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- WACCM-X 1.0 Simulations constrained by NAVGEM reanalyses up to ~90 km

- March-November 2010

- Tuned to NRLMSISE-00 O density AO/SAO at 250 km

- Species eddy diffusion decoupled from dry static energy diffusion via
separate Prandtl number:
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Species eddy diffusion in TIME-GCM:
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Before Tuning After Tuning
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- Three TIME-GCM Simulations

1. TIME-GCM Out-of-the-box =
“Standard”

2. TIME-GCM w/WACCM-X
Background K,, 2>

back, TIME __ GMWACCM—-X
Kzz _ Kzz
Including eddy viscosity,

thermal diffusion, and
constituents

3. TIME-GCM w/WACCM-X

Background K,, Spec&Mom -

Only applied to eddy viscosity and
constituents!!
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Changes in the K,, profile greatly affect
modeled I1AVs at 400 km!!!
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Global/Daily Avg

i
=3
~

1E-05

hybrid level at midpoints (hPa)
m
K

0.0001

0.001

2010-04-01 2010-05-02 2010-06-01 2010-07-01 2010-08-01 2010-08-31 2010-09-30 2010-10-31 2010-11-30
Time

[
=1
9
S T
&
f=3
2

Scaled Prandtl number for dry static energy calculated in gw ediff ()

<4EE T |

0.000  0.125 0250 0375 0500 0625 0750 0875  1.000

Data Min = 0.000, Max = 0.750




U.S.NAVAL
ESEARCI

LABORATORY

hybrid level at midpoints (hPa)

1E-10

1E-09

1E-08

1E-07

1E-06

1E-05

0.0001

0.001

Scaled Pr for Composition in SD-WACCM-X

Global/Daily Avg

oS [T
&
f=3
o

2010-04-01

2010-05-02 2010-06-01 2010-07-01 2010-08-01 2010-08-31 2010-09-30 2010-10-31
Time

Scaled Prandtl number for densities calculated in gw ediff ()

<4EEN T e | g

0.00 0.13 0.25 0.38 0.50 0.63 0.75 0.88 1.00

Data Min = 0.20, Max = 1.15

2010-11-30



U NAVAL Effective K, due to diffusion by GWs in SD-WACCM-X
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w N Globally Averaged Temperature, Mass Density, and Composition
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