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Volcanic plumes have recently come back on the front of the scene due to
their potential threat for air traffic activity over the Atlantic and Europe
- A need for a better assessment of risk was identified !

Volcanic plumes are a source of modifications of cloud properties in the
troposphere, and can be useful tracers of UTLS dynamics

Stratospheric content has shown radiative impact and their
occurrence/impact need to be accounted for in climate studies ...
their presence in the stratosphere also leads to some issues in CALIOP
signal calibration requiring specific processing

Plumes can be characterized by their concentration in sulfur gases (SO2,
H2S, H2S04, ...) and solid material (silicates, sulphates, ...).

Such plumes thus present specific spectral signatures in the IR and also
induce large depolarization of light in the visible due to scattering by non-
spherical solid mineral particles that helps detection using CALIPSO
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Stratospheric plume injection and transport

Scattering ratio from SAGE and CALIPSO
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—> Stratospheric load change and UTLS Transport  Vernier et al., GRL & ACP, 2011

—> Stratospheric aerosol impact on climate, (Salomon et al., 2011)



Stratospheric plume injection and transport

Strotos . ADD 20-30 km
B e pheric A0 20-30km .

{ I T '
om', lu IFO :m SO ¢

) — N
Jen00  Jur0)  JusDZF W Ien03 MunOd | Jus0S Mn0B An07 Jue08  Jun0d

3

Eﬁﬁ’ _____ N il

1]
OO B i
JenD0  JunOY

EEEEE

S0l Jundd | Jue0S5 JenD8 7 Jue08  JunDd

Recent increase starting in 2005 : need to continue the survey, MERAPI end of 2010,
- new product in V4



Assimilation of aerosol CALIPSO data In
high resolution model (J. Jumelet, LATMOS)

Direct modelling
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Stratospheric plume injection and transport
MERAPI case
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Stratospheric plume injection and transport
MERAPI case
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Stratospheric plume injection and transport
MERAPI case
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TROPOSPHERE

Volcanic emissions impact the tropical regions

but

Midlatitudes/polar as well
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Meters AGL
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It is the advantage of the CALIPSO mission to combine
Lidar (CALIOP) and a 3-band Infrared Imaging
Radiometer (lIR) instruments to provide co-located
observations directly exploitable for the detection and
characterization of volcanic emissions using altitude
Information and extending detection capabillities offered
by SEVIRI/MSG

CALIPSO is furthermore a mission of the A-Train,
allowing further combinations with other instruments
(MODIS, Parasol, AIRS, OMI, ...)




As identified for long, volcanic plumes can be directly evidenced in the IR

May, 8 May, 9
SEVIRI/MSG (13:00 UTC) EUMETSAT




Several parameters can be derived

- ldentification of the layer type

- Altitude of the plume

- Optical parameters

- Microphysical (size and composition)

for transport analysis, radiative impact and risk fo r air traffic.
WHAT WE CAN USE TO DO SO

- CALIPSO/IIR pre-operational V3 L2 data (emissivities  and
optical depths)

- CALIPSO/CloudSat AODs using lidar signal return on clo uds
(Hu et al, 2007) and radar/lidar ocean surface (Joss et et al.,
2008, 2009) - joint CNES-NASA SODA product at ICARE-

-> no need of an a priori knowledge of aerosol lidar ratio
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The volcano plume extent is detected by the IR usi  ng 10-12 BTDs according to
a standard threshold used in the algorithm.




EYJAFJALLAJOKULL ERUPTION 6 MAY 2010 13:50 UTC
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Summary

CALIPSO data are of precious help for analyzing volcanic emissions

The combination of Lidar and IR measurements onboard CALIPSO has
allowed to characterize the EYJAFJALLAJOKULL plume over several
days from combined active/passive observations to better identify particle
properties (altitude of injection, type of material, microphysical and radiative
properties)

The optical properties of the plume in the IR and visible allowed to identify
mass concentrations larger than 2 000 ng/ma3 linked to mineral particles with
De~5 pm), probable occurrence of H2S0OA4.

Further application of such observations are to merge them with coincident
observations from geostationary platforms and use in assimilation schemes
(as for ex. Mimosa/ST & MACC/troposphere).

More to be included on volcanic aerosols in CALIPSO V4.



