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Abstract — The extensive forested areas, while precious, 

play a role in the heightened occurrence of forest fires, resulting 

from a combination of human actions and natural factors. The 

main catalyst is frequently deliberate human activities 

associated with land clearance, unintentionally amplifying the 

vulnerability to fires. This study centers on assessing forest fire 

risk using the Fire Weather Index (FWI), derived from four 

parameters: Temperature, Humidity, Wind, and Rainfall, 

obtained from Indonesia's BMKG. The FWI results are 

analyzed in relation to real-world events, gathered from diverse 

sources, including news, to evaluate their efficacy. This research 

aims to address the challenge of forest fire management in the 

context of Indonesia's unique ecosystem, utilizing the FWI to 

enhance preparedness and response strategies. 
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I. INTRODUCTION 

Indonesia being recognized as the world's second-largest 

forested nation, Indonesia holds the title of the "global lung." 

It also stands as the second-largest generator of oxygen and 

possesses significant carbon sequestration potential due to its 

extensive land coverage. The substantial forest expanse, 

however, contributes to an elevated occurrence of forest fires. 

These fires stem from a combination of human activities and 

natural factors. The predominant cause of these fires is 

attributed to deliberate human actions, frequently linked to 

land clearance endeavors. Unintentional land clearance can 

further exacerbate the extent of forest fires, leading to 

uncontrollable infernos that surpass human containment 

efforts [1]. 

Human-induced factors are primarily responsible for the 

ignition of forest fires and the subsequent vulnerability of 

forested land. This can stem from deliberate acts of arson or 

the reckless handling of fire. These human activities are often 

compounded by specific circumstances that heighten the 

propensity for fire outbreaks. Examples of such 

circumstances include the presence of El Nino weather 

patterns, the compromised physical integrity of the forest, 

and the disadvantaged socio-economic status of local 

communities [2].  

The impact of fires extends beyond human populations 

and encompasses the environment as well [3]. The smoke 

emitted by forest fires carries a substantial amount of carbon, 

which poses health risks to humans. Due to the greater mass 

of carbon particles compared to regular air, they can trigger 

coughing and respiratory distress. Moreover, visibility is 

significantly reduced when the smoke is dense. A rapid 

method to mitigate carbon levels in the atmosphere is through 

rainfall, which aids in clearing the smoke resulting from 

forest fires. 
 

II. REVIEW OF THEORY 

 

The theoretical review explores existing literature, 

providing a foundation for the current study's context and 

distinguishing features. 

A. FINE FUEL MOISTURE CODE (FFMC) 

Fine Fuel Moisture Code (FFMC) quantifies the 

moisture content of forest floor litter and fine fuels, reflecting 

fire ignition and propagation potential. Reduced FFMC 

values correspond to drier conditions and heightened fire 

susceptibility. Calculated from temperature, precipitation, 

wind speed, and humidity data, FFMC gauges fire risk [4]. 

B. DUFF MOISTURE CODE (DMC) 

DMC assesses the moisture levels within the 

decomposed organic material beneath the litter layer, also 

known as the duff layer. It impacts the slow-burning and 

subterranean combustion of fuel. Elevated DMC values 

indicate a heightened likelihood of ground fires [5]. 

C. DROUGHT CODE (DC) 

The Drought Code (DC) signifies the extended 

desiccation potential of profound organic strata like 

substantial logs and roots. It offers perspectives on the fuel's 

sustainability for prolonged burning. Elevated DC values 

correspond to escalated prospects of substantial and fierce 
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fires. Unlike conventional moisture codes reliant on weight-

based fuel moisture assessment, the Drought Code employs a 

water balance model. This model tracks stored water in an 

imaginary soil through the addition of daily precipitation and 

the deduction of actual evaporation, gauging moisture levels 

in millimeters [5]. 

D. BUILDUP INDEX (BUI) 

The Buildup Index (BUI) quantifies overall flammability 

by combining DMC and The Drought Code (DC) carries 

different weights, with a notable bias towards the Duff 

Moisture Code (DMC). Yet, as the DMC value rises, the 

significance of DC also grows, possibly leading to the 

Buildup Index (BUI) reaching almost double the estimation 

of DMC, particularly in extremely dry circumstances. This 

pertains to the quantity of fuel that remains present on the 

forest floor and experiences gradual alterations over time [6]. 

E. INITIAL SPREAD INDEX (ISI) 

Quantifying the projected fire spread rate numerically, 

The Initial Spread Index (ISI) overlooks variations in fuel 

volume and combines the influence of wind with the effect of 

the Fine Fuel Moisture Code (FFMC) on fire propagation. ISI 

quantifies the initial stage of fire spread during ignition, 

considering both wind velocity and FFMC conditions. 

Elevated ISI values denote swifter fire spread during weather 

conditions [7]. 

F. FIRE WEATHER INDEX (FWI) 

FWI assigns a numerical assessment of relative wildfire 

potential in a standard fuel type on level ground. Comprising 

six components, it collectively and individually incorporates 

the impact of fuel moisture and wind on fire behavior (Van 

Wagner, 1987).  

In areas where snow cover isn't a prominent factor, 

computations should commence on the third consecutive day 

when noon temperatures reach 12°C or above. On this day, 

initiate calculations with the following initial code values 

(Turner and Lawson, 1978): 

 

FFMC = 85 

DMC = 2 times the count of days since measurable 

precipitation 

DC = 5 times the count of days since measurable precipitation 

 
TABLE 1  

Category Fire Intensity 

 
 

TABLE 1 features a classification of fire intensity levels, 

sourced from entities like BMKG and pertinent scientific 

publications, which pertain to distinct categories of fire 

intensity [8]. 

 

III. RESEARCH METHOD 

 

This research revolves around computing the risk 

assessment of forest fires through the Fire Weather Index, 

utilizing four parameters: Temperature, Humidity, Wind, and 

Rainfall. These parameters were sourced from Indonesia's 

Badan Meteorology, Climatology, and Geophysics Agency 

(BMKG). The BMKG handles a multitude of weather-related 

information using intricate methodologies that demand 

sophisticated artificial intelligence capabilities. These 

encompass tasks like forecasting earthquakes and predicting 

fires [9] – [10]. 

 

A. FOREST FIRE SYSTEM 

 

 
Fig. 1  

CFFWIS Structure 

 

Fig. 1 is a structure that show Canadian Forest Fire Weather 

Index System (CFFWIS). The Forest Fire Weather Index 

(FWI) offers a comprehensive method to gauge fire risk, 

assessing potential forest fire behavior and intensity based on 

meteorological elements. Crafted by the Canadian Forest 

Service, it integrates six components: Fine Fuel Moisture 

Code (FFMC), Duff Moisture Code (DMC), Drought Code 

(DC), Initial Spread Index (ISI), Buildup Index (BUI), and 

Fire Weather Index (FWI), all working together to gauge the 

level of fire risk. According to Fig.1, fire weather 

observations are dependent on four parameters: Temperature 

measured in Celsius (oC), Humidity expressed as a 

percentage (%), Wind speed measured in kilometers per hour 

(km/h), and rainfall quantified in millimeters (mm). 

 

B.  DATASET 
TABLE 2  

DATASET Example 

 
TABEL 2 illustrates a sample dataset sourced from BMKG, 
encompassing four parameters: Temperature, Humidity, 
Rainfall, and Wind. From all those parameters the Fire 
Weather Index can be calculated in the next step. 
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C. FFMC Calculation 
During this phase, four essential parameters are required: 

Temperature, Humidity, Rainfall, and Wind. The initial step 
involves computing yesterday's Fine Fuel Moisture Code 
(FFMC) using the provided formula. ��−1 = 147.2 101 2 āāāþ�−159.5 + āāāþ�−1 (1) 

The value of Mt-1, which represents yesterday's Fine Fuel 

Moisture Code, is a prerequisite for the formula. This value 

is crucial for the computation. The initial code value for 

FFMCt-1 is obtained from Turner and Lawson, and it's set at 

85. 

If there is rainfall (P > 0.5), the fine fuel moisture content 

of the current day (���), which pertains to wetting phases and 

will subsequently replace ��−1, is determined using the 

following calculation: 

 ā�� ��−1  f 150 ��� = ��−1 + 42.5 ∙  ÿÿ  ∙ (ÿ −100251−��−1) ∙ (1 2 26.93ÿÿ )  
 

(2) 

ā�� ��−1 > 150 ��� = ��−1 + 42.5 ∙  ÿÿ ∙  (ÿ −100251−��−1) ∙ (1 2 26.93ÿÿ )+ 0.0015 ∙ (��−1 2 150)2  ∙  ÿÿ0.5  
 

(3) 

Here,  ÿÿ  represents effective rainfall in millimeters (mm), 

and its computation is as follows: 

  ÿÿ = ÿ 2 0.5   
 

(4) 

If the value of ��� is greater than 250, it is then set to 250. 

Subsequently, the computation of the fine fuel moisture 

content for drying phases involving the calculation of Āý  is 

conducted as follows: 

 Āý = 0.942 ∙ ÿ0.679 + 11 ∙ ÿÿ−10010 + 0.18 ∙ (21.12 Ā) ∙ (1 2 ÿ−0.115 ∙ ÿ)   
 

(5) 

When Āý is smaller than ��−1, the logarithmic drying rate �ý 

is determined using the following equations: �0 = 0.424 ∙ (1 2 ( ÿ100)1.7) + 0.0694 ∙ ā0.5∙ (1 2 ( ÿ100)8) 

(6) 

 �ý = �0 ∙ 0.581 ∙ ÿ0.0365 ∙ ÿ (7) 

Subsequently, the fine fuel moisture content m is calculated 

using the following procedure: �� = Āý + (��−1 2 Āý) ∙ 10−�� (8) 

 

If Āý is greater than ��−1, the calculation shifts to determining 

the fine fuel equilibrium moisture content for wetting phases, 

denoted as Ā�, using the following approach: 

 

 Ā� = 0.618 ∙ ÿ0.753 + 10 ∙ ÿÿ−10010 + 0.18 ∙ (21.1 2 Ā)∙ (1 2 ÿ−0.115 ∙ ÿ)   
 

(9) 

 

If Ā� is greater than ��−1, the log wetting rate kw is 

determined using the provided equations. On the other hand, 

if Ā� is less than or equal to ��−1 and ��−1 is less than or 

equal to Āý, then �� is set as equal to ��−1. 
 �1 = 0.424 ∙ (1 2 (100 2 ÿ100 )1.7) + 0.0694 ∙ ā0.5

∙ (1 2 (100 2  ÿ100 )8) 

(10) 

 �� = �1 ∙ 0.581 ∙ ÿ0.0365 ∙ ÿ (11) 

 

Following the preceding steps, the fine fuel moisture content 

m can be computed using the provided procedure: 

 �� = Ā� + (Āý 2  ��−1) ∙ 10−�� (12) 

 

Finally, the Fine Fuel Moisture Code (FFMC) is determined 

using the following calculation: 

 āāāþ� = 59.5 250 2 ��147.2 + �� (13) 

 

D. DMC Calculation 

In this stage, three crucial parameters are necessary: 

Temperature, Humidity, and Rainfall. The DMC value from 

the preceding day becomes ÿāþ�−1. If there's rainfall (P > 1.5), 

the subsequent method for wetting phases must be employed. 

And if rainfall is less than or equal to 1.5, the previously 

mentioned rainfall procedure should be skipped. Certainly, 

here is the calculation for effective rainfall  ÿþ  in millimeters 

(mm): 

  ÿþ = 0.92 ∙  ÿ 2 1.27   
 

(14) 

In the subsequent step, the duff moisture content from the 

previous day, denoted as ��−1, is computed: 

 ��−1 = 20 + ÿ5.6348 − ÿ�þ�−143.43  (15) 

 

 

Thirdly, the slope variable in the DMC rain effect, denoted 

as b, is determined: 
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� =  {  
  1000.5 + 0.3 ∙ ÿāþ�−1 , Ā�� ÿāþ�21 < 3314 2 1.3 ∙ ln(ÿāþ�−1), Ā�� 33 < ÿāþ�−1 < 656.2 ∙ ln(ÿāþ�−1)217.2,Ā�� ÿāþ�−1 > 65  (16) 

Fourthly, the duff moisture content after rain, denoted as ���, is calculated: 

 ��� = ��−1 + 1000 2  ÿþ48.77 + � ∙  ÿþ (17) 

 

Lastly, the ��� value is transformed into the DMC after rain, 

designated as ÿāþ��, which then replaces the previous day's 

DMC, becoming the new ÿāþ�−1: 
 ÿāþ�� = 244.72 2 43.43 ∙ ln(��� 2 20) (18) �Ā ÿāþ�� < 0,ÿāþ�� = 0 
 

Subsequently, the logarithmic drying rate in DMC, referred 

to as K, needs to be computed: 

 ÿ = 1.894 ∙ (Ā + 1.1)(100 2 ÿ) ∙ Āÿ ∙ 10−6 (17) �Ā Ā < 21.1,Ā = 21.1 

 

Eventually, with the calculation of variable K completed, the 

subsequent task is to compute the Duff Moisture Code 

(DMC) using the provided formula. ÿāþ� = {ÿāþ�−1 + 100 ∙ ÿ, ÿ f 1.5ÿāþ�� + 100 ∙ ÿ, ÿ > 1.5  (18) 

 

 

E. DC Calculation 

In this phase, two parameters are required: Temperature 

and Rainfall. The DC value from the previous day becomes ÿþ�−1. If there is rainfall (P > 2.8), the subsequent process 

for wetting phases should be applied. However, if rainfall is 

less than or equal to 1.5, the previously described rainfall 

procedure should be omitted. Here is the calculation for 

effective rainfall  ÿý  in millimeters (mm): 

  ÿý = 0.92 ∙  ÿ 2 1.27   (19) 

 

Next, the moisture equivalent of the previous day's DC, 

denoted as  Ā�−1, needs to be computed: 

  Ā�−1 = 800 ∙  ÿ−ÿþ�−1400    (20) 

 

Using the previously calculated  Ā�−1, the moisture 

equivalent after rain, represented as  Ā�� , can be determined: 

  Ā�� =  Ā�−1 + 3.937 ∙   ÿý   (21) 

 

Then,  Ā��  can be converted to the DC after rain, referred to 

as  ÿþ��, which then replaces the previous DC value (ÿþ�−1): 

  ÿþ�� = 400 ∙  ln (800 Ā��)  �Ā ÿþ�� < 0,ÿþ�� = 0 (22) 

 

 

Next, the potential evapotranspiration V is calculated using 

the following formula: 

 Ă = 0.36 ∙ (Ā + 2.8) + ĀĀ (23) �Ā Ā < 22.8,Ā = 22.8 

 

Finally, the Drought Code (DC) is calculated using the 

following formula: 

 ÿþ� = {ÿþ�−1 + 100 ∙ Ă, ÿ f 2.8ÿþ�� + 100 ∙ Ă, ÿ > 2.8  (24) 

 

 

F. BUI Calculation 

When DMC is less than or equal to 0.4 times DC, the Buildup 

Index (BUI) is calculated using the following formula (Van 

Wagner and Pickett, 1985): 

 ā�� ÿāþ f 0.4 ⋅ ÿþ ýāĀ = 0.8 + ÿāþ 2 DCÿāþ + 0.4 ∙ DC (25) 

 

 ā�� ÿāþ > 0.4 ⋅ ÿþ ýāĀ = ÿāþ 2 (1 2 0.8 2 DCÿāþ + 0.4 ∙ DC) ⋅ [0.92+ (0.0114 ⋅ ÿāþ)1.7] (26) 

 

G. ISI Calculation 

The Initial Spread Index (ISI) is the result of multiplying 

wind and fine fuel moisture functions. The wind function is 

determined through the following process (Van Wagner and 

Pickett, 1985): 

 Ā(ā) = ÿ0.05039 ⋅ Ā   
U = Wind Speed (km/h) 

(28) 

And the fine fuel moisture function is calculated using the 

following approach: 

 Ā(ā) = (91.9 ⋅ ÿ−0.1386 ⋅ �) ⋅ (1 + �5.314.93 + 107)  (29) 

m = Fuel moisture content / FFMC value (13). 

 

The Final Initial Spread Index (ISI) is calculated using the 

following equation: 

 ĀÿĀ = 0.208 ⋅ Ā(ā) ⋅ Ā(ā)  
 

(30) 

H. FWI Calculation 

The previous version of the Fire Weather Index (FWI) 

was assessed on a scale ranging from 0 to 16, referred to as 

the D-scale. Due to various reasons, the D-scale was deemed 

inadequate, leading to the development of a new scale known 

as the I-scale. However, the I-scale's values were considered 

excessively high, prompting its replacement with a modified 



ISSN : 2355-9365 e-Proceeding of Engineering : Vol.11, No.3 Juni 2024 | Page 1800
 

 

version (square root) named the B-scale. Despite this, the B-

scale still lacked optimization, culminating in the creation of 

the S-scale. For detailed insights into the evolution of 

different FWI scales, refer to Van Wagner (1987). 

 

The Fire Weather Index (FWI) serves as a gauge for fire 

intensity, necessitating factors that encompass both the rate 

of spread and fuel consumption for its calculation. While the 

Initial Spread Index (ISI) signifies the rate of spread, the 

Buildup Index (BUI) doesn't directly correspond to it. To 

transform the BUI into a metric representing the weight of 

consumed fuel, denoted as Ā(ÿ), the following equation is 

employed (Van Wagner, 1987): 

 Ā(ÿ) = { 0.626 ⋅ ýāĀ0.809 + 2 , ýāĀ f 80100025 + 108.64 ⋅ ÿ−0.023 ⋅ ýĀĀ , ýāĀ > 80   (31) 

 

Subsequently, the B-scale Fire Weather Index (FWI) is 

acquired using the following process: 

 ý = 0.1 ⋅ ĀÿĀ ⋅ Ā(ÿ)  (32) 

Finally, S-scale Fire Weather Index (FWI) is determined 

using the subsequent equation: 

 ÿ = {ÿ2.72 ⋅ (0.434 ⋅ lný)0.647  , �Ā ý > 1ý , �Ā ý f 1    (33) 

 
IV. RESULT 

The integration of the FWI system enables us to 

accurately assess the level of forest fire intensity. The FWI 

system considers not only the current weather conditions but 

also cumulative effects, providing a comprehensive 

understanding of fire behavior and its potential spread. This 

information is invaluable for firefighting operations and 

resource allocation, enhancing mobility and ensuring quicker 

and more responsive handling. 

The testing was conducted using three fire incidents that 

have occurred in various regions of Indonesia, with input 

values derived from the calculated Fire Weather Index. 

Additionally, the testing was extended to include a scenario 

from a region where no fire incident took place. The 

assessment was carried out by interpreting the level of 

potential forest fire calibrated from the Indonesian Fire 

Danger Rating System, utilizing the indices provided by the 

Canadian Forest Fire Weather Index System (CFFWIS). 

 
A. Fire Weather Index Result 
 

TABLE 3  

FWI Result in Tuban Regency 

Date FWI Category 

23/09/2022 2.8 Moderate 

24/09/2022 5.1 Moderate 

25/09/2022 5 Moderate 

26/09/2022 7.9 High 

27/09/2022 7.6 High 

28/09/2022 7.2 High 

29/09/2022 7.2 High 

 

TABLE 3 presents the forest fire weather index outcomes in 

Tuban Regency, East Java, spanning from September 23, 

2022, to September 29, 2022. It is evident that the peak FWI 

value occurs on September 26, 2022, falling within the 

predetermined range. Furthermore, during the period from 

September 26, 2022, to September 29, 2022, the FWI value 

remains notably elevated. 

 

 
Fig. 2  

Graph FWI in Tuban Regency 

 

Fig. 2 illustrates the forest fire weather index values graph in 

Tuban Regency, East Java, covering the period from 

September 23, 2022, to September 29, 2022, in accordance 

with the data from TABLE 3. It can be observed that from 

September 23 to September 25, 2022, the situation remains in 

the green "moderate" state. Subsequently, there is an increase 

in the period from September 26, 2022, to September 29, 

2022. 

 

 
Fig. 3  

News case of forest fires in Tuban Regency 

 

Based on the information [11] presented in Fig. 3, which 

indicates a forest fire incident on September 26, 2022, it can 

be deduced that indeed a fire occurred on that date in 

alignment with the FWI results. 
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TABLE 4  

FWI Result in Pesisir Selatan Regency 

Date FWI Category 

18/05/2023 0.5 Low 

19/05/2023 3.1 Moderate 

20/05/2023 5.5 Moderate 

21/05/2023 5 Moderate 

22/05/2023 9.8 High 

23/05/2023 9.5 High 

24/05/2023 10.1 High 

25/05/2023 8.9 High 

26/05/2023 12.5 High 

27/05/2023 2.3 Moderate 

28/05/2023 6.8 High 

29/05/2023 1.3 Moderate 

30/05/2023 1.2 Moderate 

31/05/2023 1.4 Moderate 

01/06/2023 5.4 Moderate 

02/06/2023 7.7 High 

 

TABLE 4 showcases the forest fire weather index outcomes 

in Pesisir Selatan Regency, West Sumatra, spanning from 

May 18, 2023, to June 2, 2023. It is evident that there is a 

substantial increase in the FWI value on May 19, 2023, and 

this elevated value persists until May 28, 2023, falling within 

the categories of moderate and high fire intensity. 

 

 
Fig. 4  

Graph FWI in Pesisir Selatan Regency 

 

Fig. 4 depicts the FWI results of forest fires in Pesisir Selatan 

Regency, West Sumatra, within the range of May 18, 2023, 

to June 2, 2023, aligned with the data from TABLE 4.  

 

 
Fig. 5 News case of forest fires in Pesisir Selatan Regency 

Based on the information obtained [12] as previously 

presented in Fig. 5, indicating forest fire incidents between 

May 22, 2023, and May 30, 2023, it can be inferred that 

indeed fires occurred during those dates in accordance with 

the FWI calculations. 

 
TABLE 5  

FWI Result in Indragiri Hulu Regency 

Date FWI Category 

08/08/2022 1.9 Moderate 

09/08/2022 4.3 Moderate 

10/08/2022 5.4 Moderate 

11/08/2022 6.3 High 

12/08/2022 6 Moderate 

13/08/2022 9.2 High 

14/08/2022 5.2 Moderate 

15/08/2022 5.6 Moderate 

 

TABLE 5 presents the FWI values from forest fires in 

Indragiri Hulu Regency, Riau, covering the period from 

August 8, 2022, to August 15, 2022. It is evident that there is 

an increase in the FWI value on August 9, 2022, and 

subsequent days show a gradual but significant rise in FWI 

values, persisting until August 15, 2022. 

 

 
Fig. 6  

Graph FWI in Indragiri Hulu Regency 

 

Fig. 6 illustrates the FWI values resulting from forest fires in 

Indragiri Hulu Regency, Riau, spanning from August 8, 

2022, to August 15, 2022, aligned with the data from TABLE 

5. It can be observed that there are two days falling within the 

category of high fire intensity, namely August 11, 2022, and 

August 13, 2022.  
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Fig. 7  

News case of forest fires in Indragiri Hulu Regency 

 

Based on the information [13] presented in Fig. 7, which 

indicates a forest fire incident on August 11, 2022, it can be 

inferred that indeed fires occurred on that date in line with the 

FWI calculations conducted. 

 
 

V. CONCLUSION 

Based on the FWI value testing results as discussed in 

Section 4, we proceed to analyze the outcomes of the testing 

process. To assess these results, we compare the outcomes 

with the calibrated Fire Weather Index (FWI) values based 

on countries situated along the equator, formerly derived 

from the Canadian Forest Fire Weather Index System 

(CFFWIS), this is determined by following the established 

benchmark or referring to the FWI Category indicated in 

TABLE 1, the conducted testing yields outcomes that are 

aligned with expectations. The analysis carried out in this 

testing focuses on the FWI values result in relation to real-

world situations or events. These events were gathered from 

various sources, including news, which then serve as 

benchmarks to gauge the effectiveness of the outcomes. 
 

REFERENCES 

[1] I. Muslim Karo Karo, S. Nadia Amalia, dan Dian 
Septiana, P. Ilmu Komputer, and P. Matematika, 
<Klasifikasi Kebakaran Hutan Menggunakan Feature 
Selection dengan Algoritma K-NN, Naive Bayes dan 
ID3,= 2022. 

[2] R. Kumalawati, D. Anjarini, and Elisabeth, <Penyebab 
kebakaran hutan dan lahan gambut di kabupaten barito. 

[3] Aminah, C. Y. Krah, Perdinan, and Perdinan, <Forest 
fires and management efforts in Indonesia (a review),= 
in IOP Conference Series: Earth and Environmental 
Science, 2020. doi: 10.1088/1755-1315/504/1/012013 

[4] Komarudin, A., Hidayat, A. R., & Permatasari, D. A. 
(2022). PERANCANGAN USER INTERFACE 
MONITORING DATA SENSOR UNTUK 
MENENTUKAN NILAI FINE FUEL MOISTURE 
CODE SEBAGAI PERINGATAN DINI POTENSI 
KEBAKARAN HUTAN. E-Link: Jurnal Teknik Elektro 
Dan Informatika, 17(2). https://doi.org/10.30587/e-
link.v17i2.4550. 

[5] Miller, E. A., Iwata, H., Ueyama, M., Harazono, Y., 
Kobayashi, H., Ikawa, H., Busey, R., Iwahana, G., & 
Euskirchen, E. S. (2023). Evaluating the Drought Code 
for lowland taiga of Interior Alaska using eddy 
covariance measurements. International Journal of 
Wildland Fire. https://doi.org/10.1071/wf22165. 

[6] C. Risk and P. M. A. James, <Optimal Cross-Validation 

Strategies for Selection of Spatial Interpolation Models 

for the Canadian Forest Fire Weather Index System,= 
Earth and Space Science, vol. 9, no. 2, 2022, doi: 

10.1029/2021EA002019. 
[7] Varela, V., Vlachogiannis, D., Sfetsos, A., Karozis, S., 

Politi, N., & Giroud, F. (2019). Projection of forest fire 
danger due to climate change in the French 
Mediterranean region. Sustainability (Switzerland), 
11(16). https://doi.org/10.3390/su11164284. 

[8] W. J. D. Groot, R. D. Field, M. A. Brady, O. 
Roswintiarti, and M. Mohamad, <Development of the 
Indonesian and Malaysian fire danger rating systems,= 
Mitig Adapt Strateg Glob Chang, vol. 12, no. 1, 2007, 
doi: 10.1007/s11027-006-9043-8. 

[9] Agustiyara, Purnomo, E. P., & Ramdani, R. (2021). 

Using Artificial Intelligence Technique in Estimating 

Fire Hotspots of Forest Fires. IOP Conference Series: 

Earth and Environmental Science, 717(1). 

https://doi.org/10.1088/1755-1315/717/1/012019 

[10] Syifa, M., Kadavi, P. R., & Lee, C. W. (2019). An 

artificial intelligence application for post-earthquake 

damage mapping in Palu, central Sulawesi, Indonesia. 

Sensors (Switzerland), 19(3). 

https://doi.org/10.3390/s19030542 

[11] Pemicu Kebakaran Hutan Tuban Seluas Tiga Hektare, 

Petugas Damkar: Sengaja Ada yang Bakar. (n.d.). 

Retrieved August 14, 2023, from 

https://bloktuban.com/2022/09/27/pemicu-kebakaran-

hutan-tuban-seluas-tiga-hektare-petugas-damkar-

sengaja-ada-yang-bakar/ 

[12] Hutan Seluas 100 Hektare di Sumatera Barat Terbakar 

- Nasional Tempo.co. (n.d.). Retrieved August 14, 2023, 

from https://nasional.tempo.co/read/1730853/hutan-

seluas-100-hektare-di-sumatera-barat-terbakar 

[13] Kebakaran-Hutan-dan-Lahan di INDRAGIRI-HULU, 

RIAU, 11-08-2022. (n.d.). Retrieved August 14, 2023, 

from https://pusatkrisis.kemkes.go.id/Kebakaran-Hutan-

dan-Lahan-di-INDRAGIRI-HULU-RIAU-11-08-2022-

52 

[14] Van Wagner, C. E. (1987). Development and structure 

of the Canadian forest fire weather index system. In 

Forestry. 

[15] Turner, J. A., & Lawson, B. D. (1978). Weather in the 

Canadian forest fire danger rating system: A user guide 

to national standards and practices. Environment 

Canada, Forestry Service Canada. 

[16] van Wagner, C. E., & Pickett, T. L. (1985). Equations 

and FORTRAN program for the Canadian Forest Fire 

Weather Index System. Canadian Forest Service. 

Forestry Technical Report. 

 

https://doi.org/10.3390/s19030542

