












Synthetic scale-invariant media that are turbulence-like



Expectations for Earth’s cloudy atmosphere, 1:
Barker et al.’s (1996) LandSat Data Analysis

Barker, H. W.,  B. A. Wielicki, and L. Parker, 1996: A parameterization for computing grid-

averaged solar fluxes for inhomogeneous marine boundary layer clouds - Part 2, Validation using 

satellite data, J. Atmos. Sci., 53, 2304-2316. 

From:

Gamma distributions capture many cloud optical depth scenarios.



Expectations for Earth’s cloudy atmosphere, 2:
Effective transport kernels are power-law!
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Gamma Probability Density Functions
with !"#s = !$(s)# = 1, a = 1/var[$(s)]
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$(s) = "s
(step s is constant)

(a)

 

p(!; ! ,a) "
1

#($)

a

!
%

&'
(

)*

a

! a+1 exp[+a
!
!

],

where a =
1

! 2 ! 2 +1
, yields mfp l =

1

!
=

a

a +1

1

!

and T0 (s) = exp[+! s] =
1

1+
! s

a

%
&'

(
)*

a
=

1

1+
s / l

(a +1)

,

-.
/

01

a
.

Assuming s = H (thickness) in previous slide:



New 1D RT models that include
the impact of 3D cloudiness
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where Q(z,µ) = (µF0/π) × 〈T0(z/µ)〉 for µ > 0, and 0 otherwise.
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 Izen = πI(z=H,µ=+1)/F0

 Inad = πI(z=0,µ=−1)/F0

Given:

Find:




