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— OCA method overview
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EUMETSAT OCA cloud retrieval
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Optimal Estimation:

) T,c(e.g. LOWTRAN)

1. Relate measurements, V,,» to a ‘realistic

X=1r, p. f

model of the cloud, X, with a

radiative transfer model, J(X) Toc
*
2. Find state X that maximises P(x|y)
Use Bayes Theorem: P(x|y) ~ P(y|x).P(x)
Radiance information Prior information
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y(x) — forward model

X = Trp’pr"f skin
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— The “problem” with VIS + IR in multi-layer
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The “problem” with VIS+IR in Multi-layer Cloud
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Cartoon comparison  .v.

and 2-layer Cloud

I IR only e.g. MODIS

—tL,'-:-'- Single layer ice
upp cloud:
IR-only:- upper

]

VIS+IR combined e.g. OCA
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T= rupp cloud:

IR/VIS:- upper
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— OCA 2-layer method overview
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Two layer cloud - single layer model

Reality Model VIS + IR
Measurement residuals (9)

High solution J
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X=[7, Iyp P L, ]

as proxy lower CTT

Two layer cloud =T,

Reality Model IR only
— — Measurement residuals (9)
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Two layer cloud — Done properly (CREW-V?)

The Mickey-Mouse approach works — but
is not very satisfactory:

eCannot use the solar channels
*Treats IR only approximately

Plan to be done properly
(ref. Cloud model study by Oxford Uni. /
RAL)
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Two layer cloud —T.,.. as proxy lower CTT

skin
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Height (Km)

Cloud Top Height (Km)
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2-Layer CTP validation
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2-Layer CTP validation
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2-Layer COT validation MODIS

CREW1 OCAL Overpass 11318
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— DARDAR-OCA comparisons
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Validation using DARDAR ice COT

CREW1 OCA1 Overpass 1605

CALIOP backscatter:

Sensitive to highest and smallest
particles but attenuates in thicker
cloud.

Height (Km)

CPR Reflectivity:

Less sensitive to high thin cloud
but retains signal through to
surface

Height (Km)

DARDAR IWC:

Height (Km)

Combines optimally the signals of the
radar and lidar to produce a complete
profile of ice water content, IWC.
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For direct comparison with OCA - DARDAR COT: visible optical depth, the integral of the ice cloud
visible extinction along a vertical path through the entire atmosphere.




2-Layer COT validation DARDAR
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2-Layer COT validation DARDAR - 30
Error estimates

CREW1 OCALl Overpass 11318
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Using DARDAR ice COT..

CREWA NCA1 Oyerpass 1605

Lower layer also ice or “diffuse
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CogToCOT
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Log10 COT
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Summary

Combined VIS + IR retrievals very sensitive to multi-layer
Can detect by poor measurement fit
Very simple (crude) adjustment to scheme -> 2 layers

Upper layer COTs in comparison to DARDAR:

— Detection for UL COT > 0.1 to 0.3 in tropics, > ~0.5 at high latitudes
— When UL COT > ~4-6 cloud appears (IR) as single layer

— UL OCA COTS possibly ~20-30% lower than DARDAR (first look)

— Disagreement outside estimated (random) 3G errors

— SL OCA COTS possibly ‘a little high” compared to DARDAR ()



Lower Layer (water) COT scaled 0-42 Upper Layer (ice) COT scaled 0-11
2011 July 25 11:30-12:30




Equivalent Geometrically thin Cloud CTP, VIS/IR ratio=1.0 & 1.5
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