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JULES fire community 
update 2023/24.

Module coordinators:
Douglas Kelley (doukel@ceh.ac.uk)
Chantelle Burton



Igniting Progress
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Outcomes from the FLARE 

workshop and three challenges for 

the future of transdisciplinary 

fire science

UKESM

JULES-INFERNOConFire

FLAME

WHAM!

INFERNO-Peat

JULES-obs. BA

JULES-INFERNO-control burn

FireMIP ensemble

Available at: 
https://zenodo.org/records/12634068 



PROCESS
coupled to JULES
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EMPIRICAL
Post-process,
Assimilates observations



UK Earth System Model Fire Development
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• Integrating the INFERNO models vegetation 

feedback & emissions (Chantelle, Eddy).

• Atmosphere composition/chemistry 

coupling (Joao by Amy, Steve T)

• Investigating and prescribing missing 

peat & agricultural water burning 

emissions (Amy/Steve T)

• Human ignition and suppression 

development tied to Human 

Development Index (Joao)



UK Earth System Model Fire Development
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• Technical work is needed to align emitted carbon in JULES with Inferno emissions – 

shout if you’re interested in doing this.

• Assimilating observations to improve INFERNO model parameterisation when in 

UKESM (DougK/Chantelle/Eddy/Rob)

Application by James Weber:

Preparing UKESM transient runs (~2025-2100)

to investigate fire impacts on forestation’s 

climate effect. Includs: atmospheric 

composition (CO2, BVOCs, O3, methane, 

aerosols, clouds) & surface albedo to assess 

net radiative forcing, with potential need for 

external expertise in other areas.



INFERNO-peat

• Parameterisation of peat 

fires in the northern high 

latitudes

• Evaluated for present 

day (1997-2014) – 

Blackford et al., 2024 
https://doi.org/10.5194
/gmd-17-3063-2024 

• Able to simulate future 

trajectories of peat fire 

change under SSP 

scenarios

https://doi.org/10.5194/gmd-17-3063-2024
https://doi.org/10.5194/gmd-17-3063-2024


Modelling future peat burnt area with 
INFERNO-peat

• Peat BA increases under all scenarios

• Largest increase in central Canada and 

western Siberia

• 270% increase in peat BA by end of 

century under SSP585



WHAM!

Published in GMD & WHAM! Offline 
coupling with INFERNO in review

Completed work on livestock grazing 
intensity. Shows impacts of livestock 
farming on burnt area explain ~20-30% 
of residual between fire model & GFED 
obs.

Now working on forest management for 
fire prevention, particularly for carbon 
forestry.

...and have started tight coupling, focus 
of work from Jan 2024.
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Perkins, O., Kasoar, M., Voulgarakis, A., Smith, C., Mistry, J. and Millington, 

J.D., 2024. A global behavioural model of human fire use and management: 

WHAM! v1. 0. Geoscientific Model Development, 17(9), pp.3993-4016.

https://gmd.copernicus.org/articles/17/3993/2024/



Other developments

Our Brazil-based Team – see ISIMIP talk

1. FLAME: which will eventually supplement ConFire for direct attribution and uncertainty quantification 
(Maria LFB, DougK)

2. Intensity of fire extremes (Igor, DougK)

3. Prescribed burning in the Cerredo (Renata V) 

This afternoons talks:

1. Prescribing burnt area obs. into JULES:Improving fire disturbance in JULES for the Global Carbon 
Budget (Mike O S)

2.  State of Wildfires report

3. JULES-INFERNO in an ISIMIP ensemble: Global Burned Area Increasingly Explained By Climate 
Change

4. Towards UKESM2: The Role of Interactive Fire on Atmospheric Composition and Climate (AmyP)
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Publications

https://doi.org/10.5281/zenodo.12634068


Did we miss anyone? Anything you want to see? doukel@ceh.ac.uk 

• We would like a third module lead from next year onwards

• Things we would like to do more of:

• Fire module meet up

• Chasing people to put fire developments into JULES

• Ticket and code change support

• Bringing data science into JULES-INFERNO.

Interested? email: Emma Robinson (emrobi@ceh.ac.uk) 
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Wanna be a fire module lead

mailto:doukel@ceh.ac.uk
mailto:emrobi@ceh.ac.uk
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