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Figure 1: Map of the geographical location of Manshet and Qalarang, protected area (Study case)
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Figure 2: Study process chart
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Abstract

The vegetative and animal habitat of the Zagros area during the dry seasons has always been
threatened and destroyed by fire. The lack of advanced cartography facilities has made it difficult to
record the location and extent of the destruction of the fires, as well as their impact on plant and
animal species. Records of fire facts in terms of repeatability, susceptible species, and the extent to
which the destruction of fire destroyed is a good source of information to be used in the zoning of fire
risk and fire expansion modeling. This research is a methodology for extracting the former fires in
satellite images and detecting fire scars in Manesht and Qalarang protected areas. This process has
been done using Landsat Aimages. Varied Object-Oriented algorithms and fuzzy logic functions are
used to classify images in order to detect fire scars. Classification accuracy is evaluated with the new
QADI index too. The combination of the near-infrared change-percent index and the NBRI ¢Yburn
index, along with the use of Large and MS-Large fuzzy functions, was identified as the best
classification method. The QADI value was calculated as 0.01. The cartography of best classification
result showed a 66.75 hectare fire. The fire occurrence confirmed by NASA's fire detection systems
and the ground-based data. The methodology and results of this research are also important for experts
and planners of natural resources and the environment, in addition to being able to be used in the
remote-sensing sciences community.

Introduction

Iran is one of the countries that faces a high risk of fire in forest areas. The average annual number of
fires in Iran is 130 with the destruction of about 5400 hectares (Adab et al. 2012). Obtaining
information on the amount of destruction of forests and pastures and even fields by fire, which mainly
occurs in hot and dry seasons every year, can be very important in the field of prevention, damage
estimation and identification of potentially high-risk areas of fire (Darabi, 2017). A lot of research has
been done with the help of remote sensing in recent years, which identifies areas with different
percentages of fire risk before a fire occurs. In order to verify the accuracy of these predictions, remote
sensing can also be used to detect the fire scar, even long after its occurrence. Vegetation has diverse
functions. For example, the dense cover of pasture species in some Marni areas has caused soil
stability in these areas (Asgari et al. 2022). Therefore, the goals that are followed from fire scar
detection are also diverse. Among other things, identifying susceptible areas in the field of passive
defense is an unavoidable necessity. The western region of the country is also one of the main regions
of the country that is always exposed to threats and needs to be evaluated from a defense perspective
(Kamangar and Sadidi, 2017). Also, examining the frequency (repetition) of fire in an area in many
years, studying the effect of various factors such as the neighborhood with settlements or the passage
of roads, the area of the damaged area and the estimation of the damages, identifying the fire-resistant
plant and forest species that have grown in the area after the fire. and dominate, as well as identifying
the species that replace the previous plant species after a fire, are among the goals of studying scars
(Darabi, 2017). Identification of fire scars using satellite images with medium resolution, such as
Landsat images, depends on the classification of images with sufficient accuracy and precision. In
order to evaluate the correctness of image classification, which is widely used in remote sensing
research with various algorithms and goals, there are various indicators. Some of these indicators, such
as Cohen's Kappa, have a distorted validity despite their long-term and widespread use.
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Methodology

Preparation of basic information layers: due to the occurrence of fire almost every year in Manshet and
Qalarang protected area, the fire that happened at the end of June 2016 is investigated. According to
the 16-day time interval of Landsat 8, a frame of Landsat 8 images dated June 22, which is before the
fire, has been prepared. Also, a frame of Landsat 8 images from July 7, which was taken during the
satellite's next pass over the area and after the fire, has been prepared. Both images were downloaded
and used from the United States Geological Survey. According to the climate of the region in the dry
months, the cloudiness of the images is close to zero. In order to provide the possibility of using non-
spectral indicators, a digital elevation model map frame with a resolution of 12.5 meters was prepared
from the PALSAR sensor on the ALOS satellite.

Results and Discussion

Landsat satellite images have been geometrically corrected after downloading; Because despite the
same coordinate system and image system that was considered for layering Marbod to the limit of the
protected area and satellite images, there was some displacement. The amount of cloud cover in both
satellite images was equal to zero. This is normal due to the climate of the region in the dry season.
Then, the Landsat images were layered according to the mask area, and radiometric corrections
(overall) were performed on the spectral subset, including bands 2 to 9. In order to obtain the amount
of reflective energy above the atmosphere in non-thermal bands or TOA Reflectance, it was used
according to the existing instructions about Landsat 8 images and the quantities included in the
metadata file.

Conclusions

The current research was carried out with the aim of revealing the scar of fire in the protected area of
Manshet and Qalarang, in the forest areas in the north of Ilam province. Landsat satellites have been
used to conduct research on multi-temporal remote sensing satellite images with medium resolution.
With the analysis carried out in this research, it was found that object-oriented classification, by
having facilities such as creating diversity in bands and indices, as well as the possibility of using
fuzzy membership functions instead of classical membership, increases the level of confidence in
classification. Also, the object-oriented method has a higher speed in image processing, and this is due
to the use of rulesets instead of single processes. Therefore, this method has high capabilities in
classifying remote sensing images. In the field of evaluating the accuracy of classifications, there are
indicators, the most important of which is kappa. Considering the criticisms on Kappa, the necessity of
continuity in the field of improving the classification accuracy evaluation indicators for remote
sensing is felt more and more. Therefore, in this research, in addition to the Kappa index, the new and
Iranian Kadi index has also been used. On the other hand, despite the fact that in countries with vast
forest resources, the detection of fire wounds with remote sensing images has been used for years, but
in our country, this scientific field has remained abandoned; Therefore, the fire scar detection
methodology presented in this research contains new points in the field of improving the technique,
speed, accuracy and precision in the extraction of fire scars. (Arkhi, 2015). also used the object-
oriented method to classify natural covers using TM and ETM+ data, the accuracy of the classification
done with Idrisi software was 95%. This method involves spectral and shape variables in the
classification process, especially in the areas where the phenomena have shape, texture and spatial
changes, it is capable of segmenting the phenomena and complications, and it can be used for land use
studies. In foreign research, Eastwood et al. concluded that in spot images, using mid-infrared instead
of NDVI index provides better results in fire scar detection. Hudak and Brockett, Shaw and Dunkin,
also demonstrated the superiority of the parallel pipe method and principal component analysis for fire
scar extraction from TM images. Based on the results of this research, it seems that the use of object-
oriented classification techniques and the use of Large and MS-Large fuzzy functions and the setting
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of rulesets in which the percentage of near-infrared changes and the burn index of NBRI57 are used
have the best results in extracting fire scars in It will have Landsat 8 images. From a technical point of
view, if first, the areas with NIR (near infrared) change percentage of 48% and above are selected as
candidate class, and then the range with NBRIS7 > 0.44 is selected from the candidate class and the
NoData pixels are removed, the classification accuracy is very high. will be. In this case, it is expected
to reach a kappa of 95%, which is equivalent to 0.01 CADI and indicates a very accurate
classification. The methodology presented in this research will be innovative and pioneering for
environmental researchers and experts as well as remote sensing.

Keywords: Kadi, Eskar Fire, Objectar, Fazi, Manshet and Qalarang
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