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To build long term series of essential climate variables in the tropical
southern hemisphere
 Meet the standards of large international research networks and —
european infrastructures
« Open data access policy

To participate to satellite calibration & validation exercises. Examples:
- ADM-Aeolus
« CALIPSOv4/EarthCARE

« TROPOMI

To conductresearch on climate and regional-scale processes
* International research
« Local S3 strategy: natural risks (volcanoes, cyclones)

To promote transnational access for research scientists
* Foster the scientific collaborations with international cutting-
edge research units
« Support operational costs of the observatory
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STE
* Rossby wave breaking (subtrop jet)
* Mid-lat isentropic transport

Biomass burning season
* GHGs, O3 and aerosol transport
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2 DIAL lidars dedicated to
O3 measurements

Tropospheric O3 lidar Stratospheric O3 lidar

4x400mm mirrors
mozaic

Schéma optique
L

A Schéma optique
Ozone Troposphérique

Lidar Ozone Stratosphérique

Spectroméetre
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Télescopes vue de dessus

Télescope 400mm x4

Télescope 400mm x4
Télescope 300mm x1

- M1:Rmax 532nm d25mm
- M2: Rmax 532nm d40mm M2 : Rmax 355nm ddomm

- L1,L2: afocal 532nm - M3: Rmax 355nm d25mm

- M3: Rmax 266nm d40mm - M4: Rmax 355nm d40mm

- L3, L4 : lentilles de la cuve Raman o - M5 : Rmax 308nm, Tmax 355nm d50mm

- LS, L6 : lentilles de I'afocal 289/316nm [ -L1,L2: lentilles afocal

- M4, M5, M6, M7 : miroirs primaires voie \ - M6, M7, M8, M9 : miroirs primaires (d400mm)
haute (d400m)

: Rmax 308nm d50mm - R1:réseau du spectrométre

- F1: filve interférentiel 308nm
- M11: lame de silice 92/8
- F2:filre interférentiel 332nm
- F3: filre interférentiel 355nm
- M15: lame de silice 92/8
- F4: filre interférentiel 387nm

- M8 : miroir primaire voie basse (d300mm)
- M9 : miroir primaire voie aérosol (d200mm)
- L7 : Lentille en entrée du cube polariseur
C1: cube polariseur
110 : miroir de renvoi voie perp
3 : lentille en entrée de fibre
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Raman cell (316 & 289nm)
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Covered range : 6-19km

Télescope 200mm

- L3 :lentille en sortie de fibre
- M9, M10, M13, M14, M16, M17 : miroirs du
spectromeétre
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ropospheric O3 lidar
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Technical Features
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Lidar 1200 optical schevze

S'Water Vapor-tideme

emission/reception

1.2m telescope

Coaxial

D2 : adjustable diaphragm

- M1 : Rmax 365nm @25mm

- M2 : Rmax 355nm @25mm

- C1: polanser cube 355nm

- M3 : Rmax 355nm ®25mm

- D1 : diaphragm

- M4 : Rmax 355/532nm ®40mm

\M2

- M5 : Rmax 532nm ®25mm

- M6 : Rmax 532nm ®25mm

- C2 : polariser cube 532nm

- M7 : Rmax §32nm ®25mm

- D2 : diaphragm

- M8 : Rmax 532nm ; Tmax
355nm $40mm

- M3 : Rmax 355/532nm ®40mm

M1
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M3

= M10 : Rmax 355/632nm ®40mm
- M11 : Rmax 355/532nm @40mm
Mi2

r.ui H
M0

- BS1 : R>500, T<500nm

- BS2 : Rmax355, T>355nm

- BS3 : Rmax387, T>387nm

= HP-IFF1 : highpass filler 387nm
- HP-IFF2 : highpass filter 387nm
- BPIFF1 : bandpass filter 387nm
« BPJFF2 : bandpass filter 407nm
- BP-IFF3 : tandpass filter 355nam
- BS4 : beam splitter 92/8

- BS5 : Rmax532, T>532nm

- BSE : RmaxB07, T>607nm

- BP-IFF4 : bandpass filter 607nm
« BPFF5 : bandpass fiter 660nm
- BP-IFF6 : bandpass fiter 532nm
- BS7 : beam splitter 92/8

.............................. g =

e~
I~ BP.FF5 ﬁ

8S3 HP-IFF2
e BP-IFF3

Calibrated through
GNSS IWV

GRUAN

(for trend uT LS
detection)

<1lkm
(750m)

<20%

<1lkm
(600m)

<60%

Vertical
Resolution

Total

No optical |z

M6 secondary miror

rimary mirror $1200mm

fibers '

Transmitter room

‘ &4 assL

M15

Telescope 1200mm

B

Optical box

Receiver room

uncertainty (<25%) (<15%)
Time <1h -
resolution (40min) (47h)



MORGANE
Time serie:
visible structures
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(H,0/0,) of the upper troposphere over Réunion Island

RH evolution '
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Tropospheric O3 lidar Use of the O3 lidars for
UTLS aerosols detection

Stratospheric O3 lidar

Schéma optique
L

Ozone Troposphérigue

18/06/2014 Schéma optique
e

Ozone Stratosphérique

Spectroméetre

A3
Y

o

Télescopes vue de dessus

Télescopes vue de dessus

Teélescope 400mm x4
Télescope 300mm x1

Télescope 400mm x4

: :\,; 223 ggggm gigﬁm i - MY : Rmax 308nm dS0mm - R1: réseau du spectrométre
i) ) H : - MA: Rmax 355nm d40mm - F1: filre interférentiel 308nm

-L1,12: afocal 532nm I\ 308nm - M11 : lame de silice 92/8

- M3: Rmax 266nm d40mm - F2: filre interférentiel 332nm

- L3.L4 : lentilles de la cuve Raman - F3: filre interférentiel 355nm

- LS5, L6 : lentilles de l'afocal 289/316nm - M15: lame de silice 92/8

- M4, M5, M6, M7 : miroirs primaires voie - \ - F4:filre interférentiel 387nm

haute (d400m) [ \ o 0 en sortie de fibre

- M8 : mirair primaire voie basse (d300mm) / \

- M9 : miroir primaire voie aérosol (d200mm) / \

- M9, M10.\113. M14. M16. M17 : mirairs du
- L7 : Lentille en entrée du cube polariseur ‘s‘ “‘,‘
\{1 : cube polariseur { \

10 : mirair de renvoi voie perp / "31
- N3 : lentille en entrée de fibre (

Télescope 200mm

532nm signal 355nm signal

Covered range : 8-20km
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The dynamical barriers
(subtropical and polar
vortex) act as a channel
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Calbuco: troposphere observatumE 18
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To which extent are STE a sink
for volcanic stratospheric aerosols?







More slides




20 T

Staristiczl L0min
Statistical 40min |
Statistical 240min |
" Background i

16H Differential

Temperature
" Overlap
147 —GNss
— Transf —_
= ransfer _5
= 12 =
2 E
b= =
=10 =
<
6 -
6 :
at . B | ==—10min (21prs)

——40min [&1pts)
| ====240min [121p1s)

X : i i i H i H
: T i : 1 HEREHN 0 10 20 30 40 50 & 70 80 S0 100
D.0001 0.001 0.01 0.1 1 10 100 Total uncertainty (%)

Uncertainty (%)

22 L e 22 T
21t 4 21
20f 1 20
19+ 1 19
~— ~—
: :
5 18F 1 - 18
2 2
3 2
17 - 17+
16 1 16
- = LIDECLE-1 (12h] 15 '8 E ¢ [=—upEoLE-1 (120
" MALIOCA-2 (24h] : : " MALICCA-2 [24h]
= LIDEOLE-Z (32h] P = LIDECLE-Z (32h]
| MORGANE [47h) : ~ MORGANE [47h)
14 1 1 1 ]4 1 1 1 1 1
t 2 3 4 5 & 7 8 8 10 0 10 20 30 40 SO 60 70 80 90 100

Total uncertainty (ppmv) Total uncertainty (%)




CYEACH NIGHT
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Lidar acquisition measuremenJ
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‘ TREND DETECTION ‘
ATTRIBUTE Upper Lower PROCESS STUDIES
Troposphere here

ALTITUDE TEMPORAL FILTER
RANGE (km | RESOLUTION (number of

points at 21 km)




PES"Water Vapor-Obsel

Nov 2014 TNA-ACTRIS  May 2015: MORGANE Jan/Mar 2016 Mar/May 2017 TC Enawo
CFH+M10+RS92+Lidar campaign HAIC campaign + TNA ACTRIS
CFH+M10+RS92+Lidar + TNA ACTRIS CFH+M10+Lidar
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CFH water vapor profiles (2014.2017)

3 years of CFH (13 profiles)
+ Lidar water vapor data for
(2014-2017) available
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FLEXPART lagrangian driven by 0.15x0.15 degree ECMWF over the Southern Indian
Ocean, and 0.5x0.5 degree at global scale.

20000 Backtrajectories calculated over 1 week from each “box”
Each set of trajectoriesis released every 1km from 2km to 29km alttiude,

and every 3 hours.

backtrajectories
FLEXPART model output:

* Percentage of tropospheric, $ Boxes where
stratosphericand boundary layer backtrajectories
air origin areinitialized

* Probability density function
of originin the lowertroposphere




he contours correspond to
the probability of convective
origin for upper tropospheric
air masses over La Réunion

o& &’ o o& o&
I S A &
> :

15°S
¢

S 25°S|-
™N

@ 73:3
Q
£

£ 15°S

-

W 2509
35°S

The convective influence (inferred from FLEXPART trajectories+ METEOSAT 7
images) variesin time, with maximum of influence in Jan-Feb associated with
deep convection over Madagascar/the Mozambique Channel

Courtesy S. Evan



/, aldo Observatory 4 -

25 instruments in total
12 in situ instruments
5 lidars:

* Wind

* Mobile aerosols (PBL and free troposphere)

- Water vapor, T°
* DIAL tropospheric O3 (+aerosols)

* DIAL stratospheric O3 (+aerosols) |

Nighttime measurements

Routinely operated twice/week (
+ campaigns)




