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WHAM! 
The Wildfire Human Agency Model
James Millington and Ol Perkins
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These slides with links: 
https://cutt.ly/ABMwebinar_2026-05

Project Homepage

https://www.landscapemodelling.net/
https://cutt.ly/ABMwebinar_2026-05
http://www.kcl.ac.uk/geography
https://centreforwildfires.org/
https://doi.org/10.17605/OSF.IO/DG8FR
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Human Activity in Models of Global Fire
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Teckentrup et al. (2019)
[Biogeosciences]

https://www.landscapemodelling.net/
https://doi.org/10.5194/bg-16-3883-2019
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Fire Agents: Structuring a rational conception 
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1. Pyne’s Fire ‘Stages’ [TED 15 min summary]

● First Fire pre-human
● Second Fire pre-industrial 

● Third Fire industrial
● Pyrocene post-industrial(?)

Stages are attitudes towards fire that imply 
differing use and management 

2.5th Fire transition

https://www.landscapemodelling.net/
https://www.youtube.com/watch?v=LPC7UQyQQhQ
https://uwapress.uw.edu/book/9780295746180/fire/
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Pasture

Fire Agents: Structuring a rational conception 
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2. Land use drives fire use

Non-Extractive

Forest Cropland

https://www.landscapemodelling.net/
https://commons.wikimedia.org/wiki/File:Buffalo_USDA94c4147.jpg
https://commons.wikimedia.org/wiki/File:Buffalo_USDA94c4147.jpg
https://www.wsj.com/articles/how-dubai-went-from-desert-village-to-global-player-1461550185
https://www.wsj.com/articles/how-dubai-went-from-desert-village-to-global-player-1461550185
https://commons.wikimedia.org/wiki/File:Swiss_National_Park_131.JPG
https://commons.wikimedia.org/wiki/File:Swiss_National_Park_131.JPG
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Non-Extractive Livestock Crops Forestry

Pre-Industrial Unoccupied Pastoralism 
(S)

Swidden
(S)

Hunt & Gather
(S)

Transition Unmanaged Ranching 
(Extensive, S|M)

Small-
holding (S|M)

Logging (M)
(Primary Forest)

Industrial Pyro-exclusion
(State Manager)

Ranching 
(Intensive, M)

Farming 
(Intensive, M)

Managed (M)
(Plantation or Second 

Forest)

Post-Industrial Pyro-diverse
(Fuel Load Management)

Grazing
(Subsidised, Fuel Mgmnt)

Abandoned AbandonedAn
th

ro
. F

ire
 R

eg
im

e

Land Use System

Non-Extractive = e.g. parks   S = subsistence   M = market

Land-Fire Systems [ʻAGENT FUNCTIONAL TYPESʼ]
From combination of Anthro. Fire Regimes and Land Use Systems
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Perkins et al. 
(2022; 2024)

https://www.landscapemodelling.net/
https://doi.org/10.18174/sesmo.18130
https://doi.org/10.5194/gmd-17-3993-2024
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Spatial Distribution of Land-Fire Systems
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1

2

3

Pastoralism

Pyro-diverse

Int. Farming

Figs from Perkins et al. (2022)

https://www.landscapemodelling.net/
https://doi.org/10.18174/sesmo.18130
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Modelled Spatial Distribution of LFS

Combine density of LFS with data from DAFI to 
estimate human Burned Area

Swidden
Small-holding
Farming

Cropland

Paper: Perkins et al. (2022)

https://www.landscapemodelling.net/
https://sesmo.org/article/view/18130
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Poster: Perkins et al. (2021)

Paper: Millington et al. (2022)  

Data: via FigShare

https://www.landscapemodelling.net/
https://landscapemodelling.net/posters/DAFI_AAG21_poster/
https://doi.org/10.3390/fire5040087
https://doi.org/10.6084/m9.figshare.c.5290792.v1
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Modelled Agriculture Burned Area

Paper: 
Perkins et al. (2024)

https://www.landscapemodelling.net/
https://doi.org/10.5194/gmd-17-3993-2024
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Structure of WHAM!
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➢ Represents Agent Functional Types (e.g. ‘Pastoralist’, ‘State forester’) 

➢ AFTs have characteristic effects on fire:
○ Burned Area, Frequency
○ Prob. fires escape management (wildfires)
○ Suppression and Firefighting

➢ Projects AFTs spatially 0.25-1.85° over decades

➢ Uses classification trees driven by environmental and  
socioeconomic variables

Paper: 
Perkins et al. (2024)

https://www.landscapemodelling.net/
https://doi.org/10.5194/gmd-17-3993-2024
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Model: WHAM!
1. Model Type:  single purpose (could be repurposed for others)

2. Code publicly available: yes (https://github.com/OliPerkins1987/Wildfire_Human_Agency_Model)   

3. Documentation: readme on GitHub
4. Years of ‘model in use’: 2 (since Perkins et al. 2024)

5. Model keeper: Yes (see https://doi.org/10.17605/OSF.IO/DG8FR)

6. Funding source: third-party, now in-house
7. Model characteristics: 
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Modularity Exchangeability
2

Extendability
3

Context-specificity Transferability
3

Scalability
4

https://www.landscapemodelling.net/
https://github.com/OliPerkins1987/Wildfire_Human_Agency_Model
https://doi.org/10.5194/gmd-17-3993-2024
https://doi.org/10.17605/OSF.IO/DG8FR
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Model: WHAM!
1. What did you find most challenging in your modelling?
➢ Data gathering (i.e. DAFI)
➢ Convincing non-modeller social scientists that our agent types are 

appropriate (naming is an issue?)
➢ Ongoing integration with climate modelling requires buy-in (expertise)

2. Which community effort would help you most?
➢ Harmonising data inputs (e.g., for SSP scenarios)
➢ Model intercomparison, integrating with ISIMIP
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https://www.landscapemodelling.net/
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WHAM-JULES-INFERNO
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JULES-INFERNO is a fire-
enabled dynamic global 
vegetation model 

[UKESM, JULES]

Coupling with WHAM! 
enables representation of 
socio-economic drivers of 
fire alongside biophysical 
(and their interaction)

Perkins et al. (in review)

https://www.landscapemodelling.net/
https://ukesm.ac.uk/
https://jules.jchmr.org/
https://doi.org/10.21203/rs.3.rs-8832545/v1
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Integrated Fire Management (IFM)
The integration of economic, sociocultural and environmental 
factors for ecologically and socially appropriate fire management

➢ Recognises
○ benefits of indigenous and local community fire practices
○ limitations of suppression-oriented management approaches
○ why and how a fire is burning matters, not only where and when

➢ Emphasises
○ living with fire rather than excluding it
○ human-fire interactions and systemic, holistic understanding
○ pro-active fuel management rather than reactive fire-fighting
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https://www.landscapemodelling.net/
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Experiments - future scenarios
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Management

Socio-
economics

https://www.landscapemodelling.net/
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Gridded socio-economic capitals for SSPs
Global projections decadally to 2100 with spatial resolution of 0.25°
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Data available at 
Perkins et al. (2025)

https://www.landscapemodelling.net/
https://doi.org/10.5281/zenodo.17580780
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Results: Management 
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https://www.landscapemodelling.net/
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Results: SSPs
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Burned Area

Intensity

SSP1.26 SSP3.70

Perkins et al. (in review)

https://www.landscapemodelling.net/
https://doi.org/10.21203/rs.3.rs-8832545/v1


la
nd

sc
ap

em
od

el
lin

g.
ne

t

Results: Management vs SSPs
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Integrated Fire Management does reduce intensity
(but is not as important as socio-economic conditions)

SSP1 SSP3

Red is greater reduction in intensity 2015-2100

Perkins et al. (in review)

https://www.landscapemodelling.net/
https://doi.org/10.21203/rs.3.rs-8832545/v1
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WHAM! 
The Wildfire Human Agency Model
James Millington and Ol Perkins

20

These slides with links: 
https://cutt.ly/ABMwebinar_2026-05

Project Homepage

https://www.landscapemodelling.net/
https://cutt.ly/ABMwebinar_2026-05
http://www.kcl.ac.uk/geography
https://centreforwildfires.org/
https://doi.org/10.17605/OSF.IO/DG8FR

