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Hunga — Tonga Intensive Campaign at Maido TR2*Ex campaign
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Balloon-born in-situ
measurements during the
intensive campaign at
Maido

Large size lidar systems

at Maido © CNRS .
g More than 15 balloons launches involving ECC

Up to 24 nights of measurements between 19 Jan. and the ozone measurements, POPS, COBALD
end of February (end of the intensive lidar measurements) aerosols measurements. SO2 sondes. LOAC

- 372 hours of lidar obs. cumulated with these two systems sondes and CFH water vapor sondes



Methodology

Aerosol layer sandwiched between stratospheric clean layers
=> “Transmittance” or “Rayleigh slope” method (used for cirrus clouds optical depth)
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OPAR Lidar observations — January 2022

a) 40

Altitude AMSL (km)

57

N1
30 -
| |
N2
25
‘\%’i‘;
=
20
N4
15 L | | | | 1
Thu20 Fri21 Sat22 Sun23 Mon24
Time UTC
B —
0.001 0.01

Aerosol extinction at 532 nm (km’1)

Baron et al., GRL, in review

~160 km/h
 —
~100 km/h
4+—
~80 km/h
| —
(B - ~60 km/h
N6 N7 N8
Wed26 Thu27 Fréésf
0.1 0.5



OPAR Lidar observations — January 2022
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19 January — Li1200

Baron et al., GRL, in review
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OPAR Lidar observations — January 2022 Baron et al., GRL, in review
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OPAR Lidar observations — January 2022
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Mie Code

Hypothesis:
- Spherical particles (OK for sulphates, NOK for ash)
- Monomodal lognormal size distribution (supported by
previous in situ observations on stratospheric balloons)
- Aerosol mixture with the properties of sulfate particles
(supported by mean LR;;,=66 = 7 sr)

Baron et al., GRL, in review
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Hypothesis:
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Hypothesis:
- Spherical particles (OK for sulphates, NOK for ash)
- Monomodal lognormal size distribution (supported by
previous in situ observations on stratospheric balloons)
- Aerosol mixture with the properties of sulfate particles
(supported by mean LR;;,=66 = 7 sr)
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Conclusion, Synergies and Outlook

OPAR RS measurements

Unprecedented ground-based lidar observations of
aerosol volcanic plume at these altitudes

Highly variable plume structure shaped by
stratospheric dynamics

Heterogeneous optical properties and aerosol load
between the different injection altitudes



Conclusion, Synergies and Outlook

10 ‘ . ‘ ‘ . ‘ . * OPAR RS measurements

. .
—— - Unprecedented ground-based lidar observations of
aerosol volcanic plume at these altitudes

« Highly variable plume structure shaped by
stratospheric dynamics

« Heterogeneous optical properties and aerosol load
between the different injection altitudes
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Conclusion, Synergies and Outlook

* OPAR RS measurements

« Unprecedented ground-based lidar observations of
aerosol volcanic plume at these altitudes

« Highly variable plume structure shaped by
: stratospheric dynamics

‘i “-"|'- ‘-l f - « Heterogeneous optical properties and aerosol load
- i Vi between the different injection altitudes

* Follow up of the plume as it circles the globe

Upcoming comparison with spaceborne measurements

c)ZBCALIOP 532 nm scattering ratio (colour) + MLS water vapour (ppmv) in zonal band 15°5-25°S
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Conclusion, Synergies and Outlook

* OPAR RS measurements

» Unprecedented ground-based lidar observations of
aerosol volcanic plume at these altitudes

« Highly variable plume structure shaped by
stratospheric dynamics

» Heterogeneous optical properties and aerosol load
GLOMAP-mode global aerosol microphysics model between the different injection altitudes

Upcoming comparison with model outputs
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Conclusion, Synergies and Outlook

« OPAR RS measurements
» Unprecedented lidar observations of aerosol volcanic plume at these altitudes
» Highly variable plume structure shaped by stratospheric dynamics
» Heterogeneous optical properties and aerosol load between the different injection altitudes
* Follow up of the plume as it circles the globe

* In situ & Lidar synergies

« POPS x Lidar: aerosol extinction cross section - time height cross section of aerosol
mass/surface concentration in the plume

« POPS + CFH x Lidar: aerosol hygroscopic properties, aerosol ageing and associated optical
properties
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