Introduction to the Coriolis Effect

Although people had known about the Coriolis Effect before 1835, in that year it was first mathematically described in a paper by Gaspard-Gustave Coriolis. The name “Coriolis Effect” gained popularity among meteorologists (weather scientists) in the early 1900s.

The Coriolis Effect presents itself when an observer is standing in a rotating frame of reference, in other words, a perspective that is spinning. As the Earth rotates, we on the surface have that perspective. A similar (but much smaller!) example would be children playing on a merry-go-round.

Imagine two children on opposite sides of the spinning merry-go-round. One child is attempting to roll a ball across the surface to her friend. Quite reasonably, she rolls it toward where she sees her friend. However, because the frame of reference is rotating, by the time the ball reaches the other side of the equipment, the friend has already moved. The ball has apparently “deflected” to one side of the friend.

Notice, however, that from our perspective standing beside the merry-go-round, we can clearly see the ball moved in a straight path from the first child to the other side of the platform.

This merry-go-round situation exemplifies the heart of the Coriolis Effect: In a rotating frame of reference, paths of some events will appear curved even though they are “really” straight (from an inertial frame of reference, one that is not rotating or accelerating).

Let us see how this applies in some Earth systems. (See large diagram below.) The surface of the Earth, of course, is more complicated than a merry-go-round, but similar concepts apply. Now, our imaginary child stands at the North Pole and tosses a ball toward her friend at the Equator. However, in the time it takes for the ball to reach its destination (along a “really” straight path), the intended destination has moved as the Earth turns. And if we drew a path of the ball on a map, it would be a curved path.
So, the Coriolis Effect occurs due to the rotation of the Earth, but that is not all. The Effect is also dependent on latitude. To prove this to yourself, imagine we built a tower on the North Pole and another tower on the Equator (facing east). During the course of a single day, what would be different about the motions of these two towers, as viewed from above the Earth?
The polar tower would make a complete rotation in a day, whereas the equatorial tower would simply face the same direction all day without any rotation at all. Therefore, you can see that the Coriolis deflection (curvature of paths) is maximum at the poles and nonexistent at the Equator.

[image: image1.png]North Pole

Rofating Earth
North Pole

Intended path

Target moves

Rotating Earth





Imagine for yourself a picture of the South Pole, as well. Then imagine how the deflection would occur in a movement from the South Pole to the Equator. You should notice that the deflection occurs in a mirrored way. Because of this mirroring, Coriolis Effect in the Southern Hemisphere will be opposite of what we see in the Northern Hemisphere. For example, tropical cyclones in the North will swirl counterclockwise, and in the South they will spin clockwise.

Knowledge of this difference between the hemispheres leads to widespread misconceptions about how the Coriolis Effect works. It will not be observable in a sink drain, no matter where we put the sink. The Effect is only observable for large-scale systems, e.g., larger than a thunderstorm. Why? These large systems cover such a wide area of Earth’s surface that their parts are rotating at different speeds, as in the tower example above. Furthermore, the Effect is pronounced for systems with heavy winds, because fast-moving parcels of air can cover a large distance of Earth’s surface in a short time, deflecting as in the child example above.


In summary, the Coriolis Effect is a feature of living on a spinning Earth. Objects moving very fast or over great areas “intend” to move in a straight path due to their inertia. But because the Earth’s surface is rotating (along with us), we see these objects’ paths in a curved and swirling way. Keep these considerations in mind as we study how the Coriolis Effect is a necessary factor in the life of a hurricane.
Guiding Prompts – Make notes about these ideas. Your teacher will likely quiz you later.
1. What about life on Earth makes the Coriolis Effect happen?
2. How does latitude help determine the amount of Coriolis Effect? (Explain the tower example.)

3. Explain why the Coriolis Effect only work for large and/or fast-moving systems.

4. Make an educated guess about why hurricanes don’t form at all very near the Equator, even though there is plenty of warm ocean water there.
