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Convection 
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Solar heating & IR cooling

Earth in Visible Light Earth in Infrared

Kinds of Heat

• Radiant energy, EM radiation
• Sensible heat, actual temperature change
• Latent heat 

– Energy stored as a result of phase change
– I.e. evporation/condensation, freezing/melting

• Evaporation: sensible latent
• Condensation: latent  sensible
• No heat is ever gained or lost (1st Law of 

Thermodynamics)
• But it may become unavailable to do work (2nd

Law)
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Cumulus Life Cycle Cumulus Life Cycle
• Cumulus

– Still fairly shallow
– All updraft, all liquid water
– May reach temperatures colder 

than 0oC
• Mature

– Near maximum height
– Mixed ice and water
– Rain reaches ground
– Some downdrafts

• Dissipating
– Collapsing
– Predominately ice where colder 

than 0oC
– Predominately downdrafts
– Raining hard

• Downdraft air forms cold outflows 
or gust fronts that trigger new cells

Tropical Squall Line

Role of Squalls in Tropical Heat Balance

SUN

Tropical Heat Balance

IR
 R

a
d

iatio
n

I R
 R

a
d

i a
t i

o
n



3

Hurricane, Bahamas
by Winslow Homer 1888-89

Summary
• In the Tropics:

– Convection transports heat upward
– More important than IR radiation

• Kinds of heat
– EM radiation
– Sensible: Temperature change
– Latent: Stored in water vapor

• Air-mass cumulus life cycle-stages
– Cumulus
– Mature
– Dissipating

• Tropical squall lines
– Replace warm moist surface air with cold wake, or cold pool 
– Suppress convection for 2-4 days

For next time, read Emanuel 
41-47, Tradewinds


