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Introduction

Spatio-temporal variations in cloud cover have a significant impact on precipitation distribution and surface temperature. An index for cloud morphology related to
self-organization that can be applied to a variety of physical quantities is beneficial.

We used information entropy as a measure to quantify the degree of self-organization of clouds and applied it to outgoing longwave radiation (OLR) and precipitable
water (PW) data in three-dimensional radiative convectlve equilibrium (RCE) experiments.
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Settings j::

Horizontal grid spacing 2 km o
Vertical grid spacing Increasing from 100 m (z< 1 km) to 500 m (z > 10 km) -
Domain size X:256 km, Y:256 km, Z:21 km (bi-periodic) %
Cumulus scheme Not used %
Cloud microphysics scheme 6-class single-moment bulk model (Tomita, 2008) »
Radiation scheme MSTRNX k-distribution-based broad-band radiation transfer P N
model (Sekiguchi and Nakajima, 2008) 100 100 100 100 100 200 0 100 200  °
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OLR and PW field at the last time step of simulations
Two methods for calculating information entropy were compared: a method using EOF, following a previous study (Li et al., 2018, applied to satellite observation

data), and a method using two-dimensional Fourier transform.

1. PDF based on contribution rate of EOF decomposition 2. PDF based on two dimensional Fourier series spectrum
u(l‘, t) = Zg:l C(kl/)k(t)¢k(r) (ak: e|genvalue of the kth mOde) 'LI,(X, Y) — %ngl U(k l)exp [@ (kx + ly)]
y =
P®) = @O/ ) e @l pa(® = WG DI/Y. " ST D]’
k=1 ’ k=0 l=—n
1.0 - OLR 1.0 -

0.8 - 0.8 -

0.6 { ¥R -

Hs

2
A
M Vi ¥ RN S v ‘.,"’ o PN av o L “’ Yo -
v 3 v

=== S5T298K
- SST300K
-~ =+ SST302K

0.4 A

=== SS5T298K
- SST300K
-~ == SST302K

02 ik 0.2 ccT304K 0.2 -
SST306K SST306K
0.0 === 2ol 206K , : : : . : : : : : : : 0.0 —— S5T308K ; : : - 0.0
10 20 30 d4o 50 60 70 10 20 30 d4o 50 60 70 10 20 30 d4o 50 60 70 ' 10 20 30 d4'o 50 60 70
. ay . ay . ay . ay .
B H maximum ., . [1H minimum *H maximum *H minimum B H maximum ., [1H minimum *H maximum *H minimum
ay08 ur12 Hs = 0.677 o day36 hourl5 H,=0.315 ‘rday69 hourl3 Hg=0.225 80 day43 hour04 Hg=0.050 day08 ur12 Hs=0.673 - day38 hour23 H,=0.243 day04 hourl8 :|5=0.533j| 50 day38 hourl0 Hs=0.051
200 225 200 1 :Z 200 1 200 225 200 200--i s “ :z 200
The values of information entropy in aggregated cases are low, but the The values of information entropy in aggregated cases are low and better
values and the time evolution of cloud self-aggregation are not clearly correspondence between the values and formation of the convective
corresponding. region.

CO“ClUSlOn Shannon's information entropy was shown to correspond to the degree of cloud self-aggregation.

H in this study Is an index that reflects the degree to which a small number of specitic modes can explain the total variation when the spatio-
temporal variation of clouds is decomposed into orthogonal modes.
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