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Fig6. Location of active fires using the real barang image MODIS (left) and false image (right) Red color (band 7), green
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color (band 7), green color (band 5) and blue color (band 4)



Vel )L@-} (rgﬂ ejw/rﬂbju db)ﬁbdb BLJ &\é‘,&:.- e AJ‘.ALAJ)"J 5‘0:"-".‘"'

J sl aglie Jol (AL iy (S g 2l
b dd i5T slas 3l eslizal el gl (653w 55T A
Landsat 8/OLI sdovws kil S5 iy Sl S0
ST i b ool sla S Ll

A JS5) Ae2 0L (550

Landsat 8/0OLI st sl S 5 Jagy 31 eslanad

RS S el g 5 0 g bl (3L b
St g 3 il Lasls GO s cpl LS e lee
CS - S 9 Sy (S ey ekl Jb

e el S bl s e OLES 1y (g g ST

=
-

Al

‘(V -L;lf)}‘f; &J Landsat8/OLI,1_,~a? J'l e“c‘ﬁh‘*'\o/'*/*' BL JLOJ. ‘55‘”‘."5]“}%&;’)'}\5 ﬁ) 57.;; .AJS;:'
(¢ .\5\-3)@1;.(3)}(0 .\.ab)f-ﬂug.u

Fig 8. The false barang image of the active fire site on red color (band 7), green color (band 5) and blue color (band 4)
09/20/2015 extracted from the Landsat 8/OLI image

ol oS o gl odd S Glaesls as gas
Sy 55 Sdeels S Dl i b e e sladi sl Ol geas (oS
ke el S e Ol L i
23 e ka4 seme S Olgsas Oloees Landsat-8
VIRS 375 5T Lasis glaesls aS bl 5l coles
ol g bl (¢ m ks OIGl &S 353 e eslitad
bl S e (Y USKE) AS e ealp 1 S iy

Jbs 25T aiess gloslsale slaas i slael Solalllas

= w3, Advanced Spaceborne Thermal  jslai s
sblks CwS wd gl Landsat-8 WSl 5 S
o3 e Slles ojlale Jlb 5T MODIS sl
5 s (OY) 0L 5 S 3 S 13 eslatalsy g
S OV g (Y1) 01 5 35,8 «OA) O
Lol o ahol cole ¥ Sle Landsat-8 sVIIRS

5 eslizal 48 553 0 O S Bl s Oles L3 el &

AR



e o3zl b daall; ga VB 3 Jlad (sl g 5T 503 208 ooy

25 sl 5 dee bl sl s Ol5 e
sladxs  Landsat-8 2obal e leSsa s
dod 534S s e Ol 1 edusean] dilaie Waig) g 55T
St S8 L5 Jlead S w050 Op e 4 Slex
S Cl e WS el (b e xS ST
Ls glald Jad (5w 5T e polas b Olejen

5,5 Landsat-8 slas 5l 6,8, L Ol Como

23S 5 aslie 5 b5l

slakil Slsl dleel 555 (sl 5 G2 5230,
w5 o Gbls 5 (655w BT s p sln LaNGSAES ot
Sl i oo 5 oL G
S el elian S8 @ polal s el plul
V s Landsat-8 v i oNU s 1y Jb (g5 s 25T adlaie
Sl BB o 1 cl sld (s sl YA
et oS ) el L Landsat-8 s ol
wlis S 5 G 0l LIS bl 0
Ly et g ST (Y0) OLSen 5 535,58 Loy s dplnil 1S

Ky 5 (F hL) s K55 (& KL) 305 K55 Landsat B/OLI » puas 51 ek putaal Y AA/10/0Y 55 Jlad 5T 5 e A 03

(Y L) Q.J

Fig 9. Active fire image on 05/07/2018 extracted from Landsat 8/OLI image, red color (band 4), green color (band 3) and
blue color (band 2)

'YV



Table 1. Characteristics of fire registered in Hoor-Al-Azim wetland
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Fig 10. Diagram of the area of active fires recorded in Horul Azim wetland during the study period
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Abstract

MODIS and VIIRS images are currently used to
detect active fire due to their high spectral and
temporal resolutions. The aim of this study is to
evaluate active fires in the wetlands using the
remote sensing method. For this purpose, MODIS
(Terra and Aqua) and VIIRS images were acquired
during 2002-2022 for the months of June, July, and
August. After preliminary investigations, the
images were processed using ENVI and the area
was calculated using Arc GIS. It was found that
most of the fires occurred in the western parts of
the wetland and there was no possibility of using
ground data related to the fires, so Landsat 8/OLI
images were used as a ground truth map to
evaluate the accuracy of the results and the
accuracy of the satellite images. It was confirmed
by the band combination method. The results
showed that the largest fire in this wetland
occurred in July 2018 and August 2015 with areas
of 13564 and 13500 ha, respectively.
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In 2018 and 2022, 36 and 27 percent, respectively,
and more than 70 percent were less than 10000 ha.
The trend of extensive occurrence has increased.
39 percent of the fires occurred in July, which was
the highest compared to June and August. In 2018,
the highest number of large fires was observed in
this wetland. Due to the unknown cause or causes
of the fire in the study area, no specific trend can
be considered for the spatial and temporal changes
of the fire. The spatial and temporal changes in the
occurrence of this wetland are such that it is
difficult to design a spatial and temporal model or
pattern for it.

Statement of the Problem:

Vegetation fires are a major environmental hazard
today, and vegetation and forests are increasingly
exposed to fires from human and natural sources.
The use of satellite imagery to detect active fires is
widely used in many countries. Using daily
satellite imagery can provide important
information and details about the fires that have
occurred. Since many fires occur in the Hoor-Al-
Azim Wetland each year due to natural or human
factors, the aim of this study is to identify fire-
prone areas and evaluate satellite images that
monitor and record active fires. Nowadays, many
fires occur due to natural factors such as climate
change, dry weather, and lack of precipitation, or
human factors such as arson or other actions that
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cause fires. Having up-to-date information with a
high degree of certainty can be helpful in
managing fires.

Purpose:

In this study, the Visible Infrared Imaging
Radiometer Suite (VIIRS) 375-m active fire
product is used to detect active fires in the wetland,
and its improved spatial resolution enables the
detection of smaller fires. The aim of this research
is to identify fire-prone areas and evaluate satellite
images that monitor and record active fires. What
sets this research apart from other studies is that,
for the first time, daily VIIRS images and existing
MODIS satellite fire products on the Terra and
Agua satellites are used to show the most extensive
fires in a region.

Methodology:

To conduct this research, after preliminary
investigations related to the history, area, and
locations of the fires, the required products from
MODIS (MODO2QKM) and VIIRS (VNP14A1)
images were obtained from the
website https://search.earthdata.nasa.gov. The
comparison of fire pixels and non-fire pixels on
different days was performed using ENVI. Using
the fire mask layer, which is one of the important
layers in fire products, fire pixels were identified,
and the area and accuracy of the fires in the mask
layer were verified. The identified fire pixels in the
images were converted to point data using ARC
GIS, and then the fire pixels of the sensors were
compared and evaluated simultaneously. It is
worth mentioning that in this research, images with
natural color or composite (channels 1, 2, and 3)
are provided to clearly show the exact location and
extent of the fire in the wetland.

Results and discussion:

The reason for choosing the warm months of the
year (June, July, and August) to detect and
investigate wetland fires is that usually at this time
of year, due to the warm weather and lack of
moisture, the probability of a fire is higher than
other times of the year. Also, due to the low cloud
cover in these months, it is easier to detect active
fire in the wetland. In this study, images from
multiple sensors, including Terra and Visible
Infrared Imaging Radiometer Suite (VIIRS) with a
spatial resolution of 375 meters, were used to

identify the most extensive active fires daily in the
wetland, and several active fires were
simultaneously observed and recorded by multiple
sensors. In other years, smaller-scale fires have
occurred in this wetland, but this article examines
the largest fires in this wetland. The use of images
from multiple sensors greatly contributed to the
accuracy of the fires to avoid results with low
accuracy. It should be noted that after the
necessary investigations, no research or study has
yet been found on monitoring vegetation fires
using real satellite images, and its results are
somewhat questionable. Therefore, the results of
this research were compared and confirmed with
the results of foreign research. Based on the results
of this article, it can be said that for the first time in
Iran, using real images and the remote sensing
method, the detection of active fire in an area that
is constantly exposed to fire is possible, and the
efficiency of satellite images for detecting fire in
the shortest possible time after its occurrence has
been proven.

Conclusion:

The results obtained from the evaluation of fires in
the Hoor-Al-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 areas were observed on 08/15/2018,
08/11/2018, and 07/16/2018, respectively. More
than 36% of the fires occurred in 2018 and 27% of
the 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 days when a fire occurred in the wetland, the
fire was not limited to one day and continued for
several consecutive days. In terms of spatial
changes in the occurrence of fires, it is not possible
to identify a point or points in terms of the
possibility of a fire in the following month or year,
and there is a possibility of a fire occurring in any
part of the wetland. In terms of temporal changes
in the occurrence of fires, July had the highest
number of active fires in the wetland during the
study period. Given the dense reed cover and
specific environmental conditions of the wetland, it
is possible for a small fire to spread to other parts
of it and turn into extensive fires. The identified
active fires in this wetland vary in terms of extent,
intensity, and direction of fire movement. Due to
the unknown cause or causes of fires in this
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wetland, no specific trend can be considered in Keywords: Visible Infrared Imaging Radiometer
terms of spatial or temporal changes in the Suite (VIIRS), Fire detection, Remote sensing,
occurrence of fires. Regardless of the natural or Hoor-Al-Azim Wetland.

human causes of fires, fire is currently one of the
most important threats to the wetland.
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