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6 - Tropical Cyclones
• A tropical cyclone is a warm-core, low 

pressure system without any "front" 

attached, that develops over the tropical or 

subtropical waters, and has an organized 

circulation.  Depending upon location, 

tropical cyclones have different names 

around the world.
• Atlantic/Eastern Pacific Oceans - hurricanes

• Western Pacific - typhoons

• Indian Ocean - cyclones



6 - Tropical Cyclones

• Tropical Depression: A tropical cyclone with 

maximum sustained winds of 38 mph or 

less.

• Tropical Storm: A tropical cyclone with 

maximum sustained winds of 39 to 73 mph.

• Hurricane: A tropical cyclone with maximum 

sustained winds of 74 mph or higher.



6 - Tropical Cyclone Structure
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6 - Tropical Cyclone Structure

Eyewall / Wall Cloud:

An organized band or ring of 

cumulonimbus clouds that surround 

the eye, or light-wind center of a 

tropical cyclone. 

Eyewall and wall cloud are used 

synonymously



6 - Safir-Simpson Hurricane Wind Scale
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6 - How well do we know the Wind

• Hurricane Data 

– Satellites

– Aircraft

– Dropwindsonde

(1000’s are dropped every year)

– Ship and Buoy Data

– Doppler Radar

• National Hurricane Center

– They want to know intensity

– They want to forecast the path  

– They want to issue accurate warnings 





https://www.ndbc.noaa.gov/
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6 - Cumulative Speed Effect



6 - Flood & Wind - What is Storm Surge?
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6 - Flood & Wind - Hurricane Sandy



6 - Flood & Wind - Hurricane Sandy



6 - Flood & Wind - Storm Surge

https://www.compuweather.com/services/
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Example : Sandy Total Loss 



Scientific Method

1. Propose or define a non-biased question.  

2. Information Gathering Stage –site observations 

of damaged and not damaged conditions, 

surrounding area observations, and storm data 

information.  

3. Construct a Hypothesis

4. Test the individual hypothesis one by one.  

Analyze the data and draw conclusions, and 

accept or reject the hypothesis.  

5. Communicate the results.  



Site Specific Weather Data

Source:  CompuWeather

Hurricane Sandy



Example : Sandy



Example : Sandy



Example : Hurricane Sandy



Example : Hurricane Sandy



Hurricanes - High Water Marks

1. Hydrostatic pressure - force that water at rest exerts on any 

submerged object

2. Hydrostatic vertical force (buoyancy)

3. Hydrodynamic forces - is the force exerted on a vertical obstruction 

(foundation wall) by flowing water and debris

4. Waves



The Scope of Work needs to be clearly 

defined.  

1. What is the cause of the reported 

damage?

2. What is the extent of wind damage?

3. What are the repair recommendations?

1. Historical Weather History  

2. Collateral Evidence of Wind

3. Eyewitness Testimony

4. Damage Consistent with Science 

(Physics & Fluid Mechanics & Material Strength) 

Summary


