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CALIPSO Mission Overview
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CALIPSO Adds the Vertical Dimension
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wind speed inversely proportional to
CALIPSO lidar backscatter

Sea surface lidar backscatter (after a few corrections) = C / [<S ?>]

Linear relation between wind speed and wave slope variance [<s?>] (Cox-Munk):

Lidar backscatter from ocean surface = C / (a+b*wind)

CALIPSO laser T
incident angle:
0.3 degree
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e 2<s’> (38

P(s) ds= 5
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<s? >=a* Wind+ b
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« Calibrating backscatter intensity by comparing clear backscatter with
theory
« Correcting for atmospheric two-way transmittance
« Correcting for backscatter from ocean subsurface backscatter
« Estimating mean square wave slope =
0.02 / [4p corrected sea surface lidar backscatter]

Then we can estimate wind speed from mean square slope using Cox-
Munk type of mss — wind speed relation
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Difference between specular reflection from waves vs other

backscatter: backscatter from waves does not change state of
polarization (cross-polarization backscatter = 0)

A simple algorithm (Hu et al., 2008):
other backscatter = cross-polarization / 0.125



Mean square Wave Slope (MSS) from CALIPSO

MSS = 0.02 / [4p * sea surface lidar backscatter]
=0.02/[4p * (0.003 + 0.00512* V)]
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Shape Factor of Weibull Wind Distribution: CALIPSO (red) vs AMSR-E (blue)

P(X) = g@b‘l expl- ()]
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