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Summary
This activity addresses how observations, models and forecasts guide decisions for Great Lakes maritime activities and explore how modern data sources promote water safety.  Like the Edmund Fitzgerald activity, students plan a safe route for maritime navigation on Lake Superior, this time through the North American Extratropical Cyclone of late October 2010.

Key concepts
· Models are useful tools for decision-making on the Great Lakes

· Forecasts predict future conditions, while nowcasts model current conditions

· Nowcasts and forecasts are helpful in different ways.  Forecasts provide insight into what is about to happen.  Nowcasts adjust for what is currently happening.  Forecasts have the limitation of losing accuracy the farther they look into the future.
Learning Objective
· Interpret forecasts and nowcasts

Subject Areas: Earth Science/Physical Science

Grade Level: 6-12

Wisconsin Science Education Standards
A.8.4

Collect evidence to show that models developed as explanations for events were (and are) based on the evidence available to scientists at the time.

Based on historical and/or current scientific data and evidence, design a model to explain an event. Examples: geocentric theory, flat earth, medical techniques, simulations; such as, wind tunnels, stream tables…

A.8.6

Use models and explanations to predict actions and events in the natural world.

Emphasize the themes of change, models, explanation, and systems to employ conceptual and/or physical models and explanations to predict actions and events in the natural world. Examples: Plate tectonics, succession, weather data/maps and weather events…

A.8.7

Design real or thought investigations to test the usefulness and limitations of a model.

Design, assess, and evaluate scientific models through group discussions.

Great Lakes Literacy Principles, High School Earth Science
1.G

Lake level is the height of the Great Lakes relative to sea level. Lake-level changes are caused by variations in precipitation, evaporation, runoff, and snow melt, as well as wind and waves. While tides are typically not discernible in the Great Lakes, seiches are common in the lakes.

7.E

Models help us understand the complexity of the Great Lakes. Models process observations, describe interactions among systems, expose information gaps, and forecast change.

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

Since you successfully captained the Edmund Fitzgerald - we have a new mission that requires your immediate assistance. We need you to transport eggs - that’s right eggs. On the opposite side of Lake Superior they are in the process of creating the world’s largest omelette. The problem is that all of the egg-laying chickens escaped the week before the event and now they urgently need to ship in eggs from out of town!

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. 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 to the southeast portion of the lake.

Materials
· Activity worksheet (GLWaves2_Extratropical_Cyclone_Worksheet.pdf)
· Activity worksheet key (GLWaves2_Extratropical_Cyclone_Worksheet_Key.pdf)
· Worksheet images (GLWaves2_Extratropical_Cyclone_Images.pdf)

· GLCFS Nowcast Animation in Google Earth (GLWaves2_Extratropical_Cyclone.kmz)
Procedure
1. Introduce the background information about the Edmund Fitzgerald. Ask students if they know the story. Introduce the Gordon Lightfoot song to show the event’s cultural significance.

2. Explain that the Great Lakes are large enough that storms can produce wave conditions that compare to ocean gales.

3. Talk about how waves are formed – that wave heights are a function of prevailing wind speeds and the water distance over which the wind travels.

4. Introduce the activity worksheet where students will have to plan a safe route based on historical “hindcast” data showing wave heights and wind direction for Lake Superior in relation to the Edmund Fitzgerald’s location.

Data Sources

Great Lakes Coastal Forecasting System, NOAA Great Lakes Environmental Research Lab
http://www.glerl.noaa.gov/res/glcfs
Google Earth Application using Great Lakes Coastal Forecasting System (GLCFS) Nowcast data for October 26-28, 2010
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