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GREENLAND’S CONTEMPORARY MASS BALANCE QCesa
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GREENLAND’S SURFACE MASS BALANCE

Surface mass balance (SMB) net
balance between gains (snowfall,
rainfall) and losses (runoff, sublimation
drifting snow erosion) at ice sheet
surface...
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GREENLAND RUNOFF
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Surface mass balance (SMB) net
balance between gains (snowfall,
rainfall) and losses (runoff, sublimation
drifting snow erosion) at ice sheet
surface...

... the recent decline has primarily
been driven by increased runoff.
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GREENLAND RUNOFF Cesa

Image Credit: NASA MODIS




Video Credit: NASA




THE NEED FOR EARTH OBSERVATION OF SMB Cesa

oroe Global climate models historically
o used in sea level projections have
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PARTITIONING CRYOSAT-2 ELEVATION CHANGES Cesa

a) CS2 Y b) IMAU-FDM 7 c) CS2-IMAU-FDM
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SEASONAL CYCLE OF MELTING AND SNOWFALL
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SEASONAL CYCLE OF MELTING AND SNOWFALL Cesa

Seasonal elevation changes in ablation
Seasonal changes between zone in summer (red) and winter (blue) 1 <y .
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A CRYOSAT-2 RECORD OF GREENLAND RUNOFF

esa

Because observed seasonal changes are driven by SMB, and dominant process in summer is melting,
we use CryoSat-2 elevation measurements to estimate ice-sheet runoff
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A CRYOSAT-2 RECORD OF GREENLAND RUNOFF

Video Credit: Planetary Visions



0 3 : L P \ : . \ » : \ £ %, 1 ‘1 .-;- %
o5 U AT A A LA T AL T

i Ui VYA A YA P
13 1 IMAU-FDM

600 CryoSat-Z' ! I !

RACMO2.3p2

500~ MARv3.11
2
9400— ) A
= ZoN -
-9300— ,.-\ _
T 200 - / ' | 4

100 - _

| | | | | | |
1980 1985 1990 1995 2000 2005 2010 2015 2020
Year

Il c= — W 4 ] = O 11 11 S = == s Il 22 == — B WL » THE EUROPEAN SPACE AGENCY



INCREASED VARIABILITY IN GREENLAND RUNOFF
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KEY POINTS

CryoSat-2 can detect Greenland ice-sheet and regional scale seasonal elevation changes.
Close agreement with firn modelling suggests these changes are driven by SMB...
... CryoSat-2 can provide observational and satellite-based estimate of ice sheet runoff at scale.

Runoff estimated by CryoSat-2 between 2011-2020 21% higher and 60% more variable than
previous three decades.

Observational approach allows runoff to be measured in near real-time, and support
improvements in model capability.

66869 Investigating the Applications of Singular Spectrum Analysis for Satellite Altimetry Derived Surface
Work Elevation Change Time Series over Ice Sheets )Wfa”
variak

R. Wassink

e R [ T I | Ty
Lancaster University

Il c= — = 4 |1

i

— 10 Il O i . == B b Bl 2 2= = B m (¥l » THE EUROPEAN SPACE AGENCY



	Slide Number 1
	OUTLINE
	GREENLAND’S CONTEMPORARY MASS BALANCE
	GREENLAND’S SURFACE MASS BALANCE
	GREENLAND RUNOFF
	GREENLAND RUNOFF
	GREENLAND RUNOFF
	GREENLAND RUNOFF
	THE NEED FOR EARTH OBSERVATION OF SMB
	PARTITIONING CRYOSAT-2 ELEVATION CHANGES
	SEASONAL CYCLE OF MELTING AND SNOWFALL
	SEASONAL CYCLE OF MELTING AND SNOWFALL
	SEASONAL CYCLE OF MELTING AND SNOWFALL
	A CRYOSAT-2 RECORD OF GREENLAND RUNOFF
	A CRYOSAT-2 RECORD OF GREENLAND RUNOFF
	A CRYOSAT-2 RECORD OF GREENLAND RUNOFF
	INCREASED VARIABILITY IN GREENLAND RUNOFF
	KEY POINTS

