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WHAT IS STEM EDUCATION?



WHAT IS STEM EDUCATION?

SCIENCE

TECHNOLOGY

ENGINEERING

MATH



WHAT IS THE SCIENCE OF 

WEATHER?



WHAT IS THE SCIENCE OF 

WEATHER?

METEOROLOGY
• REQUIRES MATH CLASSES

• REQUIRES SCIENCE CLASSES



SCIENCE

TECHNOLOGY

ENGINEERING

MATH

Meteorology

STEM Career



METEOROLOGY IS THE STUDY 

OF WEATHER AND CLIMATE



WHEN DOES THE HURRICANE 

SEASON START AND END?



WHEN DOES THE HURRICANE 

SEASON START AND END?

Starts: June 1st

Ends: November 30th







Hurricane Numbers: 

Avg.        2020     

Named Storms              12         30          

Hurricanes                       6          13           

Majors (Cat. 3,4,5)         3           6       

*We are in an active cycle that lasts 25 to 30 years.  

*The active cycle started in 1995.





Steering Currents



Hurricane Eta



Hurricane Recipe

Low Pressure Warm Ocean

Moist 
Atmosphere

No Wind Shear



2020 Hurricane Recipe

La Niña

Low Surface Air 
Pressures

West African 
Monsoon





Weapons of a Hurricane



Hurricane Categories



Storm Surge



Storm Surge



Flooding



Forecast Cone



How is the forecast cone 

created?

What does the cone show us and 

what does it not show us?



Hazards Extend Far From Center



Cone Shows Location but Not Hazards



Hurricane Hazard Graphics
Wind Speed 
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DOES ANYONE FLY INTO 

HURRICANES?



NOAA Hurricane Hunters





Photo: M. Black HRD





Dropsonde
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WHAT IS WIND MITIGATION?



WHAT IS WIND MITIGATION?

PROTECT YOUR HOME FROM 

HURRICANE WIND.



Hurricane Wind Mitigation



NHERI Experimental Facility



Media Demonstration 

Video #1

https://youtu.be/d5qjZO7dVDg

https://youtu.be/d5qjZO7dVDg


Media Demonstration 

Video #2

https://youtu.be/OBxoIZrvY3k

https://youtu.be/OBxoIZrvY3k


Positive and Negative Forces 



Which roof shape is best in a hurricane? 



Which roof shape is best in a hurricane? 



Hurricane Straps



Garage Door Failure



Code-Approved Garage Door



Hurricane Maria



Hurricane Maria



Hurricane Shutters
What is stronger, plywood or metal?



Tape Does Nothing!



Hurricane Irma



BUILDING CODE
1980s building codes on Left and Right; 2014 Building Code in Center

Florida Keys Irma Damage

Picture Credit:  Andy Newman

Florida Keys Irma Damage

Picture Credit:  Andy Newman



Hurricane Michael
Category 5 (160 mph) in the Florida Panhandle, October 10th, 2018



Florida Panhandle Hurricane Michael Damage
Picture Credit:  DeVoreDesign.com

BUILDING CODE
1980s building codes on Left and Right; 2017 Building Code in Center
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Wall of Wind Mitigation Challenge

FIU News Video Story

https://youtu.be/QQRlf8uy8eQ

https://youtu.be/QQRlf8uy8eQ


2021 Wall of Wind Challenge

• Students will prepare three components for the 
competition:  a physical test (March 26th), an oral 
presentation (March 23rd), and a written technical 
paper due March 22nd.

• The top 3 winning teams will be determined by a 
cumulative weighted score: physical (50%), oral 
(25%), paper (25%).

• Each high school will be allowed to enter one team; 
it is up to each teacher from each school to 
determine how many students will participate as a 
Team for this competition; however, only 4 students 
from the Team will be allowed to do the oral 
presentation; less than 4 can compete, but not 
more.



2021 Wall of Wind Challenge

• Oral presentations should effectively communicate some 
scientific process and analysis involved with the 
development of the hurricane wind mitigation solution 
for their building model; oral presentations should also 
consider the values and benefits of their mitigation 
solution, similar to a new business presentation to 
potential investors. The oral presentation will be a 
recorded Zoom video of no more than 7 minutes.

• Written technical papers should include any scientific or 
mathematical analysis involved with the development of 
their hurricane wind mitigation solution for their building 
model and describe how hurricane wind mitigation is 
being addressed with their solution.   The calculation of 
their porosity must also be described.  



2021 Wall of Wind Challenge

• The objective of the 2021 Wall of Wind Mitigation Challenge is for 
students to design a way to reduce the impact of wind scour on a building’s 
flat roof. Each team’s task is to develop a mitigation solution that will 
improve the building’s aerodynamic performance in order to prevent the 
gravel on the roof from being blow away (scouring) by hurricane-force 
winds. The mitigation solutions will actually be tested by the real NSF-
NHERI 12-Fan Wall of Wind in a controlled wind field to evaluate the 
effectiveness of the mitigation solution. 



2021 Wall of Wind Challenge

Examples of Wind Scouring







2021 Wall of Wind Challenge



2021 Wall of Wind Challenge
Each Team Receives One Flat Rooftop



2021 Wall of Wind Challenge

• The flat roof mitigation solution may be created by: 

Constructing a parapet on the flat roof.

Constructing and attaching a mitigation device along 
the upper edges of the building’s walls.

Constructing and attaching a mitigation device along 
the perimeter of the flat roof.

Any combination of options (1) and (2) and (3).

• Scoring for the WOW Challenge will be based partially 
on the ability of the mitigation solution to reduce 
scouring on the roof (physical test). 

• Judges will also evaluate the building models on 
aerodynamic performance, aesthetics, practicality, 
marketability and feasibility, and how innovative.  



2021 Wall of Wind Challenge

• Physical tests will occur on a uniform cube (3ft x 3ft x 
3ft). These cubes are to represent a building with a flat 
roof. Teams will be provided with the top portion of the 
cube (3ft x 3ft x 0.5ft), which will represent the flat roof, 
on which they will attach their mitigation solution

3ft

3ft

2020 Wall of Wind

Challenge

 

2.5ft 

3ft 

0.5ft Top portion (to be provided) 

 

 



2021 Wall of Wind Challenge

• The flat roof mitigation solutions shall adhere to the 
following restrictions: 

• If using a solid parapet, it can be no more than 1½ inches tall 
and ¾ inch thick. This parapet can be made out of any 
material. 

• There will be no restriction as to what can be placed in the 
area that extends 2¼ inches out of the top outer corner of 
the parapet and 6 inches below this same point. Any 
material may be used here. 

• In the 3” by 6” area above the area shaded in red, any 
material used must be 40% porous or greater. Proof of 
porosity will be required and should be included in the 
Team’s written technical paper. 

• Teams may submit photographs of the proposed mitigation 
solution for preliminary review.  This is strongly encouraged.



2021 Wall of Wind Challenge

 

3 in. 

6 in. 

6 in. 

1½ in. 

2¼ in. 

No limit on what can be 
designed in this area 

Materials must be 40% porous or 
greater. Please show proof of porosity. 

If using a parapet, it can be no more 
than 1½ in. tall and ¾ in. thick. 

2.5ft 

3ft 

0.5ft 
Top portion (to be provided) 

 

 



2021 Wall of Wind Challenge

45° wind angle of incidence will be used during testing of the 
flat roofs.

 

45o 



2021 Wall of Wind Challenge
Awards for 1st Place, 2nd Place and 3rd Place
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