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 Hotspots are indicators of forest and land fires. Hotspot monitoring can be 

carried out with the help of remote sensing tools and geographic information 

systems. Hotspot data is obtained from the MODIS sensors from the TERRA 

and AQUA satellites which contain information on latitude and longitude 

coordinates and the level of confidence divided by three levels, namely low, 

medium and high confidence levels. Based on the spatial results, the number 

of hotspots in North Sumatra Regency is in February, March, June, July, and 

August. Districts that are dominant with hotspots are Karo Regency, Labuhan 

Batu Regency, Mandailing Natal Regency, Padang Lawas Regency and South 

Tapanuli Regency. Based on the results, the process of applying the k-means 

clustering method to the weka application, the data obtained is in the form of 

a clustered group and the results can be made into indicators in determining 

hotspots in districts in North Sumatra province per month. 
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1. INTRODUCTION  

Forest and land fires in Indonesia are an important note for the government because they 

produce haze and other impacts due to forest fires on the world community. Forest fires usually occur 

during the dry season. For the island of Sumatra, the provinces that experience high potential for 

forest fires are Riau, Jambi and South Sumatra every year. For the province of North Sumatra, there 

is the potential for forest fires in several districts. Various efforts have been made by the government 

to tackle these forest fires [1]. 

Hotspots can be interpreted as indicators of forest fires. These land fires can be identified 

using remote sensing technology[2]. One of the remote sensing technologies is the MODIS 

(Moderate resolution imaging spectroradiometer) sensor from the TERRA and AQUA satellites 

owned by NASA (National Aeronautics and Space Administration). These satellites record and 

monitor hotspots around the world in real time 24 hours. The TERRA satellite which carries the 

MODIS sensor is an environmental observation satellite that can be used for regional surface 

temperature data extraction [3]. 

Based on the results of the research that has been done, it can be seen that the analysis of the 

area of forest and land fires using remote sensing technology can be carried out using two approaches, 

namely digital and visual interpretation [4]. Hotspots can be validated by direct and indirect 
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observation [5]. Direct observations are carried out by checking directly into the area where there are 

many hotspots. 

Hotspot data obtained from the MODIS satellites contains information on the coordinates of 

the location of the area recorded by the satellite. The data of the coordinate location points were 

analyzed spatially and used the K-Means algorithm. The k-means method is one of the clustering 

methods which aims to divide the data set into clusters [6]. This method is used because the K-Means 

algorithm is easy to adapt and can be used for processing large datasets. 

 

 

2. RESEARCH METHOD  

Hotspots are hotspots that are indicated as points that have a higher temperature than the 

surroundings. In the hotspot data generated from the MODIS sensor, the hotspot is the result of heat 

detection on a certain pixel scale, for example 1 km x 1 km. Generally, the more hotspots that are 

detected in an area, the greater the possibility of forest fires in that area [7]. 

LAPAN (National Institute of Aeronautics and Space) has issued technical guidance on the level 

of confidence or confidence level of a hot spot to determine actions in dealing with it. Table 1 shows 

the meaning of the level of confidence in the data taken from the technical guidelines[7].   
Table 1. Meaning of Trust Interval in Hotspot Information 

Confidence Level (C) Class 

0% < C < 30% Low 

30% < C < 80% Medium 

80% < C < 100% High 

 

 

The K-Means algorithm is one of the most frequently used data grouping techniques. K-

Means groups similar objects in the same cluster. An overview of the algorithm is as follows [9]  

determine the value of "K" or the number of clusters desired and determine the centroid or cluster 

center. The centroid is determined randomly from the existing data objects according to the value 

"K", if the value "K" is two then the centroid that is determined is also two. Divide each object into 

the most similar clusters. The most similar clusters are those with the closest centroid. Calculation 

of the proximity between the object and the centroid can be done using a distance function, such as 

Euclidean Distance. Recalculate cluster “K” with the average of all objects assigned to each cluster. 

Repeat the second and third steps until there are no more objects moving clusters [6]. 

The formulas used for k-means are: 

       (1) 

Where: d: distance, i: i1, i2, i3, ……, ip, j: j1, ji2, ji3, ……, jeep, k: attribute value, n: 

dimension data, x: data object. 
 

3. RESULTS AND DISCUSSION  

In this study, using hotspots or hotspots to provide solutions to existing problems using 

spatial distribution and clustering using the k-means algorithm. 
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 Figure 1. Distribution of cumulative monthly spatial hotspots in 2014 - 2020. 

The spatial results of hotspots using the Arcgis Map application can be seen that many hotspots in 

the districts of North Sumatra province occur in February, March, June, July, and August. In terms 

of climatological factors and environmental factors, it affects the number of hotspots each month. 

From climatological factors, the number of hotspots in North Sumatra is influenced by the reduced 

amount of rainfall that month. 
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Figure 2. Graphics of monthly hotspot time series for 2014 – 2020 

 

The distribution of temporal hotspots in the districts of North Sumatra province, there are 

several regencies where there are dominant hotspots per month. From Figure 2 it can be seen that 

there are 5 districts that have many hotspots per month, such as Karo Regency, Labuhan Batu 

Regency, Mandailing Natal Regency, Padang Lawas Regency and South Tapanuli Regency. The 

number of hotspots in the province of North Sumatra in the period 2014 to 2020, the highest peak 

occurred in 2014 in February. 

After doing the mapping using the arcgis map, then using the k-means algorithm clustering 

application using the weka application. Using the Weka application by using sample data then 

creating the tested data and it will produce predictions of hotspots that have the possibility of 

occurring in the district. 

 

 

  
 

Figure 3. Implementation of the K-Means Clustering Method 

In the implementation results using the k-mean clustering algorithm in weka, in January there are 

several districts that are predicted to have hotspots, namely Karo, Mandailing Natal and South 

Tapanuli districts. 

 

4. CONCLUSION  

Based on the analysis of that can be drawn from this research, namely, among others, based 

on the results of the spatial distribution of hotspots that are processed using the arcgis map, it can 

produce data on the number of distribution of hotspots that are dominant in districts in North Sumatra 

province. The dominant districts to watch out for in the dry season are Karo, Labuhan Batu, South 

Labuhan Batu, Mandailing Natal, South Tapanuli and Padang Lawas. From the results (output) 

obtained from the process of applying the k-means clustering method to the weka application, the 
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data obtained is in the form of a clustered group and the results can be made into indicators in 

determining hotspots in districts in North Sumatra province per month. 
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