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Damaging Winds 

Tornadoes 

Storm Surge Flooding 

Flooding Rains 

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

High surf, rip currents 
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Which Hazards are the Most Dangerous?
The water-related hazards cause about 90% of fatalities! 

Cause of death in the United States directly Percentage of 1963 2012 Atlantic tropical cyclones (right scale) and deadly 
attributable to Atlantic tropical cyclones, U.S. tropical cyclones (left scale) in which noted types of fatalities occurred in 
1963 2012. the United States. 

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



     
   

 
  

 
   

    
   

 
  

    

 

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

Eye Wall 

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

Highest winds 
typically in the 
eyewall of the 
hurricane Spiral Bands 



 

  

    

Hurricane Winds 

Photo Credit: FEMA 

Photo Credit: Jeff Evans, NWS/NOAA 



 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 

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


    
   

Hurricane Harvey Category 4 at Landfall, 
10 pm Friday August 25th, 2017 



  

 

 Hurricane Harvey 
Category 4 Wind Damage 
Rockport, TX 

Photo Credit: Timothy Fadek/Redux for CNN 

Courtney Sacco and Matt Woolbright/Caller-Times via USA TODAY NETWORK 



      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 



  Tropical Storm Imelda 



  Hurricane Ike, 2008 



  

   
  

  

          
      

Hurricane Ike: SE TX Coast 
Storm Surge/ Coastal Flooding 

For storms like Ike, Carla, 1900 storm, water rises well 
before arrival of winds. Don’t wait too long to leave! 

AP Photo/David J. Phillip 

Storm Surge Flooding Houston Chronicle 



  

  

Hurricane Ike: Bolivar Peninsula Devastation 

Image from www.hawkeyemedia.com/bolivar/ 

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. 

Storm Surge Risk Depends on Ground Elevation 

Land elevation above mean sea level. From lidar data. 



    
 

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/ 

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. 



      

 

  

Stay Informed! Keep Track of 
What is Going on in Tropics 

• Useful websites
– Hurricanes.gov
– Weather.gov/houston
– Local EMC pages and social

media



   

    
  

   
     

   

   
    

   

Tropical Weather Outlook: 2-day 

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 

hurricanes.gov 

https://hurricanes.gov


   
  

   
  

   

   
   

 

     
   

     

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 percentagehurricanes.gov
chance 

https://hurricanes.gov








  

https://www.txdot.gov/inside-
txdot/division/traffic/safety/weather/hurricane.html 

Hurricane 
Evacuation 
Routes from TXDOT 

https://www.txdot.gov/inside-txdot/division/traffic/safety/weather/hurricane.html




  
  
   
     

     
    

  
  

 

CDC also recommends 
cloth face coverings, 
hand sanitizer, bar or 
liquid soap be added to 
your kit to help prevent 
the spread of viruses 
including coronavirus 
and the flu. 

From https://www.ready.gov/kit 

https://www.cdc.gov/disasters/hurricanes/covid-19/prepare-for-hurricane.html 

https://www.ready.gov/kit
https://www.cdc.gov/disasters/hurricanes/covid-19/prepare-for-hurricane.html




    Hurricane Isabel Storm Surge Damages Jamestown 
Archeological Collection 

https://www.dailypress.com/news/dp-xpm-20050918-2005-09-18-0509180018-story.html 

https://www.dailypress.com/news/dp-xpm-20050918-2005-09-18-0509180018-story.html


  

       
        

    
      

      
      

   
    

      
    

       

Saving Collections, Caribbean Museums 

In the immediate aftermath of the storms, as 
people reeled from the loss of life and personal 
property, there was already significant concern 
about the endangered cultural infrastructure of 
the Caribbean. The damage to the museums 
represented a significant problem for the 
islanders, both psychologically and 
economically. Caribbean cultural heritage sites 
are not only safe keepers of the islanders’ 
history and identity – they also contribute to 
the tourist economy on which most of these 
islands survive. 

https://culturalpropertynews.org/crisis-intervention-curbs-hurricane-devastation-at-caribbean-museums/ 

https://culturalpropertynews.org/crisis-intervention-curbs-hurricane-devastation-at-caribbean-museums


    
   

        
    

General Takeaways for Collections 

• Understand the risks, vulnerabilities to wind, surge, flooding 
where collections are stored. 

• Try mitigation measures to limit the risk (store in more sturdy 
structures, higher off the ground, outside surge, flood zones, 
etc) 



 

 

         2020 Atlantic Extremely active season possible! If over 21 named storms, Greek alphabet is used 
Names 
Arthur 
Bertha 
Cristobal 
Dolly 
Edouard 
Fay 
Gonzalo 
Hanna 
Isaias 
Josephine 
Kyle 
Laura 
Marco 
Nana 
Omar 
Paulette 
Rene 
Sally 
Teddy 
Vicky 
Wilfred 



     
     

      

      
  

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 

Dan.Reilly@noaa.gov 

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

https://www.weather.gov/media/hgx/HurricaneGuide2020.pdf
mailto:Dan.Reilly@noaa.gov
https://hurricanes.gov
https://weather.gov/houston
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