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Why are we interested in observing ocean

waves?

Safe and efficient shipping requires an
understanding of waves

 95% of U.S. foreign trade passes through ports and
harbors

* 50% of all materials shipped through U.S. waters
are hazardous

Coastal states earn 85% of all U.S. tourism
revenues.

» Surfing, fishing, boating, swimming safety and
pleasure requires knowledge of waves

Safe extraction: 25% of U.S. natural gas
production and about 17% of U.S. oil production
come from the Outer Continental Shelf




How Does This
Information Help?

Commercial Transportations
Search and Rescue Operations
National Security

Mitigating Natural Hazards

Living Marine Resources
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Scientific Contributions




What Other
Parameters Does
Ocean Observing
Monitor?

o

Physical Ocean Conditions

Biological and
Ecological Conditions

Temperature
Wind
Currents
Water Levels
Salinity Fields
Pressure

Fog

Nutrients
Contaminants
Benthic Habitat
Chlorophyl
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Every ocean observing system

depends upon the actual equipment
in the field.

in situ moored and drifting sensing systems
offshore and in currents

coastal and offshore instrumented
installations, such as platforms and towers

remote sensing from satellites and aircraft

shore-based remote sensing with radar
CODAR




Why use waves in the Classroom?

Ocean Observing wave data and images provide real time information,
graphing, predictions and analysis. These apply to science standards
in earth sciences, physical sciences, physics, marine sciences
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WaterVWaves are:itun torsur, butthey
cani e dangerous;in ner easters,
Aurricanes; and tsunamis.
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COSEE and SEACOOS--Wave Lessons and Poster!

MAIKLINI GOV AN E S

What is a Wave P

Waves are energy transmitted through matter.
The matter can be in any state: solid, liquid or gas.

b What Causes
Ocean Waves?

Waves on the surface of the ocean are created
i v 3 when the wind blows over the surface of the
water, As waves grow larger they capture more of
the wind's energy and as a result the wave's

and height increases. The waves
also change from smooth, curved waves into
pointy, crest shaped waves.

However, for any given wind speed, there is a
maximum duration (how long the wind blows)
and fetch (distance over which the wind blows in
one direction) beyond which the waves will not
get any bigger.

Surface ocean waves transmit energy along the:
surfaces between air and water. As ccean waves

travel particles of water in the surface of the ocean -~
travel in circular orbits. That is why these waves

are also called progressive orbital waves.

Anatomy of a Wave
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Parts of a Wave

Parts of a wave include the Crest, or the high

parts of the wave, and the Trough, the low parts.
of a wave. Waves are characterized by scientists
according 1o several properties

Wave height: The vertical distance between the
highest point of the Grest and the lowest point on
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Use archived wave information in your
classroom

* Predict maximum wave size resulting from
(sfu?t?]l)ned winds (duration) over large distances
etch).

* Investigate hurricane waves, generated by
hurricane winds in the SE, which depend on the
size of the storm (fetch for the winds) and how
fast the hurricane is moving (duration over a
given fetch).

« Compare and analyze wave heights at South
East Atlantic shorelines. Investigate the
differences.




How and where are \Waves
measured?

National Data Buoy Center (http://www.ndbc.noaa.gov/)
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http://www.ndbc.noaa.gov/images/Stations/41025.jpg

Instrumented Buoys

Diamond Shoals Buoy
8 nautical miles
off Cape Hatteras, NC

Gray’s Reef Buoy
40 nautical miles off Savannah, GA
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Fact to Know: Wave Data on most graphs is

“Significant Wave Height”

» Definition: Significant
wave height is the
average height of 1/3

* of the highest waves.

Wave height is the  Significant wave




Using Data in a Lesson

ldea: Follow a Hurricane Event to compare
wind speed and wave height.

Sample 1: Hurricane Isabel, September
2003, off South Atlantic Bight

Sample 2: Hurricanes Isadore, Lili and
Hannah, Lili, September 2002, off west
coast of Florida



S iy

Hurricat':e Isabel - September 17 @ 1 84 TC

Image courtesy of MODIS Rapid Response Project at NASA/GSFC

Episodic Events,
such as hurricanes,
provide examples
of wave changes
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Hurricane Isabel-CHLV2 C-Man Station
September 15-19, 2003
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Two of eight hurricanes near Florida in 2002
September 18, 2002 September 30, 2002

Hurricane Isidore Hurricane Lil

Hurricane |sidore
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Hurricanes: Hanna (9-14-02)

Isidore (9-18-02) Compare the wind

speed vs wave
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ldea: Find current wave data

1. Use a 5 day graph

from the National Data Buoy Center

2. Select your buoy and
dates

2. Sample of wave data

we Height at 41002
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ldea: Compare Average Wave

Heights in the South Atlantic Bight
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41 n‘ offshore

150 nm offshore

Increases bottom
friction of
Waves—so what

happens?

Check NBDC under
historical wave data to

| compare heights.



Web References:
Wave Conditions and Classroom Lessons

USING REAL TIME WAVE DATA

The National Data Buoy Center. You can select location and buoys to
find real time wave height: http://www.ndbc.noaa.gov/

US graphic of daily waves and weather for sailors: :
http://www.intellicast.com/Sail/World/UnitedStates/\WaveHeights/

To learn about wave measurements from the National Data Buoy Center:
http://www.ndbc.noaa.gov/wavecalc.shtml

East Coast Surf Waves: http://www.surfinfo.com/html/fnmoc.html
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