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Inter-layer overlap schemes
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The cloud fraction overlap is a product of conditional probabilities : SRS
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Determining « to match the total cloud cover

Probability to generate a free-sky sub-column :

N n—1

Po(a, N, n, CF) = [ | | Puex(010) ] | Pia.i(0]0)
k=1 1

CFsurf,ERO =1- P@(Oé, N7 n, CF)

o = Pal(l - CFsurﬁLES) N7 n, CF)
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Generating a subcolumn cloud
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Liquid Water Content : ~-distributions

— Quantile correlation for adjacent layers, with . (raisanen et I, 2000)
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Distribution of the Liquid Water Path
and vertical cloud cover distribution
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ERO : Liquid water ratio [kg/kg]
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Radiative transfer : Impact on the SW reflectivity
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Conclusion

» The overlap parameter is computed to match the
total cloud cover.

» This parameter allows a good reproduction of the
vertical distribution of liquid water and cloud fraction.

» Vertical subgriding and liquid water distributions
allows a better representation of the water content
and of radiative properties (error reduced from 10% to
3%).

» This work as been done with the Independent Column
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Approximation, future work would be to consider 3D
effects.
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Two different overlap parameter? aygs vs « :
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overlap parameter a

Two different overlap parameter? aygs vs « :

ARMCul0 ERO parameter a(n)
1.0
0.8
0.6
0.4
0.2 1
1] | Qmean = 0.9023 a(n), Dz=200m
] —— a(n), Dz=100m
0.0
| LA B B L B L B I N B N B LB L L B B B
0 5 10 15 20 25 30
subgriding parameter n
_ p-1 o
a=P (1_ CFsurf,LES;Na n, CF)

Overlap and
heterogeneity of
low-level clouds

Raphaél Lebrun
Jean-Louis
Dufresne
Najda
Villefranque




Overlap and

Decorrelation length ety o

low-level clouds

Raphaél Lebrun
Jean-Louis

ufresne
ARMCU10 ERO Lgecorr(n) i
350 o Villefranque
300
250

Ldecorr
N
o
o

vl b b b b b

150
100
————— Ldecorr, mean = 243.171217  —%— Lgecorr(n), Dz=200m
50 —¥— Lgecorr(n) , Dz=100mM

| LA O N N S S s B N B B B S N S Sy B B B S B B S

0 5 10 15 20 25 30
subgriding parameter n




CF,o vs CFoyt? et

low-level clouds
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