
How Landforms         
 Aff ect the W in d

Land and Sea Breezes
Last time you were by the coast did you notice 
the breeze? Near the ocean there’s a regular 
pattern of wind blowing to and from the shore, 
driven by energy from the Sun. These coastal 
regions experience more air movement than inland 
locations. During the day the wind blows towards 
the land, and at night the wind blows out to sea.



During the Day
1. During the day, the land warms, and heats 
the air above it. This warm air, close to the 
ground, rises. It creates a relatively low 
pressure area just above the land, compared 
to the air above. 

2. The ocean does not warm as quickly as the 
land, and stays relatively cool. The cool air, 
close to the ocean surface, is at a relatively 
high pressure compared to the air above it.

3. The difference in pressure at sea level 
means that the high pressure air over the 
ocean flows inland. You might feel this breeze 
as this air flows from the ocean.

4. The difference in pressure higher in the 
atmosphere means the high pressure air over 
the land flows out to sea.
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5. Clouds often form on the coast as the high 
pressure air from the ocean meets the low 
pressure air above the land.
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During the Night
1. During the night, the land cools. This 
creates a relatively high pressure area just 
above the land, compared to the air above. 

2. The ocean cools more slowly than the 
land. It continues to warm the air just above 
the ocean. This warm air rises, creating a 
relatively low pressure area just above the 
ocean.
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3. At sea level, a breeze flows off the land and 
out to sea. Up in the atmosphere, air flows 
from the ocean to the land.

4. Clouds can form out to sea, sometimes 
leading to thunderstorms.
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How Mountains Affect the Wind
Santa Ana Winds
In fall, the Santa Ana winds blow in to 
Southern California. These strong, dry 
winds warm the air, and bring dust and a 
risk of wildfires. The Santa Ana winds cross 
the Mojave Desert to reach Los Angeles 
and other cities—but it’s not the desert 
that makes these winds warm. It’s the 
mountains and canyons between the desert 
and the coast that give the wind its high 
temperatures and speed.



The Santa Ana winds start when cool, dry air 
flows around an area of high pressure in the 

Great Basin. This high pressure then pushes 
the air towards the coast. As the winds 

flow down mountainsides and towards 
sea level, the temperature of the air 
rises, and the humidity drops. The 
canyons and passes in the mountains 
also funnel the air, speeding it up to 
over 64 kilometers an hour (40 mph). 
The result: hot, dry, fast-moving 
Santa Ana winds. 

The Santa Ana winds can make life 
difficult. They dry out vegetation, 

making it more likely to catch on fire, 
and turn the soil to dust. High wind 

speeds spread any wildfires more quickly. 
They can also damage buildings, and make 

it hard for people to travel.
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Chinook Winds 
The Chinook winds, which flow down the 
east slopes of the Rocky Mountains, are 
similar to the Santa Anas. They blow when 
high pressure pushes moist air from the 
ocean over the Rocky Mountains. As the air 
goes over the mountains, it rises and cools. 
Water vapor in the air forms clouds, and 
rain or snow falls. The air, having lost its 
moisture, then flows back down the other 
side of the mountains. The dry air warms 
quickly as it descends—twice as quickly 
as moist air. It has now become a warm 
Chinook wind.

The Chinook winds can make the weather 
around the Rocky Mountains particularly 
unpredictable. They can bring unexpected 
warm days in the middle of winter. The 
record was set in January 1972, when the 
Chinook winds caused the temperature to 
rise by 57°C (103°F) in a single day.


