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Welcome back sailors! If you have completed the Edmund Fitzgerald activity, you should have a basic understanding of how to read wave and wind diagrams to decide a safe route for ship travel...

We have a new mission that requires your immediate assistance! We need you to ship eggs from one end of Lake Superior to the other - that’s right eggs. Over in Sault Ste Marie, Ontario, they are in the process of creating the world’s largest omelette for Ocktoberfest. The problem is that all of the egg-laying chickens escaped and now they urgently need to ship in eggs from Duluth!

Normally, this day-long trip across Lake Superior would be a relatively straightforward venture, but today happens to be October 26th, 2010 and there is a huge storm approaching. The eggs must arrive by October 28th.  Your task is straightforward: you need to learn about forecasts and nowcasts, which are useful tools for predicting and following the trajectory of storms. Then you must use these tools to plot a route across Lake Superior that will result in a quick and safe delivery of eggs for the Oktoberfest omlette.
Activity 2a: How do we use “Nowcasts” to better understand current weather conditions?
Check current weather from the National Weather Service (http://graphical.weather.gov/)
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Click on one of the Great Lakes and then hover over “Wave Height” to estimate current wave conditions.

Compare this method with modeled Nowcast conditions from the Great Lakes Coastal Forecasting System: 
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You can zoom to one lake by clicking on it.
· How are the current Lake _Superior_ conditions? Why do you think they are like that?

Example: On April 30, 2013  at 18:00 GMT (2:00 pm Eastern Daylight Time) there was a wind from the southeast blowing over  most of Lake Superior.  Winds were from the northeast in the western basin.  Significant wave heights were less than six feet for the entire lake. The three listed buoys showed wave heights of 2.0, 5.2 and 4.3 feet from west to east.
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Looking at the Wind Speed and Direction, there doesn’t appear to be any significant storm activity in the region which correlates with the nowcast wave conditions.
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· What kinds of data do you think are used to create Nowcasts? 

Examples include, weather radar, barometric pressure readings, temperature, significant wave heights, wind speed and direction, water temperature…etc. Depending on the sophistication of the model numerous climate related factors will influence the results.

· In what situations are Nowcasts from the Great Lakes Coastal Forecasting System most/least useful to people who use the lakes?

GLCFS Nowcasts are very useful for commercial shipping since they are shown at a regional scale.  More site-specific weather conditions and forecasts would be useful for recreational boaters and swimmers.
Activity 2b: How do we use “Forecasts” to make better decisions about travel?
A forecast is a predictive tool that uses data from a variety of sources, including satellites and buoys, to show what conditions will probably look like in the future.
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Interpret this forecast made the day before the storm started.  It shows expected conditions for wave heights 60 hours into the future.
· Where are the highest predicted waves?

The northeast portions of each of the Great Lakes, especially Lake Superior.
· How many feet are the highest wave predictions?

Approximately 24 feet
· According to this map, what is the wind direction? How might this correlate to predicted wave height?

The wind is out of the south west which seems to correlate with the northeast orientation of the significant wave activity. As strong wind blows across vast expanses of open water, the waves build in height.

· What are some reasons that a person would want an accurate forecast of lake conditions?  
Monitoring Water Quality

Predicting Threats to Human Health
Optimizing Marine Operations

Predicting Severe Weather

Forecasting Hazards

Improving Search and Rescue Success

Minimizing Rip Current Deaths

Enhancing Oil Spill Response

Activity 2c: Using the Great Lakes Coastal Forecasting System to route a ship through the North American Extratropical Cyclone of October 2010
Now that you have had a chance to explore the uses of nowcasts and forecasts, you are ready to help us safely steer this ship!

Definitions:
Wave periodicity: Taller, more frequent waves pose the biggest hazard to large ships particularly when they exceed five meters in height.
Wave height: Is typically determined by wind speed and the fetch (distance over which the waves are generated)
Assumptions:

Route: Your ship will be leaving the port city of Duluth, Minnesota and traveling to Sault Ste. Marie, Ontario.
Ship speed: Your ship will be traveling at approximately 15 miles per hour.
Distance: The approximate distance you will have to travel in order to traverse Lake Superior is 400 miles.
Procedure:

With these assumptions, complete the steps below.
Step 1:

Calculate the travel time to complete the journey across Lake Superior.
Total Time: ___~27___ hours.
Step 2:

Plot a path to safely travel across Lake Superior.  Divide the time you calculated above into three hour intervals. Using hourly images from the Great Lakes Coastal Forecasting System and the Lake Superior map provided by your teacher, pick a starting time and route that avoids wave heights larger than five meters.  Be sure to mark on the map and label the time where the ship will be every three hours from departure until arriving in Sault Ste. Marie. You cannot leave before October 26th or arrive after October 28th. 
October 27th is the worst day for travel.  Leaving Duluth right at 0:00 GMT on the 26th might let you avoid the worst of the conditions in the eastern basin.  Leaving at 21:00 GMT on the 27th would provide good conditions in the western basin, but some rough seas in the eastern basin.

Extra Credit:

Complete the same route planning task in Google Earth using the animation from the Great Lakes Coastal Forecasting System.  Your teacher will provide the Google Earth KMZ file (or it can be accessed at: http://maps.aqua.wisc.edu/geocatalog/kmz/GLWaves2_Extratropical_Cyclone_Animation.kmz).

Use the Time Slider to step through the animation of wave heights.
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Use the Path icon at the top of Google Earth to draw a route from Duluth to Sault Ste. Marie.
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Use the Placemark icon to mark ship locations at three hour intervals.
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Use the File pull-down menu >> Save >> Save Place As… to save the path you created.
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