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Lesson 3 – Impact Load of Hail
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Effect
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ENERGY
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4. Potential Energy = mass x height

2. Potential

Spring Energy

5. Kinetic Energy
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1. Work Energy

Force x distance

3. Kinetic Energy

½ (mass) (Velocity)2



Terminal Velocity

E = ½ (mass) (Velocity)2
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E @ ½ (diameter)3(Velocity)2

Energy or Hail
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¾”    hail = 4     times Energy of ½” Hail

1”     hail = 13   times             “

1 ¼” hail = 30   times             “

1 ½” hail = 60   times             “

1 ¾” hail = 120 times             “

2”     hail = 200 times             “

½”    Hail = 1/2 lb roll of quarters @ 6 in 

¾”    Hail = 1/2 lb roll of quarters @ 1 ft

1”     Hail = 1 lb can of soup         @ 1 ft

1 ¼” Hail = 1 lb can of soup         @ 4 ft

1 ½” Hail = 1 lb can of soup         @ 8 ft

1 ¾” Hail = 3 pound toaster          @ 5 ft

2”     Hail = 5 pound bottle of pop @ 5 ft



Cross Winds & Hail Impact

72 mph

40 mph

82 mph

E = ½ (mass) (Velocity)2

30 %
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E = (82)2 / (72)2
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90
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Impact Angle

0 – 90 degrees
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http://www.spc.noaa.gov/climo/online/

NOAA’s National Weather Service 

Storm Prediction Center

http://www.spc.noaa.gov/climo/online/


NOAA National Center For Environmental Information

https://www.ncdc.noaa.gov/data-access/severe-weather
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https://www.ncdc.noaa.gov/data-access/severe-weather


Hail Swath Maps
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WW1 – Invention of Radar
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air
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How the Radar Works
"radar reflectivity factor" (Z).

diameter (D)
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“there isn’t a direct relationship between hail 

size and reflectivity value”
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Base Reflectivity



5-30 DBZ

(blue and green colors) indicate light precipitation

Values 

above 45 

intense

precipitation

Anything 

above 60 dBZ

generally 

means that 

the sample 

volume 

contains some 

hail
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Composite Reflectivity



"composite 

reflectivity," 

shows the 

maximum 

reflectivity 

(dBZ) in a given 

vertical column 

for all columns 

in the radar's 

range.
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Composite Reflectivity
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NOAA National Oceanic and Atmospheric Administration

National Centers for Environmental Information

https://www.ncdc.noaa.gov/data-access/radar-data
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https://www.ncdc.noaa.gov/data-access/radar-data


1. Interpret precipitation intensity

2. Interpret precipitation movement 

3. Detect presence of hail in atmosphere

(using radar reflectivity imagery)

4. Interpret wind speed 

5. Interpret wind direction 

(using Doppler radial velocity imagery)

What can Radar tell us?

22



Hail Swath Maps

23



DISCLAIMER
1. This map and the information contained therein are 

wholly advisory in nature and are provided as is. 

Company-X shall have no liability and shall not be 

responsible for business and legal conclusions, 

judgments and decision made with respect to the 

Map. 

2. Company-X does not warrant and makes no 

representations regarding the completeness, 

accuracy, or predictive value of the Map. 

3. Company-X assumes no responsibility for the 

accuracy of the Map and is not responsible for 

errors resulting from omitted, misstated or erroneous 

information or assumptions.
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Meteorologist

NOAA's National Centers for Environmental Information

Center for Weather and Climate

“I know of no source 

for NOAA-produced 

hail swath maps and I 

know of no plans for 

NOAA to begin 

generating them.”


