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Volcanic SO, source

Knowledge of the volcanic SO, source
is crucial:
1) for atmospheric scientists:

1.a) SO2 is a good proxy for ash (often easier
satellite retrieval)

-> Simulation & forecast of volcanic plume
transport/dispersion (air traffic)

1.b) Impact on climate on longer-term

2) for volcanologists (SO, flux = indicator of
volcanic activity)
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SO, flux from automated scanning UV spectrometers
and more recent techniques
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Limits of ground spectroscopic methods

* Most active volcanoes are still foo poorly
instrumented |

» Limited when ash-rich emissions (plume
opaque to UV)

- Mobile DOAS measurements difficult and not
safe during major eruptions...

And from satellite observations ?
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New approach: inverse modelling
(Boichu et al., subm., ACPD)

Needs a description of:
- Transport/mixing

- Diffusion

d for data - Deposition m for model
- Wet scavenging
- Chemistry...

.. from the volcano to the observation point !

Forward model: d=Gm
Inverse problem: m*=G9d
A posteriori prediction: d*=G m*



Inverse modelling

e (5: CHIMERE: Regional chemistry-transport model

Eulerian model

- G6rid: 25 km horizontal resolution "
18 vertical layers up to 200 hPa (~ 10 km) lf
(~ 1km vert. resol. above 5 km) 4!
Forced with WRF meteorological field Wi

- Abord the polar-orbiting MetOp-A
- Infrared (645 cm-110 2760 cm -1)
— 2 overpasses per day (9h30; 21h30 LT)

- Spatial resolution : (12 km x 12 km) pixel at nadir

(Clerbaux et al. 09)



Forward model: d = G m

Gas flux tobs=to+At
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Prerequisites - Emission altitude (2010 Eyjaf.: fixed to 7 km)

on source term: - Emission profile (Gaussian)
- Elemental function (1h-long rectangular pulse here)




Inversion scheme: m*=G9d

TASI SO, CA map
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- least squares inversion
Inversion scheme: - non-negativity of solution
- no a-priori on source ()




Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Retrospective analysis (1 => 12 May 2010)
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Comparison with other available
observations of the volcanic source
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Plume forecast
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Plume forecast
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Plume forecast
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Plume forecast
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Plume forecast
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Plume forecast
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Conclusions

Reconstruction of hourly-resolved volcanic SO, flux:

- For volcanology:
» Crucial complement to ground observations
» Insight into volcanic activity and magma/volatile dynamics

SO, FLUX

Eruptions . -

- -~ Ground-based DOAS

Passive Degassing

day TIMESCALE

- For atmospheric sciences:
* Improve the quality of plume simulations/forecast

- Opens operational perspectives: use of this method of satellite
data assimilation during an eruptive crisis as a plume forecasting tool



Thanks for your attention..
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