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New Analysis Datasets




M-PACE (S. Xie et al.)
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TWP-ICE (S. Xie, T. Hume et al.)

ARSCI Clouds (%) Tot. Adv. of T (K/day)

657
165

i

7654 '

865 i

. 965

Radiosondes : 0120 0124 0128 0201 0205 0209 0213 01'21'01'24'01'28'0501'02'05'02'09'
0 20 40 60 80 100

Radar aChannel Poirt (de Ri o o | 25-15 -7 -3-0.101 3 7

Bl siins i 10 30 50 70 90 G IIIIIIITI I

Black Poirt
=

Precipitation (mm/day) Omega (mb/hr) Tot. Adv. of q (g/kg/day)

65 65
1657 165
2657 265

3657 365

= | 2 l’

665 665 ] ‘i :
" O||‘

Pressure (mb)

7657 l | 765=

8657 865
965 965

r r 71 1T 1 rrrrr1
0120 0124 0128 0201 0205 0209 021. 0120 0124 0128 0201 0205 0209 012) 0124 0128 0201 02(.’5 0209




Extensions to Analysis Techniques
(M. Zhang)

Unbalanced Water Budget
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Sensitivity to Aerosol-Cloud
Microphysics for Arctic Clouds

UCLA LaRC Cloud Resolving Model

(Y. Luo et al.)
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Sensitivity to Aerosol-Cloud
Microphysics for Arctic Clouds

m X. Liu et al. insert a double moment

microphysics parameterization for cloud ice
Into the NCAR CAM climate model

m This replaces the single moment

temperature partitioning of cloud
condensate

m This has been tested iIn SCM and CAPT
Integrations of the NCAR CAM
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X. Liu et al. and the CAPT team




Statistical Assessment of Models
with ARM Data




Manus Condensate:
ARM vs. MMF and CAM
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SGP Diurnal Cycle of Cloudiness:
ARM vs. Large-scale Models

Cloud fraction (fraction], NCAR, I 2000
NCAR

cloud fraction {fraction), GFDL, 1)) 2000

|
[
A0
T
g
B0
b i 10 1% 18
tima (houra) [local §
014 021 028 i) 04

F. Yang 0 6 12 18 24 @ Lo
R. McCoy et al. Local Time (Hour)
.00 007 0,14 0.2 0.28 0.34 041




Three ltems...




Climate sensitivity with MMF
(M. Wyant et al.)

m A ‘Cess’ perturbation MMF
experiment was performed o i st
whereby the sea-surface
temperature was raised 2K

m Water vapor feedback
confirmed

= Cloud feedback
surprisingly
negative
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Latiluede, deg




Improving MMF shallow clouds

(A. Cheng et al.)
ARM Shallow Cumulus

Cloud Fraction
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ARM Fellows (F. Yang — NCEP)

m Direct beam albedo i
was underestimated in
comparison to ARM
data

= Found that the
normalized direct
albedo could be
parameterized as a i s sy R e e e
function of the cos(SZA)
solar zenith angle (SZA) and was independent of

the surface type

m Parameterization is currently being incorporated
Into the GFS model




Future Work




‘Simulators’

Q. J R. Meteorol. Soc. (2006), 132, pp. 1325-1347 doi: 10.1256/q;.05.24

Experimental 2D-Var assimilation of ARM cloud and precipitation observations
By PHILIPPE LOPEZ*, ANGELA BENEDETTI. PETER BAUER. MARTA JANISKOV A and

MARTIN KOHLER
European Centre for Medium-Range Weather Forecasts, Reading, UK
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Radar Reflectivity: ARM/CloudSat
vs. MMF (R. Marchand et al.)
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Future Work

... Tropical convection...
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CloudSat Simulator
(A. Bodas-Salcedo, J. Haynes et al.)

CloudSat Radar
Reflectivity (dBZ)

Distance (kin)

UK MetOffice NWP model
through the lens of a simulator




SGP Cirrus Ice Water Path:
ARM vs. Large-scale Models
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Do Global Models Properly Represent the Feedback between Land and Atmosphere?

PauL A. DIRMEYER

Center for Ocean—Land-Atmosphere Studies, Calverton, Maryland

RanDAL D. KOSTER
Global Modeling and Assimilation Office, NASA Goddard Space Flight Center, Greenbelt, Maryvland

ZHICHANG GUOD

Center for Ocean—Land-Atmosphere Studies, Calverton, Maryland
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Normalized Latent Heatin

A scatter plot of the latent heat flux
normalized by the net radiation to
soil wetness normalized by its
variability
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= Models vary widely and do
not match observations well




Use of ACRF data in Cloud

Resolving Modeling

m The international

orol. Soc. (2002), 128, pp. 1075-1093

Large-eddy simulation of the diurnal cycle of shallow cumulus convection
S — l.— 1
By A. R.BROWN!*, R.T. CEDERW G. DUYNKERKE*, 1.-C. GOLAZ?,
ACV

M. KHAIROUTDINOV®, D. C
R.A.J. NE

f
Models

Evolution of cloud fraction and cloud base height between
sunrise (11 UTC) and sunset (02 UTC) from the observations
at the ACRF Oklahoma site and 8 cloud models

organization GCSS
conducts
Intercomparisons of
cloud models using a
case study approach

This case study,
Involving mostly non-
ACRF funded scientists,
used ACRF data to
evaluate the diurnal
cycle of shallow
cumulus clouds




Comparison of one- and two-moment bulk
microphysics parameterization: MPACE

Observations
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ARM Shallow Cu Cloud Fraction
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BOMEX Shallow Cu Cloud Fraction
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Low- and higher-order turbulence closures: ARM
BL clouds S|mulated D CRI\/I and LES 1
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