Timing and Volume of Glacial Lake Outburst Floods
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GLOFs in Greenland

Glacial Lake Outburst Floods (GLOFs)are sudden releases of freshwater
stored in ice- or moraine-dammed lakes. In Greenland, GLOFs deliver
large pulses of freshwater and sediment that impact fjord ecosystems and
circulation. When routed beneath the glacier, the drainage can accelerate
ice flow velocities and permanently modulate the subglacial drainage
system. Resulting subglacial discharge plumes at marine termini can
enhance submarine melt and calving. Yet research on GLOFs in
Greenland remains confined to case studies of individual lakes (e.qg.
Kjeldsen et al., 2014, Carrivick et al., 2017, Grinsted et al., 2017,
Domgaard et al., 2023, Wehrlé et al., 2025) and no ice-sheet wide
assessment of timing and volume of drainage activity exists, motivating the
systematic inventory presented here.

Create an inventory of the timing and volume of GLOFs in Greenland
hetween 2016 and 2025

Lake selection m Drainage detection

Database of lake level
changes of ice marginal
lakes in Greenland by
Domgaard et al., 2024

Select lakes:

e Lake level changes >4 m
e Lake >2 km?

e S1 radar backscatter
* NDWI
e Surface texture

 Multitemporal digital
elevation models
(ArcticDEM)

Time frame: 2016-2025

Volume estimation

e \We create lake outlines
manually or based on NDWI

Lake outlines
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e We intersect the outlines
with a DEM of an empty
lake and extract the
elevation

e \We fill the DEM to
estimate volume

DEM of empty
lake
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Mountain Hydrology

Cumulative runoff reaching the ocean

Catchment without lake

%
&
=
=
®
o

Catchment with lake
drainage

9
> %
S 8,
109 August &&
i Median drainage date ¢/
>
=

| Median
NE e @)ummmmme drainage time

CW emmmmme
CF etz @
SW*‘
August i September

ﬁatalina Lake (3 Gt)\

Periodic outburst
floods described by
\Grinsted et al. (201 @

Conclusions

O Southwest Greenland has the
most lake drainages and
highest overall volume

O Lakes drain earlier in the north than in the
south

O Lake drainages are periodic and a typical lake
drains every 2 to 3 years

Future work:
extend the inventory and include smaller

lakes, investigate the effects on the
freshwater cycle and glacier dynamics.
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