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Introduction

https://en.wikipedia.org/wiki/lgloo
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GEOGRAPHY

How big is Greenland?
On some map projections, which enlarge landmasses near the poles, Greenland

o . o appears much bigger than it really is, even as large as Africa, which is 14 times bigger.
https://en.wikipedia.org/wiki/

Eq ual-area projection Greenland appears this

size on the Mercator map
projection, but in reality:

anenie o

Population: 55,840
Area: 2,166,086 sq km (836,330 sq miles)
Autonomous territory of Denmark

Greenland
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S 8 i Europe is about 5x
bigger than Greenland

The US is about 4.5x
bigger than Greenland | =

Bk India is about 1.5x ;
bigger than Greenland
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Greenland Area : 2.166 million km? gt Greriand

South America is about Africa is about 14x

"

(15-20% ice-free)
EGMS : ~ 4.5 million km?
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QloEl® Source: thetruesizecom | January 8,2025 @AJLabs

Source: thetruesize.com ,
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* Preliminary evidence indicates the presence of significant slope instabilities within
multiple fjord systems across western and eastern Greenland
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* In some cases, these instabilities could generate tsunamis if large-scale failures were

to occur
https://temblor.net
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* Evaluate the feasibility of monitoring slope instabilities within multiple fjord systems
across western and eastern Greenland using satellite DINSAR

* |dentify potentially hazardous sites
* Support the development of an early warning framework for dangerous sites

* A multi-stage analytical approach allows us to
- establish a regional overview of slope instabilities
- characterize the current activity levels of the slope instabilities
- focus on site-specific deformation patterns requiring more sophisticated techniques
- reconstruct the temporal evolution of slope displacements from 2015 onward
- implement a DINSAR data portal with near-real-time updating
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DINSAR challenges ) e e Eesa

van der Schot et al., 2024

* While 80-85% of the island is covered by a
permanent ice sheet, the ice-free coastal
zones experience extensive winter snow
cover lasting several months

.. . ) 2008 2012 2016
* The terrain is predominantly mountainous Time (years)

and rocky, characterized by a narrow,
rugged coastline incised by deep fjords
and flanked by towering mountains and
tidewater glaciers (layover/shadow, poor
line-of-sight sensitivity, disconnected
islands)

* lonospheric effects are more severe in 28 April 2023
polar regions compared to mid-latitudes
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* As an initial step toward detecting and
potentially quantifying very slow slope
movements, we applied a Sentinel-1
Persistent Scatterer Interferometry i
(PSI) analysis to three small test
areas - each several hundred square
kilometers (e.g., ~20km x 20km) - in
the Uummannagq and Nuuk Fjord
Areas.
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* Nuuk
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* Sentinel-1 acquisitions are available at I
regular intervals of 6 days (2017-2021
and 2025-onward) and 12 days (2015- g
2016 and 2022-2024)

* We identified a well-defined snow-free
period extending from approximately ‘ | |
May/June through October/November, 08| f | ﬁ ﬂ f\ Ih\
characterized by reduced out-of-season 3 |
snow cover precipitation and consistent é 0.6 JUUMI Uu}w w M
height coverage throughout. Therefore,a = osf —
simple coherence threshold allows forthe = .| |
selection of snow-free acquisitions | | |
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* Tropospheric effects are primarily
limited to a height-dependent
component, which can be
estimated and removed using a
phase-to-height relationship,
while turbulence is notably
restricted due to the dry, cold air

* lonospheric effects are generally
small for Sentinel-1 data on a
local scale and can be effectively
removed using large-scale filters

N e N 1= o] D i = om [l b I K i a2 B == B [w] > THE EUROPEAN SPACE AGENCY



Ministry of Science and Higher Education esa
Republic of Poland

JAGIELLONIAN UNIVERSITY 1 :
IN KRAKOW EUROPEAN SPACE AGENCY . -

PSI results

(b) Aappaluttukassaqg

(c) Kigarsima
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Legend

Potential_unstable

Tsunami potential
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Registrered_events
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Line of sight (LOS) annual displacement rates 0 Sentinel-1 Point Displacements
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LOS Displacement (mm)

L = June 2021 https://www.polarresearch.at/the-great-landslide-of-assapaat/
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* The large-scale overview of ongoing movements helped to prioritise relevant locations
for detailed analyses and field visits to refine our understanding of the observed
deformation patterns

* Our analyses demonstrate that the temporal evolution of movements over the coast of
Greenland between 2015 and 2025 can be reliably captured with Sentinel-1 PSI

* Fast motions on the order of several cm/year—which cannot be detected with PSI—
can be analyzed using interferograms
Recommendation: highlight the benefit of 1 day interferograms

* Future work also aims to progressively expand the analyzed area to additional ice-free
regions of Greenland, currently encompassing approximately 338,000 to 410,000 km?,
or about 15-20% of the island's total area (cf. EGMS : ~ 4.5 million km?)
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