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Introduction and motivations
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From Pacific to Atlantic ocean

Cloud cover: uncertainty
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Scientific questions

1. How large is the spread in broadband shortwave albedo
calculated by the different radiation codes for the marine
stratocumulus topped boundary layer?

2. Do more sophisticated radiation codes provide albedos closer
to the observations?

3. How critical are the assumptions on the internal microphysics
for the radiative properties of stratocumulus clouds?
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Outline

» models simulations set-up;
» description of the dataset;
> results;

» conclusions and outlook.
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Simulations set-up

For further details:
http://www.euclipse.nl/wp3/Radiation_Intercomparison/Introduction.shtml
gesso@knmi.nl
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Simulations set-up

solar constant (W/m?) | 1325.8
cos zenith angle 0.813
albedo (-) 0.026
ps (hPa) 1017.
Position: LAT=14.5 SST (K) 288.4
LON=6.5E
Duration: one time step 11.30
UTC (local noon)
Date: 15 July 2006
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Initial conditions
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» SET A: operational set-up
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Microphysics

» SET A: operational set-up
» SET B: constant effective radius: r. = 9um (according to

SEVIRI)
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Microphysics

» SET A: operational set-up
» SET B: constant effective radius: r. = 9um (according to
SEVIRI)
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no inhomogeneity
» SET C: constant cloud droplet number concentration:
N, = 200.cm~3 (so that r. = 9uum at cloud top)

+o0

T = (27r/VcP/_2> " /(Pa(Z)QI(Z))2/3dZ
0

no inhomogeneity
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Dataset description

» GERB: radiative fluxes

and albedo;
» SEVIRI: cloud cover,
P, optical thickness and
effective radius;

Area: 3-10 E and 12-16 S » OMI: aerosol index.

divided in 50x50 km?.

Time: 4 measurements

between 11.00 - 12.00 UTC.

Date: July 2006.
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Conditional sampling
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Conditional sampling
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» just stratocumulus clouds: CC = 1.
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Conditional sampling
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» just stratocumulus clouds: CC = 1.
> to exclude icy clouds: phase = 1.
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Conditional sampling
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» just stratocumulus clouds: CC = 1.

> to exclude icy clouds: phase = 1.

» in order to reduce horizontal inhomogeneity: o,/7 < 0.3 and
ULWP/W <03
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Conditional sampling
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» just stratocumulus clouds: CC = 1.

> to exclude icy clouds: phase = 1.

» in order to reduce horizontal inhomogeneity: o,/7 < 0.3 and
ULWP/W <03

> in order to minimize the absorbing aerosol amount: aerosol
index < 0.5
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Aerosol optical thickness

June-July-August September-October-November
o . . E 06 07 08 09 10
ieal depth

Global summaries of aerosol optical thickness from the Multi-angle Imaging
SpectroRadiometer (MISR)

NASA Langley Atmospheric Sciences Data-Center
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Effective radius effect
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Albedo for clear sky case

Dataset description Results
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Set A: operational set-up
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Set B: constant r, = 9um (no inhomogeneity)
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Set C:

Dataset description
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constant N = 200.cm2 (no inhomogeneity)
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Conclusions and outlook

Comments:

v/ spread in broadband albedo due to two factors:
v set A: conversion from physical properties to optical properties
v set B and C: difference in parametrization factors (single

scattering albedo, asymmetry factor,...)

v CDK, RRTMG and DAK give similar results

v/ Fu-Liou gives higher albedo with respect to RRTMG

v/ Ec-Earth underestimates the albedo...

EUCLIPSE radiation intercomparison study for stratocumulus S. Dal Gesso
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Conclusions and outlook

Comments:
v/ spread in broadband albedo due to two factors:

v set A: conversion from physical properties to optical properties
v set B and C: difference in parametrization factors (single
scattering albedo, asymmetry factor,...)

v CDK, RRTMG and DAK give similar results
v/ Fu-Liou gives higher albedo with respect to RRTMG
v/ Ec-Earth underestimates the albedo...
Open questions and outlook:
=> in order to compare observations and model results: which are
the best constraints?
= what about inhomogeneity? Is it necessary a set D?

EUCLIPSE radiation intercomparison study for stratocumulus S. Dal Gesso
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For further informations:
http://www.euclipse.nl/wp3/Radiation_Intercomparison/Introduction.shtml
gesso@knmi.nl
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Sensitivity to vertical resolution

liquid water path (grm™?)

L] =] 10 14 16 18

12
Time (UTC)

Diurnal cycle of Liquid Water Path over the stratocumulus
[100S-200S, 0-100E] domain, in Feb 2009. The Red line represents
observations from the TMI instrument and the black line retrievals
from SEVIRI with the CPP algorithm.

Courtesy of Seethala Chellappan (MPI)
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Sensitivity to vertical resolution
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Relationship between OMI aerosol index versus Liquid Water Path
Aug 2008. The Red line represents observations from the TMI
instrument and the black line retrievals from SEVIRI with the CPP
algorithm.

Courtesy of Seethala Chellappan(MP1)
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Sensitivity to vertical resolution

| 1 1 A I 1 ]
0.60 set C hr ) -
m o o -
E N setB) |
0.50 - i -
—_ N =] a 3 o
| ] g " o " > % > L
— 0.40 H+ =} o s . B ok B % -
8 > < i
@) E x B o 5 Lo 1: * > s b
8 0.30 . DD D;»:*i, iw: . B L. hx Bk -
0 ] E sf:;* S ; I * r
— ] IS S -
< 020 i B
NG . H
Sl o MetOffice stand—alonef
0.10 34  ARPEGE o
1 -
] > Kc—Earth r

0.00 +———1———r———1—1———1———

0 30 60 90 120 150 180
LWP (g/mR)

EUCLIPSE radiation intercomparison study for stratocumulus S. Dal Gesso



	Introduction
	Model simulations set-up
	Dataset description
	Results
	Conclusions

