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INTRODUCTION ( 1 /3) @ Universitat Bremen*

Glaciers are in disequilibrium with the current climate:
— long-term commitment of glacier mass loss !

— but not yet realized ...

Source: Ecrins National Park, France

1 kg of CO,

emitted

Nicolas Champollion



Universitat Bremen*
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INTRODUCTION (3/3)

We found that under present-day climate conditions, every emitted kg of CO, will eventually be res

for a glacier mass loss of 14.8 4+- 5 kg (equilibirum experiments).

Main results:

A. mass loss commitment is not already
realized

B. relationship between CO, emission and

glacier mass loss decreases with time:

- global glacier mass decreases with time
- mass balance / elevation feedback

C. mass loss commitment is additive

D. previous mass loss commitment is omitted
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GLACIER MASs Loss COMMITMENT (1/3)

(=]

Using historical runs and RCP scenarios to force a temperature-index BsT-0eK

E-.‘

mass balance model and volume-area / volume-length scaling ...

Ice volume changes are small after 300 years — equlibrium.
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GLACIER

MAss Loss COMMITMENT

Relationship between
CO, emissions frc

temperature ana
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GLACIER MASs Loss COMMITMENT (3/3)

Current climate: around 36% of the

total glacier ice mass is commited to

melt.

Paris agreement (1.5 & 2K): 50 to
60% of the total glacier ice mass is

commited to melt.
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GLOBAL MEAN SEA LEVEL

The past, present and future contribution of glaciers to sea-level rise are 30 - 35% of the tot

Source: Hansen 200 . G.Iﬂhal, Mean Sez-: Lf:v.el Ch'ange. .
et al., 2016
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21°" CENTURY GLACIER EvoLUTION (1/3) (W) universitat Bremen

But not all the glacier mass loss commitment is going to happen, at least for the 21*

century, and if humans are doing something !

What does it represent

transitory ?




21°" CENTURY GLACIER EVOLUTION
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21°" CENTURY GLACIER EVOLUTION (3/3) (W) universitat Bremen
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CONCLUSION w Universitat Bremen*

With our glacier model, we showed the low influence of climate change mitigation on glaciers

due to the current climate glacier mass loss commitment !
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Crédits : Alex Tingle biog.firetree.net/2006/05/18/more-about-flood-maps/.




ONGOING ACTIVITIES & FUTURE WORKS (1/2) & unverstétsremen:

Marzeion et al., 2012 — Maussion et al., 2018, submitted —
http://oggm.org/ — explicit ice dynamic
& much more other advantages :-)
(see poster OGGM, Champollion, N. et al.,

Open Global Glacier Modell Wednesday 11 April 17:30-19:00 in Hall X5, session CR1.2/CL4.19)

GlacierMIP — glacier model intercomparison (WCRP/CLIC,
http://www.climate-cryosphere.org/activities/targeted /glaciermip

ITMIX (IACS) — ice thickness intercomparison

IACS

International Association of Cryosp

Nicolas Champollion



ONGOING ACTIVITIES & FUTURE WORKS (2/2) Uuw

A. regional evolution of glacier mass loss
B. implication for hydrology
C. historical mass balance reconstruction
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