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Statement of Problem

* Where has ice loss occurred in Greenland (limited to the northern part
of the island)?

* How (if at all) is the rate of ice loss related to geographical features
such as elevation or drainage basins?

* How (if at all) is the rate of ice loss related to ice flow velocities?




Region of
Analysis

Tiles 30-36 in the northern part of
the island were used for this
analysis.

(map from Csatho research group)




Region of Analysis

Greenland Glaciers and Drainage Basins

Data Sources:
ArcGIS
(Bjerk, Kruse, & Michaelsen, 2016)
(Mouginot & Rignot, 2019)
(Pareto Software, LLC Staff, 2023)
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Map created by
Betsy McCall

* Catchment (drainage) basin
map produced in ArcGIS. Brown
dots are outlet glaciers. Dark
blue are high flow drainage
basins while light blue are low
flow basins.



Sep 2016 - Sep 2021
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Region of
Analysis

Ice flow velocity map. This map
overlaps with the primary data set
only for the last year or so of the data,
but the high flow areas are consistent
with high flow catchment basins.
(obtained from the PROMICE project)
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Region of Analysis

Map of Greenland with * Each red dotis the location of a
Locations of Time Series

time series measuring dynamic
ice loss.




Elevation Model

Using Gaussian Process Regression

GP Model of Elevation Over Greenland
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How the data breaks down

BY TILE BY YEAR

Trimmed Boxplots of Dynamic Ice Loss by Tile Trimmed Boxplots of Dynamic Ice Loss by Year
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Counts of Observations by Tile and Year

[Year/Tile | 30 31 32 33 34 | 235 | 36

* Some years are more sparse
with observations

* Years with the most
observations on each tile are
2003-2009, 2013

* The two northernmost tiles
have the fewest observations




Exemplar Time Series

e Each location (from slide 6)
represents the location of a time

Time Series 31000084, Dynamic Ice Loss Series Of dynamic ice |OSS.

* This time series from Tile 31 is the
longest time series on the tiles
studied here.
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* Some “time series” have only one
observation in the present dataset.

* This, like the overall boxplots,
suggest a slight increase inice
over the region as a whole.




Comparing Two
Types of Models

In this analysis, | compared a LOESS
model of the ice loss with a
Gaussian process model of the ice
loss. These images show the
comparison for 2013.
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Comparison to Elevation

GP Model of Dynamic Ice Loss Over Greenland, 2013 GP Model of Elevation Over Greenland
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Comparison to Drainage Basins

GP Model of Dynamic Ice Loss Over Greenland, 2013
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Comparison to Ice Velocity Map

GP Model of Dynamic Ice Loss Over Greenland, 2013
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Conclusion

* The relationship to elevation seems somewhat mixed in this region of
Greenland. Sometimes low elevation areas appear to be associated
with high losses, while other low elevation areas do not.

* There appears to be a stronger connection to ice flow velocity and to
specific catchment basins previously known to have generally high
flow rates (indicated in dark blue on the catchment map and red on
the ice velocity map).
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