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A BURST OF KNOWLEDGE ABOUT TAHOE


Several years ago, an important discovery was made about the lake.  It was found that in the winter, the lake turns over.  Water from some depth in the lake surfaces and brings whatever is down there, such as nutrients, back up to the surface.  Every few years, this phenomenon brings up water from the very deepest part of the lake, the bottom, where more nutrients and sediments are deposited.  When that happens, algal blooms are the greatest.


Scientists determined that turnovers occurred when the lake’s temperature was fairly constant from top to bottom and strong winter storms swept across the lake.  Winds blow water away from the shore and water from the depths comes up to take its place.  It’s similar to the upwelling phenomenon along the Pacific Coast which brings nutrients to the surface and supports a healthy fishery.


During summer, surface layers of the lake warm up.  When this happens, the lake is considered to be stable and resists the turnover (or upwelling) phenomenon.  Or so it’s been thought.  One of the many fascinating things we learned at the Tahoe Research Symposium last week was that upwelling also occurs in summer.  How was it discovered?  By analyzing satellite imagery.  


NASA scientist, Simon Hook, wanted to calibrate surface temperature measurements made from space.  Luckily, he picked Lake Tahoe to do his calibration.  Temperature sensors on buoys in the lake and around the shoreline were used for this purpose.  When thermal images were analyzed, it was found that the winter upwellings occurred along the west and south shores.  That’s because the prevailing winds are from the southwest.


But further analysis showed that upwellings also occurred occasionally during the summer.  Thermal images showed that summer upwellings occurred along the west shore, more or less around Sunnyside, and along the south shore.  Subsequent satellite passes revealed that upwelled water moved in the direction of the wind across the lake.   This terrific imagery is being used by a team of UC-Davis scientists, led by Professor Geoffrey Schladow, who are developing a clarity model of Lake Tahoe.  And key to knowing how clarity changes is a good understanding of the lake’s fluid dynamics.


Schladow’s group presented several papers at the symposium detailing how temperature profiles and water movements in the lake are constantly changing.  They also illustrated how the lake’s dynamics can transport nutrients and fine sediments vertically and horizontally around the lake.  Ted Swift presented an optical model of the lake that’ll be used to relate scattering and absorption of light by sediments and algae to water clarity.  


J.P.  Losada explained that streams carrying nutrients and sediments during snowmelt periods are colder than the lake.  Colder water sinks as it enters the lake.  It sinks to a level where stream and lake water temperatures are the same.  Since stream temperatures change during the day, so do the depths at which stream water is injected into the lake.  Subsequently, nutrients and sediments that were injected are moved around the lake by vertical and horizontal currents.


Composition and size of material brought into the lake by streams were described by A.A. Rabidoux.  Similar studies of the composition of light scattering particles in the lake were presented by P.G. Green.  T.E. Streissberg explained how shallow summer upwelling moved material to the surface from below the thermocline (the boundary between warmer surface water and deeper cooler water).


Altogether, Schladow’s group and Hook’s satellite have immensely advanced our understanding of lake processes.  And when this research is completed, Tahoe’s resource managers will have an extremely valuable tool for determining how various erosion control schemes could affect Tahoe’s water clarity.


This is just a fraction of the fascinating information presented by some sixty scientists over the three-day duration of the symposium.  The amount of information about Tahoe is exploding.  And we’ll sample more of this new knowledge in the weeks ahead.  Next time, we’ll look at progress in evaluating current techniques for controlling the flow of pollutants into the lake and at some new ideas to improve those techniques.



Organizers and sponsors of events like the Tahoe Research Symposium are often unsung heroes, without whom the event wouldn’t happen.  It’s a lot of work, and they did an outstanding job.


Donna Bloom, from the Nevada Water Resources Association, put it together and kept it moving smoothly.  Helping her was a committee that included, Mark Grismer and John Reuter from the University of California at Davis, Scott Tyler from the University of Nevada at Reno, Mike Strobel and Tim Rowe from the U.S. Geological Survey, John Tracy from the Desert Research Institute, Mark Forest from HDR Engineering, Jason Kuchniki from the Nevada Division of Environmental Protection, and Heather Segale from the Lake Tahoe Environmental Education Coalition and University of Nevada Cooperative Extension. 


Sponsors who generously helped fund the event included Entrix Environmental Consultants, HDR Engineering, Kennedy Jenks Consultants, CDS Technologies, Wood Rogers, EDAW, Integrated Environmental Restoration Services and Tahoe Lakefront Owners Association.



Comments? Send them to basinwatch@sbcglobal.net. 
