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Motivation
Observed clouds Cloud in 2D plane-parallel model
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Things missing from 1D models
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ICVH Impacts (Pixellevel)
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Simulation: “observation™— DISORT
(inhomogeneous clouds)

Retrieval: — MODIS-like “bi-spectral” retrievals
(homogeneous clouds):

e 2.1+0.86 um

* 1.6 +0.86 um

e 3.7+0.86 um

Cloud Optical Thickness (COT) and Ice Water Path
(IWP) will be tested.

MODIS Collection 6 ice model

Uncertainty from different sources are considered



COT Retrieval
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IWP Retrieval (g/m®2)
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ICVH impacts on monthly-mean ice cloud records

* One year global ice cloud profiles (2007) from CALIPSO/CloudSat-2CE Deng et al.,

2015
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Data fromKhatri et al, JGR- Atmosphere 20 18

CER slope = ax? + bx + c,
where x represents n(IWP)



Estimate IWP biases caused by the ICVH

Randomly selected _
eference wp  (EEEEEEEENEEEE)  MODIS like WP
CER slope = ax? + bx + ¢,
where x represents [n(IWP)

Vertically heterogeneous MODIS:-like plane
ice clouds parallel retrievals
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MODIS-like IWP (g/m?)

1.6 micron

Estimate IWP biases caused by the ICVH
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Estimate MODIS L3 IWP biases caused by the ICVH
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Estimate MODIS L3 IWP biases caused by the ICVH
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Estimate MODIS L3 IWP biases caused by the ICVH

January July
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ICVH is not the only reason for the 3-fam and 2.1 (1.6um retrieval differences.

* Mixed phase cloud?

e Thermal emission from 3.7um?
« Imperfect CER profiles?

e Multi-layer clouds?
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Estimate flux biases using MODIS L3 IWP
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(MODIS like IWPs are biased low because the prevailing CER profiles show large particles are closed to cloi
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Take home messages

ICVH could lead to relatively large IWP bias.
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Take home messages

 |CVH could lead to relatively large IWP bias.
« (MODIS like IWPs are biased low because the prevailing CER profiles show large particles are closed to clol

bottom)

 ICVH leads to little COT and flux biases.
* use the same ice microphysical model in both retrieval and flux calculation.
 MODIS will have pixellevel flux product available.
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Take home messages

ICVH could lead to relatively large IWP bias.
« (MODIS like IWPs are biased low because the prevailing CER profiles show large particles are closed to clol

bottom)

ICVH leads to little COT and flux biases.
* use the same ice microphysical model in both retrieval and flux calculation.
 MODIS will have pixellevel flux product available.

More details and interesting discussions and analyses are included in our recent manuscript.
« (Wang et al., 2018 JGR, under review)
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