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OBJECTIVES

• Determine the temporal and spa
of turbulent instability processes
terrain flows.

• Examine the relationship betwe
(gravitational for slope flows, syn
basin flows) and SBL growth thr
entrainment.

• Examine the relative role of wav
and SBL turbulent eddies in pro
changes in the SBL potential en
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Why do it?

• Slope flow dynamics and turbule
entrainment are critical compon
intermountain basin circulation.

• Mesoscale model parameteriza
problems with turbulence mixing
very shallow SBL and elevated 

• Combining turbulence measure
LES results yields a more compl
turbulence.  Provides a quantita
estimate for vertical mixing
parameterizations.
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METHOD

• Large eddy simulation experime
on slope flow growth and entrain
stable basin boundary layers

• Perform LES experiments using
as initial conditions and surface

• Compare model results with obs
the mean structure and turbulen
measurements when available.
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LES Cross Section (y = 31 m; 22 Min
(Heat = -15 W m-2, zo = 10 cm, 20o slope)
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EXPECTED RESULTS

Results will provide an important
interpretation tool for field data an

Analysis of energy budgets will al
assess the importance of slope fl
large scale forcing on vertical mix
transport.

Understanding the dynamics of S
instability processes will provide a
basis for improved mixing
parameterizations
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Vertical Profiles of Potential Temperatu
Downslope Velocity at 15 minutes.
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Vertical Profiles of Velocity Variances an
TKE Budget Terms at 15 minutes.
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LES Model Description

• Deardorff (1980) equation set.
• Ducros, et al. (1996) Filtered St

Function subgrid model.
• Third-order Adams-Bashforth tim

differencing.
• Monotonic, conservative scalar 

scheme of Leveque (1996). Mom
Clark (1977) flux form.

• Durran and Klemp radiative upp
periodic lateral boundaries, fluxe
at the lower boundary using sim
functions.
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