M‘J}\% Bert Holtslag
M ww:%g z \éVggb%r;inf;m University
WAGENINGEN UNIVERSITY o000 Nc STATE UNlVERSlTY 4’/7+s‘*~0 6700 AA Wageningen,
a METEOROLOGY AND AIR QUALITY KNMI [S_I%ls/lé};g}tr;l gsmﬁtl?asg@wur.m
> www.mag.wur.nl

Achievernents of the GEWEX Atmospheric Boundary Layer Study (GABLS)

f(\)\

~NERS/,

Albert AM. Holtslag?, Fred Bosveld, Sukanta BastP, and Gunilla Svenssor

1 Wageningen University, °KINMI, North Carolina State University, 4 Stockholm University

Motivation GABLS provides a platform for intercomparison GABLS2
and development of boundary layer models and Diurnal cycle of wind too weak
Comparison of climate models with observations for the 2m pgrameterization sghemeg to benefit studies of More complex parameterizations do not help
temperature reveals large differences over land and ice in climate, weather, air quality, and wind energy
stratified conditions in winter (Figure 1). (www.gewex.org/gabls) S @ o | B .
Overall atmospheric models have difficulty in representing stable f
boundary layers as well as the diurnal cycle. In addition models NN
show large sensitivity to details in mixing formulation and to land 'g i
surface feedbacks e
s
DJF 3
cam3_5_04_uw00_bl (yrs 1-10) IPCC/CRU 1
LES asreference Data (CASES99) Data (CABAUW) 0
2-meter Temp (land) K 2-meter Temp (land) K . . . . . al
Academic set up Idealized forcings  Redlistic forcings S
Prescribed T, Prescribed T, Full coupling with Q% G600 1200 e b0 GE0 1200 10 0000
surface (SCM) and Figure 3: Ti ies of observed and modeled wind speed deviations (m/s)
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preﬁcrlbed TS(LES) at 10m a.g.l. for various models with first order and TKE based mixing
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GABLS3
Nighttime cooling too severe in many models

SCM: Single Column Model; LES: Large-Eddy Simulation
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Figure 1: Comparison of NCAR-CAM (using UW PBL scheme; Bretherton and .
Park, 2009, J. Climate) for winter time conditions in Northern Hemisphere. Hours Slnce' 20(?6070112
Upper left figure gives model results, upper right figure shows observed 2m noon mldnlght noon

temperatures, and lower figure gives differences up to 15 K. . . . . y
Similar results are found with HB scheme (Holtslag and Boville, 1993, J. Climate) Figure 2: Typical model results for potential temperature profiles

in stably stratified boundary layers (Holtslag; Cuxart et al; Beare et al,
Boundary Layer Meteorology special issue on GABLS, 2006)

Figure 4: Diurnal cycle of 2m temperature by a variety of Single Column models
(colored lines) versus the Cabauw observations (black dots) for GABLSS3
(Bosveld et al, in preparation)
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