is presentation participates in OSPP

Tracking the grounding line migration at Getz Ice Shelf using Sentinel-1 A/B G

Outstanding Student & PhD
candidate Presentation contest

Sindhu Ramanath'?, Lukas Krieger!, Dana Floricioiu?

IRemote Sensing Technology Institute, German Aerospace Center, WeRling, Germany
’School of Engineering and Design, Technical University of Munich, Munich, Germany

Motivation Method Split into 10 km
. : : o : :  KOE of PoLis distances Compute Derive
The grounding line (GL) defines the boundary of grounded ice of marine ice sheets in Greenland and Antarctica. The speed . GlLs 2016 segmednts and D = e d,f'? 4 “ominal
. . . ope . . . . . . . . I 1 i i ---- Median moadairiead z- 107 o outliers o
and extent of GL retreat indicate the ice sheet stability, making it essential to track and quantify their migration. Grounding — Average GL Lneasure Istance [40]| L dentif . < Grounding
. . . . L e s I score, identi -
lines move in response to changes in the ice sheet geometry, and they also exhibit periodic displacements due to tidal ice etween ave. Gdl‘ and e ’tI' o ; sone width
L. . . . . . . i outliers
shelf flexure. This tidally induced motion enables the accurate and spatially dense mapping of GLs using Synthetic time annotated Gls £ 6o
. . . . . — o — —
Aperture Radar (SAR) satellites via Differential Interferometric SAR (DInSAR). . .-
We have developed a statistical method to analyze DInSAR-derived GLs, allowing us to identify regions of high spatial . 0
variation and extract migration patterns from our generated time series. We present its application to the GLs of Getz Ice oL L L PLLef L L e
Shelf in Antarctica Pistance [m}
Dataset DInSAR interferograms Preliminary Results Identifies high Sensitive to average
variation regions line location
— GLs 2014 — GlLs 2016 .‘ 7 ‘f"‘\ — GLs 2018 “\—— GLs 2020
— Avg.GL2014 — Avg.GL2016 & k| — Qo2 Avg. GL2020
T Rocks
S1 scenes from d K | =
. DInSAR GL | |
Copernicus Data
processor [1] :, N
Access Hub
Automatic GL delineation pipeline [2] L | 7
. Preprocessing N L / | % %
e epr:rl:lc i - /Interferometric [ Stack non- Normalize —‘Data cesnert e
DInSAR . Create tiles interferometric fand el - —— L —
/nterferogram _resampling features features features —— ® °ce?; < 15 km - 15 km
AlS_cci Hasee 4’7;/ e aps Create flles [ ] SOUEE Y Augment : A OQ,- ~ «0% Grounding line migration timeseries “’
/ manual GLs GLs 'trai:r:zgt’e‘;?:’;gom_’ training set Intgm;ate ' n \ 2600 R
S = 4 D
e i oo 200
GL delineation :j: igig H |
;ﬁ?/;::g:;gn seg::e:tation Generate annual . 2200 - 2020
average lines [3] 2 2000 le N
% \.._ ‘—'7“: \/, ’/‘g\"’ (+ \ I./ \ 3 \ J T
' . e — € 1800 / \/ : +\\.;" ;'_M ’ . RS / S Xy S
Post processing Output % - ) ’/'T | ’. +\\ IV' * \4++1+ o l+\+ a,f P F o8 o
et L) Mg (] Voo | oty ,;'41/% AN ﬁ/ Vil V w \M. VA ) NGUNENY. >
threshold skeletonization ! /I t o "\!;_ + T tr’/‘ o Ny .
~ o o BN B X Iy SN Further work: decompose time
b o ok \"— \ Ak S - x\ i . I I I
1200 1 | — series to find seasonality and trend

0 50 100 150 200 250 300 350
Day of Year

[1] A. Muir, System specification document for the antarctic ice sheet cci project of esa’s climate change initiative, version 1.0, 2020. [Online]. Available: https://climate.esa.int/media/documents/ST-UL-ESA-AISCCI-SSD-001-v1.1.pdf iy
[2] S. Ramanath Tarekere, L. Krieger, D. Floricioiu, and K. Heidler, “Deep learning based automatic grounding line delineation in DINSAR interferograms,” EGUsphere, vol. 2024, pp. 1-35, 2024. https://doi.org/10.5194/egusphere-2024-223 .|ﬂ

I i I
[3] L. Krieger, Grounding lines averaging tool, unpublished gtb S e ntl n e B 1

[4] J. Avbelj, R. Miller, and R. Bamler, “A metric for polygon comparison and building extraction evaluation”. 2014 IEEE Geoscience and Remote Sensing Letters, 12(1), 170-174 .

antarctic

ice sheet
CCl

/



https://climate.esa.int/media/documents/ST-UL-ESA-AISCCI-SSD-001-v1.1.pdf
https://doi.org/10.5194/egusphere-2024-223

