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Simulation Setup

Stationary mountain waves over
sinusoidal topography
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Environmental Profiles J6lu

CASE 1 (20140613, 21 UTC) CASE 2 (20140704, 18 UTC) CASE 3 (20140711, 12 UTC)
ol T AT O . s el T
mean
= Linearized
25¢ 1 25 25
20 20 20
€ € €
x X X
£ 150 . £ 15 £ 15
N q N N
10 2 10 S/ 10
5F 1 5 5
ECMWF
ear
I S L I L ; ; T Linkarized
—%00204 0246810 —%00204 0246810 —(\200204 0246810
Usurt_gir M M8 N2 in 1074 572 Ysurt_air M M8 N2in 1074572 Ysurt_air ™M M8 N2 in 1074 572

Figure: ECMWF mean profiles over New Zealand (SI) and piece-wise
linearization (S. Gisinger, DLR)
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Dynamical Model 16lu

EULAG (Prusa et al., 2008)

Split in environmental state and deviation: ¢’ = —1),
Anelastic equations

2-dim on x-z plane: 90km X (30—55)km

Periodic boundaries in x

Absorbing layer at upper boundary

Resolution: Ax ~90m, Az ~ (50 —90)m

» Topography amplitude: H,,,, = (50 —200)m
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CASE 1 - Environment

CASE 1 (20140613, 21 UTC)
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Characteristics
» Strong tropopause inversion layer
(TIL)
» Tropospheric wind speed increases
with altitude
» Maximum wind speed above
tropopause
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CASE 1 - Wind field
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Figure: A, =45km
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CASE 1 - Wind field
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CASE 1 - Wind field
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Figure: A, =18km
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CASE 1 - Fluxes J6lu

20r
» Stratospheric waves almost
monochromatic

» Strongest feedback for A, = 45km
» Net downward flux for A, = 18km
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CASE 2 - Environment J6lu

CASE 2 (20140704, 18 UTC)
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CASE 2 - Wind field

t=4h
40 T T 40 T T g 40— ——
Yeny .
— g
35t - ;g 35
30¢ g 30
25H - 8 250
§ e
201 ~ 52 Eoof
- é 5
15p . 08 150
10r E Zé 10p
5 ~ £ [
_ % —N?
0 ; i o | | | o3 0 ) A
0 50 100 0 10 20 30 40 50 60 70 80 90 0246810
uinm/s X in km NZin 10742
Figure: A, =30km
Introduction CASE 1 CASE 2 CASE 3 Summary & Outlook 12/32

0000 00000 O@0000 0000000000000 0 o]



CASE 2 - Wind field
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CASE 2 - Flightlevel Analysis 1|
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Figure: p'w’ Cospectra, by M. Bramberger, DLR
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CASE 2 - Wavelet Analysis
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CASE 2 - Summary IGlu
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CASE 3 - Environment I6lu

CASE 3 (20140711, 12 UTC)
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CASE 3 - Wind field
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CASE 3 - Wind field
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CASE 3 - Wind field
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CASE 3 - Wind field
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CASE 3 - Wind field
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CASE 3 - Wind field
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CASE 3 - Wind field
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CASE 3 - Wind field
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CASE 3 - w Wavelet Analysis: Shear Layer
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CASE 3 - w Wavelet Analysis: Shear Layer
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CASE 3 - w Wavelet Analysis: Shear Layer
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CASE 3 - TIL
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CASE 3 - Fluxes j6lu
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Summary & Outlook JGlu

Summary

v

Tool allows distinction between regimes
Secondary wave generation, despite strong TIL
Wave breaking

Feedback on mean flow
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Outlook

Further comparison between simulations and observations
Extension to larger wavelengths, higher amplitudes
Test effect of e.g. wind speed not quite zero in critical layer
Confirm CASE 3 with higher resolution, SGS scheme
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Further comparison between simulations and observations
Extension to larger wavelengths, higher amplitudes
Test effect of e.g. wind speed not quite zero in critical layer
Confirm CASE 3 with higher resolution, SGS scheme
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CASE 1 - Single Mountain
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Figure: Gaussian mountain with H,,,, =250m



CASE 3 - Single Mountain 1|
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CASE 3 - 3D: p'w’ Wavelet 1|
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CASE 2 - EF
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CASE 2 - Fluxes
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