
Tsunamis and Hurricanes 

Presenter
Presentation Notes
Tell students that in this lesson they are going to investigate two types of events that can cause enormous waves: tsunamis and hurricanes.



LOOK OUT!!!!!! 

Presenter
Presentation Notes
Ask students to describe what they see in the photo. 
Explain that this is a tsunami approaching Hilo back in 1946. Point out the man on the left hand side near the bottom the of photo. 




Source of photo: http://www.photolib.noaa.gov/htmls/theb2705.htm



 
a series of ocean waves caused by an earthquake, 
submarine landslide or volcanic activity.  

Tsunami 

Presenter
Presentation Notes
IMPORTANT NOTE: Tsunami is different than high surf because high surf is higher than normal sea-surface wave activity that occurs between a shoreline and the outermost line of breakers. High surf waves can happen with changes in wind or weather. Tsunami waves must be triggered by an earthquake, landslide or volcanic activity.



Source of photo: http://www.photolib.noaa.gov/htmls/theb2705.htm



How does a tsunami form? 

Presenter
Presentation Notes
After an earthquake, submarine landslide or volcanic activity the shaking of the earth under the water shifts the ground, which moves the ocean water, as the ocean water moves, it travels outward from the earthquake site as shown in the image on this slide. Tell students that an earthquake off the coast of South America could generate a tsunami that reaches Hawaii in 14 hours. Ask students based on the image shown how long it would take for this tsunami to reach Japan. (22 hours)



Source: http://www.tsunami.noaa.gov/noaa_what.html
Source of info and image: http://wcatwc.arh.noaa.gov/tsunami2.htm



Who monitors for Tsunamis? 
 
1.) United States Geological Survey (USGS)  
       monitor earthquakes using seismic equipment 
 
2.) National Oceanic & Atmospheric Administration 

(NOAA) 
  special buoys, bathymetry and topography to make 

 models that forecast the tsunamis  
 
3.) National Weather Service 
  educates the public on tsunami hazard preparedness. 

 

Presenter
Presentation Notes
Explain that there are a number of governmental groups responsible for monitoring tsunamis with different types of technology. The United States Geological Survey (USGS) is responsible for monitoring earthquakes using seismic equipment. NOAA uses special buoys, bathymetry and topography to make models that forecast the tsunamis. The National Weather Service educates the public on tsunami hazard preparedness.




What tracks a tsunami? 

D.A.R.T Buoy 

Deep Ocean 
Assessment &  
Reporting of 
Tsunamis 

Presenter
Presentation Notes
NOAA has placed Deep-ocean Assessment and Reporting of Tsunami (DART®) stations at sites in regions with a history of generating destructive tsunamis. The DART® Project is an effort to maintain and improve the capability for the early detection and real-time reporting of tsunamis in the open ocean. �



Source of photos:
http://www.noaanews.noaa.gov/stories2007/s2802.htm
http://www.noaanews.noaa.gov/stories2008/20080310_buoy.html




D.A.R.T Buoy Locations Around 
the World 

Presenter
Presentation Notes
This vast network of 39 stations provides coastal communities in the Pacific, Atlantic, Caribbean and the Gulf of Mexico with faster and more accurate tsunami warnings.








Source of image:
http://www.noaanews.noaa.gov/stories2008/20080310_buoy.html

http://go.usa.gov/Vs8


Case Study: 
2011 Japan Tsunami Animation 
 

Presenter
Presentation Notes
The March 11, 2011 tsunami was generated by a 9.0 magnitude earthquake centered 80 miles off the east coast of Sendai, Japan.  The earthquake generated destructive waves up to 10 meters (33 feet) that struck Japan minutes after the earthquake.  

This animation shows the Japanese tsunami propogating throughout the Pacific. As the tsunami radiates from Japan, it encounters complex topography and bathymetry in the form of ridges and volcanoes that create this complex wave pattern of scattering and reflective waves. 

How long does it take for the tsunami to hit the Hawai'ian Islands?  
Which areas outside of Japan were impacted from the tsunami?

http://go.usa.gov/Vs0





What is a Hurricane? 

Presenter
Presentation Notes
Tell students that a hurricane is an enormous twisting storm with  sustained winds of 74 miles per hour or more. Hurricanes can bring with them enormous waves to shores, and flooding as waters sweep inland. (See the top left hand photo.)
 

Source of photo: http://www.photolib.noaa.gov/htmls/wea00403.htm



What tracks a hurricane? 

Presenter
Presentation Notes
Hurricanes are monitored with a number of different types of technology.

Sources of images: Buoy (http://www.ndbc.noaa.gov/station_page.php?station=51001), ships ( http://www.moc.noaa.gov/hi/ ), satellites (http://www.noaanews.noaa.gov/stories/s920.htm ), radiosondes or weather balloons (http://www.srh.noaa.gov/jetstream/remote/ua.htm ), recon aircraft (http://www.srh.noaa.gov/ffc/html/hrcnhunter07.shtml ), and radar (http://celebrating200years.noaa.gov/transformations/weather/image7.html)



What tracks a hurricane? 

National Oceanic and Atmospheric 
Administration (NOAA) Ship 

Presenter
Presentation Notes

(NOAA) National Oceanic and Atmospheric Administration uses the following tools to monitor hurricanes:
Buoys – are floating stations in the ocean with equipment to measure different parts of the weather and transmit the data. Buoys can often measure wind speed and direction as well as wave height, atmospheric pressure, air and sea temperature.
Ships – Many ships at sea participate in the voluntary weather monitoring. They observe the weather at their location and send the data via satellite or radio to weather stations that make forecasts.

Sources of images: Buoy (http://www.ndbc.noaa.gov/station_page.php?station=51001), ships ( http://www.moc.noaa.gov/hi/ ), satellites (http://www.noaanews.noaa.gov/stories/s920.htm ), radiosondes or weather balloons (http://www.srh.noaa.gov/jetstream/remote/ua.htm ), recon aircraft (http://www.srh.noaa.gov/ffc/html/hrcnhunter07.shtml ), and radar (http://celebrating200years.noaa.gov/transformations/weather/image7.html)



What tracks a hurricane? 

Presenter
Presentation Notes
The last pieces of technology used to monitor hurricanes are used by The National Weather Service. (NOTE: National Weather Service does weather forecasting for the entire country.)
Satellites – a device that orbits the Earth, equipped with instruments to measure and transmit data about weather features. These satellite images can tell scientists the temperature of the earth’s surface, type of cloud cover, presence of circulation, and height of moisture in the atmosphere.
Radiosonde – is a measuring device and radio transmitter attached to a balloon. (top left photograph)
Reconnaissance Aircraft – Aircraft can be sent into the hurricane to take measurements directly when the hurricane is close to shore, but still over the ocean. 
Radar  -  Radio waves are sent out from radar stations on land. When the radio wave hits a raindrop, part of the wave bounces back to the station. Scientists measure how long it takes for the wave to bounce off the raindrops and return to the station. 

Sources of images: Buoy (http://www.ndbc.noaa.gov/station_page.php?station=51001), ships ( http://www.moc.noaa.gov/hi/ ), satellites (http://www.noaanews.noaa.gov/stories/s920.htm ), radiosondes or weather balloons (http://www.srh.noaa.gov/jetstream/remote/ua.htm ), recon aircraft (http://www.srh.noaa.gov/ffc/html/hrcnhunter07.shtml ), and radar (http://celebrating200years.noaa.gov/transformations/weather/image7.html)



Tsunamis vs. Hurricanes 
 

Questions 
 

Tsunami 
 

Hurricane 

 
What is it? 

A series of waves 
from an earthquake, 
landslide, or volcanic 
activity. 

A cyclone with 
sustained winds of 74 
miles per hour or more. 

What sort of 
technology is 
used to monitor 
it? 

Seismic equipment, 
D.A.R.T buoys, 
bathymetry and 
topographic maps to 
make models 

Buoys, ships, satellites,   
radar, radiosondes, 
reconnaissance 
aircraft 

Presenter
Presentation Notes
Review of what students have learned. May want to refer
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