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Hurricane/Tropical Cyclone Hazards
Every storm is different, brings these in different proportions.

High surf, rip currents



Rappaport, Edward N., 2014: Fatalities in the United States from Atlantic Tropical Cyclones: New Data and Interpretation

Cause of death in the United States directly 
attributable to Atlantic tropical cyclones, 
1963–2012.

Percentage of 1963–2012 Atlantic tropical cyclones (right scale) and deadly 
U.S. tropical cyclones (left scale) in which noted types of fatalities occurred in 
the United States.

Which Hazards are the Most Dangerous?
The water-related hazards cause about 90% of fatalities!



Rappaport and Blanchard, BAMS 2016

Indirectly Related 
Fatalities

Can be more numerous 
than the direct fatalities 
with many storms.

Can also be a result of 
the evacuation stresses 
(Rita)



https://www.nhc.noaa.gov/pdf/sshws_table.pdf

Saffir Simpson 
Hurricane Wind Scale

Describes the wind hazard; only partially related to 

surge and unrelated to flooding rains and tornadoes. 

NOT an overall severity index, need to consider the 

other hazards!

https://www.nhc.noaa.gov/pdf/sshws_table.pdf


Anatomy of the Hurricane: Ike View from Radar
Note Hurricane Eye, Eyewall and Spiral Bands

Eye Wall
Highest winds typically 
in the eyewall of the 
hurricane

Gusty winds and  
tornadoes in the 
spiral bands 
(especially on the 
right side of the 
track)

Spiral Bands



Hurricane Harvey Category 4 at 
Landfall,  10 pm Friday August 25th





Water Hazards: Rainfall and Storm Surge Flooding



Harvey’s Slow Looping Track
Harvey made landfall near Rockport, TX as a cat 4 
major hurricane then slowed down and “weakened” 
(wind speed), was “downgraded” to a tropical storm; 
slow moving hurricanes, tropical storms, depressions 
are notorious for producing extreme rainfall, flooding. 
Spiral bands produced the most intense rain.



Record Rainfall; This analysis a 
combination of gauges and 
radar estimates; extremely 
large area of 30 to 60 inches of 
rain! 60.58 inches near 
Nederland, TX



Hurricane Ike, 2008



AP Photo/David J. Phillip

Hurricane Ike: SE TX Coast 
Storm Surge/ Coastal Flooding

Storm Surge FloodingHouston Chronicle

For storms like Ike, Carla, 1900 storm, water rises well 

before arrival of winds. Don’t wait too long to leave!



Hurricane Ike: Bolivar Peninsula Devastation

Image from www.hawkeyemedia.com/bolivar/ 



Know your storm surge risk. If 
Storm Tide greater than ground 
elevation, you can be flooded.

Note similarities to evacuation 
zone map which are based 
mostly on storm surge risk.

Land elevation above mean sea level. From lidar data.

Storm Surge Risk Depends on Ground Elevation



https://www.nhc.noaa.gov/nationalsurge/

Reasonable Worst Case Surge 
Flooding, Category One Hurricane

https://www.nhc.noaa.gov/nationalsurge/


https://www.nhc.noaa.gov/nationalsurge/

Reasonable Worst Case Surge 
Flooding, Category Two Hurricane

https://www.nhc.noaa.gov/nationalsurge/


https://www.nhc.noaa.gov/nationalsurge/

Reasonable Worst Case Surge 
Flooding, Category 3 Hurricane

https://www.nhc.noaa.gov/nationalsurge/


https://www.nhc.noaa.gov/nationalsurge/

Reasonable Worst Case Surge 
Flooding, Category 4 Hurricane

https://www.nhc.noaa.gov/nationalsurge/


https://www.nhc.noaa.gov/nationalsurge/

Reasonable Worst Case Surge 
Flooding, Category 5 Hurricane

https://www.nhc.noaa.gov/nationalsurge/


Tornadoes/Waterspouts
Can cause locally more significant damage. Usually weaker EF0 and EF1 

tornadoes. Most common in spiral bands right of the center track.



Tropical Weather Outlook: 2-day

hurricanes.gov

Describes the chance a 

disturbance will develop into 

a tropical depression or 

tropical storm in the next 48 

hours

“X” marks current center 

position (estimated)

Percent likelihood is given

There is also a mouseover 

text discussion for more 

details



Tropical Weather Outlook: 5-day

Describes the chance a disturbance 

will develop into a tropical 

depression or tropical storm in the 

next 5 days

“X” marks current center position 

(estimated)

Hatched area is the zone where that 

development could occur

There is also a mouseover text 

discussion for more details and to get 

the percentage chance

Gives additional lead time...no need 

to wait until storm has formed 



Forecast Cone

Describes the most likely 

track of the center of the 

storm; two-thirds of time 

track of center will track 

within cone based on past 5 

years of data.

It is NOT an impact cone; 

significant impacts can and 

do occur outside the cone 

(especially flooding rains and 

surge) even if center is within 

the cone





Storm Surge Potential Inundation Map

• Shows height above ground that water 
could reach; considered a “reasonable 
worse case scenario”; relies on an 
ensemble technique, running numerous 
model (SLOSH) runs.

• What is shown is the “10% exceedance 
height” which means that 90% of 
ensemble runs are lower than this 
height, 10% are higher for any given 
point.

• For more information go to this link: 
http://www.nhc.noaa.gov/surge/inundation/

http://www.nhc.noaa.gov/surge/inundation/


Communicating Storm Surge Risk

• Storm Surge Warnings

• Warning tool to 
highlight areas with 
a danger of life-
threatening storm 
surge inundation

• Geared to general 
public but used by 
emergency mangers 
to convey urgency 
and threat



Follow Trusted Sources
On web, social media follow trusted sources of 
information including local office of emergency 
management

Find your local NWS Twitter and Facebook pages: 
@NWSHouston, weather.gov/houston

NHC forecast information for Atlantic storms can 
be found on Twitter at: @NHC_Atlantic, 
hurricanes.gov

https://www.weather.gov/media/hgx/HurricaneGuide2020.pdf

https://www.weather.gov/media/hgx/HurricaneGuide2020.pdf


https://www.fema.gov/media-library-data/1510690297358-

1e6c4874b251c3022ac4b57b0369e2da/Hurricane_Ready_Business_Toolkit_Interactive_Fina

l_508.pdf



Hurricane Evacuation
Zones by Zip Code

http://www.h-gac.com/hurricane-evacuation-planning/default.aspx

http://www.h-gac.com/hurricane-evacuation-planning/default.aspx


2019 Atlantic Hurricane Season
Eighteen named storms, six of 
which were hurricanes. Average is 
12 named, 6 hurricanes.

Three “major” (category 3 or 
higher) hurricanes. Average is 3.

Five tropical cyclones formed in the 
Gulf of Mexico which ties a record 
for number of “Gulf Developers”; 
one of these (TS Imelda) had a 
major impact on SE TX and the 
Upper TX Coast.

Fourth consecutive “above 
average” season



Tropical Storm Imelda



2020 Atlantic 
Names
Arthur
Bertha
Cristobal
Dolly
Edouard
Fay
Gonzalo
Hanna
Isaias 
Josephine
Kyle
Laura
Marco 
Nana
Omar
Paulette
Rene
Sally
Teddy
Vicky
Wilfred

Forecast for Above Normal Activity in the Tropics
Don’t Know if Our Region Will be Impacted; Need to Prepare Every Year


