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Why the Wind Blows
By the rock. August 8, 2026. Grounded in National Weather Service definitions.

The short version
Wind is air moving from higher pressure toward lower pressure. Three forces decide what it actually
does: the pressure gradient force pushes it, the Coriolis force bends it right in the Northern
Hemisphere and left in the Southern, and friction with the ground drags on it. Push and bend alone
would send the wind running parallel to the isobars forever. Friction is what makes air spiral into
lows, which forces that air to rise, which is the whole reason a low on the map means clouds.

The push
Air has weight, and it does not press down equally everywhere. Where it presses harder you have high
pressure. Where it presses less you have low. Air moves from the one to the other for the same reason
a full sink drains: a difference exists, and nature has no sentimental attachment to keeping it.

On a weather map that difference is drawn as isobars, lines along which the pressure is the same.
NOAA states the rule plainly: the closer the isobars are drawn together, the quicker the air pressure
changes, and the speed of the wind is directly proportional to that pressure gradient. Isobars jammed
tight mean a windy day. You can read a map's wind before you read a single number on it.

The bend
If the push were the only force, wind would run straight from every high to every low, and the weather
would be much simpler and considerably worse. It does not, because the Earth is turning underneath
it. The Coriolis force, named for Gustav-Gaspard Coriolis, the French scientist who described it
mathematically in 1835, deflects moving air to the right in the Northern Hemisphere and to the left in
the Southern Hemisphere.

Seen from space the air travels in a straight line. Seen from the ground, which is where you live and
where the rock sits, the path is curved, because the ground rotated while the air was in transit. Nothing
pushed it sideways. The floor moved.

Push and bend together settle into a truce. The combination causes the wind to blow parallel to
straight isobars with high pressure on its right in the Northern Hemisphere. Turn that around and you
have a rule you can use standing in a parking lot: put your back to the wind, and in the Northern
Hemisphere the low pressure is off to your left.
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Two forces balance and the wind runs along the isobars. Add a third, friction, and the wind cuts across them toward the low. That
small change of angle is responsible for most of the weather you will ever complain about.

The drag
Then the ground gets involved. The surface of the Earth is rough, and friction does two things at once:
it slows the wind down, and it breaks the truce. A slower wind gets bent less, so the push wins by a
margin, and the air stops running parallel to the isobars and starts cutting across them. NOAA credits
friction directly with causing the diverging winds around highs and the converging winds near lows.

Rough ground drags harder than smooth water, so the same pressure pattern does not produce the
same wind at a shoreline that it produces over a forest. Friction is also why the wind usually calms after
sunset and picks up again mid morning: the air near the ground stops mixing with the faster air above
it overnight, and starts again once the sun stirs the pot.

Why lows are cloudy and highs are not
Follow the spiralling air and the rest of the forecast falls out of it.

Into a low, air converges. It cannot pile up, because mass cannot be created or destroyed in a given
area, so it has to go somewhere, and the only direction left is up. Rising air cools. When air cools,
condensation begins to exceed evaporation, the invisible vapor turns into cloud, and the cloud
eventually turns into precipitation. That is why inclement weather keeps company with low pressure.

Around a high, surface air spreads outward, and air from above sinks to replace it. Sinking air warms.
Warming air evaporates its own clouds. That is the kind of afternoon nobody writes a lesson about,
and the rock enjoys it enormously.

The small wind: a coastline arguing with itself
Not all wind starts with a continental pressure map. The sun's rays penetrate deep into water,
spreading the heating through a large volume, but on land they are confined to the top few inches of
soil. So land heats faster and cools faster than water does, and by afternoon the air over land is
warmer and less dense, forming a weak low that NOAA calls a thermal low. Cooler, denser air over the
water is pulled down by gravity and spreads inland underneath it. That is a sea breeze.



The leading edge is called a sea breeze front and it behaves like a small cold front: NOAA notes the
temperature can drop as much as 15 to 20 F (8 to 11 C) once it passes, with a shift in wind and a jump
in humidity to match. It happens at any large body of water, the Great Lakes included, which is why a
lakefront can be twenty degrees cooler than a town ten miles inland on the same afternoon.

One last thing, about names
Wind is named for where it comes from, never for where it is going. A west wind at 15 mph is arriving
from the west, not heading toward it. This trips up nearly everybody once. The rock recommends
getting it wrong early, and in private.

If you want the numbers that go with the direction, the sustained wind and the gust are two different
measurements doing two different jobs.

Check your understanding
1. What starts the wind in the first place?
☐  A. The rotation of the Earth
☐  B. A difference in air pressure between two places
☐  C. Friction with the ground

2. The isobars on a map are packed very close together. What does that tell you?
☐  A. The wind will be light
☐  B. The wind will be strong
☐  C. Nothing about wind, only about rain

3. In the Northern Hemisphere, the Coriolis force deflects moving air:
☐  A. To the left
☐  B. To the right
☐  C. Straight down

4. Why does low pressure usually mean clouds and rain?
☐  A. Low pressure air is colder
☐  B. Friction spirals air inward, and since it cannot pile up it has to rise, cool, and condense
☐  C. Low pressure pulls moisture up out of the ground

5. You stand outside with your back to the wind in Ohio. Where is the low pressure?
☐  A. Behind you
☐  B. To your left
☐  C. To your right
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Answer key

1. What starts the wind in the first place?
B. A difference in air pressure between two places — The pressure gradient force is the starter.
Rotation and friction only decide what the wind does once it is already moving.

2. The isobars on a map are packed very close together. What does that tell you?
B. The wind will be strong — The closer the isobars, the quicker the pressure changes, and wind speed
is directly proportional to that pressure gradient.

3. In the Northern Hemisphere, the Coriolis force deflects moving air:
B. To the right — Right in the Northern Hemisphere, left in the Southern. Combined with the push, that
sends wind parallel to straight isobars with high pressure on its right.

4. Why does low pressure usually mean clouds and rain?
B. Friction spirals air inward, and since it cannot pile up it has to rise, cool, and condense — Mass
cannot pile up in one spot, so converging air rises. Rising air cools, condensation exceeds evaporation,
and cloud forms.

5. You stand outside with your back to the wind in Ohio. Where is the low pressure?
B. To your left — Wind runs with high pressure on its right in the Northern Hemisphere, so with the wind
at your back the low is on your left. Friction near the ground skews this a little, but it holds well enough
for a parking lot.

Questions people actually ask

Does the Coriolis force really affect which way a sink drains?
No. The Coriolis force is far too weak at the scale of a sink or a toilet to overcome the basin's shape
and however the water was moving when it arrived. It matters for things that travel a long way, like
weather systems and ocean currents.

Why is it usually calmer at night?
After sunset the air near the ground stops mixing readily with the faster moving air above it, so surface
friction has more of the say and the wind you feel drops. Mixing resumes once the sun heats the
ground again, which is why mornings often turn breezy.

What does a west wind mean?
It means the wind is coming from the west. Wind is always named for the direction it arrives from, not
the direction it is headed.

Why is it windier at the coast?
Two reasons stack up. Water is smoother than land, so there is less friction to slow the wind down, and
the difference in heating between land and water can generate a sea breeze of its own on top of
whatever the larger pressure pattern is doing.



Is a sea breeze the same thing as a land breeze?
Same machine running backward. During the day land is warmer than water and the breeze blows
inland. At night land cools faster than water, the temperature difference flips, and the flow reverses to
run offshore.

Why does the wind pick up before a storm arrives?
Because storms are built on sharp pressure differences, and the pressure gradient reaches out ahead
of the rain. As a system approaches, the isobars over your head tighten, and the wind strengthens in
response. The trees often announce a front before the sky gets around to it.
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