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ArticleInfo ABSTRACT
Articletype: Land Surface Temperature (LST) is a critical mefdc understanding energy
Research Article exchange processes influenced by land use andclavetr changes. This study

aimed to assess the patterns of LST in resporséaest fire on Khaiz Mountain
in the Gachsaran region, which covers 68.56 sckitometers. On June 2, 2019,
a wildfire ignited and persisted until June 12. iDgrthis period, a land use and
Received: 10 June 2023 land cover (LULC) map was produced using a suppector machine (SVM)
Revised: 09 January 2024 classification. The study revealed that the forksteea, originally spanning 4.61
Accepted: 14 February 2024 square kilometers, was reduced to merely 0.42 sckimmmeters as a result of the
fire. Concurrently, the LST index recorded a risenf a range of 26.1 - 53.11
degrees Celsius to 33.2 - 57.23 degrees Celsidgaiting a significant increase
dof 7 degrees in minimum temperature. Additionathe Normalized Difference
Vegetation Index (NDVI) reflected a loss of 9.6%uare kilometers of grasslands
and forests. The Normalized Difference Snow Indd$l) also exhibited an
increase of 0.515. A negative correlation was fobetiveen the LST and NDVI,
evidenced by coefficients of -0.52 on May 25 an®10on June 10. Conversely,
the strongest positive correlation of 0.59 was ol between LST and NDSI.
The findings demonstrate that the wildfire oblitech91% of the forest coverage
in the area and expanded the extent of barrenftanad 63.86 square kilometers
to 68.07 square kilometers.
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INTRODUCTION

One of the important research topics in the ussatéllite imagery is the monitoring of fires, their

impact on air quality and the effects they leavetl@environment (Saidi et al., 2021). Therefooe, t

preserve natural and man-made landscapes, it entesto identify appropriate methods for

monitoring burned areas and preparing intensitimasion maps using satellite data (Amos et al.,
2019). In recent decades, several sensors, sucthea®ddvanced High-Resolution Radiometer
(AVHRR) and the Advanced Spatial Thermal Radiatod Reflection Radiometer (ASTER), have
been installed on satellites to monitor fires (Sestdal., 2021). Another widely used sensor is the
Moderate Resolution Imaging Spectroradiometer (M&®DWwhich has attracted attention due to its
high temporal resolution and allows for the rapé&tedtion of active fires, identification of burned

areas, or assessment of forest fire risk (Seydalet2021). This research aims to improve the
performance of the existing forest fire index, &émdthis purpose, Sentinel 2 images were used.

In this study, the NBR+ index is proposed base&entinel 2 multispectral images to identify burned
areas and the methodological approach adoptedtéontiee the performance level of this index is
shown. First, previously presented indices in figlel are introduced and a comparison between them
and the NBR+ index is made. In the meantime, tlsaes that determined the formulation of the
proposed index are explained and finally, the netbé verifying the accuracy of the results is
described based on the conventional approach dppligemote sensing, including the confusion
matrix (Hasmadi et al., 2009). All experiments wpmformed using Arc GIS software. The raster
calculator tool allows the implementation of indeguations using software operators. Near-infrared
(NIR) and shortwave infrared (SWIR) bands are useadktect burned areas. The NIR band highlights
changes in canopy cover and reflectance of bureeek. While the SWIR band identifies changes in
dryness (Silva et al., 2003). After a fire, NIRleetance decreases sharply as vegetation covestjs |
while SWIR reflectance increases due to the remotalater-retaining vegetation (Schepers et al.,
2014). Several algorithms have been developed tectdburned areas by combining NIR and SWIR
bands. Although some spectral indices have beeelaj»d based on SWIR, red, and NIR bands only.
Among the wide range of available spectral indidesy indices, normalized burn ratio (NBR),
normalized burn ratio in SWIR band (NBRSWIR), nolimed difference shortwave infrared index
(NDSWIR), and mean infrared bispectral index (MIRBVere compared.

According to the NBRSWIR index, the maximum reféeate on January 8, 2 days before the fire, was
0.08. While this value reached 0.32 on JanuarysBbwing a significant increase. The area of this
area on this day was 4.05 km2, which did not shaigaificant change compared to the threshold of
0.08 on January 8, which was 14.4 km2. However,sihectral reflectance of -0.07 on January 8
increased from 7.85 km2 to 9.93 km2, increasingnfr6.5% to 20.9%, which was an increase of
4.4%. Accordingly, the highest values affected bg fire were in the northern part of the region,
which is located within the territory of the Repigbbf Azerbaijan. In the NDSWIR index, the
maximum threshold on January 8 was 0.16. If pasitralues are considered as areas with high
reflectances, then at a threshold of 0.04 and abawnearea of 26.86 km2 has high reflectances.
Positive values started at 0.12 on January 25 amdred an area of 23.99 km2, but no significant
changes were observed. The extent of this areedtat] the area affected by the fire.

CONCLUSION

The results of this study confirm the ability tocarately map burned areas using remote sensing.
Multispectral images provided by Sentinel 2 sateliensors have a high ability to detect fire zpnes
but they require the appropriate selection and d¢oation of bands. The presence of several indisator
allows for the achievement of desired results. H@weenvironmental characteristics can reduce the
level of accuracy of the final map. Water bodied alouds cause errors for some indicators, ané fals
reflections with an unjustified increase in pixal® considered burned areas. Even if the distuebanc
of water bodies and clouds can be removed usingapaethods, the indicators must have the ability
to reduce the effect of these phenomena. The ndigaitor presented in this study for Sentinel 2
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images makes it possible to detect the reflectodrimirned areas even in the presence of water $odie
and cloud masses. This index has achieved high &appfficient values of 0.92 compared to the
MIRBI, NDSWIR, NBRSWIR, and NBR indices.
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