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Hi-res O, A-band Spectroscopy, |
Cloud products are statistical
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Hi-res O, A-band Spectroscopy, Il:
Path moments vs. cloud propertie
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Hi-res O, A-band Spectroscopy, lll:

Hierarchy of models for path stats
« Random-walk scaling arguments for finite slabs

mean optical depth, <t> mean optical depth, <>
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Time-dependent diffusion theory
for transmitted fluxes:
Exact diffusion theory versus Monte Carlo
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Davis, A. B., and A. Marshak,
2002: Space-time characteristics of
light transmitted by dense clouds,
A Green function analysis,

J. Atmos. Sci., 59, 2713-2727.

New and interesting:

(L) I{L), ~\T75 ~1.18

Schuster (1905)



Time-dependent diffusion theory
reflected fluxes:

Exact diffusion theory versus Monte Carlo
1, for g = 0.85 only (bold symbols)
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Davis, A. B., R. F. Cahalan, J. D. Spinhirne, M. J. McGill, and S. P. Love, 1999: Off-beam lidar: An
emerging technique in cloud remote sensing based on radiative Green-function theory in the diffusion
domain, Phys. Chem. Earth (B), 24, 177-185 (Erratum 757-765).



Hi-res O, A-band Spectroscopy,
Exploitation of path moments

 Cloud remote sensing
— Single layer scenario
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— Use standard diffusion theory (plus Cairns et aI JAS 00 for varlablllty)
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Hi-res O, A-band Spectroscopy,
Exploitation of path moments

« Cloud remote sensing |
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Incremental Pathlength (AM)
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 Cloud-radiation diagnostics

— Multi-/broken-layer scenario
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Time-domain cloud observation:

Opportunities ahead ... in space

 Multiple-scattering cloud lidar: ASCENDS?
— CO, using Dlfferential Absorption Lidar (DIAL) ”
— NASA-LaRC/ITT “lock-in” CW detection concept i
— Possibility of cloud (wide-FOV) channel
* High-resolution O, A-band ﬁ
— Langley Airborne A-band Spectrometer (LAABYS) i

— OCO, which needs A-band to get CO, in ppm ASCENDS concept
. LAABS Ispelclralfrolm CI:HAI«PSIFIigIht :Jun? 19. 2907. g 2 pp ) (Courtesy M DObbS’ ITT)

| Reflection A-band data

(LAABS, during/ CHAPS/CLASIC,
courtesy Mike Pitts,
oo ousr |1 NASA-LaRC)
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