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Two decades of spaceborne measurements of Greenland ice sheet chan
The ESA Greenland CCI project
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Background Surface Elevation ChangeSEC
The ESAGDNBESY { | Vv Ry Apofed asKcBreently makihg past and present space A new SE@roductis producedfrom CryoSa®. It hasa muchhigherspatialresolutionthan
measurement®f Greenlandce sheetchangesavailablefor scientists stakeholderandthe general ER&SNdENVISABEo more detailsfor individualglaciersystemsare seenin the data.

public. Data are part of a large set of 9 / xnfade availableby the ESACIlimate Initiative, as a
contribution to GCOSJthe GlobalClimateObservingSystem,) Dataare availablevia the website
http:.//www .esaicesheetsgreenlandcclorg/ or at http://products.esaicesheetscclorg/
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lce Sheets C(Clis ccl

The ECVdata producedfor the Greenlandice sheetinclude detailed grids of elevationchanges
andice flow velocities,aswell asline data of groundinglinesand calvingfront locationsfor major :
outlet glaciers Thed A OS Y 4 K §daliisdoygeneratéa consistent,validated, longterm and
timely setof 9 / +dbat@ improve the impact of satellite data on climate researchand coupled
iIce sheet/climatemodels Speciafocusis on useof datafrom ESAmissionssuchas ERSEnvisat
and the new Sentinelmissions,but in the 29 phaseof the project, just initiated, massbalance
datafrom the GRACHissionwill alsobe included Basicdataare givenon givenon 5 x 5 km grids
for elevationchanges500x 500 m from SARvelocityproducts,
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Ice Velocities IV

Ice Velocitydata beingproducedby Sentinell, RadarSatALOS/Palsagndto a smallerdegreeby
ERS/ENVISAbYy CClpartners ENVEODTUand GEUSTime series of velocitieson major ice
streamsare avalaibleaswell, with opticalvelocitytrackingis currently beingimplemented
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a) b) Figure 3CryoSaR Elevation Changes 2014 in m/yr, unsmoothed (left) and smoothed (right)
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Figure 4Example of &ear running means of ERS/Envisat/CryoSat surface height changes

Figurel: a) Sentinetl compositeice surfacevelocity map V, for the Greenlandice sheet b) S1 ice velocities G ravi metriC M ass Ba|an C'eG |\/| B

alongZachariadsstrgamfrom 12-dayrepeatS1 data; c) S1 icevelocitiesalongKangerlussuaglacier(m/day) _ _ _ _ _
Followinga user consultation,a gravimetricmassbalanceproduct was addedto the list of

9 / xTl@product providesboth gridsof masschangefor the entire Greenlandce Sheet,as
Gr0unding Line Locations and Calving Front Locations (GLL and Clwpli\astime seriesof Greenlandwide andandbasinscalesnasschanges2002present

Calving Front Locations are currently computed from 29 Outlet glaciers from radar imagery, and | Y7 né ) FY 0 O '2}'-sn
Grounding Line Locations from 5 North Greenland floating front glaciers. =08 ”‘Wﬂ*\% o MH ('WW Y
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Figure 2:a) Calving Front Locations example; b) Grounding Line Locations from SgénRe&rmann Glacier 500 FW“"; o Mol e
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Dataare madeavailableto usergroups,comprisingice sheet,climate & oceanand surfacemass ! | y b “”’""%,,k o o e
balancemodellers,as well as remote sensingscientists,organisationsand authorities via the g \WN 100 | | 100 8
websitehttp://www .esaicesheetsgreenlandcciorg/ . . 2L \“”“\ 0
In Phasell of the Ice SheetsCCl,new data sourceshave been/will be incorporated,suchas ] ! 2002 04 2008 2008 2010 2012 2014 208 ace 20t 200 258 210 2z 2014 258™
Cryosat2 and AltiKaradar altimetry data for SECSentinell SARdata for 1V, and Greenland | ’ |
MassBalanceGMB)from GRACER cooperationwith TUDresden(M. Howarth) Figure 5Mass trend grids 20104 (left panel) and basin time series (right panel) for Greenland derived from
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