
Extreme Weather
Chapter 7: Weather



Incoming Fronts

• Speed of incoming fronts dependent on pressure gradient



Shelf Clouds and Wall Clouds

• Shelf Clouds are the leading edge of incoming fronts
• Wall clouds are the lowered bases of supercell storms 

(cumulonimbus)



Derecho

• Widespread windstorm
• Sustained winds over 50 miles an hour

• Essentially a land hurricane
• Rapidly moving so it is intense, but only stays in 

one area a short while



Thunderstorm

• Require Moisture, unstable 
air, and lift
• Rapidly lifting air (updrafts) 

reaches high into atmosphere 
(10 miles or so)
• Causes massive air movements 

within the storm sending cold 
air filled with moisture down 
(Downdrafts)



Hail
• Causes when rain droplets 

get re-caught in the updraft 
of a thunderstorm
• Quickly refreeze and collect 

more moisture 
• Fall to earth and are not able 

to melt before reaching 
surface



Lightning

• Interaction between positively and negatively charged particles
• In a thunderstorm lift warm air includes positively charged particles that 

interact with negatively charged particles in downdraft



Types of Lightning

• Cloud to Cloud
• Cloud to sky
• Cloud to ground



Lightning

• Attracted to metal 
• Taller objects 

more in danger
• Lightning rods 

used to direct 
away from 
structure



Thunder
• Lightning rapidly heats surrounding air, causing it 

expand. Resulting shock wave propagates as a sound 
wave through atmosphere. 
• Sounds travels at about 1 km/3 seconds or 1 miles/5 

seconds.



Tornados
• Tornadoes formed by wind sheer (two different speeds of wind)
• Tornadoes are essentially a cloud of debris and dust with intense winds that 

reach the ground
• Warming of ground in front of moving storm can create lift causing 

rotation to move vertical 



Aksarben Tornado (1975)



Enhanced 
Fujita Scale



Joplin Tornado



Joplin Tornado (2011 – EF5)



Tornado Alley



Global Tornadoes



Tornado Dynamics

• Very difficult to forecast since they form out of supercells (but very 
small sections of them
• Some watches will include areas as big as 25,000 miles

• Watches for where conditions are favorable
• Warnings for sightings and radar movement



Blizzards

• Similar processes as a thunderstorm
• Blizzard classified as having sustained winds over 35mph for over 3 

hours
• Falling snow lowers visibility to less that ¼ mile

• Especially common on the Great Plains and in Mountains



Thundersnow

• Same processes that lead to lightning during rain. 
• Usually happens in storms with high intensity (2” of snow per hour or 

more)



Dust and Sandstorms

• Caused by high winds passing over large areas with loose soil or sand
• Contributing factors: minimal precipitation, vegetation, type of soil/sand
• Issues with public health, agriculture, travel, etc…







Sand Storm off the Coast of Africa



Hurricanes/Typhoons/Cyclones



Forming Hurricanes 



Anatomy of a Hurricane

• Winds rotate counter-clockwise 
around the “eye” of the storm
• Winds reach speeds of 160 

mph (250 kmh)
• All start as “Tropical Storms” 

once winds reach a speed of 
75mph (120kmh) it is classified 
as a hurricane
• Can produce storm surges of 

water that can be 20 ft high 
(6m)



Braving a Hurricane



Hurricanes 1848-2013



150 Years of Hurricanes in the US



Saffir-Simpson Hurricane Wind Scale


