
How Oceans & Mountains Affect  
Weather & Climate 

# TERM DEFINITION 
 
1 

 
Atmosphere 

The layers of gas that surround the earth.  Gases: #1 is Nitrogen, then oxygen 
Layers: Troposphere- we live here, weather takes place here; Stratosphere – 
warm, ozone layer is here (protects us from the sun’s ultraviolet rays); 
Mesosphere - cold, Thermosphere - cold, Exosphere – “outside” atmosphere 

 
2 

 
Climate 

The average weather of a place or region over a long period of time 

 
3 
 

 
Land Breeze 

The movement of air from the land to the sea that occurs at night.  After the 
sun goes down, the land cools off quicker than the ocean, so air moves from 
the cooler land to the warmer ocean. 

 
4 

 
Leeward Side 

The side of a mountain that is NOT by the ocean and gets cool, dry air, and 
therefore has little plant life. 

 
5 

 
Ocean Current 

The stream of water that flows through an ocean.  Currents that flow from the 
equator are warm and bring warm weather.  Currents that flow from the oles 
are cool and bring cool weather. 

 
6 
 

 
Rain Shadow 

 

The effect that a mountain has on the climate of both its sides in which one 
gets warm temperature & little precipitation while the other gets cool 
temperature & a lot of precipitation.  

 
7 
 

 
Sea Breeze 

The movement of air from the sea to the land that occurs during the day.  The 
sun’s heat energy warms the land quicker than the ocean, so air moves from 
the cooler water to the warmer land. 

 
8 
 

 
Weather 

The condition of the air at a certain time and place.  (Includes temperature, 
precipitation, humidity, & air pressure.) 

 
9 
 

 
Windward Side 

The side of a mountain that is beside the ocean and gets all the warm, moist 
air, rainfall and therefore has most of the plant life. 
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According	  to	  the	  thermal	  imaging	  map,	  where	  is	  the	  warmer	  water	  located?	  
Near	  the	  equator	  
Where	  is	  the	  cooler	  water	  located?	  
Near	  the	  poles	  
Why	  do	  you	  think	  that	  is?The	  equator	  gets	  more	  direct	  sunlight,	  so	  it	  is	  warmer,	  while	  the	  poles	  get	  
weaker	  rays	  that	  are	  more	  spread	  out	  and	  less	  concentrated	  



More Investigations 
Look at the map of the currents below: 
1.  There are two types, a lighter arrow, and a darker arrow.  What do the lighter arrows 
 have in common? 
 The arrows that are alike are coming from the same areas on the earth 
 What do the darker arrows have in common? 
 They come from the polar regions 
 
2. Why do you is each type similar? 
 They come from the equator 
 
3. What kind of water do you think each type arrow brings to the area in which it is 
 flowing? 
 Light arrows bring warm water from the equator/ Dark arrows bring cool water from 
 the polar regions 
4. Find the west coast of the United States.  Now find the east coast.  How do you think 
 swimming in the oceans in Florida would be different than swimming in the oceans of 
 California?  The California water would probably be cooler than the Florida water 
 because it receives a cold water current from the north pole, while the Florida coast 
 gets a warm water current from the equator. 

 
	  
	  
	  
	  



	  

	  
	  

	  
 

Factors Affecting Climate 
There are many different factors that affect climate around the world. 
The most important factors are: 
   

• Distance From The Sea 

• Ocean Currents 

• Direction of Prevailing Winds 

• Relief 

• Proximity To The Equator 

• The El Nino Phenomenon 

• Recently, it has been accepted that human activity is also 
affecting climate. 

  

Distance From The Sea 
  

The sea affects the climate of a place.  Coastal areas are cooler and 
wetter than inland areas. Clouds form when warm air from inland areas 
meets cool air from the sea.   
  

The center of continents is subject to a large range of temperatures.  
In the summer, temperatures can be very hot and dry as moisture from 
the sea evaporates before it reaches the center of the continent.   

Rain Shadow 
	  

At	  the	  top,	  the	  condensed	  air	  gets	  so	  heavy	  
that	  it	  turns	  into	  precipitation	  just	  before	  
crossing	  over	  to	  the	  other	  side	  of	  the	  
mountain.	  
	  

Region	  of	  Rain	  Shadow	  
	  Prevailing	  winds	  (sea	  breeze)	  from	  

the	  ocean	  push	  warm	  moist	  air	  
against	  the	  mountain	  &	  it	  moves	  up.	  	  
As	  the	  moist	  air	  rises,	  it	  begins	  to	  get	  
cooler	  and	  cooler	  due	  to	  the	  high	  
altitude.	  	  Once	  it	  reaches	  the	  top,	  the	  
air	  will	  cool	  enough	  to	  condense.	  
	  
	  

Dry	  Air	   Since	  the	  air	  already	  
lost	  its	  moisture,	  the	  
humidity	  on	  this	  side	  
is	  low	  &	  plants	  get	  
very	  little	  water.	  
Different	  types	  of	  
plants	  will	  grow.	  
	  

Windward	  Side	  	  
(W=Wet/Water	  side/Warm/Windy)	  
	  
	  

Leeward	  Side	  	  
(L=Little	  water/Land	  side/Lizard)	  
	  



Ocean Currents 
 

Ocean currents can increase or reduce temperatures.    
The Gulf Stream is a warm ocean current in the North Atlantic flowing 
from the Gulf of Mexico, northeast along the U.S coast, and from 
there, to the British Isles.    
The Gulf of Mexico has higher air temperatures than Britain’s, as it's 
closer to the equator.  This means that the air coming from the Gulf of 
Mexico to Britain is also warm.  However, the air is also quite moist as 
it travels over the Atlantic Ocean.  This is one reason why Britain often 
receives wet weather.  
The Gulf Stream keeps the west coast of Europe free from ice in the 
winter and, in the summer warmer than other places of similar latitude. 
  

Direction of Prevailing Winds 
 

Winds that blow from the sea often bring rain to the coast and dry 
weather to inland areas.  Winds that blow to Britain from warm inland 
areas such as Africa will be warm and dry.  Winds that blow to Britain 
from inland areas such as the Netherlands will be cold and dry in 
winter.  Britain’s prevailing winds come from a south, westerly direction 
over the Atlantic.  The winds are cool in the summer and mild in the 
winter.  Continental winds bring more extreme, dry weather, while ocean 
currents bring milder, moist weather.  Based on this, describe the 
weather of the following cities in the United States: 
Phoenix, Arizona:     Topeka, Kansas: 
Seattle, Washington:    Miami, Florida:  
 
Mountains & Altitude 
  

Mountains receive more rainfall than low-lying areas because the 
temperature on top of mountains is lower than the temperature at sea 
level.  That is why you often see snow on the top of mountains all year 
round.  The higher the place is above sea level the colder it will be.  
This happens because as altitude increases, air becomes thinner and is 
less able to absorb and retain heat.   
  

Proximity To The Equator 
 
 
 
  
 
 
 
 
 
 
 
 
 
  

 
 
 
 

The proximity to the equator affects 
the climate of a place.  The equator 
receives the more sunlight than 
anywhere else on earth.  This is due 
to its position in relation to the sun 
(see right).  The diagram shows that 
the equator is hotter because the 
sun has less area to heat.  It is 
cooler at the north and south 
poles as the sun has more area to 
heat up, and the heat is spread over 
a wider area.   
	  

The Earth's Position 
in Relation to the Sun 

	  



El Nino 
  

El Nino, which affects wind and rainfall patterns, has been blamed for 
droughts and floods in countries around the Pacific Rim.  El Nino 
refers to the irregular warming of surface water in the Pacific.  The 
warmer water pumps energy and moisture into the atmosphere, altering 
global wind and rainfall patterns.   The phenomenon has caused 
tornadoes in Florida, smog in Indonesia, and forest fires in Brazil.  
 
 

 Human Influence 
  

The factors above affect the climate naturally.  However, we cannot 
forget the influence of humans on our climate.  We have been affecting 
the climate since we appeared on this earth millions of years ago.  In 
those times, the affect on the climate was small.  Trees were cut down 
to provide wood for fires.  Trees take in carbon dioxide and produce 
oxygen.  A reduction in trees will therefore have increased the amount 
of carbon dioxide in the atmosphere.   
  

The Industrial Revolution, starting at the end of the 19th Century, has 
had a huge effect on climate.  The invention of the motor engine and the 
increased burning of fossil fuels have increased the amount of carbon 
dioxide in the atmosphere.  The number of trees being cut down has 
also increased, meaning that the extra carbon dioxide produced cannot 
be changed into oxygen.   
 

 
Convections Currents 

	   

 
 
 
 
 
 
 
 
 
 
 
 

Convection currents are 
areas where matter moves in a 
circular motion due to 
temperature differences.  
They can occur in water or in 
the air.  When a convection 
current occurs in the air, wind 
is created.  Heat energy from 
the sun causes the earth’s 
crust to heat.  The warmed 
crust in turn heats the air 
above it causing it to rise.  
When it rises, cooler air takes 
its place.  As the warm rises 
higher and higher, it cools 
again causing it to become 
more dense and heavy.  It then 
sinks back to the earth 
causing the cycle to repeat.   
	  



Land & Sea Breezes 
Convection currents also cause land & sea breezes.  Remember that 
are travels from COOL to HOT.  (A great trick is to remember the 
alphabet. C comes before H, so air travels from COOL to HOT.)  Now 
remember what is cooler at day & night:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	  

MOUNTAIN & VALLEY BREEZES 
During the day, the sun heats 
the sides of the mountains 
causing that air to rise while 
the cooler air from the valley 
rushes up the mountainside to 
take its place.  Since the air is 
coming from the valley, it is 
called a VALLEY breeze. 
 
 
At night, the mountains cool off 
quickly because the wind takes 
it away, while the air in the 
valley is somewhat trapped.  
This causes the valley air to be 
warmer that the mountain.  
Since air travels from cool to 
hot, the cooler, denser, heavier 
mountain air sinks down into the 
valley.  Because it is coming 
from the mountain, it is called a 
MOUNTAIN breeze. 
	  

During the DAY, WATER is cooler.  the 
land is heated quickly, while the 
water longer to absorb heat.  
Therefore, the water is cooler than 
land during the day.  Since air travels 
from cool to hot, the breeze comes 
from the ocean.  This is called a sea 
breeze because winds are named after 
the direction FROM which they are 
coming.  
 

The opposite is true.  At NIGHT, LAND 
is cooler.  The land cools off quickly, 
while the water takes longer to lose 
the heat it absorbed during the day.  
Therefore, the Land is cooler than 
the ocean at night.  Because the 
breeze is traveling from the cooler 
land toward the warmer water, it is 
called a LAND breeze.  
 
	  


