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— Up to 25 years of complementary data records and methods enhancement
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Introduction

Seismotectonic context

Present-day kinematics of the Mediterranean region Instrumental seismicity of the Western Alps
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— low horizontal deformation rates
— low to moderate seismicity
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47°00 =

Deformed pre-Tertiary cover

External crystalline massifs
horizontal

Briangonnais basement nappes deformation rate

46°30'
Piedmont-Liguria nappes

Ml =35

Neotectonic (Grellet et al., 1993)
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Modified from Schmid et al., 2004

— 2 main seismic arcs
— PF dividing internal and external zones

= What is the spatial variability of the uplift ?
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Interferometric Synthetic Aperture Radar

Track A88
- Sentinel-1 satellite
- 173 acquisitions during 2014-2018 : o
Sentinel 1-A launched 2014 1 acquisition / week \Q
Sentinel 1-B launched 2016 gpé%
5 - .
- small baseline approach (NSBAS, Doin et al., 2011) s Modified from De Zan & Guarnieri (2006)
- time serie inversion procedure
47°00
- Interferommetric phase requiring corrections :
46°30'
(‘p = (p orb + (‘ptopo + (p APS + (p bruit
46°00
45°30"
~1-2 mm/yr ~10-20 mm/yr snow, vegetation
45°00"
=} challenging area a0 |
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INSAR processing

NSBAS workflow

SLCs:
173 images

2014/11/04 - 2014/11/28

\/

Step 2

Interferograms
computation :
734 interferograms

'014/11/04 - 2014/11/28

\/

Step 3

Corrections
(ramp, overlap, atmo)

Velocity estimates

Geodynamic conclusions
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Step 4

Filtering

Step 5

Unwrapping and visual
inspection

Step 6

Time serie inversion
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Velocity estimates

Velocity map in line of sight Velocity uncertainty map
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Mathey et al., 2022

— Pixels masked according to criteria and DSGSD map (André 2020)

— red/blue areas (moving toward/away from the satellite) interpreted as uplift and subsidence motions

— Higher uncertainties : deep valleys (atmospheric residuals) and Po plain (seasonnal loading)
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Velocity estimates

Comparison with GPS data in LOS
* Smoothed velocity map :

47°00' /\ GPS data Pixels with g > 0.8 mm/yr masked
(Kreemer et al., 2020)
© (ngia?gtt:_, 2019) spatial smoothing = 20 km width gaussian filter
46°30 Tentii * Global pattern :
{2 /4/' ,‘,‘;’ .\/:» (7
ALy A Uplift in the core of the belt
e oy
46°00 & ’ﬁ, Subsidence at the coast and in the Po plain
Good overall agreement (cc ~ 0.65)
45°30'
45°00'
44°30'
O
o
44°00 1=
)
O
— 4
43°30' i
- g ‘ _5

5°00" 5°30" 6°00" 6°30" 7°00" 7°30" 8°00' 8°30" 9°00' 9°30' 10°00'
Mathey et al., 2022
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Velocity estimates

Comparison with GPS data in LOS
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Global pattern :

Uplift in the core of the belt
Subsidence at the coast and in the Po plain

Good overall agreement (cc ~ 0.65)
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Velocity estimates

Comparison with ice unloading models
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Velocity estimates

Comparison with geological features
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Velocity estimates

Comparison with exhumation rates (< 2Ma)

* Thermochronometric ages derived from 47°00'  © AFT ages
apatite fission tracks (AFT) and inveted ~ Q---- Exhumation rates
exhumation rates (Fox et al., 2015)
. : 46°30'
* Younger ages correspond to higher exhumation
rates
* Exhumation rates higher on the external 46°00'
massifs
45°30'
— what is the spatial variability of the uplift ?
= Localized velocities 45°00"
= Differential surficial response
= Suggests heterogeneous rheologies 44°30' 72
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Geodynamic conclusions

ELGM extent
- 1.25-2.5 mm/yr uplift

0-1.25 mm/yr uplift — what is the spatial variability of the uplift ?

* Long wavelength moderate uplift rates field

* Short wavelength high uplift rates field

= uplift and extension localized but spatially
decorrelated

= Differential surficial response = rheological
control

= Overlay of # A processes

Mathey, 2020

Sternai et al., 2019
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