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Introduction: Temperature overshoots

IPCC SR15

Scenarios created by Integrated Assessment Models (IAM) indicate: 

• it is challenging to achieve the 1.5 degree target of the Paris agreement

• most scenarios include net negative emissions from about 2050 onwards

• this results in temporarily overshooting the temperature target

no overshoot

overshoot



“Temperature overshoot scenarios that make the 1.5°C 
climate target feasible could turn into sources of political 
flexibility. Climate scientists must provide clear 
constraints on overshoot magnitude, duration and 
timing…”

Oliver Geden and Andreas Löschel, Nature Geoscience, 2017

Currently, we are not able to do this. IMPOSE will 
contribute to providing this new knowledge

Main objectives
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Greenland ice sheet?
High latitude marine/terrestrial ecosystems?
Permafrost? Fire regimes?
Carbon cycle feedbacks?

Many aspects of the physical climate system have been 
shown to be approximately reversible (in models) 

IMPOSE will close 
knowledge gaps 
regarding slow 
and potentially 
irreversible 
processes under 
overshoots

Main objectives



IMPOSE will 

1) investigate limits for temporary overshoots of the 1.5 
degree target, beyond which potentially dangerous 
irreversible changes in the Earth system might occur, and 

2) improve the capability of integrated assessment models 
(IAMs) to reliably develop climate mitigation policies that 
include negative emissions.

Main objectives



NORCE Climate: 

Jörg Schwinger, Hanna Lee, Petra Langebroek, Nadine Goris

Kiel Institute for the World Economy: 

Wilfried Rickels, Integrated Assessment Modelling

Lund University:

Lars Nieradzik,  Modelling of land ecosystems and fires

IMPOSE partners
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Advisory board:

Fortunat Joos, 
University of Bern,
Carbon cycle 
feedbacks

Eystein Jansen, 
University of 
Bergen, 
dissemination

Jessica Jewell, 
IIASA and 
University of 
Bergen, 
scenarios

Glen Peters, 
CICERO, 
carbon budgets, 
scenarios

Project duration: 1 April 2019 to 31 Dezember 2022

Project budget:  10 MNoK

IMPOSE partners
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IMPOSE will use an IAM and ESMs to

i) assess the implications and risks of overshoots for 
particularly vulnerable Earth system components (permafrost, 
high latitude marine and terrestrial ecosystems, Greenland 
Ice Sheet),

ii) investigate feedbacks under overshoot conditions, 
particularly carbon cycle feedbacks under negative 
emissions, and

iii) improve IAMs, based on ESM results from i and ii, to more 
reliably estimate allowable carbon emissions and the 
efficiency of negative emissions.

IMPOSE Methods



Models to be used: 

• DICE integrated assessment model

• NorESM2 fully coupled / CMIP6 models

• stand alone ice-sheet model of the Greenland Ice Sheet

• dynamic vegetation model LPJ-GUESS with advanced fire module

• Simple carbon cycle models to be assessed relative to full ESMs

Scenarios to be created by 

IAM: overshoot with 

different duration and 

strength, time horizon year 

2300

CMIP6 scenarios: SSP5-

3.4-OS with extension to 

2300

IMPOSE Methods
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IMPOSE Dissemination

• Reference user group consisting of national policy makers, 
stakeholders, and journalists. Organize a seminar and a “frokostmøte”

• Collaboration with the Academia Europea Knowledge Hub Bergen 
(Eystein Jansen): dissemination to high level European policymaking 
through the Academia Europaea's Science Advice program.

• Use the Kiel Institute for the World Economy (IfW) think tank activities 
to disseminate results to high level multilateral institutions

• Popular science articles

IMPOSE will capitalize on the experience of our advisory board, all 
members of which all have been involved in IPCC processes, and have 
extensive experience in disseminating science results at an international 
level.
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