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Peatland covers 13.43 million hectare and 
store 57 GtC carbon storage. (Anda et al. 
2021)

Peatland fires become the 
major destabilization and 
losses  carbon s torage. 
(Harenda  e t  a l .  2018 ; 
Nelson et al. 2021)

M o d e l  We a t h e r  R e s e a rc h  a n d 
Forecasting - Fire (WRF-Fire) can be 
used as peatland fire mitigation tool Fig. 1 Smouldering combustion

(Lin et al. 2021)
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Fig. 2 Study Area and Ignition Point
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METHOD

Case Study 2nd October 2023, at 09:30 WIB (02:30 UTC)



Fig. 3 Lokasi Fire Ignition
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Run WRF-Fire Model

1 Domain with spatial resolution of 200m

Fig. 4 Weather Research and Forecasting – Fire (WRF-Fire) Process Fig. 5 WRF-Fire model domain
https://jiririchter.github.io/WRFDomainWizard/ 
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https://jiririchter.github.io/WRFDomainWizard/




WRF-Fire Model Performance

�Total burned area from WRF-Fire
- 138.72 Ha

� Total burned area from Sentinel-2p
- 99.17 Ha

�Dichotomous metrics
- POD (Hit Rate) = 77.27%
- Precision = 68.00%
- F1-Score = 72.34%

         Fig. 8 Fire area, wind direction, and wind speed at 09:30 
local time (WIB) based on WRF-Fire model output

RESULT



WRF-Fire Model Performance

        Fig. 9 Comparison between fire smoke direction and wind 
direction simulated by the WRF-Fire model



WRF-Fire Model Performance

Table 1. Observed (BMKG) and forecasted (WRF-Fire) meteorological variables from 
at 09:30 local time (WIB).

- MAE = 0 mm
- pBias = 0 %

- MAE = 0.644 m/s
- pBias = -8.24%

- MAE = 14°
- pBias = -9.89%

- MAE = 0.754°C
- pBias = -2.33%

Rainfall

Wind 
Speed

Wind 
Direction

Temperature



Forecast of Peatland Fire Propagation

Fig. 10 Peatland fire 
propagation at 30-minute 
intervals.



WRF-Model limitation

Fig. 11 Comparison between WRF-Fire model outputs and burn scars derived from Sentinel-2.
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The example of peatland fire on 
19 Oktober 2023 – Henda (-2.572, 114.189)

Unburn

Burn



CONCLUSSIONS

- WRF-Fire model can predict the fire propagation with F1-Score = 72.34%. 

- Meteorological variables output from WRF-Fire model is reliable with 
low error (MAE) dan bias (pBias).

- The most influential meteorological factors in predicting peatland fire 
propagation in Indonesia are wind speed and wind direction.
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The level set method is a numerical technique used in computer 
simulations to track the evolution of interfaces and shapes over time. In 
the context of fire modeling, fireline propagation using the level set 
method involves representing the advancing front of a fire using a level 
set function.

1. Level Set Method:
   - The level set method represents a propagating interface (such as a 
fire front) as the zero level set of a higher-dimensional function.
   - The zero level set corresponds to the actual interface, and the 
evolution of this level set function helps track the movement of the 
interface over time.

2. Fireline Propagation:
   - In the context of wildfires or fire modeling, fireline propagation 
refers to the spread of the fire front or the advancing edge of the fire.
   - The level set method allows for the dynamic tracking of this fireline 
by updating the level set function as the fire progresses.



Characteristics of the 
Anderson’s 13 surface fuel 

models used in the 
Community Fire Behavior 

model (CFBM)




