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fig 1. Location of the study area
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Fig 2. Location of active fires using MODIS daily composite imag(2002-2015)
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Fig 4. Location of active fires using VIIRS daily composite images(2018-2022)
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Fig6. Location of active fires using the real barang image MODIS (left) and false image (right)
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Fig 7. The false color image of the fire site related to 8 days after the active fire on 08/11/2015 Landsat 8/OLI image
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Fig 8. The false barang image of the active fire site on 09/20/2015 extracted from the Landsat 8/OLI image
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Fig 9. Image of active fire on 05/07/2018 extracted from Landsat 8/OLI image
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Table 1 . Characteristics of fire registered in Horul Azim wetland
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Table 1 continues. Characteristics of fire registered in Horul Azim wetland
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Investigating the most extensive active fires in Horul Azim wetland using satellite
images

Abstract

Today, the images of MODIS and VIIRS sensors are widely used to identify active fire due to their high spectral and
temporal resolution. The purpose of this study is to evaluate active fires in Horul Azim wetland using remote sensing
method. For this purpose, MODIS Terra (Aqua) and VIIRS sensor images were obtained in the period of 2002-2022,
corresponding to the months of June, July and August. After preliminary investigations, the images were processed with
ENVI software and the area of fires was calculated with Arc GIS. It was found that most of the fires occurred in the
western parts of the wetland and it was not possible to use ground data related to fires, so for the accuracy of assessments
and the accuracy of satellite images, Landsat 8/OLI images were used as a ground accuracy map and its results were used
It was confirmed by the band composition method. Based on the results, the largest fires in this wetland occurred in July
2018 and August 2015, with an area of 13,564 and 13,500 hectares, respectively. In 2018 and 2022, 36 and 27 percent of
fires occurred, respectively. Fires have occurred and more than 70% of fires have an area of less than 10,000 hectares.
The trend of large fires has increased. 39% of fires were in July, which was the highest compared to June and August. In
2018, the largest number of large fires were observed in this wetland Due to the absence of the cause or effective causes
of the fire in the study area, it is not possible to consider a specific trend for the spatial and temporal changes of the fire.
The spatial and temporal changes of the occurrence of fire in this wetland are such that it is difficult to design a spatial
and temporal model for it.

Keywords: visible infrared images, fire verification, remote sensing, Horul Azim wetland
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Investigating the most extensive active fires in Horul Azim wetland using
satellite images
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Today, vegetation fire is considered as an environmental hazard, and more and more vegetation and forest cover are
exposed to man-made or natural fires. The use of satellite images to identify active fires is significantly used in most
countries. Using satellite images on a daily basis can provide important information and details about the fires that have
occurred. Since many fires occur every year due to natural or human factors in the Great Horul Azim wetland, the purpose
of this study is to identify fire areas and evaluate satellite images that monitor and record active fires. Nowadays, when
many fires are caused by natural causes such as climate change, dry air and lack of atmospheric precipitation, or human
causes such as deliberate fire or other actions, having up-to-date information with a high percentage of confidence can
Be a pioneer in the management of fires.

Purpose:

In this study, to detect active wetland fires from the 375 m resolution channel products of VIIRS images, the improved
spatial resolution enables the detection of smaller fires. The purpose of this research is to identify fire areas and evaluate
satellite images that monitor and record active fire. What makes this research different from other works is that, for the
first time, from the images of the Visible Infrared Imaging Radiometer Suite (VIIRS) and the available satellite fire images
from the MODIS instrument on the Terra and Aqua satellites on a daily basis, the most extensive fires in a region shows,
is.

Methodology:

To carry out this research, after preliminary investigations related to the date, area and positions of the fire, the required
products were obtained from MODIS images (MODO2QKM) and VIIRS images (VNP14A1) from earthdata.nasa.gov.
The comparison of fire pixels and non-fire pixels on several different days was done using ENVI software. Using the fire
mask layer, which is one of the most important layers in fire products, fire pixels were identified and the area and accuracy
of fires in the mask layer was confirmed. The fire pixels identified in the images were converted to point data using ARC
GIS software, and in the next step, the fire sensor pixels were compared and evaluated simultaneously. It is worth
mentioning that in this research, natural or composite barang images (channels 1, 2 and 3) are presented so that the exact
location of the extent of the fire in the wetland can be clearly displayed.

Results and discussion:

The reason for choosing the hot months of the year (June, July, and August) to discover and investigate fires in the Horul
Azim wetland is that usually during this time of the year, due to the heat of the air and lack of humidity, the probability
of fire occurrence is higher than at other times of the year. Also, due to the low amount of cloudiness in these months, it
is easier to discover an active fire in Horul Azim wetland. In this study, multi-sensor images, including Terra and visible
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infrared with a resolution of 375 meters, were used to identify the largest active fires in the lagoon on a daily basis, and
several active fires were observed and recorded simultaneously by several sensors. In other years, smaller scale fires have
occurred in this wetland, but in this article, the largest fires in this wetland have been examined. Using the images of
several gauges helped the accuracy of the fires to avoid low accuracy results. The point that should be pointed out is that
after the necessary investigations, so far no research has been found on vegetation fire monitoring using real satellite
images, and its results are somewhat doubtful. Therefore, the results of this research were compared and confirmed with
the results of foreign researches. Based on the results of this article, it can be said that for the first time in Iran, using real
images and using remote sensing method to detect active fire in an area that is permanently exposed to fire, the
effectiveness of satellite images to detect fire in The shortest possible time for its occurrence is possible.

Conclusion:

The results obtained from the evaluation of the fire in Horul Azim wetland show that more than 70% of the fires that
occurred in this wetland have an area of less than 10,000 hectares. The largest fire area was observed on 15/08/2018,
11/08/2018 and 16/07/2018, respectively. More than 36% of fires occurred in 2018 and 27% of fires occurred in 2022.
The highest number of fire days in 2018, (13) days in the study area was observed in VIIRS images. It can be said that on
most of the days when the fire occurred in the lagoon, the fire was not limited to one day and continued for several days
in arow. In terms of the locational changes of the occurrence of fire, it is not possible to specify a point or points in terms
of the possibility of a fire in the next month or year, and there is a possibility of a fire occurring in any part of the wetland.
In terms of time changes of fire occurrence, July had the highest number of active fires in the wetland during the study
period. Due to the dense cover of reeds and the special environmental conditions of the wetland, it is possible for a small
fire to spread to other parts of it and turn into large fires. The active fires detected in this wetland are different in terms of
extent, intensity and direction of fire movement. Due to the fact that the cause or causes of fires in this wetland are not
known, it is not possible to consider a specific trend in terms of spatial or temporal changes in the occurrence of fires.
Regardless of the natural or human causes of fires, currently one of the most important threats to Horul Azim wetland is
fire.

Keywords: visible infrared images, fire verification, remote sensing, Horul Azim wetland.
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