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Climate Perspective: ISCCP & RACORO-like Clouds
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Model RACORO-like Clouds Are Systematically Different
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Single-Column Model CAMS Investigation of RACORO Case 1
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SCAMS5 Physics and Cloud Production

GMLG\DO

ﬂ

- ARSCL-.

T

c’*

Ere -

10

0N

8
6
4_
2_

- Deep Convective ++

Intended not doing enough

Unintended doing too much

Local Time (hour)

O = 2 W s th g
T

1, 0

12 00 12 00 12
Local Time (hour) ¥HAVEN



Comparison of shallow cumulus cloud production

Height (km)

O D =t O

Height (km)

O D s O

2 3 4 5 6 7 8 9
[ [ 1

Brookhaven Science Associates

; 6 :
| ARSCL e | 5| SCAMS = Convective clouds by UW
i » 4 oat 4 | shallow cumulus scheme
ﬁ?ﬁ f° 1 5l for SCAMS5
W e AL g
Ui ] - ) -
kL Lﬂ v 1 1F o 1 | = Timing and temporal
T T T T T T T 0 T T T T t T T T T 9V0|Ut|0n reasonable.
12 00 12 00 12 12 00 12 00 12
6 - - = Cloud amount much less
LES: WRE-FASTER ) !
St 7 than LES simulations or
4r observations.
3 -
2 ﬁ y = Cumulus cloud depth
(1) I 1| generally thinner.
1|2 OIG | 1|2 | OIO | 1I2 ]IZ | OID | 1|2 | OIG | 1|2
Local Time Local Time
0 10 12 15 20 30 50

e CE(%)

NATIONAL LABORATORY



Cumulus mass fluxes from SCAM5 and LES
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Cumulus activity in SCAMS5 is much weaker than what the

LES simulations consistently suggest.
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Cumulus Mass Fluxes from SCAMS5, LES & Flights
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UW Shallow Cumulus Scheme
Determination of convective updraft area at cloud base
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Deficiency in SCAMS5 PBL Turbulence & Impacts
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Summary of Error Attribution Guided by LES & Obs
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Weaker PBL ventilation

More stratiform clouds (both day & night time)

* Other factors, such as entrainment and max allowed updraft area in
the UWshcu scheme also contribute to weaker cumulus activity
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Ways to improve the Simulations of PBL TKE
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The existing PBL scheme in SCAMS deliver improved results at higher

horizontal and/or vertical resolutions (e.g. application in future models).
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Sensitivity experiments with the cumulus scheme

and the impact of cumulus activity on PBL clouds
Yl Default (Reduced Domain)] | -
_ 3 [ Default (Reduced Domain)] g [ TKEx2 1 | overall model PBL clouds
< 6f 1 6r 1 | highly sensitive to shallow
S 1 4t J s
2 M| cumulus activities.
é' “ Y éﬁ:)@,
2 00 12 00 12 2 00 12 00 12 4 _
Sensitivity exps. suggest in
10 10
g  Reduced Entramnment 1 g [ Increased Updraft ] SCAMS:
2 6l 1 6t 1| = Entrainment too strong.
‘;n 4t * 4 af \ = Updraft area too small
n [/ I 7
’41] -"Q..‘_ éiﬁg $.“ ;:q
2 00 12 00 12 2 00 12 00 12

Local Time (hour) Local Time (hour)

0 123 4 5 6 7 8 9 10 12 15 20 30 50 80...,
S T o e CF(%
BROOKHEVEN

Brookhaven Science Associates NATIONAL LABORATORY




	Single Column Model CAM5 Simulations Of�RACORO Cumulus Clouds
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

