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The one-slider... g PennState

* Focus is bottom up! Credibility is a big word (maybe one step
back to go two steps forward?)

 Two primary research foci...
* Directly prognosing momentum fluxes in CLUBB
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New terms: P fluctuations on momentum flux reduce diffusivity !:",, PennState

3 — o0 19 g —=— (Wi W 617')

—(uw) =0 = — 7~ urw12 4 = g :) '—(‘_——"_‘I"T_ + HTrans

o ") W ez ez P HW) T, %t " \p ax  p oz
Horizontal momentum is subject to a horizontal
pressure gradient u
When a parcel is lifted to an altitude with different \a
momentum, it creates a flux <u’w’>, but that flux is |
opposed by pressure, which pushes the parcel’s > p(;>

momentum toward the environmental value.

This effect is parameterized in CLUBB-upwp, and it

reduces the effective eddy diffusivity of momentum - D
(allows for less “hammering” on C_k10)

Vince Larson
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Simple models improve tropical cyclone structure PennState

 Sensitivity analysis w/ prognostic
momentum + eddy timescale turbulence
formulation can predict free-running 3-D
response!

* Multiple pathways for process-oriented
improvement in TCs, for example
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Can we improve the Great Plains low level jet?

Nudging window

RWP, CAM (ndgnotllj) Comparison
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"‘o,, PennState

Radar Wind Profiler

Chris Kruse
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Can we improve the Great Plains low level jet? g PennState

May, June, July of 2010 Average
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PennState

CLUBB in CM1

Axisymmetric hurricane [ (m/s). 7-8 doy ova.
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Surface wind oscillations ﬂl', PennState

» Use sub-cycled sfc winds + aerodynamic roughness to update
surface stress inside CAM physics improves oscillations \

* Problematic with...
» High surface roughness
* Low lowest model level (Vatm — Us)
« Low PBL diffusivity (dycore in play?) Ty = ~Patm
 Adam Herrington = reordering strategy?
« Sean Santos = increase coupling frequency?
Thomas Toniazzo also looking at this...

do 0,macmic
(uatm - us)

TCL?’I’L

Ty = —Patm

T(Lm

CLUBB, MG, etc.

: f . .-‘vr i
b N :‘( U10 snapshot in 14km simulations
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New CAM Feature: complete, closed momentum budgets Va PennState

« Complete, closed momentum budget tendencies now easily output
o Either set “history_budget = .true.” or include desired variables in fincls
o On development branch!

o Feature is configuration/physics scheme agnostic

= Budgets close with different configs, though, difference schemes may contribute to
different tendencies (e.g. UW shallow convection in UTEND_SHCONYV while CLUBB in
UTEND_MACROP)

UTEND_TOT = UTEND_CORE + UTEND_PHYSTOT

UTEND_PHYSTOT =

UTEND_DCONV + UTEND_SHCONV + UTEND_MACROP + UTEND_VDIFF +
UTEND_RAYLEIGH + UTEND_QBORLX + UTEgID_LUNART + UTEND_IONDRG +
UTEND_ND

Chris Kruse
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CLUBB profile diagnostics Va PennState
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* Future integration
with AMWG Diags
Framework (ADF)

4 Marine Deep Covections
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LBAII 305E_ON

Kate Thayer-Calder
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Summary "‘o , PennState

« CLUBB-upwp now on CAM dev trunk
* Prognostic momentum fluxes and eddy timescale formulation
 Positive indications for regime-specific improvements in PBL

turbulent processes

* Nudging being exploited to constrain simulations, expose biases
 CLUBB in a mesoscale + large eddy model (CM1)

» Surface wind oscillations caused by long timesteps / CAM

substepping

* Multiple paths forward: tighter coupling? Nested updates? Process

ordering?

* New diagnostics for CAM (momentum budgets, vertical profiles of

CLUBB terms)

Contact czarzycki@psu.edu w/ questions!
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