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*The cloud life
cycle and its
variability has a
large influence on
the earth energy
budget.

*The diurnal cycle
represents an
important time
scale in the cloud
life cycle.

*Climate models
poorly represent
diurnal cycle of
precipitation (and
therefore clouds).




Annual Mean Diurnal Range—OLR (top) and LW CRF (bottom)




ERA Interim 500 hPa omega—Annual Mean
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ERA Interim 500 hPa omega—Annual Mean
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Minimum OLR > 200.0 Wm2

160.0 < Minimum OLR < 200.0 Wm~?

Minimum OLR < 160.0 Wm~2
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Daily Mean TOA Fluxes:
Tropical Ocean

*OLR and RSW are weaker functions of OLR
diurnal amplitude at larger diurnal
amplitudes

*Net CRF is varies little with amplitude of
OLR diurnal cycle due to compensating LW
and SW cloud effects, dependent upon
dynamical regime.

Net CRF
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Conclusions and Future Work™

The annual mean OLR diurnal amplitude is a function of
dynamical regime over ocean and nearly independent over
land.

The annual mean LW CRF diurnal amplitude is a function of
dynamic regime independent of surface type.

The intensity and frequency of deep convection drive the

distribution of OLR amplitude.

Over ocean, large amplitude diurnal cycles have a strong
CRF throughout the day.

Use TWP ARM data to study the process-level.

The diurnal cycle of OLR seems to be different and
convective precipitation, in that the phase is generally
insensitive to the strength of the convection.

We also believe that similar analyses are a good test of
GCMs.
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Mean Cloud Fraction Diurmal Cycle: Omega kin O, ocean
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Mean Cloud Fraction Diurnal Cycle: Omega bin 1, ocean
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Mean Cloud Fraction Diurnal Cycle: Omega bin
Low Cloud S
Low /Mid Cloud
Mid /High Cloud
High Cloud

— — Tl

270

260

LW CRF {W m™=)

240

250

IIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII
[~
rn
L

! L L L 22

Local Time

25






C }

I N

. 'll Strong Ascent |

I i

B 1 i

0.3 ]'[ \ Moderate Ascent -

D) - ,E‘ i _

c [t "l Weak Ascent [

=S N U .

= C 1ol i

S BN S Weak Descent ||

Z oLt a -
e 0.2 P

° rH A i@\ Moderate Descent [

= N =

g o,/ i Strong Descent -

T | Wi -

i - [ETe '1[ -

L L %g\- y _

. A i

0.1 ;ﬁ}‘ : —

= 5 . :

DD L ;'Em:'mi!fn_‘!::h"" g ol

0 10 20 30 40 50 60 70 80 90 10011012013(140150160170180190200
Diurnal Range——0LR (W m~



Strong Ascent

Moderate Ascent

Weak Ascent

Weak Descent

Moderate Descent

Strong Descent

1A
]
=
12
—
—
=
]
L
-
Y
o
>
]
[
m
]
o
m
L
L

0 10 20 30 40 50 60 70 BO 90 10011012013(140150160170180190200
Diurnal Range——0LR (W m~




Mean Cloud Fraction Diurmal Cycle: Omega kin O, ocean
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Mean Cloud Fraction Diurnal Cycle: Omega bin 1, ocean

Cloud Fraction
u
o

f~2
A

T ILC.-.:.-,'.- d|.;:|ul.;j T T T | T T T T | T | T T :25lf_:|
Low /Mid Cloud .
Mid /High Cloud .
High Cloud ]
— 240
n &
— |
fobG =
* ] =
. L
7] o
] C
— 2210
/ \\ : %
e e W .
e .
| | | | | | | | | | | | | | | | | | | | | | | | :EDG

Lacal Time



Cloud Fractien

6O

4
L

[~
-

Z, ocean

Mean Cloud Fraction Diurnal Cycle: Omega bin
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Approach

e Define Tropicsas30Nto 30S

e Define dynamical regime using ERA-interim
500-hPa vertical velocity

* Analyze characteristics of the diurnal cycle
within this framework.
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