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New Stuff: Trying to Quantify the GWSs
Observed by the AMTM?
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Small-Scale GW Power Spectrum

Integration of the power
between the 2 circles

= GWs with horizontal
wavelength between 10
and 40 km




Small-Scale GW Power Spectrum

Short range of wavelengths, but:
* <10km, probably instabilities

e >40km, fov too small (only 80km!)

 Still representative of small scale GWs :
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Small-Scale GW Power Spectrum

One spectrum for each OH
P,(2) image, minus the
turns, and take off and
landing when cloudy.

GW power
evolution vs time and/or
location
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Small-Scale GW Power Regional Distribution

Power measurements for all the images
taken during DEEPWAVE gathered in small
regions (2.5° in longitude x 2 ° in latitude)
» Average value for each bin

» Standard deviation for each bin

» Regional distribution?



Small-Scale GW Power Regional Distribution

Average power
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Small-Scale GW Power Regional Distribution

Average power
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Small-Scale GW Power Regional Distribution

Average power
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Small-Scale GW Power Regional Distribution

Average power
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Small-Scale GW Power Regional Distribution

Average power
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Small-Scale GW Power Regional Distribution

Average power
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Small-Scale GW Power Regional Distribution

Average power
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Comparison with Stratospheric Measurements

Average power
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Small-Scale GW Power Regional Distribution

Average power Standard deviation
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Small-Scale GW Power Regional Distribution

Average power Standard deviation
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Larger variability over NZ: quiet nights vs active nights



Small-Scale GW Power Over NZ (1°x1°)
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Small-Scale GW Power Over NZ (1°x1°)
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Small-Scale GW Power Over NZ (1°x1°)
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Small-Scale GW Power

Distribution similar to stratospheric
measurements

Higher power over NZ and east of Tasmania
Smaller power over the open oceans
Larger variability over NZ



Comparison With Lower Atmosphere
Measurements (Courtesy of R. Smith et al.)
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Power of Mesaspheric Small-Scale GW's
{arbitrary wnit]

i E 3§

E

- B E B % OB B

Comparison With Lower Atmosphere

Measurements

RFO1 000 -
== AT GW Pow 30 1800 F
-
s g 1800
= i 1400
;"’ ®F 5.
/ = g% uw
i ®5
— 158 § & 1000
\ / g
AN o S \/\
e —— -ﬁ oo |
]
r_'-'_-.."u § e .__,_-I""'—FF._
\/\ /Khlﬁﬂ O
A i i 5 D ] -
¥ L & 0 X i

RFO4

= AMTHM GW Pow
—-=EF2

b | 16 1z
Lag #

14

i5

z

= i &
Flight alitsde EF, (W /m?)

[=] &

'
wn



nit]

af M-a':rm:phm: Saviail|-Scale GWE
t £ 8 8 B B E E B B

Poiwiar

Comparison With Lower Atmosphere
Measurements

8

Flight aMitude £F, (W /m7)

]

=

RE1D a0 RF14
1EOD —=—AKTHM GW Fo
=0 ==-E
—— ATl GO Poi $ 1600
-2-EFr = _—— o
5 3
L 1400 |
i | \
| 1" 2 E? | HI"%.H
| N |15 F§ wom | \
-/\ s 'E i_En
L 1 " E E ‘E B - ‘\___d.-"‘_._ —
\ i ; z
| i S son -
] s '%T

- _,,-—’fr’___ o oo T 'l-‘_”_l“"“u__ _ =

i .a-"/\ /— 200
o . : : . o : ' : :

a 2 4 [ 3 2 ] & g

Leg @ Leg &



(w3 spmanpy wying
=]

RF20
i
e

[apun fuengre)
SAND B[R LS IS Oa 0 RO

(mifaa 40 sproay il

RF17

)
/

Comparison With Lower Atmosphere
Measurements

11111
fapun faeggie)
SAE BJEDS- RS 31RO IR o S8

¥ E a 10 1

Lag &



E

{arbitrary unit]

Power of Mesospheric Small-%cale G's

g

-]

i EE

:

s & &

RF22

= AMTM G Paw 1 ¥

Measurements

B
i 8B § 8

E

= i
Flight Altivsdu EF, [ fm?)
{arbltrary umit)

Power of Mesospheric Small-Scale GWs
da
s E &

g

Comparison With Lower Atmosphere

] o 1 F 3 4 5

& T - ¥ i 11 1 1%
L

(71} -
= =1

Y]
=

a o =
Flight Altivsds EF, (W)

=]



Comparison With Lower Atmosphere
Measurements

Not supposed to do that (not so straightforward,
time difference, lots of things happening
between troposphere and mesosphere)

But they track relatively well!
Both have small values over the open oceans

From small to large over NZ, depending on the
wind forcing



Comparison RF12 vs RF13

Geopotential Height (m) & Horizontal Wind (m/s) at 850 hPa Geopotential Height (m) & Horizontal Wind (m/s) at 850 hPa
Valid: Sun, 29 Jun 2014, 09 UTC (step 009 h from Sun, 29 Jun 2014, 00 UTC) Valid: Mon, 30 Jun 2014, 06 UTC (step 006 h from Mon, 30 Jun 2014, 00 UTC)
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Flight Track

RF12 - 29 June
’ - MWs — South Island
-deep responses
- trailing GWs
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Flight Altitude EF, (W/m?)
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Rayleigh Lidar — RF12

Temperqture Variation {+ 10K), 12, 06—29-2014
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Mesospheric OH Emission — RF12
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First 2 cross-mountain legs: nothing over Mt Cook or Aspiring
but a single structure further north after 9:00



Mesospheric OH Emission — RF12
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Mesospheric OH Emission — RF12
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Mesospheric OH Emission — RF12
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After 14:00, replaced by trailing waves coming from the South



Mesospheric OH Emission — RF13
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Mesospheric OH Emission — RF13
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Extended GW field from 10:00 to 13:00, no more sign of MW



Mesospheric OH Emission — RF13
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MW structures




Mesospheric Small-Scale GW Power
(Cross-mountain legs only)
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Temperature Keograms — RF12
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Temperature Keograms — RF13
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Comparison RF12 vs RF13

Strong difference in forecasted forcing
Higher EF, between legs 12-20 for RF12, especially over Mt Aspiring
Almost constant EF, during RF13

But presence of intermittent MW-like structures in the mesosphere
during both nights!

Don’t seem to be associated with a warm phase for both nights

Extended small-scale GW field during RF13, aligned with the
mountains, until ~13:00

“Trailing waves” after 14:00 (seem to appear at the end of RF13 as
well)



