Surge?

Storm surge is an abnormal rise of water generated by a
storm, over and above the predicted astronomical tides.

A storm surge... ...and its destructive power
Low pressure Winds pile up The surge can begin before Ballering waves may
near eye pulls waler and push it the storm hits, cutling off ___  erode beaches and
water higher. ~I . ' 4 toward shore. escape routes. damage buildings.
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A shallow coastline slope ] Waves push the
produces a greater surge —_ water inland faster — Floating debns can
than a steeper slope. than it can drain off. act as battering rams.

Source: NOAA: Wealther Undergreund

Important factors: storm intensity (wind speed) and size,
forward speed, angle of approach to the coast, central pressure
(minimal contribution in comparison to the wind), the coastline

shape and bathymetry.




Stages of Hurricane Development

1. Tropical Depression (Wave) 2. Tropical Storm

»

Feeder bands are beginning
Lacks structure — no well to develop. Eye and eye wall

still not well formed.

. In the Atlantic, storms are
Not given a name yet. given a name at that stage.

developed feeder bands or eye.



Stages of Hurricane Development

3. Category 1 Hurricane 4. Category 2 Hurricane

Winds-75-94 mph _
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Well developed An eye and eye WaII are usuaIIy

feeder bands. An eye very well formed.
begins to form. Storm is tightening around center.



Stages of Hurricane Development

5. Category 3 Hurricane 6. Category 4 Hurricane

All shrubs, signs and trees

Now a “Major Storm”. ,
. - blown down. Extensive damage
Intense flooding and building to doors and windows.

dar':;'\age W':' ?:CC‘:L"O .mlostdartehas Major damage to lower floors
on the coast. rurther iniand, the of structures near the coast

damage will still be substantial. due to storm surge.



Stages of Hurricane Development

Stage 7 — Category 5 Hurricane

Winds greater than 156 mph!” - ¢ "

1=

L D
L QR

. =%, Hurricane Andrew =
@ NOAA-12 AVHRR HRPT

A Multi-spectral False Color Image ‘- -,
e q@ust 23,3992'@ 12:31 UTC

Complete roof failure on many residential and industrial
buildings. Some complete building failures. Massive
evacuation of residential areas on low ground (5-10 miles).




North Atlantic Hurricane Lifecycle
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Hurricane Katrina, 2005

g Time frame: August 23-31

Max intensity: Category 5
Landfall: Category 3
8 Damage: >100 billion USD

Max sustained
winds: 175 mph
(280 km/h)

jf‘f"i Storm surge:
= i 25 to 28 feEt
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At Once...
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