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Objectives of IOP 10

To sample gravity waves over the Mt. Aspiring transect under
very strong WSW winds (>30 m/s) and to coordinate the mission

with the DLR Falcon, which joined the G-V for part of the mission

along the main flight leg.

DLR Falcon NSF/NCAR GV
FFO4 RF16
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0730-1100 UTC
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Objectives of IOP 10
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Weather Situation

Horizontal average of VHOR over South Island/NZ
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IOP 10 - 4 July 2014 12 UTC
Wind and Geopotential Height

Geopotential Height (m) & Horizontal Wind (m/s) at 700 hPa
Valid: 20140704, 12 UTC
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Non-dimensional Mountam Height
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IOP 10 - 4 July 2014 00 UTC

® and (U,V) at 2 PVU (Dynamical Tropopause)
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IOP 10 - 4 July 2014 06 UTC

® and (U,V) at 2 PVU (Dynamical Tropopause)
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IOP 10 - 4 July 2014 12 UTC
® and (U,V) at 2 PVU (Dynamical Tropopause)
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IOP 10 - 4 July 2014 18 UTC
® and (U,V) at 2 PVU (Dynamical Tropopause)
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Upstream 3h-Mean Brunt-Vaisala Frequency on 07/04/2014
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Figure 4.13.: ECMWF upstream N? vertical profiles of three-hourly mean N? vertical
profiles from 0-35 km. The profiles are artificially moved with a spacing
of 1074 1};’52. The tropopause height is indicated by the dashed line. The
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IOP 10 - 4 July 2014 12 UTC
Geopotential and Horizontal Divergence
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IOP 10 - 4 July 2014 12 UTC
Geopotential and Horizontal Divergence
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Geopotential and Horizontal Divergence
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Altitude

Ground-based Lidar Observations

04 Jul 2014
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Altitude

Ground-based Lidar Observations
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Gravity Wave Potential Energy Density
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ECMWF Absolute Temperature (K) above Lauder
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altitude/km

ECMWF Horizontal Wind (m s'!) above Lauder
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Altitude (km)

Leg-averaged Vertical Energy Fluxes
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EF (kW/m)

Eliassen-Palm Relationship
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Leg-averaged Vertical Energy Fluxes
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ECMWF along GV Legs
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Airborne Rayleigh Lidar Observations and

Altitude (km)
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IOP 10 - 4 July 2014
Lauder Radiosonde Soundings
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IOP 10 - 4 July 2014
Lauder Radiosonde Soundings
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WRF Mesoscale Numerical Simulation
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WRF Mesoscale Numerical Simulation

L

Init: 2014-07-03 18:00; Valid: 2014-07-04 09:00

40

== FALCON

GV

35

(;_S W) pa3ds puim |EDILIA

S350 1)

.
—
-

“.

-
-
am" e ——

L

————

'-“ —— e ey
\ l.I‘ 4

290.0
500

300 400
Distance (km)

200

\ [T Aok -
i A,.,,._uﬂm...l - .|-III|I..,.o
W R T
[
| |
S 2 |8
S =3[
- Wt
|
_ __ __ | |
o T o T o N ()
m o o — —

(W) spnny

100

Johannes Wagner, DLR



WRF Mesoscale Numerical Simulation
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Comparison UM - WRF
4 July 2014 09 UTC
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WRF Domain 2
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Conclusions

- propagation of mountain waves strongly impacted by
o stratospheric wind minimum
o internal reflections at tropopause and stratopause

o other primary (polar night jet) or secondary sources of

gravity waves
- here: decreasing wind with large vertical shear near
stratopause might generate propagating mesospheric gravity
waves



Conceptual Picture:

propagating waves in the mesosphere
in a transient, strongly sheared flow
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waves trapped near the stratopause




