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Objective

Allocating the responsibility for regional, glacier-related sea level change to specific past
emission pathways

« Whatis the responsibility of, e.g., Germany (given its historic emission pathway) for glacier-
related sea-level changee¢

« How much of that sea-level change has already been realized, and how much will be
realized in the future?

 What are the uncertainties in this allocation of responsibility?



CO, (Gt Q)

Methods - Overview

10

Global emission pathways

1850 1900 1950 2000

Emission

Pathways
c0,, CH,, N,0

PRIMAP-hist
« globally

Simple emission-
based climate
model

« country specific or

« sector specific

Accumulated change caused by global emissions

2 co _

o » :

3 0.5 Lé

5 y—. o

S =

S 0.0 ——

g

= :

4@ 0.2 {CHa \

g 0.1 | .\\%

GEJ 0.0 A\\\‘\\\\\\\\\\\\\

[

] N>O

£0.05 —

T —

5 4—}&%
20.00 —————————————
O """1850 1900 1950 2000 2050 2100

Year

Accumulated

change in GMT

Distinction between
confribution from
individual years and
gases

120

100

80

60

40

Committed Glacier Mass Loss (Gt)

20

Open Global

by t

Central Europe, global contribution

otal emissions

by CO, emissions

emissions from:
m 19" century

® 20 century
21t century

50

by CH4 emissions

 \ \\t\

Glacier Model

Time (years)

f 10
N
// 10 by N,O emissions
-~ —
// —
D550 1875 1900 1925 1950 1975 2000 1850 1900 1950 2000

Time (years)

Commited glacier

mMass loss

due to specific emission

pathways



FAIR- Finite Amplitude Impulse Response model

« free, open-source

« written in Python

« simple emissons-based climate model

« designed to emulate the behaviour of more complex climate models

e |Input:
« emissions of greenhouse gases and
« short lived climate forcings

QOutput:
« global mean atmospheric GHG concentrations
« radiative forcing and
« global mean temperauture anomalies
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FalR: Global Mean Temperature Anomalies
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FalR: Responsibilities for AGMT
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Open Global Glacier Model

« open source numerical model framework
G G M « written in Python programming language

. « simulates glacier evolution of any glacier in
Open Global Glacier Model ] o




OGGM: Calculation of the equilibrium changes
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Global Temperature Anomaly (°C)

OGGM: Results
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Combining FalR and OGGM results

Central Europe
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Preliminary results — global application

N
o

~40% of global glacier volume is
missing

w
Ul

w
o

Problem: past fidewater glaciers
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