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Motivation

NWP systems are essential elements used for all
field campaigns

= preparation phase
= actual forecasts during the campaign
u postprocessing and putting observations into context

How can data from a field campaign devoted to the
coupling of troposphere to stratosphere be used
for improving numerical prediction systems of the
atmosphere?

= strengths: combination of different sensors covering multiple
temporal and spatial scales, non-assimilated data,

u weaknesses: field campaigns are episodical events,



Plot

Summary of goals
Actors

Setting the stage

o physical and aerial scenery
. meteorology in austral winter/spring 2019
- remote sensors and in-situ instrumentation

Selected Results phase 1 of SouthTRAC

- deep mountain wave propagation
- soaring for science

- radiosonde data



SouthTRAC Research Areas

Transport and Dynamics:
- gravity waves 1n the southern hemisphere (SH)
o transport processes affecting the SH upper

troposphere/lower stratosphere (UTLS)

Chemical processes:
o halogen-induced ozone changes in the SH-UTLS:
impact of very short-lived species and ozone hole

recovery

- impact of biomass burning on the composition in the SH-

UTLS
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The Physical Scenery
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The Aerial Scenery




The Aerial Scenery




Meteorology in Austral Winter/Spring 2019

o evolution of the polar vortex
O zonal mean zonal winds and temperature

O upstream wind profiles



ERAS analyses valid at 11 August 12 UTC
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ERAS5 analyses valid at 11 September 12 UTC

Scaled Potential Vorticity



ERAS analyses valid at 11 October 12 UTC
2019




ERAS5 analyses valid at 11 November 12 UTC

Scaled Potential Vorticity



Zonal Mean of Zonal Wind for July
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Zonal Mean of Zonal Wind for July
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Zonal Mean of Zonal Wind for August
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Zonal Mean of Zonal Wind for September
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Downward Shift of the Polar Vortex
June-October 2019
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Upstream Profiles« §, i
July 2019 | == -

(o]
o

(80°W + 5° 50°S + 5

altitugg / km
\./é

|
!

w
—

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
U HOR m s July 2019
7N

20 30 40 50 60 70 80 90 100 110 120

horizontal velocity / m s™

7

LN NS

AR
AT
LA LA NS LY

I‘l‘“\ll’l",““

altitude / km

i

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31
July 2019

HO North North—-East East South—East South South-West

West North—West




il

A
i

) ) ) \ e
i

:

REERERwes

T rna < ¢
F’w’aﬂﬁ«-«« =

SE==a=0shy|

E= SNy

il
0 .m m\.

i

TRy

/

August 2019

e

s

Ee—
=

———=
—
. =7

-‘——

) V¥

=

‘{&g-gw? -

L =

e
Z
al

=

&7
N

v/

L

\

0

23 256 27 29 31

15 17 19 21
August 2019

13

0 40 50 60 70 80 90 100 110 120

3

20

horizontal velocity / m s™

70

Q
©

o
o]

.é“%

NS
1| '

Q =] (=]
< an] o

wy / epniie

Al

Sy

23 25 27 29 31

19 21

13 15 17

11

North—West

West

South South-West

August 2019

South—East

East

North North—-East

Ayor



=
v
-
1

|
7
==
—

120

|
’JJ
D“t

==
23 25 27

19 21

110

100

90

17
80

13 15
September 2019
60 70

11

5
30 40 50

3
20

.

o o
o

wy / $pnine

Upstream Profiles wjiuiimiiiioi
September 2019

(80°W + 5° 50°S + 5

horizontal velocity / m s™

_——-_---—-——---—-—----_

, -l--——
i
(L1

(Lsalitn

_-.-_ﬂ

aredgfRCRLEA

llrJ———

ﬁwqg

i

il

(12T

CCOOWNNNY ) ) )

o o o (@]
) © (e} <

L\
-

ms
(/]

ey

0

-
..._._...._ o, |

e

L

wy / spnie

27 29

19 21 23 25

17

15
September 2019

3 5

1

North—West

West

South South-West

South—East

East

North North-East

Ayor



Upstream Profiles«
September 2019
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Remote sensors and in-situ instrumentation

o HALO
o CORAL
O gliders

o0 radiosondes



HAILO -
High Altitude and LOng range research aircraft

Gulfstream G550 special mission

scientific payload up to 3 tornnes

flight top height uptorls 25 ééz;x
typical crew 7-8 (pilotg, technician, scientists) \/
> 8000 km range

e G ——




gas inlets for trace gas
measurements in cabin

nose boom: accurate
flight-level data:
velocity,

temperature, pressure

belly pod: —==a

GLORIA instrument
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Airborne Lidar for

the Middle Atmosphere (ALIMA)



Long-term, ground-based observations
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Complementary ground-based observations
and radiosondes launches
at Rio Grande and El1 Calafate










Instrumented Motor glider in El1 Calafate
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Overview SouthTRAC Phase 1
September 2019

10 local flights
Average flight duration R BN .Teith:=

Total flight duration 86.6 hours ‘Ni:"

Average flight distance

Total flight distance




Selected Results from
SouthTRAC Phase 1

1. Deep wave propagation case 9 September 2019
2.Mountain waves in UTLS 20 September 2019

3.Soaring for science — glider measurements




Selected Results from
SouthTRAC Phase 1

1.Deep wave propagation case 9 September 2019

2.Mountain waves in UTLS 20 September 2019

3.Soaring for science — glider measurements




ERAS5 analyses valid at 11 September 12 UTC

Scaled Potential Vorticity



Absolute Temperature (K) at 30 hPa Absolute Temperature (K) at 10 hPa
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Research Flight ST08 on 11/12 September
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Polar Stratospheric Cloud over El Calafate 11 September 2019
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Research Flight ST08 on 11/12 September 2019
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Research Flight ST08 on 11/12 September 2019
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Research Flight ST08 on 11/12 September 2019
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Research Flight ST08 on 11/12 September 2019
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Quasi-operational CAT forecasts
for research purposes
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Selected Results from
SouthTRAC Phase 1

1. Deep wave propagation case 9 September 2019

2. Mountain waves in UTLS 20 September 2019

3.Soaring for science — glider measurements
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GLORIA 3D TEMPERATURE RETRIEVAL

Horizontal maps at 12km altitude (preliminary data!)

1st Hexagon

48°G|.-

49°G|

50°S|- /-

51°S}t—+

52°6|.}

Retrieval: Lukas Krasuaskas, FZJ

temperature residual (K)

48°S |-t R -
50°G |t

5 1 (o] S u.

5pogl. 1

=31
!‘""‘

GLO

\\KlT LT

@) J0LicH

2nd Hexagon

temperature residual (K)



GLORIA 3D TEMPERATURE RETRIEVAL

Vertical cuts at 50°S (preliminary data!)
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ALIMA LIDAR OBSERVATIONS

ALIMA and GLORIA: consistent

60F .
: picture
50f = long ), in lower
i 10 _ startosphere
.4
T 40f B o= = pronounced wave at 02 UT
3 3 2
o f = < Andes
S 0 g "
= 30F 2 m critical level around
§ - stratospause
é -10"
20F
C section
- through multiple (12) hexagon legs
- hexagon
10F T NSRRI DU . S .
00 02 04
20 Sep 2019 ALIMA

ALIMA v0, creafsd TB-Nov-20719

Retrieval: Bernd Kaifler, DLR



Research Flight ST12 on 20/21 September 2019
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Selected Results from
SouthTRAC Phase 1

1. Deep wave propagation case 9 November 2019
2.Mountalin waves under SSW 1n lower and upper stratosphere

3.Soaring for science - glider measurements




Soaring for Science
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Available Independent (not assimilated) Datasets

1. 24 HALO research flights (21 November 2019)
- 9 transfer flights OP - RGA
6 — 9 Sep 2019, 6 - 9 Oct 2019, 2 - 6 Nov 2019
- 15 local flights 11 Sep - 2 Oct 2019, 9 - 16 Nov 2019

2. 2 years long record of ground-based stratospheric temperature
observations at Rio Grande

3. 15 glider research flights in the troposphere from
El Calafate in the period 8 to 30 September 2019

- mostly long-distance flights in mountain waves (no thermals)
- vertical profiling by wave climbs, during take-off and

landing
4. 160 radiosondes 2017-2019
- Rio Grande (Graw System): September 2019 29 ascents

- E1 Calafate (Vaisala System) September 2019 31 ascentsO
- E1 Calafate (american system — PERLAN WebSite)

2017 14 July - 11 September 42 launches

2018 02 August — 13 September 32 launches

2019 22 August — 20 September 31 launches



Available Independent (not assimilated) Datasets

5. Observations by international partners

- meteor radar, airglow cameras, satellites,

6. PERLAN data base: vertical profiles of T up to about 20 km
altitude in various stages of the flights (65 flights in
2017, 2018, 2019)
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