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1. Stable glacier and ice shelf
Glacier flow driven by grawity

Buoyant [hydrostatic) force at
ice shelf front partially
supports ice mass

=

Waker level

Grounding Ilnef'\"\ CH e
{where shelf begins to float)

BEshiR

2. Two effects of warmer temperatures

a) Melt water percolates through glacier;
glacier speads up (summear only)

b} Water=filled fracturas
carve through ice shalf;
shelf disintegrates

Water level

TN mﬂt

Grounding line

3. Unstable glacier front after ice shelf collapse

A3 shelf retreaks past grounding line
buoyant support decreases at front
but glacier flow continues and
glacier front calves rapidly

3
Water level P

Grounding line

4. Glacier acceleration
Lower part of

Oid surface
--_l"""""_rr New surface glacier steepens,

. Calved icebergs  accelerates, and
" n loses mass
&
| K

Water level

Grounding line

“Antarctic Glacier Accelerate in Wake of Ice Shelf Breakup”

https://nsidc.org/news/newsroom/20040921 acceleration.htmldl)



Snowfall Rainfall

684 46 28 +9 Evaporat?on/ Surface Mass Balance: 306 +120,2596 + 121
2829 +122 ’ 6 42 \ Sublimation Grounding Line Flux: 477 + 51,2048 + 146
ll-l lll Ice Shelf Basal Melt: variable, 1500 + 237
e 612 Calving Flux: variable, 1265 + 141
" lIce Sheet 17
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Land Ice Flow

Hih salinity shelf water
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Bedrock Continental shelf

(Nowicki et al., 2018)



PR E=A112Y.

B g OK AT v io D i

- ~.
2 -
. ¥ ';
- o
" -

>

- e
> -
v

Eﬁb‘b@uuﬂjl K ; : s
(l)iﬁlllii:ﬁ(l/ 0 mefhod) ;e N

' fronth‘%d)uu. |



HEROE=RIZT,

od)

= (k) BE-ER- b
SMBETIL("ﬁﬁ#ﬂ*Rﬁ&LETIL) =
B ENERE (GNSS, InSAR)

(2)KEEREELOME B
BB ESESHERS] & 2, Envisat, ICESat, <-+) g
K (BB -

(3) RRELOME o
-BIEENRE GRACE (2002 - 2017)1
GRACE-FO0(2018 -) B

GIAETIL



(1) BRUER%EE(/0 method)

Velocity magnitude [m/yr] 0
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Antarctica thinning seen by EnV|sat
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Accelerated ice melting
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GRACE/GRACE-FO OBSERVATION
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The ice sheet mass balance
inter-comparison exercise (IMBIE)
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Mass Balance (Gt/yr)

A Reconciled Estimate of Ice-Sheet Mass Balance

Shepherd et al., Science, 2012
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Fig. 1 Comparison of ice sheet mass balance estimates derived from satellite RA (green) and
the IOM (red) over the period 1992 to 2011, with 1-sigma and 2-sigma error bars in dark and
light shading, respectively, and mean values are shown in white.
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A Reconciled Estimate of Ice-Sheet Mass Balance
Shepherd et al., Science, 2012

Fig. 2 Estimated anomalies in cumulative ice-sheet firn 3| ——
mass (A), and mass (B and C), derived from the RACMO @ Altimetry
regional climate model, satellite RA, and GRACE satellite = PAMO
gravimetry, respectively, over a period of anomalously o N
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computed over the period July 2009 to July 2010 relative ‘5‘; =
to July 2008 to July 2009. @
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Sea-level contribution (mm)
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