EXPLORING WAVES: THE SCIENCE OF SURFACE WATER WAVES
OBJECTIVES:
Provide campers with basic information about how surface and breaking waves are
formed to enhance their experience in creating wave art.
Introduce wave vocabulary - crest, trough, ripple, plunging, spilling, surging, collapsing
MATERIALS NEEDED:
Clear glass of water
Computer with screen projector to show Wave Power Point photos and diagrams and
YouTube wave making demonstration OR
Copies of wave photos and diagrams referred to in this exploration.
For live wave making demonstration - clear, 28 quart storage container, straws and tire
inflator.
SHOW VIDEO - Begin Exploration by showing short ocean wave video.
Short Video of Ocean Waves - YouTube. Betty Adams. July 1, 2018.
49 seconds. Ocean breaking on Oregon coastline.
What you are seeing? What are your hearing? Has anyone seen waves like this?
Waves are fascinating and fun to watch. Some of them are fun to play in. Some of
them are dangerous.
INTRODUCTION
We’re going to explore ocean waves - how the surface waves of oceans are formed
and the four ways surface waves break on coastlines.
In the companion art exploration that follows, you will create ocean wave art with Ms.
Maria. It will be fun. This science exploration of ocean and breaking waves is intended
to help you decide thetype of waves you want to create in your art and also help you
understand the conditions that make different types of water waves.
DISCOVERING THE CONCEPT OF SURFACE WATER WAVES

When you pour yourself a glass of water and let it settle a couple of seconds, the
surface of the water in the glass is flat. The surface of the water in your bathtub is also
flat before you get in.

In this photo of the ocean, the its surface looks flat, accept for ripples.

But in this photo and in the video you saw, the ocean’s surface is not flat. It’s not still.
Why isn’t it? What are waves?

BRIEF SURFACE WAVE DEFINITION - A wave is a disturbance on the surface of
water (It looks like a hump/bump on the water’s top). Undisturbed water lies flat.
BESIDES OCEANS, WHAT OTHER BODIES OF WATER CAN HAVE WAVES?
Oceans have waves.
Lakes have waves.
Sometimes rivers and streams have waves. Many different bodies of water can have
waves.
Whether we’re on a boat or standing on the beach, we expect to see waves on the
ocean’s horizon.

HOW ARE WATER WAVES FORMED?
Water waves are formed in several ways.
1.The most common way is by wind blowing across the water’s surface. Winddriven waves are regular (normal) water waves. They occur in the upper layer of
water - on the water’s surface. Surface waves are type of waves we’re exploring. But
there are other types of water waves.
2. (Underwater earthquakes, underwater landslides, and underwater volcanic
eruptions cause long, high sea waves, called Tsunami. A Tsunami results from a
huge movement (displacement) of water below the ocean surface caused by a
catastrophic earthquake, landslide, or volcanic eruption on the ocean floor. (Tsunamis
occur most often in the Pacific Ocean and Indonesia.)

3.The gravitational pull of the moon and sun cause tide waves. Tide waves cause the
sea to rise and fall along shores around the world.
This exploration is about “regular surface water waves” and “breaking waves” that occur
along coastlines. We’re not exploring Tsunami or tides.)

WAVE SIZE AND SHAPE
Surface waves can be as small as ripples or as huge as a Plunging Wave.

THREE THINGS DETERMINE THE SIZE AND SHAPE OF SURFACE WAVES:
1. the wind’s speed, (The harder the wind blows, the larger the waves become.)
2. the distance the wind has blown over a given area of open water, (how large a
wind current is, how much area it covers)
3. the amount of time the wind has blown. (The longer the wind blows, the larger
the waves become.)
Great storm waves are formed when the wind has been blowing for a long time, at high
speed, in the same direction, and over a long distance. Large bodies of water, like
oceans, have the largest waves. Waves in oceans can travel for thousands of miles
before reaching land.
WAVE MAKING DEMONSTRATIONS - TWO POSSIBILITIES
1. Show Youtube - What Makes a Wave? By funsciencedemos 5/16/2015 OR
2. Live demonstration using 28 quart clear storage container, 3/4 filled with water.
Generate waves by blowing directly across the water’s surface, blowing through a
straw, or by using a tire inflator.
See how the wave size and shape chages according to wind speed, distance, and time.
WATER WAVE SCIENCE PRESENTED DURING THE DEMONSTRATION
How does wind create surface waves?
Wind is air energy. It has power. When wind blows across the water’s surface, it passes
energy through the water’s topmost layers via friction and pressure. Waves are created
by the friction between the wind and the water surface, causing the water below the
surface to spin in a circular motion but not travel forward with the wave.

VIDEO/ILLUSTRATION: This video/illustration shows how a wave moves.
YouTube. Wave motion - Spiraling motion of a deep ocean wave. By Alexandra
Hopkins. January 17, 2018
https://www.youtube.com/watch?v=uOJZywUykfw
The water in a wave is in continual motion - it rises up, it comes down, it repeats again
and again in a circular motion. (Intended to repeat this concept.)

Show wave diagram illustration. This illustration shows the parts of a wave.
The top of the wave is called the “crest”. The bottom of the wave is call the “trough”.
The distance between two neighboring crests or troughs is called the “wavelength.”
The wave height is the distance from the top of the crest to the bottom of the trough.

Saved in Downloads WAVE Ocean wave physical diagram . . . Bing
4/9/2021 from
Ocean Waves - Where Do They Come From
July 2, 2018 by C. Caputo
NOAA credited Wave - Structure - NOAA

FABULOUS ART OF WATER SURFACE WAVES
While there are many types of water waves, the art you create next week may feature
what are known as BREAKING WAVES. There are four types of breaking waves.
They are common on coastlines and beaches, but they may also be found in the ocean.
What causes these waves to be different?
The type of breaking wave is controlled by where the sea floor slopes up to the shore.

Spilling Waves are produced when the ocean floor gently slopes to the shore.
The wave’s crest slowly spills forward until it is all whitewater.

Plunging or Dumping Waves - are produced when the ocean floor suddenly
slopes steeply. When a wave hits a steep slope, its crest curls over and
explodes on the trough. The air under the lip of the wave is compressed.
Plunging waves are more common in offshore wind conditions. They often make
crashing sounds.

Surging Waves - the base (bottom) of the wave moves so fast that there’s not
time for a crest to develop. The wave almost doesn’t break and there is little
white water. Creates back wash.

Collapsing Waves - are a blend of surging and plunging waves.
The crest never completely breaks. The bottom face of the wave gets vertical
and collapses, resulting in white water.

No two waves are identical (the same). As example - No two plunging waves are the
same, etc. But they do share common traits.

SUMMARY - What we observed today:
*Oceans, lakes, even rivers and streams can have waves.
*A wave is a disturbance on the water’s surface.
*The most common way that waves are formed is by wind blowing across a
water surface. The wind’s energy passes through the water’s surface,
causing it to move up and down and spin in a circular motion.
*Three things determine wave shape and size:
1. Wind speed - how strong
2. The distance wind blows over open water
3. The amount of time the wind has blown
*Big surface waves were born in a distant storm, maybe a thousand miles away.
*Breaking waves are surface waves that collapse on themselves. They occur in
the ocean but they are common on coastlines and beaches.
Examples of breaking waves are:
1. Spilling
2. Plunging or Dumping Waves
3. Surging Waves
4. Collapsing Waves
*No two waves are identical (look exactly the same). Waves of a particular type
(such as plunging) have the same characteristics.

Now you are ready for “The Wave” Art Exploration with Ms. Maria.

