From conduit processes to surface emissions:

constraints from seismic and Doppler radar data
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= gain insights into the dynamics of explosive eruptions
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SURFACE activity = Doppler radar

IL> radar signature <> emission dynamics

SUBSURFACE activity = seismometers

|—|:> seismic signature <> conduit processes
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VOLDORAD

» VOLcano DOppler RADar
 Pulsed radar (t, =100 ps)

"+ Doppler radar
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e backscattered POWER (P)

= number / size of particles

power P (dB)

e frequency shift © radial VELOCITY (V) (Doppler Effect)

(projection of velocity vector on radar beam)

=0 radial velocity V (m/s) +50



Target and Tools J

VOLDORAD

* VOLcano DOppler RADar
. * Pulsed radar (t; =100 ps)

e backscattered POWER (P)

= number / size of particles

power P (dB)

e frequency shift © radial VELOCITY (V) (Doppler Effect)

(projection of velocity vector on radar beam)

0]
radial velocity V (m/s) 9



Target and Tools J

RANGE GATES
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Doppler radargram = time — velocity distribution of power 1
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Arenal 2004-02-19

50 | W
s 0 ]
-50 | | | .
50 | | [ A
] 0 | |r_"n|.. . :II ,‘ v : “l ol
S ) ]
-50 | J 1 i
50 | 1 I E A
vo] Lhd]
. - - . E |
- . © |
E |
-50 | | |

=

50 | 1 | 3

)

-----------------------

S 0

g L

e
e s e e e o s s e

-R0

I )

Numerical modeling of pyroclastic emissions

= construction of synthetic Doppler radargrams
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Emission Dynamics
= ash plumes + ballistics

L Source MechanismsJ L Conclusion
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How are tephra emissions related to the seismic activity ?
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Conceptual model accounting for geophysical signals

and their complex interplay ?
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 Doppler radar can probe the internal dynamics of pyroclastic emissions

= ballistic projections and ash plumes discriminated (distinctive Doppler signatures)
Valade & Donnadieu, 2011

e Seismic data can inform on shallow conduit processes Lesage et al., 2006

e Cross correlation of radar & seismic data at Arenal

= conceptual model to account for complex interplay, whereby fractures
through a rigid cap control system’s degassing & associated geophysical signals

Valade et al., 2012
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