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OBJECTIVES UNDERSTANDING SURFACE DEFORMATION

The melting of the Greenland lIce Sheet is| Process Sentinel-1 Data Identify How the Earth Deforms - DINnSAR Timeseries

transferring huge quantities of mass across the
Earth surface, deforming the crust and mantle.
Understanding how this deformation varies | Collate Sentinel-1 SLC files from
over short wavelengths remains highly ASF

challenging, particularly in Greenland.
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Generate interferograms using

Global Satellite Navigation System AN
' the ISCE Sentinel stack

(GNSS) sites record solid Earth

deformation but only provide A
point measurements - so what is ¥
happening between these points? ™

The key aims of this work are
to.

e Produce high resolution
DINSAR time-series of surface
deformation

e |dentify seasonal and spatial
patterns

e Understand how
representative GNSS sites are

(‘

i iy . -l - . v g : g L N
. " = \ ? D et o W ol Ry g » - . - . - - »
Processing module e Nl @ e B e | AR e
i . | . _ L . ¢ - Y ~ KELY - ‘ L= . S
d ] ‘ ; , . : - : - . p y = L KLSQ *"‘ wlf -
. ol i

-
L o e

Correct data for topographic,
orbital and ionospheric® effects

MintyPy* used to create
timeseries DINSAR

Output LOS displacement using
weighted least-squares

- >4 - . 4
of regional motion inversion
We focus initially on the Kangerlussuaq region in _
SW Greenland. Tropospheric, DEM & other

error corrections applied®
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subsidence Reference to KELY GNSS site Time [year] Red = Subsidence
LOS Displacement timeseries at KELY GNSS Blue = Uplift

LOS displacement [mm]

Elastic

Short wavelength caused by
contemporary surface change

Viscoelastic

Dominant in mantle occurs viscoelastic
over longer spatiotemporal
scales

HOW DOES THIS
ALIGN WITH GNSS
DATA?

Schematic of the different forms of solid Earth
deformation caused by ice sheet loading

. fTotal_ _ Visfcoelastic _ Elastic
L ' ' - - - - - - -
eformation = Deformation  Deformation What is Causing this Motion? How Does this Align with GNSS Data?
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Solid Earth corrections required for GRACE ice mass Ice éneet Nlass . Compare to |z« 320 mmyr
loss estimates to account for deformation dnge: Fluvial transport - existing GNSS |=.
sediment & water? records S . %
Large uncertainties and offsets between glacial - - S DINSAR
isostatic adjustment (GIA) moc{els used and GNSS site Gfdc!ﬂls’lcir?esmglc How regionally |z *
records J ' What happens if we vary representa_tlve? E
Improving deformation understanding will improve | Are there seasonal trends? inversion parameters? are GNSS sites? |5 S
GRACE ice mass loss estimates Can we extend the record back further?

KELY GNSS vertical displacement timeseries




