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CAN WE MAKE AN LES/DNS OF THE PBL
EXECUTE ON A LARGE NUMBER OF
PROCESSORS?
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Cray XT4, NERSC



Cray XT4, NERSC



Cray XT4, NERSC



FREE CONVECTION 5123 W-FIELD



PARTICLE TRACING IN X-Y PLANE 10243 SIMULATION



Dust devil image courtesy NASA

TEMPORAL EVOLUTION OF VORTICES
IDENTIFIED BY LOW (NEGATIVE) PRESSURE
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Small scales?
Inversion strength?
SGS model?



Total Resolved SGS correction







HOW ABOUT SIMPLE TERRAIN?
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General elliptic equation



WHAT CAN USE IT FOR?



OBSERVATIONS OF WINDS AND WAVES

Air-Sea Interaction Tower near
Martha’s Vineyard during CBLAST

FLIP deployed off the California
coast during MBL II



Parameterized surface roughness

Parameterized zo+ resolved wave
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TURBULENT FLOW IN THE PBL ABOVE WAVES
U-contours
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MBL II (FLIP) OBSERVATIONS
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PHASE AVERAGED PRESSURE FIELD FOR
VARYING WAVE AGE
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No waves,
zo surface

Resolved swell
leading the wind

Resolved swell
opposing the wind
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Ratio = -(Q2 + Q4)/(Q1 + Q3)







LES



TOGA-COARE parameterization

Wave-driven winds





wind input ~ dissipation

growing seas

non-equilibrium winds and
waves, remotely generated
swell
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