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LAKE TAHOE FROM AN ALTITUDE OF 448 MILES


Thermometers, high in the sky, are taking Lake Tahoe’s temperature.  NASA satellites carrying thermal imaging devices fly over, or nearly over, the basin twice daily.  One is called Terra, a second is called Aqua (earth and water).  Terra carries a sophisticated camera known as ASTER that sends signals to earth that produce high resolution thermal and visual images.


Both satellites carry another thermal imaging instrument, MODIS.  It has a lower spatial resolution, but a much wider field of view.  ASTER’s full name is a mouthful, Advanced Spaceborne Thermal Emission and Reflectance Radiometer.  The full name for MODIS is Moderate Resolution Imaging Spectroradiometer.  

Both are proving to be very valuable assets in the struggle to save Lake Tahoe.


Over the past three decades, programs to observe earth from space have blossomed.  NASA has launched several series of satellites to study weather, climate, oceans, forests, forest fires, volcanoes, etc.  And, now Tahoe is also benefitting from NASA’s earth observation systems.


Terra is called the flagship of NASA’s earth orbiting satellite fleet.  Launched in December, 1999, it’s been viewing the earth with five remote sensors since February, 2000.  Two of those sensors, ASTER and MODIS are being used by researchers trying to unravel some of Tahoe’s mysteries.  Terra come s by in mid-morning and then again at night, 12 hours later.  Aqua comes by in mid-afternoon and then again in 12 hours.  And, that’s not the whole story.  Still another satellite, Landsat, carrying a high resolution scanner, cruises by a half hour before Terra.


These satellites are circling the world in near polar orbits.  This means that they travel along lines of longitude, crossing over the north and south poles (or very close to them) as they go.  Each orbit is along a new longitude, and eventually they cover the entire earth.  Every 16 days, the orbit takes them directly over the Tahoe Basin.


The Tahoe Basin is only a very tiny part of the coverage by Earth Observing Satellites.  So, why is there so much emphasis on our corner of the world?  Well, it’s a lucky break for us.


Satellite borne instrumentation must be calibrated.  This is done by collecting what’s called ground truth.  Scientists measure the things on the ground that satellite instruments are designed to measure from space.  Then, surface values are correlated with signals received from spaceborne instruments.  For example, if the satellite instrument is supposed to measure ground temperature, its signals are correlated with actual ground temperatures measured in selected target areas.  Once calibrated, satellite instruments can then collect ground temperature information everywhere, even in inaccessible spots.


Research Scientist Simon Hook, at NASA’s Jet Propulsion Laboratory, was looking for a good spot to calibrate the ASTER instrument.  It turned out that the Tahoe Basin was ideal for that task.  It’s reasonably accessible, except for a few times during the winter.  The lake is a large, fairly uniform target.  The atmosphere is usually clear.  The target can be seen almost every day from spring through fall.  Even in winter, many days are clear because clouds disappear quickly after storms.  There are three world-class research institutions nearby whose scientists are working in the basin.  And, it’s a great place to visit.


NASA has made a significant investment in the basin, setting up several ground truth stations in and around the lake, measuring temperatures, incoming and outgoing radiation, wind, humidity, etc.  And, according to Hook, “because it’s got a reputation as a world class calibration site, there are other instruments that turn on specifically for Tahoe.  The fact that we have this calibration site, means that we’re getting more coverage at Tahoe than you would normally get, so we’re actually building up a more detailed record at Tahoe than is available at other places.”


Because the ASTER and Landsat instruments have such great spatial resolution (between 15 and 90 meters), they have narrow fields of view (a swath of 60 kilometers wide) and provide images only when they cross directly over the basin, every sixteen days.  However, they come by twice during that day – once in the morning and once twelve hours later.  By the way, Hook explains that the Landsat instrument is only turned on during the day – except when it crosses the Tahoe Basin.  That’s because Tahoe is its calibration spot, so it gives us additional night time information.


Hook notes that MODIS images are made of the Tahoe Basin four times each day.  The MODIS instrument that flies on both Terra and Aqua satellites has a spatial resolution of 250 to 1,000 meters, and it covers a swath 2330 kilometers wide.  Though Terra and Aqua aren’t always directly overhead, their orbits are close enough for MODIS to see Tahoe twice each day.


So, what are we doing – and hoping to do – with this rich (and free) collection of information?  Next week.


Comments or questions?  Send them to basinwatch@sbcglobal.net
Note: If you’re interested in more information about these satellites and instruments, check out the following web sites (the images are great). http://asterweb.jpl.nasa.gov, http: //terra.nasa.gov, http: //www.aqua.nasa.gov, and http: //modis.gsfc.nasa.gov.
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