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Lab 4
ANSWERS








Name
1) Browse the ASTER spectral library to find the spectra of construction concrete and construction asphalt. 

a)
Draw a rough sketch of these two spectra between 0.4 & 3 m.
b)
Which of these materials would you expect to be brighter to your eye?
c)
Explain why.
2) Download the following spectra data files from the ASTER spectral library.  

· Rhyolite (solid) - 
sample#: Rhyolite.H1
(remember to download the file for SOLID) 

· Basalt (solid) - 
sample#: Basalt.H2 
(remember to download the file for SOLID) 

· Limestone (whole rock chips) – sample#: ro350b 

a)
What are the main spectral features that distinguish each of these rocks from the others? Attach a printout of the spectra.  
b)
Attach your plots of the resampled spectra.  Do you think these rocks could be distinguished with the MASTER spectral resolution?  Explain.
What about with ASTER? Explain

What about with Landsat?  Explain

c)
How would you expect the spectra of each of these rocks to change if the rocks were crushed into powders and then measured again?

3)
Download the spectra for a green leaf, a dry leaf, and a dollar bill from the course website (spectra.xls) – this includes 3 separate measurements of the same green leaf.  Transfer all spectral data to a plotting package of your choice (e.g. Excel).  Use your plotting software to explore the data and perform analysis to address the questions below.  Include full spectral plots of all of measurements taken
a)
Estimate the precision of the spectrometer, for example at 1000 nm (1 micrometer).
b)
What do you notice about the variation with wavelength?
c)
What factors may account for the observed variations?

4)
Plot the spectra of the fresh green leaf, dry leaf, and the dollar bill on the same plot (attach plot).
a)
What are the major spectral differences between the live and dead leaves?
b) 
What is the source of these variations? 

c)
How is the dollar bill spectrally different from the green leaf?
5)
Imagine that you have been chosen to design a new satellite that has to enable us to map and distinguish between earth surfaces covered by live green leaves, dry senescent leaves and dollar bills, using spectral data.  The spectral range you can use is 0.4-2.5  m. You are allowed only 3 spectral bands at which the satellite will be able to make its measurements - each is to be 30 nm (i.e. 0.03 m) wide.
a)
At what wavelengths do you think the 3 bands should be placed? 


b)
Explain your answer in detail – accompanied by spectra of the three materials and the expected atmospheric transmissivity. 
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