New strategies for chemistry-transport modelling of volcanic plumes:
application to the case of Mount Etna eruption on March 18, 2012
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An observation: 3D models seems to poorly reproduce plumes’ vertical spreading
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Test on a practical case : Instruments and model :
March 2012 Etna volcanic eruption
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How to improve models performances ?
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Results

Construction of plume trajectory combining the
various soundings from OMI and IASI
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Impact of injection height

| Strong sensitivity to injection

height due to wind shear
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Impact of parameters on vertical spreading
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» SO, max column vertical profile time evolution

DL scheme strongly

» Higher vertical resolution allows better representation mitigate SOZ dispersion

of plume’s features

Volume of plume Impact of parameters on 3D diffusion \Volume ratio between parameters
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Evaluate the impact on plume trajectory

» Gap between satellite and modelled
centroids
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Impact of vertical levels

» Gap increases with plume progress
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Impact of vertical advection scheme

1000

- 750

DL -

| ] I -l I |
OO E 0O
\"*b.f \q:x,-' 3/\D|KI°|/ ,-.E_‘_‘..-'

L) ) o
PP

Latitude

- 300

200

125
67

(ury) sooudIAJJIP 10 SAIURISI(]

{'\‘

0
i ol ® - 7
2 ® L DL scheme has positively
P~ '. \ @ 1! influenced plume transport
\ ‘ ' B o
\ .
| | | | |
20 30 40 50 60
Longitude
Conclusion

Chemistry-Transport Model can be used to model volcanic plume fate

Additional tool to verify volcanic plume injection height due to vertical wind shear
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A combinaton of the new developpements and an acceptable increase of vertical
resolution provide an optimal modelling solution for long range transports.
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