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Environmental seismology consists in studying the mechanical vibrations that
originate from or have been affected by external causes.
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Complex radiation patterns
Often high frequency (>1 Hz) signals

Heterogeneous ground structure
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1- Can we provide new understanding on unknown physical processes?

Glaciology

using source analysis (Bartholomaus et al., 2015; Gimbert et al.,

Subglacial hydrology
2016, Nanni et al., 2019; The RESOLVE project)

Glacier fracturing using source analysis (The RESOLVE Project)

2- Can we provide deliverables/numbers?

Geomorphology using source analysis (Burtin et al., 2008; Tsai et al., 2012; Gimbert et
River sediment transport al., 2014; Bakker et al., 2019)



1- Can we provide new understanding on unknown physical processes?
The example of subglacial hydrology

Conceptualization Glacier scale numerical modelling

Time: 200d

Hoffman et al., 2016 Werder et al., 2013

What is the geometry (cavity structure, channel size and number) of the subglacial hydrology network?

How does the geometry evolve with changing sliding velocity?

How about water pressure?



1- Can we provide new understanding on unknown physical processes?
The example of subglacial hydrology

using source analysis (Bartholomaus et al., 2015; Gimbert et al., 2016, Nanni et al., 2019; The RESOLVE project)
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1- Can we provide new understanding on unknown physical processes?
The example of subglacial hydrology

Observations:

¥ Meteo using source analysis (Bartholomaus et al., 2015; Gimbert et al., 2016,
° \S,L';j,':.?y Nanni et al., 2019; The RESOLVE project)
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1- Can we provide new understanding on unknown
physical processes?

The example of subglacial hydrology

using source analysis (Bartholomaus et al., 2015; Gimbert et al., 2016,
Nanni et al., 2019; The RESOLVE project)
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1- Can we provide new understanding on unknown
physical processes?
The example of subglacial hydrology

using source analysis (Bartholomaus et al., 2015; Gimbert et al., 2016,
Nanni et al., 2019; The RESOLVE project)
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1- Can we provide new understanding on unknown physical processes?

The example of subglacial hydrology
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1- Can we provide new understanding on unknown physical processes?

The example of subglacial hydrology
Using the phase of the signal
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1- Can we provide new understanding on unknown physical processes?
The example of subglacial hydrology

0.05 : , .
e BT
0.045 [ sme |
—— ﬁ
—— B.5HE
i - Mz ||
7.5Hz
% 0oas s |
g BSHz
083 1 —— oz ]
g mad
gﬂ.ﬂEﬁ
= 002 |
'-gﬂ.mﬁ
S 001
0.005 |
n .

/ i - Nanni et al.
i £ i . (ongoing work)

Subglacial channel ? oo | |%e]

13



1- Can we provide new understanding on unknown
physical processes?

The example of subglacial hydrology
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1- Can we provide new understanding on unknown physical processes?
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1- Can we provide new understanding on unknown physical processes?
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1- Can we provide new understanding on unknown physical processes?

ol - | - I The example of subglacial hydrology
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2- Can we provide deliverables/numbers?

Geomorphology using source analysis (Burtin et al., 2008; Tsai et al., 2012; Gimbert et
River sediment transport al., 2014, Bakker et al., subm.)
Seismic a) Moise Level at Station H0420 vs Water Level
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2- Can we provide deliverables/numbers?

Geomorphology using source analysis (Burtin et al., 2008; Tsai et al., 2012; Gimbert et

River sediment transport al., 2014, Bakker et al., subm.)

Seismic

Station = - 65
% 135~ 0.06 3 Dec
bt Burtin et al., 2008 % Nov
qé) —140} lo.0458. Oct
@) 2 Sep
o o
> e Aug
= 145} 0.03 3 Jul
Q a
o = Jun
L
> = May
- —150 0.015:5< Apr
g Pt
= Inverted flux = Mar
o
= 155 - : . 0 o= Feb
O 1 2 3 4 5 5

= Flow depth (m)
Fille —— =

Trisuli River (Nebal) | Isai et al,, 2012

IeA 9} JO JUOIN



2- Can we provide deliverables/numbers?

Geomorphology using source analysis (Burtin et al., 2008; Tsai et al., 2012; Gimbert et
River sediment transport al., 2014, Bakker et al., subm.)
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Observations
En France
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Exemples d’activités en cours et
futures sur les glaciers:

Cet hiver
Glacier d’Argentiere (F. Gimbert; A.

Helmstetter) et de I'’Astrolabe (Terre
Adélie, PI: G. Barruol, IPGP)
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Futur proche a lointain

- projet ANR Franco-Allemand

Diffusion de données avec I'’Astrolabe comme site

2017-01-24

pilote (PI: D. Zigone, IPGS)

RESIFD-

Réseau Sismologique et Géodesique Francais

- projet ERC SYNERGY sur
I'instrumentation/I’exploration de
I’Antarctique de I'Est
(co-PI: G. Barruol, IPGP avec
glaciologues, océanographes et

FDSN and EIDA Webservices

Theses services allow retrieval of seismological data and metadata.

* Service URL for getting data : http://ws.resif.fr/fdsnws/dataselect/1
* Service URL for getting metadata : http://ws.resif.fr/fdsnws/station/1
» Service URL for getting waveform quality : http://ws.resif.fr/eidaws/wfcatalog/1/

@ccD

@ stations en temps réel (ou légérement différé)
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