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Introduction

 CESM is ESM with multi-layered snow
model, vital for ice sheet SMB studies
(Vizcaino et al., 2013)

* Enable studies of interaction of ice sheets
with other components of climate system

* Antarctica is relatively poorly studied
compared to Arctic/Greenland

» Challenging for models: ice shelves (ice -
ocean), recent sea-ice trends, very few
observations
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Tools
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SMB - time evolutio
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SMB - spatial field
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SMB - seasonal cycle
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Future SMB ()
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Future SMB (ll)
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What drives SMB increase?
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Future sea ice (l)
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Future sea ice (ll)
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Sea ice vs. SMB (l)

RACMO2 RCP8.5

§=-39,r=-029 s=-72,r=-0.75

Sea ice extent [10° km®]

Highly correlated, on continental scale...
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Sea ice vs. SMB (ll)
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...as well
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scale.

14 APRIL 2015

500 ——— — 0.1
400 ]

: 1 0.3
350 | :

i 1 0.4
300 | ]

; 105
250 |- i
200 | JM 106
150 i L L L | L L L | L L L | L L L | L L L i 07

2000 2020 2040 2060 2080 2100

CESM ANTARCTIC SMB

time [years]

Sea ice extent [-]

v



SMB components (|
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SMB components
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Hydrological cycle (I)
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Hydrological cycle (ll)
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Extreme value analysis
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Conclusions

CESM is well able to represent large-scale
atmospheric circulation, near-surface climate
and SMB of Antarctica

Sea-ice trends problematic, especially
because sea ice and SMB are tightly coupled

Higher SMB in future (~70 Gt/K), and
enhanced seasonal variability — more runoff &
snowfall (disclaimer: snow model)

Equivalent sea level fall: 50-75 mm in 2100
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