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GOALS AND OBJECTIVES

The main goal of the conference was the definition of recommendations to the model development effort at NRL on the parameterization of the cloudy boundary layer. Boundary Layer clouds are a fundamental feature in mesoscale and global weather prediction. This workshop will join together the leading US and international specialists in the parameterization of the cloudy boundary layer in order to produce specific recommendations on (a) the parameterization of turbulent and convective fluxes and on (b) the parameterization of clouds. 

EXECUTIVE SUMMARY OF SCIENTIFIC / TECHNICAL RESULTS

STATUS OF THE PARAMETERIZATION OF CLOUDY BOUNDARY LAYERS

Our understanding of the physical processes of the cloudy boundary layer has improved substantially in the last few years and is much better than what is represented in most large-scale models. The obstacles to the development and implementation of new boundary layer parameterizations in large-scale (climate and numerical weather prediction) and mesoscale models are both (i) technical and (ii) cultural.

However, some key conceptual problems remain, that we can divide in two classes:

(1) Parameterization of processes which we can simulate reasonably well with Large Eddy Simulation (LES) models;

(a) Cumulus mixing,

(b) Interaction of stratocumulus and cumulus,

(c) Coupling of cloud and subcloud layers,

(d) Mixing lengths,

(e) Coupling of microphysics and turbulence,

(f) Cloud-radiative interactions,

(g) Momentum transport.

(2) Processes that are challenging to simulate with LES models;

(a) Microphysics,

(b) Mesoscale,

(c) Strong inversions,

(d) Interaction with surface.

RECOMMENDATIONS

The workshop produced the following recommendations to NRL’s parameterization development effort:

(1) Unified parameterizations should be used in large-scale models, such as NOGAPS, and in mesoscale models, such as COAMPS;

(2) The parameterization of interfaces that govern the physics of cloud-top entrainment or the interaction with the surface should be improved;

(3) Statistical cloud schemes that prognose moments of conserved variables hold more future promise than cloud schemes that prognose cloud cover and liquid water mixing ratio;

(4) A meta-recommendation is that boundary layer parameterizations should strive to achieve simplicity and physical consistency;

(5) Modelers should seek coordination between improvements in different schemes.
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10:30

Parameterizations of boundary layer clouds
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Cloud-aerosol interaction
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Working group discussion: the parameterization of turbulent and convective fluxes
28th March 2002
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The parameterization of momentum transport
(A. Brown – UKMO)
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Concepts and recent developments in PBL cloud and convection modelling: Turbulence, Mass Flux, Spectral Representation (Fourier, Wavelet) Scaling, and subgrid distribution of clouds
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Some recent boundary layer parameterization for COAMPS











(S. Burk – NRL)
11:20
The impact of orographic variance on PBL stratiform clouds and its parameterization for climate models
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Grid-resolution and boundary layer parameterization in mesoscale models
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Boundary Layer Clouds in the GFDL AM2 model
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A New Microphysical Parameterization for Stratocumulus Clouds: Results from LES and One-Dimensional Models
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Recent developments with the COAMPS two-moment bulk cloud microphysics scheme
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Validation of boundary layer cloud cover forecasts from satellite remote sensing--considerations, capabilities, and caveats
(S. Miller – NRL)

3:00
Working group discussion: the parameterization of clouds
29th March 2002

9:30

Working group discussion:
summary, recommendations and final report
11:30

Final Remarks and any other issues (e.g. GCSS, EUROCS)
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