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Why Greenland Ice Sheet/Ocean Interactions (GrlO)?

Recent, rapid mass loss from both polar ice sheets has been attributed
to changes at the marine margins of Greenland and West Antarctica.
Evidence points at ice sheet/ocean interactions as a key player in the
ice sheets’ mass balance and likely trigger for the changes. Yet the
relevant ocean and glacier dynamics are poorly understood and
constitute a fundamental barrier to the correct representation of ice
sheets in climate/earth system models and to our ability to accurately
predict sea level change. This situation is exacerbated in Greenland,
where ice/ocean interactions have received less attention than in
Antarctica and whose characteristics require special consideration.
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B. Impact of the GrIS on the ocean .
Indirect:
GrIS influences the regional/large scale atmosphere via heat, water vapour

ii heat flux to the ocean from glacial freshwater & icebergs

impact on fjord circulation

: buoyancy changes through deep freshwater plume injection h h 1 h 1 f d b k h

2.i1  enhanced mixing due to tipping icebergs eXC a n ge W I C V4 I n t u r n V4 e e a C S O n t e Oce a n *
300, g; . local' anq gl(;ballf( relat‘i\'c?) sea lgxiel Zlc.’sponssc; 0 | Ce—ocea n E

. 3.1 gravitational seli-attraction and loading (S (@)
250l Source: Cazenave (2010) B.3.ii elastic glacial isostatic adjustment (GIA) BO un d ar o
200k B.3.ii viscous post-glacial rebound (PGR) y O
B.3.iv  global mass redistribution and Earth rotation changes ° ° f h h ° h ° o

| A 3) What is the impact of the atmosphere on ice sheet/ocean interaction? O(10-100 m)

orographic controls on the atmospheric circulation

C. . . . . . . . . . .
gé-i speia phenomena ..t s Intabarc winds _ * Tip-jets, barrier winds, katabatic winds which, in turn, have a major impact
o2 on the fjord circulation — and fjord shelf exchange.

100

50
50-100 km

. . : . : : . : . : . . . . . ) . .2.1  surface meltwater induced basal lubrication and enhanced glacier flow
1992 |INI004T W90ET 998 2000 2002 2004 2006 2008 C.2.ii enhanced calving due to meltwater-induced hydro-fracturing

Ice mass change (Gt year')

50} C.3 changes in surface albedo
Slobbe etal. 2009 C.3.i  low-level cloud formation S f Iti d 1 h d t t h d 1 I 1 h 1 1 t t h

~100 N C3ii  meltwater ponds urfrace meiting discnargedad d e grounaing line nas 4 major Iimpact on e

Rignot & I tal. 2006 Cazenave et al. 2009 C.3.iii seasonal snowfall and melt F . . s k.
1] e | | o snows : : or more information, please visit:

2006 —— C.3.iv changes in sea-ice coverage b I g p . ’
200} I7 Wouters et al. 2008 | D. Intrinsic variability of the coupled system | S u m a rl n e m e tl n rOcess htt .// | . /' h t h
250} I: Rignot et al. D.1 the coupled glacier /ocean /sea-ice/atmosphere as a stochastic system p . WWW . u SC Iva r . O rg I CeS e e . p p
Velicogna & Wahr 2006a 20085 D.2 dominant time scales of natural fluctuations (coupled and un-coupled) Balance speed: logo(my ™) Depth-averaged model speed: log;o(my™')

-300% D.3 intrinsic feedback mechanisms and time scales . 3

2500

£ ] ECCO2 / MITgem 3 :
Why a U.S. CLIVAR Working Group? & m Ny £ I &1 1/16° resolution;  #f§S G R A CE
To bring together a diverse group of scientists who are addressing v 4 R LS | AR o ale Experiment
GrlO-related questions from various disciplines. Its goal is to promote ' : e SN r
interaction between the diverse communities, oceanographic,
glaciological, atmospheric and climate, including modelers, field and
data scientists within each community, interested in glacier/ocean
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