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For years, forecast offices around the Great Lakes region have used a modified version of the NOAA/GLERL wind wave model, adapted by Dr. Gregg Mann from the National Weather Service in Detroit, MI (NWS DTX).  The model is used to assist in the creation of forecast wave heights within the Graphical Forecast Editor (GFE) in order to generate graphic, digital, and text marine products.  This summer, Keith Jaszka, a summer student working at the NWS office in Buffalo, NY (NWS BUF), ran a sensitivity study on the model to test how differences between the air temperature and water temperature impact wave heights over a constant wind speed. 
Nearly 400 separate simulations were conducted.  For each simulation, the model was tested over Lake Ontario with a sustained wind speed and direction and for a specific lake/air temperature difference. The model was run until the wave heights reached an equilibrium state.  All simulations used a constant wind direction at 240 degrees and a lake surface temperature of 0 C.  It was assumed that there was no ice over the water.  
The results strongly support the general rule of thumb that winds in excess of 18 kts should be able to produce waves in excess of 4 feet, regardless of the temperature difference between the air and lake.  Small craft advisories for Lake Ontario are issued for winds of 18-33 kts, and for wave heights greater than 4 feet.  
The results will also show that lighter winds (near 14 kts) may produce 4 foot wave heights when the water temperature is more than 5C warmer than the surrounding air temperature.  Additionally, the results suggest that forecast wave heights fell into 3 separate temperature regimes, a stable airmass, an unstable airmass, and, most importantly, a transitional phase where the lake temperature was at the same temperature as the air temperature or about 1C warmer.
The results of this study will be used to showcase three separate events that occurred over the past year over the Eastern Great Lake Region, one for each of the above mentioned temperature regimes.  
