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National Weather Service hurricane forecast and warning products are like a mosaicé

The National Hurricane Center paints the ñbig pictureò...

and the local Weather Forecast Offices tell the local story
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ÅTropical Cyclone: a 

rotating organized system 

of clouds and t-storms. 

ïForms and derives its energy 

from warm tropical waters.

ïWarm core and non-frontal.

ïStrongest winds near the 

center in the eyewall.

ïWind maxima in the lowest 

10 kft.

- Symmetry of precipitation.

Definitions



ÅExtratropical cyclone: a 
storm system that primarily 
gets its energy from 
temperature contrasts 
across the storm. 

ïFrontal

ïCold core

ïStrongest winds far removed 
from center.

ïStrongest winds near jet stream 
level (>30 kft)

ïAsymmetry of precipitation 
(heaviest left of track)

Definitions



ÅWhat tropical cyclones are called varies by 

oceané

ïAtlantic/Eastern 

Pacific Oceans: 

Hurricanes

ïWestern Pacific: 

Typhoons

ïIndian Ocean: 

Cyclones

Identification



Stage Sustained wind speed 

(mph)

Tropical Depression Less than 39 mph (must 

have a closed surface 

circulation)

Tropical Storm 39-73 mph

Hurricane 74 mph or greater

Major Hurricane 111 mph or greater (Cat 3)

Classification



Category Winds Damage

One 74-95 mph Some Damage

Two 96-110 mph Extensive Damage

Three 111-129 mph Devastating Damage

Four 130-156 mph Catastrophic

Five Greaterthan 156 mph Catastrophic

For more information on the Saffir-Simpson Hurricane Wind Scale: 

http://www.nhc.noaa.gov/aboutsshws.php

THE SAFFIR-SIMPSON SCALE IS ONLY A WIND SCALE!

Storm Year Location SSHS Storm Surge

Ike 2008 Upper TX coast Cat 2 15-20 ft

Charley 2004 SouthwestFlorida Cat 4 6-7 ft

Saffir -Simpson Hurricane 

Wind Scale



TROPICAL CYCLONE 

COMPONENTS AND 

FORMATION



ÅRelatively steep lapse rates

ïPotentially unstable to 

moist convection

ÅGenerally a minimum 

distance of 300 miles from 

the equator

ÅWarm ocean waters 

ïAt least 80F through a depth of about 150 ft

ÅRelatively moist air near the mid-levels (10,000-18,000 ft) 

of the atmosphere

ÅA pre-existing near surface disturbance

ÅLow values (<20 kt) of vertical wind shear (change of wind 

speed/direction with height) between the surface and the 

upper troposphere. 

Ingredients for Development



Locations for Development

123
4

567

http://www.nhc.noaa.gov/nhcexit.php?http://www.srh.noaa.gov/jetstream/tropics/tc_basins.htm


ÅEasterly Waves: Also called tropical waves, this is an inverted trough of low pressure 
moving generally westward in the tropical easterlies. A trough is defined as a region of 
relative low pressure. The majority of tropical cyclones form from easterly waves.

ÅWest African Disturbance Line (WADL): This is a line of convection (similar to a 
squall line) which forms over West Africa and moves into the Atlantic Ocean. WADL's 
usually move faster than tropical waves.

ÅTUTT (Tropical Upper Tropospheric

Trough): is a trough, or cold core low in the 

upper atmosphere, which produces 

convection. On occasion, one of these 

develops into a warm-core tropical cyclone.

ÅOld Frontal Boundary: Remnants of a 

polar front can become lines of convection 

and occasionally generate a tropical 

cyclone. In the Atlantic Ocean storms, this 

will occur early or late in the hurricane 

season in the Gulf of Mexico or Caribbean 

Sea.

Locations for Development
North Atlantic



Structure



ÅEyeïa calm, clear 

area in the center of a 

tropical cyclone that is 

associated with light 

winds and sinking air

ÅEye Wall ïa ring of 
intense thunderstorms 
immediately 
surrounding the eye

ïStrongest winds and 
heaviest rain is located 
here

Structure



ÅRainbandsïcurved 

bands of rain and 

thunderstorms that 

spiral outward from the 

eye wall

ïOften associated with 

tornadoes

ïBreaks between rainbands 

may be relatively rain-free 

with lighter winds

ïTend to get progressively 

stronger the closer they 

are to the eye wall

Structure



TROPICAL CYCLONE 

CLIMATOLOGY



All Tropical Cyclones ïthrough 

2017



North Atlantic Climatology 
June



North Atlantic Climatology 
July



North Atlantic Climatology 
August



North Atlantic Climatology 
September



North Atlantic Climatology 
October



North Atlantic Climatology 
November



Å Average date of 

first named 

storm:  

July 9

Å Average date of 

first hurricane:  

August 10

Å Average date of 

first major 

hurricane: 

September 4

Å Average date of 

last named storm: 

November 23

Hurricane season runs from June 1st-November 30th

North Atlantic Climatology



Frequency
(per 100 years)



2005



Probability of Named Storm

20-30%



Return Period - Hurricane



Return Period ïMajor Hurricane



All tropical systems passing within 65nm 

of Washington DC 1851-2016

Mid -Atlantic Climatology



HAZARDS



Storm Surge High Wind

Flooding Rain Tornadoes









Indirect Deaths



Flooding Rain



ÅTwo types occur:

ïFlash Flooding:  A rapid and 

extreme flow of high water 

into a normally dry area, or a 

rapid water level rise in a 

stream or creek above a 

predetermined flood level, 

beginning within six hours of 

the causative event.

ïRiver Flooding:  runoff from 

heavy rain enters a river and 

causes it to overflow its 

banks. Occurs over the 

course of many hours to a 

few days.

Flooding Rain

http://blogs.fayobserver.com/weather/files/2009/03/flash_flood_car.jpg
http://upload.wikimedia.org/wikipedia/commons/4/46/Hurricane_Isabel_flood_damage_Maryland.jpg


Rainfall amounts from tropical systems 
within WFO Sterlingôs Warning Area

Nelson Co., VA: 27.00ò Hurricane Camille 1969

Waynesboro, VA: 20.20ò Hurricane Isabel 2003

Shenandoah NP, VA: 18.93ò TS in 1942

Ft. Belvoir, VA:  13.48ò remnants of Lee 2011

Westminster, MD: 14.23ò Hurricane Eloise 1975

Westminster, MD: 13.56ò Hurricane Agnes 1972

Parkville, MD:  11.65ò remnants of Lee 2011

Annapolis, MD: 11.60ò Hurricane Floyd 1999

Leonardtown, MD 11.52ò Hurricane Irene 2011

Berkeley Springs, WV: 7.94ò Hurricane Agnes 1972

Hardy Co., WV: 6.90ò Hurricane Hazel 1954

Pendleton Co. WV: 6.87ò Hurricane Eloise 1975

Flooding Rain



Flooding Rain



Greatest potential for loss of life related to a 

hurricane is from a storm surge.

Storm Surge



There are a large number of considerations  in 
determining the height of the storm surge, some 
of which arenôt meteorological

ïThe stronger the winds, the 

higher the potential storm 

surge. 

ïHighest surges occur usually 

to the right of where the 

center of the storm makes 

landfall. 

ïFast moving storms = higher 

surges along the open coast.

ïSlow moving storms = greater 

flooding inside bays and 

estuaries

Storm Surge



ÅThe larger the storm is in 

size, the higher the storm 

surge will be and the 

larger area of coastline 

that will be affected.

ÅDirection of storm 

approach often impacts 

the extent of storm surge.

ÅShallow sloped shorelines, 

as opposed to steep ones, 

are prone to higher storm 

surges

Storm Surge



Storm Surge Video



Storm Surge Damage



Storm Surge Damage


