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• Co-registration
• Geo-referencing
• Spectral Calibration
• Spectral Mixing Model
• Field Measurements 
• Field Site Location Finding
• Statistical Analysis





• These two 
equations utilize 
all 6 (non-
thermal) TM 
bands.

• Constrained so 
that the sum of 
the fractions must 
equal 1.



Correlation between field data (x-axis) and remotely sensed 
parameters (y-axis) showing a linear relationship for SMA.  However, 
NDVI saturates at high vegetation abundance.



Some field sites show one to one correlation between SMA and Field data 
(IO1 - left) while others are correlated but offset (SS3 - right).  NDVI is also 
correlated but the offset often varies through time.



By subtracting the offset seen in the previous graph the remotely measured data can b
normalized to the field data at a single date.  The SMA results are more correlated to t
field measures, while the NDVI correlation becomes worse.



Year to year change in % live cover can be quantified to a +/- 3.8%lc for the SMA 
results.  NDVI, however, quantifies change poorly.



• SMA is linearly correlated with field 
measures of % live cover.

• Absolute % live cover accuracy +/- 4.0%
• Yearly change in % live cover precision +/-

3.8%
• SMA produces the correct sense of change 

in 86% of the data vs. 67% for NDVI.











Change Class Image:  Each Change
Class is represented by a different
Color.



The Laws area is an 
example of a region 
where change classes 
form “bulls-eye” patterns 
around areas of intense 
ground water pumping.



The area around 
Independence is extremely 
complex - showing many 
change classes.  This is due 
to ground water draw down 
coupled with land use 
practices such as irrigated 
grazing and controlled 
surface water flooding to 
recharge ground water 
aquifers.






