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Redistribution Algorithm
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Optimal Regularization Parameters

im

Functional model of redistribution:

Aa:GIS
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Adg
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Idea: Computation of RMSE with

respect to simulated truth with
ESM [Dobslaw et al., 2015]
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Comparison to IMBIE Solution Tm

Time series of mass trends across Greenland and the
surrounding region
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Conclusions and Outlook Tm

Conclusions:

* Localization of mass changes with geometric information

* Estimation of the mass changes’ amplitudes based on
gravimetric information

* Separation of GIS and peripheral glaciers is possible

Verification of our Procedure: 1%
* Synthetic closed-loop determination of regularization P .
parameters £
* Reasonable treatment of leakage effect e B
%{gi ST LA G Y Sty

Outlook:

* Application of the procedure to further regions

* Introduction of geometric information on the peripheral
glaciers would be worthwhile

* Test on SLR-based time series of gravity fields

Time Series of Mass Trends for GIS | Graf, Schlaak, Pail 6



References ".m

* Arendt, A., T. Bolch, J.G. Cogley, A. Gardner, J.-O. Hagen, R. Hock, G. Kaser, ... . (2012). Randolph Glacier Inventory — A
Dataset of Global Glacier Outlines: Version 3.2. Global Land Ice Measurements from Space, Boulder Colorado, USA.
Digital MediaDahle, C., Flechtner, F., Murbock, M., Michalak, G., Neumayer, H., Abrykosov, O., Reinhold, A., and Konig,
R. (2018). GRACE Geopotential GSM Coefficients GFZ RLO6. V. 6.0. GFZ Data Services,
https://doi.org/10.5880/GFZ.GRACE\_06\_GSM, dataset

* Dobslaw, H. Bergmann-Wolf, I. Dill, R. Forootan, E. Klemann, V. Kusche, J. Sasgen, 1.(2015): The updated ESA Earth
System Model for future gravity mission simulation studies. J] Geod 89 (5), pp. 505-513. DOI: 10.1007/s00190-014-
0787-8.

» Kappelsberger, M. T., StroBenreuther, U., Scheinert, M., Horwath, M., Groh, A., Knoéfel, C., Lunz, S., and Khan, S. A.
(2021). Modeled and Observed Bedrock Displacements in North-East Greenland Using Refined Estimates of
Present-Day Ice-Mass Changes and Densified GNSS Measurements. Journal of Geophysical Research: Earth Surface,
126(4).

* Simonsen, S. B., Sgrensen, L. S. (2020). Greenland Surface elevation change 1992 to present v3.0. Technical University
of Denmark. Dataset. https://doi.org/10.11583/DTU.12866000.v2

* The IMBIE Team (2020). Mass balance of the Greenland Ice Sheet from 1992 to 2018. Nature, 579(7798):233--239.

* https://www.dIr.de/content/en/articles/news/2017/20171027 grace-mission-comes-to-an-end-after-15-years-of-
successful-operation 24627.html, accessed 22.03.2023

* https://training.eumetsat.int/mod/book/view.php?id=12569&chapterid=468, accessed 22.03.2023

» Title page: https://landsat.visibleearth.nasa.gov/view.php?id=147530, accessed 22.03.2023

Time Series of Mass Trends for GIS | Graf, Schlaak, Pail 7


https://doi.org/10.11583/DTU.12866000.v2
https://www.dlr.de/content/en/articles/news/2017/20171027_grace-mission-comes-to-an-end-after-15-years-of-successful-operation_24627.html
https://training.eumetsat.int/mod/book/view.php?id=12569&chapterid=468
https://landsat.visibleearth.nasa.gov/view.php?id=147530

