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What is IMOGEN?

• An intermediate complexity climate model used to evaluate 
global and region terrestrial impacts of a changing climate

• Uses a pattern-scaling approach to climate change to drive a 
gridded version of JULES

• Emulates a range of future pathways representative of the 
available GCM simulations

• Includes radiative forcing from both CO2 and CH4

GMD - IMOGEN: an intermediate complexity model to evaluate 
terrestrial impacts of a changing climate (copernicus.org)

https://gmd.copernicus.org/articles/3/679/2010/
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GMD - IMOGEN: an intermediate complexity model to evaluate terrestrial impacts of a changing climate (copernicus.org)

https://gmd.copernicus.org/articles/3/679/2010/


Inverted IMOGEN

• Follows prescribed global warming pathways

Temperature pathways

ESD - Flexible parameter-sparse global 
temperature time profiles that stabilise 
at 1.5 and 2.0 °C (copernicus.org)

https://esd.copernicus.org/articles/8/617/2017/
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Carbon budgets for 1.5 and 2 °C targets lowered by natural wetland and permafrost feedbacks | Nature Geoscience

https://www.nature.com/articles/s41561-018-0174-9


Significant feedbacks of wetland methane release on climate change and the causes of their uncertainty 

(iop.org)

Carbon budgets for 1.5 and 2 °C targets lowered by natural wetland and permafrost feedbacks | Nature 

Geoscience

Land-use emissions play a critical role in land-based mitigation for Paris climate targets | Nature 

Communications

ESD - Regional variation in the effectiveness of methane-based and land-based climate mitigation 

options (copernicus.org)

CO2 loss by permafrost thawing implies additional emissions reductions to limit warming to 1.5 or 2 °C -

IOPscience

Selected applications

https://iopscience.iop.org/article/10.1088/1748-9326/ab2726/pdf
https://www.nature.com/articles/s41561-018-0174-9
https://www.nature.com/articles/s41467-018-05340-z
https://esd.copernicus.org/articles/12/513/2021/
https://iopscience.iop.org/article/10.1088/1748-9326/aaa138/meta


Thawing permafrost as a nitrogen fertiliser: 

implications for climate feedbacks

Negative feedback onto 

global mean temperature

Increase in vegetation C 

after N fertilization from 

thawing permafrost.



Paleo-JULES-IMOGEN

Preliminary work setting up a paleo 
simulation with JULES-IMOGEN.

Not quite finished because has a present-
day ice-sheet. 



Future directions

Testing the impact of multiple climate feedbacks including permafrost, fire and 
landuse.

Updating scenarios and driving GCM patterns to CMIP6 and increasing 
resolution to 0.5 degrees. 

Possible linking with the  FAIR climate model.


