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Motivation:

To assess CAPT simulations
of marine boundary layer
(BL) clouds with the

CAMS5.5 candidate
schemes:

« CAMS5.3 with CLUBB/MG2
« CAMS5.3 with UNICON
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Methodology

= Three sets of 5-day hindcasts from June 2009 to April
2010: Day 2 at one grid column (39.1N, 27.5W)

e CAMS5.3 control; CAM5.3 CLUBB/MG2; CAMS5.3 UNICON

= Observations: ~7600 hours of observations; ~2200
hours of low-cloud only condition (30%)

= Low cloud statistics: low-cloud-only hours in both model
and observation

= Case study: a two-day time period experiencing open
cell clouds and closed cell clouds
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Averaged cloud fraction from observed low-cloud hours
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Low cloud statistics: low cloud cover

1 — ¥=1.4888"X-0.70733 R=-0.66515 . . )
© daily : et
= monthly
®  season

0.8 » biannual
o
3 UNICON
Q06
3
o
3
% 04+ g
O e
E ’I’
0.2+
0 - .| - e’y I.. I :'. see ¥ *e .
0 0.2 04 0.6 0.8
Obs CloudCover

1 ‘Y-I1184‘X0.30153 R=0.62909 sl
© daily e
= monthly e
®  season e

0.8/ © biannua A
5 ' ' oy @F
5 CONTROL - %,
Q06 _
3
o
(@]
T 04
[=]
E ’l
0.2 S
0”/ I Z L |. ' I
0 02 04 0.6 0.8

Obs CloudCover

Model CloudCover

Mean fractional bias of all-sky LWP

1‘\’-05]588’){01892? R=0.47324 . ot ., ) 'lz’
< daily . _/":
= monthly el
®  season o ’,z L.
0.8/ ¢ _biannua S
. n R |
LUBB+MG2 -~ @~
| oo i-/.././- g
. P m
e * . . 0’ n
0.4 : - . .. e
m
0.2
0 i L s L ] L ..I ] L
0 02 04 0.6 08 1
Obs CloudCover
o CTRL
0.5 CLUBBMG2
04+ UNICON
0.3+
02+
01+
0 __________________________________
-01F
0.2+
0.3+ o
0.4} o C
-0.5¢
—0,|4 —012 0 0,|2 0,|4 O,IG

Mean fractional bias of cloud cover

Very low values in
UNICON low cloud
cover

UNICON gets the
best correlation
CLUBBMG2 gets
the best mean
cloud cover
Negative bias in
cloud cover and
all-sky LWP

LLNL-PRES-667244

M Lawrence Livermore National Laboratory

U.S. DEPARTMENT OF

: Office of E ' _— '
ENERGY o7 ARM®® 2. (oo

CAPT 2%,

Cloud- Assoctated Paramese; ctzations Testbed

5



Low cloud statistics: in-cloud LWP
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Low cloud statistic: surface radiative forcing
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Case study: 11/21/2009 open cell clouds
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Case study: 11/22/2009 closed cell clouds
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Radar observation vs. modeled cloud fraction
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Cloud/BL oscillation in CLUBBMG2
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Summary:

= All schemes produce too few low cloud cover and all-sky LWP.

= On Average, CLUBB/MG2 performs slightly better in-cloud LWP
simulation. UNICON produces too few cloud cover and too much in-
cloud LWP. Results are consistent with global satellite analyses and
CAPT global analyses.

= Low clouds simulated with all three schemes have too weak surface
radiative forcing. UNICON has the weakest surface longwave
radiative forcing.

= |n a case study, UNICON produces convective cloud fraction (~3%)
throughout the whole BL layer continuously.

= CLUBB/MG2 produces unrealistic cloud/BL oscillation, whose
frequency relates to the sub-time step.

B Lawrence Livermore National Laboratory @Ry is esasmenror - Office of # ' o X
Lté LLNL-PRES-667244 ENERGY scence iz ARM == J(HEMDI C}}PT'“

12




Thanks!
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Supplement slides
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Radar observation vs. modeled cloud fraction

—— Obs. cloud fraction —— . — ‘ ‘
10 - - _ Radar reflectivity (dBZ) 10
Chy - | ™,
B - ! -10
5 o i( U -20
O#"ﬁ'ﬁm . . 1 AV ;‘jr F‘:ﬂ:ﬂ ! I ; | sy 40
112100 112112 112200 112212 112300 0 ‘ ‘ -50
Time (mmddhh) 112200 112212 112300
’é“ 10 Control q Time (mmddhh)

4 0.2
= 05 3 Control Convective CLD
5 ° C |
6 r2 0.1
I = ——— N 1P| =¥ I e =

21/00 21/06 2112 2118 22100 22/06 22112 22118 23/00 o
21/00 21706 21/12 21/18 22/00 22/06 2212 22/18 23/00 °
10 UNICON I'-'I-I' ) UNICON Convective CLD

Height (km)
N

0 0
21/00 21/06 2112 2118 22/00 22/06 22/12 22118 23/00 A0 21/06 21712 21418 22/00 22/06 22/12 22/18 23/00

Time (dd/hh)

1
CLUBBMG?2 b .| Cloud oscillation in CLUBBMG2 scheme

—
Lo

Height (km)
N

:‘l.l..-llf.----l—-..—--n--r -

21000 21/06 2112 2118 2200 22/06 22(12 22118 23/00

M Lawrence Livermore National Laboratory
LLNL-PRES-667244

1 U.S. DEPARTMENT OF Office of
4 (7) 5 ENERGY Science AR'M ...... <PC“D] Eélilm-"‘i‘? 15




Cloud surface radiative forcing

40

]
(=]

Surf. LW rad. forcing (W/m2)

&y 0 ; .

£ I T

£ Obs. SW’

P : : 5 z

[5]

s

o

& -200

=

w

T:‘ -300 | | i i 1 1
D 112100 112108 112112 112118 112200 1122068 112212 112218

Tima fmmrdhh)

Control
0 T L T T T T T ™ T

_SODi-...i....|...,i.,..I,.-.i....i....i...,|.
112100 1121068 112112 112118 112200 112206 112212 112218 11230

Time (mmddhh)

100

Op

UNICON

2200 SRR WO IS WO S| W—

00 e R I
112100 112106 112112 112118 112200 112206 112212

Time (mmddhh)
CLUBBMGZ

| -
112218 11230

100

100}

SurfaceSWForcing 1 SurfaceSWForcing 1 SurfaceSWForcing 1

7] LSRRI EERSRE R S S [ I
112100 112106 112112 112118 112200 112206 112212

Time (mmddhh)

) B B S B B

T AT - L
112218 11230

SurfacelL WForcing 1 SurfacelLWForcing 1 Surfacel WForcing 1

0 1 1 I I 1 1 1
112100 1121068 112112 112118 112200 112206 112212 112218

Time fmmddhh)

ol L M AP R R B I BT
112100 112106 112112 112118 112200 112206 112212 112218 112300

Time {(mmddhh)
_UNICON|

N S e B S S I

1

ol L = ¥ N D . PP PR
112100 112106 112112 112118 112200 112206 112212 112218 112300

Time (mmddhh)

~CLUBBMG2

B e e e e e e e e B S

0 L e TN [T ™ Al L
112100 112106 112112 112118 112200 112206 112212 112218 112300

Time (mmddhh)

M Lawrence Livermore National Laboratory

LLNL-PRES-667244

U.S. DEPARTMENT OF Ofﬂce Of + - P ) ; »
ENERGY science ARM™ " e (?CMDI

CAPT 2%,

Cloud-Associated Parsmeterizations Testbed | 16




	Analyses of CAPT simulations with CAM5.5 candidate schemes based on observations in the Azores
	Motivation:
	Methodology
	Averaged cloud fraction from observed low-cloud hours
	Low cloud statistics: low cloud cover
	Low cloud statistics: in-cloud LWP 
	Low cloud statistic: surface radiative forcing
	Slide Number 8
	Slide Number 9
	Radar observation vs. modeled cloud fraction
	Slide Number 11
	Summary:
	Thanks!
	Supplement slides 
	Radar observation vs. modeled cloud fraction
	Slide Number 16

