
weather and climate



Weather is what is going 
on in the atmosphere in a 
particular location at a 
particular time.







Our atmosphere formed from 
gasses released by volcanoes 
through a process known as 

outgassing.





OZONE LAYER

WEATHER

ABSORBS 
ULTRAVIOLET 

FROM THE SUN!!!



Any object with a temperature above 
0°K (absolute zero) gives off energy



Most of the insolation from the 
Sun is in the form of visible light. 

This energy travels from one 
place to another through a 
process called heat transfer.



Heat Transfer
✓Conduction
✓Convection
✓ Radiation
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Key Terms
Conduction
“CONTACT”

Radiation
“WAVES”

Convection
“DENSITY”



Heat always flows from hot to cold 
(source to sink)



DARK and ROUGH surfaces abosrb energy
(good absorber, good radiator, bad reflector)

LIGHT and SMOOTH surfaces reflect energy
(good reflector, bad absorber, bad radiator)



good absorber

good reflector





heat energy
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...out as infrared
In as visible...

Greenhouse gases (     ) absorb 
the infrared, it gets hotter.

CO2

Methane
Water Vapor



THERMOMETER air temperatureBAROMETER air pressureSLING PSYCHROMETER humidityANEMOMETER wind speedWIND VANE wind direction

Weather Instruments





The higher the 
temperature, the 

more space there is 
for water vapor.

HUMIDITY...



cold air warm air

Same absolute humidity...
but the cold air has a higher relative humidity



cold air warm air

How could we make their relative humidities equal?We could add more water vapor to the warm air......or we can lower the temperature of the air.

cold air



How do we calculate the relative 
humidity or the dewpoint?

WET-BULB
DRY-BULB





AIR PRESSURE...



Sinking air = 
HIGH Pressure



Rising air = 
LOW Pressure



LOW = LOUSY (wet)

HIGH = HAPPY (dry)
But...why?



When air rises...

1. it expands
2. it cools to it’s dewpoint
3. it condenses on to condensation nuclei
4. a cloud is born

LOW = LOUSY





When air sinks...

1. it compresses
2. it warms 
3. humidity drops

HIGH = HAPPY



H L

Winds blow from H → L



Coriolis Effect

Winds and ocean 
currents curve due 
to the rotation of 

the Earth

RIGHT
LEFT



NOTE*

CORIOLIS 
PROVES 

ROTATION



H
Clockwise and Away



L
Counter-clockwise and Towards



ISOBARS
The closer the 

isobars, the higher 
the wind speed



global 
winds





AIR MASSES...



mP

cP

cA

mT cT mT



So...Why does air rise?

1. Heat
2. Mountains
3. Fronts



sea breeze
• Land= Low Specific Heat
• Gets hot quick, cools quick
• During the day, air over land 

warms, becomes less dense 
and rises

• Air sinks over the sea and 
rushes back to land





land breeze
• Water= High Specific Heat
• Gets hot slowly, cools slowly
• During the night, air over water 

warms, becomes less dense 
and rises

• Air sinks over the land and 
rushes back to sea







cold front



cold front-
A short period of 
heavy precipitation 
right along the front



warm front



warm front-
A long period of 
light precipitation 
ahead of the front



occluded front-
When a cold front 
catches up to a 
warm front



occluded front





P.S./E. Sci.–Aug. ’05 [7] [OVER]

26 On which weather map do the front symbols best represent the direction of movement of the cold front and
warm front associated with the low-pressure system shown on the map?
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mT
(hot & humid)

cP
(cold & dry)



Prevailing Winds
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Hurricanes
Intense low pressureStrengthen over warm waterForm in South Atlantic, head towards Florida
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Converting air pressure...

From short to long:
➡less than 500, add a 10
➡more than 500, add a 9
➡add a decimal point
➡add units 

114 ⇒ 1011.4 mb956 ⇒ 995.6 mb



Converting air pressure...

From long to short:
➡drop the “9” or “10”
➡drop the decimal point
➡drop the units

1004.7 mb ⇒ 047957.9 mb ⇒ 579





CLIMATE: 
The average weather conditions (temp/moisture) for 

a large region over a long period of time.
‣ Latitude- The higher your latitude, the colder your climate.

‣ Altitude- The higher your altitude, the colder your climate.

‣ Mountain ranges- Windward- cool/wet, Leeward- warm/dry

‣ Oceans/Large Bodies of Water- The closer you are to water, the less severe 
your climate (warmer winters and cooler summers). 

‣ Ocean Currents- Locations near warm water currents will have warmer 
climates, locations near cold water currents will have colder climates.

‣ Planetary Wind Belts- On-shore winds will cause wet climates, off-shore 
winds will cause dry climates (monsoon winds).















Lake Effect Snow








