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Outline

« Background
— Context of multi-scale modeling
— Why study the daily cycle of rainfall?

« Comparing the diurnal cycle of rainfall in:
— Satellite observations
— A conventional global climate model
— The CMMAP multi-scale model framework

* Why does superparameterization
iImprove the daily rainfall cycle?
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GCM: [conventional] Global Climate Model
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‘Superparameterization”
a.k.a.

multi-scale climate modeling

I

MMF: Multiscale Modeling Framework




Why study the diurnal rainfall cycle?

* Rich and regionally varied convective
dynamics

 Well observed with instruments

* Cheap to simulate in models

» Sensitive to cumulus parameterization
and “super-parameterization”.
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The composite seasonal day

Location on surface of the Earth
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How does this daily cycle compare in
a GCM, an MMF and OBS?

Average daily cycle of rainfall




Comparing models to observations

GCM

Global Climate Model
clouds etc. “parameterized”

MMF

Multiscale Modeling Framework
clouds etc. “super-parameterized”

OBS

A best estimate of rainfall from many
space-based radiation sensors and radars®




Fitting a 24 hour sine wave to the daily cycle
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Fitting a 24 hour sine wave to the daily cycle
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Broadness of the daily maximum
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Broadness of the daily maximum
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A compact statistical perspective
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Preliminary conclusinos

* Diurnal cycle improvements due to super-
parameterization of clouds in the MMF:

— Less locked to 24-hour sinusoid / single EOF
— Structure of cross-coastal land-sea contrast
— Increased horizontal inhomogeneity

— U.S. eastern seaboard, western Atlantic

o Statistical eigenmode analysis as a compact
litmus test for diurnal performance.




Why does super-parameterization
of clouds improve the diurnal
cycle of rainfall in the MMF?
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JJA precipitation

Cool colors (less rain) warm colors (more rain)
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MMF

Rainfall
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Rainfall Convective tendencies
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Unravelling the diurnal composite
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Precipitation as a piece of the
vertically integrated water budget
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Diurnal water budget analysis
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Conservation of water (10S-10N)

[CAM] QCONV

o

/V-(QV)

Local hour
[\)—L—L—L
OOO—00UMTOOO

- Bl T

e

. F.

:

[CAM]DODT

SINY

QL

N

Local hour
N—bbd.
OOHO—000MTOOO
! -— o

[SPCAM] QCONV

i3

it..iii:. ¥ !

[SPCAM] DQDT

<]
—
)
<
N—"
Localhour
O)O—WI\XDOCDO—*(DU'I\XDO

S|
~

QL
Local hour
POt

TR ~ LI all s
.-1-" o e I’LL'

Foo™ a4 &0 "

T A W

21 -

i1
1

GCM

water
convergence

moisture
storage

MMF

water
convergence

MMF

moisture
24 Storage




JJA vertical velocity at 500 hPa

Cool colors (upward) ; warm colors (downward)
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Why does super-parameterization
of clouds improve the diurnal
cycle of rainfall in the MMF?
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