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Results of the
Greenland Ice sheet studies
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Observing
snow water
equivalent (SWE)

Five SnowFox instruments (water-equivalent of above-
lying snow from attenuation of cosmic-ray neutrons)
deployed on the Greenland ice sheet in summer 2018
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INTAROS High Accuracy GNSS
AWS positioning

Motivation

- provide in situ validation data for satellite SAR velocity &
altimetry products

- constrain elevation of barometer for downstream
weather prediction users of near real time pressure

- support local strain network for ice dynamics
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First deployment on a Glacier
close to Nuuk, Greenland in summer
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Nuuk Depth Pressure Transducer
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surface height from INTAROS GNSS
receiver vs. GEUS ablatometer
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High accuracy GNSS: final version

Currently deployed operationally at
several sites in Greenland, both at a
PROMICE AWS on the Greenland ice
sheet and at a landslide site in West
Greenland.

mcit@geus.dk 2021
michele@citterio.net

Data will be retrieved in summer 2022.
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Cryospheric Data Products

In-situ field data:

PROMICE AWS (and GC-NET) outputs
Freshwater runoff (Watson River)

Firn cores

Camp Century radar

Paleo marine and sediment cores

Satellite based:

° Solid ice discharge
° Ice velocity
° Ice and snow optical properties
° Calving fronts and glacier outlines
° Ice extent
Modelling/synthesizing Calving fronts:
) Andersen, J. K. et al. (2019) Update of annual
o Total mass balance (operational) calving front lines for 47 marine terminating outlet
° Total mass balance (historical) glaciers in Greenland (1999-2018).
° Freshwater runoff (all) GEUS Bulletin, 43.
° Basal melt https://doi.org/10.34194/GEUSB-201943-02-02)
° Geothermal heat flux correction
° Geothermal heat flow database
° Ice borehole temperature profile database



Q INTAROS

Data Products

All freely available from the GEUS
dataverse:

https://dataverse01.geus.dk/dataver
se/nature-and-climate

Nature and climate

% Nature and climate x| +

¢ > C [O 8 ntpssdataverseot geus.dk/dataver d-climate B¢ ©
% Dataverse AddData~ Seach~ UserGuide Support SignUp  Logln
Nature and climate (Geological Survey of Denmark and Greenland — GEUS) www.eng.geus.dk/nature-and-climate

GEUS Dataverse - Nature and climate
X Contact € Share

Studying the geological conditions and processes on land, by the coast and offshore to monitor natural resources and climate. Programme areas include studying the Greenland ice
sheet, land and sea, climate change adaptation, and sei and

The Nature and climate programme includes contributions from the following departments at GEUS:
« Geochemistry
« Geophysics
« Glaciology and Climate
« Groundwater and Quaternary Geology Mapping
« Hydrology
« Marine Geology
« Reservoir Geology
« Stratigraphy

Explore our research group and project dataverses and datasets below.

PROMICE

Programme for Monitoring of the
Greenland lce Sheet (PROMICE)

AMP NTI.IRV CLIMATE

Camp Century Climate

Search this dataverse. Q Find | Advanced Search + Add Data

© & Dataverses (14)
¥ E Datasets (45)

110 10 of 59 Results 1t Sort~

Greenland ice sheet mass balance from 1840 through next week
Files (5,749) B Sep 22, 2021 - Programme for Monitoring of the Greenland Ice Sheet (PROMICE)

Mankoff, Ken; Fettweis, Xavier; Solgaard, Anne; Langen, Peter; Stendel, Martin; Noél, Brice; van den Broeke, Michiel R.; Karlsson,

Dataverse Cate
ree Lategory Nanna; Box, Jason E.; Kjeldsen, Kristian, 2021, "Greenland ice sheet mass balance from 1840 through next week, htps://doi.org

Research Project (12) /10.22008/FK2/0HI23Z, GEUS Dataverse, V41

Researcher (1)

Teaching Course (1) Mass balance (and components) for Greenland. Code: EUS-Glaciology-and :_balance! Issue: com
IGEUS-Glaciology-and-Cli 5 & Paper: doi:10. d

Publication Year

2021 (33) Greenland Ice Sheet solid ice discharge from 1986 through last month: Discharge

2020 (26) D Sep 22, 2021 - Ice Discharge

e w—— Mankoff, Ken; Solgaard, Anne, 2020, “Greenland Ice Sheet sold ice discharge from 1986 through last month: Discharge”,

https/doi.org/10.22008/promice/datalice_discharge/d/v02, GEUS Dataverse, V37
Mankoff, Ken (14)

Vandecrux, Baptiste (9)
Colgan, Wiliam (8)

Greenland Ice Sheet solid ice discharge from 1986 through last month

Box, Jason (6) Greenland Ice Velocity from Sentinel-1 Edition 2
Wehrlé, Adrien (4) i Sep21,2021 - Ice velocity
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07 Jan 2020 - 31 Jan 2020 Greenland ice

N

0 velocity mosaics

. A time series of Greenland ice sheet wide
ice velocity mosaics at 500 m resolution.

« Product based on Sentinel-1 SAR offset
tracking

« Includes both 6 and 12 day pairs.
. Time series span September 2016 - present

« A new mosaic is available every 12 days
spanning 24 days (2 Sentinel-1 cycles)

Ice Velocity [m/d]

. Updated continuously

. Collaboration between GEUS and DTU

01 Space
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Greenland solid ice discharge

e All marine terminating glaciers

e Discharge = thickness x gate width x velocity x density

e Estimate unknown thickness using discharge vs. thickness relationship elsewhere
e Fully automated gate selection and published algorithms

e Active development on GitHub with code, manuscript, and issues

e Operational product — updates within 24 hours of velocity update

e Usually <3 hours
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Total mass balance

Greenland ice sheet mass balance from 1840 through next week

Input/output method used to calculate
Greenland Ice Sheet total mass balance

Uses:

+ RCM surface mass balance (SMB)

* Marine mass balance (introduced
earlier as “discharge” (derived from
velocity))

« Basal mass balance (introduced
earlier)

» Operational product — updates daily

* Forecasts 7 days out

«  MAR RCM forecasts 7 days into the
future

 MMB forecasted at each glacier using
long-term trend + seasonal variability
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Comparison with other products

2000 F = This Study
——— Mouginot 2019
~—— GMB
1000 | = \VC
X s IMBIE
-« /J\ S . Colgan 2019
'g o . —— S > ~ Kjeldsen 2015 ——
— |
18]
g
€ 1000}
L
(W]
@
@ —2000 |
£ -3000 -
@
2
T —3000¢F
= L
E
3
O —4000F
—-5000
-6000 - .
—6000 [ 2010 2020
| | S | MEPEEE BRI M PP B |
1980 1990 2000 2010 2020

Time [Year]

1

10

15

Cumulative eustatic sea level change [mm]



Q INTAROS

-

cryo_data @cryo data - 19 t v ses
Sea level rise (#SLR: M =+ _ @) from &aGreenland

Since 1990 (IPCC FAR): ~14.06 mm (-5087 Gt)

2022 — today: 69 Gt

Next 7 days (2022-03-28 —2022-04-03) o/ : 0.0 0.0 mm (-0.5 +1.5 Gt)
doi.org/10.5194/essd-1...

doi.org/10.22008/FK2/0...
github.com/GEUS-Glaciolog...
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