Time of travel estimates from St. Clair River near Dow of Canada to Detroit River near Belle Isle

The two animation files (StClairRiver.mpg and LakeStClair.mpg) below show the results of particle tracking analysis that may be useful in predicting travel times from St. Clair River near Dow of Canada to Detroit River near Belle Isle.  Both animations are based on steady-state flow simulations using average water levels from June 3-5, 2002.  Water levels at Fort Gratiot and mouth of Black River were used relation between stage, water-surface elevation fall, and discharge developed by the USACE (U.S. Army Corps of Engineers) to estimate flow near the upstream limit of St. Clair River.  

Based on this relation, the average flow for June 3-5, 2002 was about 180,000 ft3/s.  The average water level of 572.45 feet (International Great Lakes Datum of 1985) near the mouth of Detroit River was based on NOAA (National Oceanic and Atmospheric Administration) data at the Gibraltar gage.  Average flow conditions were specified for the local inflows.  In the first animation, StClairRiver.mpg, 100 hypothetical drogues were placed across the channel at uniform intervals near Marysville, Mich.  The simulation describes water movement for 20 hours and was computed by use of 0.1 hour time steps.  The second animation, LakeStClair.mpg, picks up the simulation just upstream of Chenal Ecarte, near the mouth of St. Clair River.  This simulation describes water movement for 150 hours and was computed on the basis of 0.5 hour time steps.  A clock in the upper left hand corner of the animations displays time in hours since the beginning of the animation.

The animation files were created in SMS( (Surface water Modeling System) as AVI files and converted to MPEGs to reduce the file size.  Some degradation of the image quality resulted from this conversion.  The images can be viewed by use of QuickTime Player by Apple Computer, Inc 
, which is available without cost at the URL:

http://www.apple.com/quicktime/download/

The animations are based on simulated flows computed using the St. Clair – Detroit River flow model (Holtschlag and Koschik, 2002).  In this version of the model, local flow velocities were not used in the calibration process, only total flows and water levels.  Thus, the turbulent viscosity parameter affecting buoy dispersion is uncertain.  Finally, the hypothetical particles or drogues do not contain random components corresponding to dispersion characteristics, but strictly follow predicted flow paths. 
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