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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 storage.
(Harenda et al. 2018;
Nelson et al. 2021)

. Model Weather Research and b i e pfEmouIdering) S e
WRF-FIre Forecasting - Fire (WRF-Fire) can be PR o T S e i L Y

used as peatland fire mitigation tool
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Fig. 1 Smouldering combustion
(Lin et al. 2021
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METHOD Run WRF-Fire Model
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WREF-Fire Model Performance

(X X )
Rainfall Temperature
J
. Wind
g Speod Direction

2
Fig. 6 Reliability analysis of meteorological variable </ (e
il

1. Mean Absolute Error (MAE)

MAE = o lyi—xil
n

2. percent Bias (pBias)

. 1 (xi=yi)?%100
pBlas=[‘1‘n‘ l

j=1%i

e ——

Observation of Burn Area

Pragasssnarasnnmit mrhtdny,, . ==xssns  Forecasted Burn Area
I N : :
. \ H Hits Area (Na)
\\ } False Alarm Area (Nb)
: /
¥
Misses Area (Nc)

Fig. 7 Dichotomous Metrics for spatial performance analysis
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WREF-Fire Model Performance
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WREF-Fire Model Performance

- MAE=0mm
660 - pBias=0%
Table 1. Observed (BMKG) and forecasted (WRF-Fire) meteorological variables from Rainfall
at 09:30 local time (WIB). f
_ _% - MAE = 0.644 m/s]
: Rainfall Wind Speed Wmd Temperature Wjd - pBias =-8.24%
Automatic Direction o in
Weather Station (mm) (m/s) (°) (°C) =R
Obs Model Obs Model Obs Model Obs Model
Sungai Tabuk 0 0 2.00 2.37 162 161 3186  31.10 |¢D - MAE = 14°
Pulang Pisau 0 0 323 2.28 153 125 32.09 3039 WTO? - pBias =-9.89%
Dadahup 0 0 1.92 2.70 128 121  31.80 31.31 Direction
Kapuas Murung 0 0 2.20 2.05 134 123 30.71 30.76
Pandih 0 0 1.82 0.85 131 108 30.90 30.13 MAE = 0.754°C

pBias =-2.33%

Temperature
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Forecast of Peatland Fire Propagation
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The example of peatland fire on
19 Oktober 2023 — Henda (-2.572, 114.189)
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CONCLUSSIONS

- WRF-Fire model can predict the fire propagation with F'/-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 fire meash is
sr_xbysr_y
times finer than
the innermost
atmospheric

mesh. .

sr y=4

Variables in the
fire subroutines
are defined at
the center of
each of these
fire grid cells.

X — sr x=4

F1G. 2. Within each x-y atmosphenc gnd cell on the earth’s
surface 1s a further refined (sr_x in x and sr_y in y) mesh of fire gnd
cells. In this image, the fire mesh is 4 times as fine in both directions
as the innermost atmospheric mesh.
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The level set method 1s 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

. Fireline
set function. :
propagation by
the level set ' !
1. Level Set Method: 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.

Fire area: level

set function
L=0

2. Fireline Propagation:

- In the context of wildfires or fire modeling, fireline propagation :ﬁt?i a‘? ~S|VL|
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.
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Fuel model name Fuel load Fuelbed Moisture of Surface areato  burn time

depth extinction volume ratio

kgm™®]  [m] [~ [feet™'] [s]

l. Short grass 0.166 0.305 0.12 3500 7

2. Timber (grass and understory) 0.896 0.305 0.15 2784 7

3. Tall grass 0.674 0.762 0.25 1500 T’
Andersonl S 1 3 Surface fuel 5. Bush 0.784 0.610 0.20 1683 100
mOde|S Used in the 6. Dominant bush, hardwood slash 1.344 0.762 0.25 1564 100

. . . . southern roug . 102 . -
Community Fire Behavior LR ; 1o SR o a0 e
. Closed tumber litter 12 ). o

mOdeyl (CFBM) 8. Closed timber li 1.120 0.061 0.30 1889 900
9. Hardwood litter 0.780 0.061 0.25 2484 900
10. Timber (litter and understory) 2.692 0.305 0.25 1764 900
11. Light logging slash 2.582 0.305 0.15 1182 900
12. Medium logging slash 7.749 0.701 0.20 1145 900
13. Heavy logging slash 13.024 0.914 0.25 1159 900
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1. Binsulok Forest Reserve 33. Perak
2. Klias Forest Reserve 34. Tasek Bera
3. Lawas 35. Pahang
4. Badas 36. Terengganu
5. Ulu Mendaram 37. Kelantan
6. Baram river plain 38. Pru Toh Daeng
7. Sekai Forast Reserva 39. Nakhon Si Thammarat
8. Rajang 40. Thanintharyi
9, Plaje Peat Forest 41. Ayeyarwady
10. Maludam 42. Shan state
11. Sadong 43. Mekong river
12. Setapok Forest Reserve  44. Botum Sakar
13. Lundu Heath Forest 45. Peam Krasop
14. Teluk Keramat 48. Nong Han Kumphawapi
Andaman o 15. Pontianak Rasau Jaya 47. Laos
Sea Thailand_ 5 Philippines 16. Lake Santarum 48, Vietnam
- Sca 17. Sebangau 49. Cagayan
18. Pulau Petak 50. Bassy
19. Barambai 51. Leyte
20. Mawas 52. Agusan del Sur
21. Kutai
22, Irian Jaya
23. Batang Hari - Berbak
a river
J 24. Sungai Buluh
a 25. Air Hitam
26. Siak Kanan
e = 27. Bengkalis
=) ‘C_f:}; - 28. Nee Soon
24. Pekan Nanas
Indou@‘. 30. Johor
B fzathind 31. Negeri Sembilan
0 500 1,000 km —— - 32. North Selangor
L1 1 =R Q ﬁ- Timor Leste

Fig. 1. Distribution of peatlands in the Southeast Asia region and the approximate locations of the 52 sites, which are reviewed in this paper (modified after Dohong
et al., 2017; Yu et al., 2010). Inset shows the region of Sundaland (after [rwanto, 2019).



