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IMAGES FROM SPACE AID TAHOE RESEARCHERS


Tahoe’s Pathway 2007 and TMDL programs are getting a boost from space.  Every day, several spacecraft pass over the Tahoe Basin, some 500 miles overhead.  Four of them produce imagery being used by scientists doing research in the basin.  Three (Terra, Aqua, and Landsat) are operated by NASA, and one (IKONOS) by a private space imaging company.  We covered the operation and instruments of the NASA satellites last week.  Now, let’s peek at what Tahoe scientists are doing with the images obtained from spacecraft.


Many years ago, researchers found that under certain weather conditions, Lake Tahoe mixes from bottom to top.  These upwellings bring nutrients from the cold depths of the lake to the surface.  Researchers concluded this after studying temperature profiles taken year round at two spots in the lake.  The conditions that cause the upwellings occur only in the winter.  At least that’s what was believed before thermal images of the lake were available.


Todd Steissberg, working with NASA/JPL scientist Simon Hook, has been studying 

thermal images made by instruments on the Terra and Landsat satellites.  Steissberg is supported by a NASA Earth System Science Fellowship and is part of the team, led by Professor Geoffrey Schladow at UC-Davis, that’s developing a model of Lake Tahoe’s processes for the TMDL program.  Steissberg found that upwellings also occur during spring and summer.


Upwellings are visible on thermal images because water that wells up from below is cooler than water on the surface.  By comparing images from Landsat, and from Terra, which crosses Tahoe some 40 minutes later, Steissberg was able to track movement of upwelled water across the lake.  Using temperature profiles measured by thermistor chains hanging from buoys in the lake, Steissberg concluded that summer upwellings weren’t as deep as winter upwellings.  Summer upwellings bring up water that’s in the layer above the thermocline.  At around a depth of 60-100 meters, the thermocline is the boundary between surface water, warmed by sunshine, and cold water deep in the lake.


Upwellings are caused by winds, which blow surface water away from shore, allowing water from below to take its place. They're found to be frequent, especially on windy days in spring, early/late summer, and fall.  Steissberg explains that upwellings bring nutrients and sediments up to the surface and spread them across the lake.  He also notes that they become less frequent in mid-summer.  UC-Davis scientists have learned much more about lake circulation from satellite imagery, but there isn’t room here to describe it all.


Tim Minor and Mary Cablk, remote sensing scientists at DRI, are using images from a commercial satellite, IKONOS, to obtain important information about Tahoe’s watershed.  These images have very high (one meter) spatial resolution, and are made in several wavelengths (or colors).


One of the pieces of information needed to evaluate the condition of the Tahoe watershed is the amount of impervious cover.  Land with impervious cover doesn’t soak up water, so it runs off, eventually finding its way to the lake along with sediment and nutrients that it picks up on the way.  There are two kinds of impervious cover: hard and soft.  Hard cover is paved areas and buildings.  Soft cover is compacted soil, such as dirt roads and paths.


Determining the amount of impervious cover had been done by folks walking the neighborhoods, consulting maps, and poring over aerial photos.  Walking through neighborhoods only provides a small sample.  Maps aren’t always reliable or up to date.  And from aerial photos, you can’t tell what’s under forest canopies.


Minor and Cablk found that multi-wavelength images from the satellite, combined with a modeling protocol, allowed them to see hard cover even under dense forest canopies.  They then devised a special technique to mask vegetation, bare soil, and rock outcrops.  From this, Minor and Cablk could determine how much of a watershed, or parts of a watershed, is impervious because of hard cover.


They found that the highest percentage of hard cover was in the Burnt Cedar Creek watershed in Incline Village at 28 percent.  Next highest was Bijou Park in South Lake Tahoe with 21 percent.  When Minor and Cablk looked at the entire Tahoe Basin, they found that only 3.34 percent was hard cover.  Still, according to Minor, 76 percent of that cover was within a couple miles of the lakeshore.  The next phase of their work will be to determine the amount of soft cover.


A number of other uses are being made, or will be made, of images from satelliteborne imaging instruments.  For example, it might be possible to monitor lake clarity from the Terra satellite.  Nearshore turbidity could also be monitored.  Tahoe’s forest health could certainly be checked from satellites.  The sky is the limit, so to speak.


California’s Lahontan Regional Water Quality Control Board does a great job of informing the public about their activities and progress in easily understood language.  Check out their summer TMDL newsletter at the following web site to see more about the use of space imagery: http://www.swrcb.ca.gov/rwqcb6/TMDL/Tahoe/Tahoe_Index.htm – or access some of the field and satellite data at http://laketahoe.jpl.nasa.gov 


Questions or comments? Send them to basinwatch@sbcglobal.net 

