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Abstract

Forest and land fires occur every year in Indonesia. Efforts to handle forest and land fires have not bec
optimal because fires occur in too many places with unclear patterns and densities. The study analyzc
the spatiotemporal patterns of burned areas and fire density in fire-prone areas in Indonesia. Data

burned areas were taken from http://sipongi.menlhlgo.id/. The website collected its data from NOA
(National Oceanic and Atmospheric Administration) images. Data were analyzed using the hot sp
analysis to determine the spatiotemporal patterns of the burned areas and the kernel density analysis

examine the density of land fires. Findings showed that the spatiotemporal pattern from 2016 to 20:
formed a hot spot value in the peatland area with a confidence level of 90-99%, meaning that land fir
were clustered in that area. In addition, the highest density of land fires also occurred in the peatlar
areas. Clustered burned areas with high fire density were found in areas with low-medium vegetatic
density—they were the peatland areas. The peatland areas must become the priority to prevent ar
handle forest and land fires to reduce fire risks.

1. Introduction

Forest and land fires are recurring events in Indonesia and are the main contributors to climate chany
[1-3]. Various methods have been carried out to overcome forest and land fires, yet they do not sho
satisfying results [4]. The traditional method to monitor fires employing the community is still practice
in Ind ia, including in South Kali [5, 6]. This method, however, has made fire manageme
less effective and dangerous. Electronic and computer technology has enabled the development
methods for handling forest and land fires througk -based g ial systems [6].

4 P

Geospatial technology is the most appropriate and easier method in geographical ph
including monitoring land fires [7]. As fires often occur in spatially vast and dangerous areas, the use
geospatial technology is considered the most appropriate choice to handle such fires [8]. Geospati
technology allows analyzing feigstand land fires at various spatial and temporal scales [9]. Geospati
analysis can also prevent fuli l‘a\ud help conserve forest and land resources [10]. A geograph
information system (GIS) cu‘f cient analysis of geographic phenomena, including spatial patte;
analysis or spatial relationship g [9, 11-14].

Spatial autocorrelation analysis is an analysis in GIS. Spatiotemporal autocorrelation refers to tl
correlation of events within themselves over space and through time. It reflects the extent to whic
events with similar properties are clustered or dispersed [15, 16]. Spatial autocorrelation analysis aims
analyze whether the variables are spatially correlated and how relevant they are and how they genera
hot spots [17, 18]. Hot spot analysis, an autocorrelation analysis, refers to calculating the Getis-Ord €
statistic for cach clement in the dataset. The Getis-Ord G; value can be used to detect the spati
distribution of clustering high-value or low-value spatial units [19]. The Getis-Ord G/ value based ¢
the normal distribution hypothesis test is more sensitive than the LISA (Local Indicators of Spati
Association) method based on the random distribution hypothesis test [20].

In addition to using Getis-Ord G, spatial-temporal analysis can use kernel density analysis. Kern

density in the geographic information system is a method to determine whether or not an occurrit

8. Tanggal 16 Desember 2021, artikel telah online
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Abstract

Forest and land fires occur every year in Indonesia. Efforts 1 handie forest and land fires
have not been optimal because fires occur in too many places with unclear patterns and
densities. The study analyzed the spatiotemporal patterns of burned areas and fire density
i fire-prone areas in Indonesia. Data of burned arcas were taken from hitp://sipongi men
Ihk.goid/. The website collected its daa from NOAA (National Oceanic and
Atmospheric Administration) images. Data were analyzed using the hot spot analysis o
determiine the spatiotemporal patierns of the burned areas and the kernel density analysis
0 examine the density of land fires. Findings showed that the spatiotemporal pattern
from 2016 10 2019 formed a hot spot value in the peatland area with a confidence level of
90-99%, meaning that land fires were clustered in that area. In addition, the highest
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