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PHYSICS CONCEPTS TO 

UNDERSTAND

1. Wind Shear
2. Formation of updrafts by convection 
3. Angular Momentum Conservation
4. Coriolis Force
5. Doppler Effect



Tornados

• Formed in Supercell thunderstorms

• Common type of tornado

• Top-down process formation



Formation of clouds

• Hot moist air rises

• Usually: forms shallow clouds 

• Unstable atmosphere: Rises to form 

cumulonimbus clouds

o Dense, dark

• Forms supercell thunderstorms



Wind Shear

Wind shear = change in wind speed or direction 
with height
Creates horizontal rotation in atmosphere

1000 m altitude > 60 km/h from west

O m altitude > 30 km/h from south



Updrafts



1. ρ = m/V

ρ = density, m = mass, 

V = volume

2. Buoyant force: F = ρ × g × V

ρ = density of surrounding fluid, 

g = gravitational acceleration, 

V=displaced volume



+

Strong convection wave lifts the 

horizontal vortex



Downdraft: 
rain/cool air
• Air wraps
• Focused rotation
• Small area



Destruction

L= mvr
Conservation of angular momentum
mv₁r₁ = mv₂r₂
v₁r₁ = v₂r₂

Therefore: v₂ = v₁(r₁/r₂)

Initial: r₁ = 1000m, v₁ = 50 
km/h
Final: r₂ = 100m, v₂ = ?

v₂ = 50 × (1000/100) = 500 
km/h



• French physicist
• Discovered the Coriolis effect
• when researching on a body on a 

rotating surface, the general effects of 
motion still apply to the body

• claimed that there must be the 
addition of a new fictious force acting 
on the body for general equation of 
motion to still be mathematically 
correct

• Presented his ideas in Sur les 
équations du mouvement relatif des 
systèmes de corps(On the equations of 
the relative motion of systems of 
bodies)

Gaspard-Gustave de Coriolis



Coriolis force

• Diameter of earth is 

longest at equator



Coriolis force

• Diameter of earth is 

longest at equator

• Rightward deflection in the 

Northern Hemisphere and 

leftward deflection in the 

Southern Hemisphere



Coriolis force

• Diameter of earth is 

longest at equator

• Rightward deflection in the 

Northern Hemisphere and 

leftward deflection in the 

Southern Hemisphere



Detection of Tornados

Doppler Radar



Christian Doppler 
(1803-1853)

• Austrian Physicist

• Doppler Effect (1842)



How he discovered the 

Doppler Effect

• Curious about how motion affects waves

• Presented in Prague 1842: Über das farbige Licht der 

Doppelsterne und einiger anderer Gestirne des Himmels

• On the Coloured Light of the Double Stars and 

Certain Other Stars of the Heavens

• proposed that the colour of starlight could change 

depending on whether the star was moving towards or 

away from Earth

• 1845 First Experimental Support: Sound



Source  VS  Observer

The apparent change in a frequency of 
a wave cause by a relative motion 
between the source of the wave and 
the observer



• Image of the doppler radar
• Red means the wind/precipitate is 

moving away from radar
• Green means wind/ precipitate is 

moving towards radar

How the Doppler Radar 

Detects Tornadoes
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