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h Aim: This research evaluated spatial and temporal changes in Meighan
Research Paper wetland from 1959 to 2023 using TM and OLI images of Landsat 5 and 8.
Materials & Methods: For this purpose, image data from SVM and NDWI,
Vol: 14 MNDWI, and AWEI were used. Each classification’s spectral and spatial

performance was compared using Pearson's correlation. New indices such as

No: >4 AWEI and the support vector machine model have been used in this research.
P: 104-119 Finding: In general, the SVM model, along with NDWI, MNDWI, and
e - e AWEI indices, achieved better results regarding spectral and spatial quality.
AL 2023-06-28 The lake level sharply decreased between 1959 and 2023 based on the
Revised: 2023-08-25 applied methods. The results show the effectiveness of AWEI and MNDWI
. 0oL models in detecting water level changes in certain time intervals.

Accepted: 2023-09-03 Conclusion: As a result of the AWEI index, from 1959 to 2023, the area of
Published:  2024-02-01 the lake decreased from 112.6 square kilometres to 78.5 square kilometres,
and in other words, its area increased from 64.71% to 45.11% of the studied
area. This research showed the possibility of estimating the water level
changes in the lagoon using satellite data. In the support vector machine
Keywords: index, the area of the lake increased from 79 square kilometres to 24.81
« Support vector machine square kilometres, and the wetland area decreased from 45.4% to 14.25%.
o Normalized water difference index  'he highest Pearson correlation between AWEI and MNDWI was observed
« MNDWI in 1959, 2003, 2015, and 2023, with values of 0.93, 0.96, 0.97, and 0.97,

« Automated water extraction index ~ espectively. o _ _
« Migan wetland Innovation: So far, spectral indices and learning algorithm models have not

been used to investigate the Meighan wetland. In this research, different
spectral indices and bands have been used for this purpose. This volume of
spectral indices has not studied the Meighan wetland area.
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Extended Abstract

1. Introduction

Climatic changes and mismanagement in recent years have caused the destruction of wetlands and lakes in
large parts of the world, especially arid and semi-arid areas. This phenomenon is more evident in the central
parts of Iran, and studies have shown that wetlands and lakes are drying up. Meighan wetland is one of the
cases that has faced a sharp decrease in water level. This research evaluated spatial and temporal changes
in the Meighan wetland from 1959 to 2023 using TM and OLI images of Landsat 5 and 8 satellites. For this
purpose, image data from the support vector machine model and normalized water difference spectral
indices (NDWI), modified NDWI index (MNDWI), and automated water extraction index (AWEI) were
used to extract the water level. The spectral and spatial performance of each classification was compared
using Pearson correlation.

2. Materials and Methods

Landsat 5 and 8 satellite images from 1959, 2003, 2015, and 2023 were obtained from the US Geological
Survey website in this research. These images were considered to have the least cloudiness for July. TM
images show a wide range of gray levels and two distinct peaks for land and water surfaces. The observed
images were classified based on the SVM model and three differentiating indicators of dry and water areas.
In processing spectral indices of water, using arithmetic operations, single numbers of two or more spectral
bands were obtained. Based on the spectral features, a suitable threshold of indices was applied to the image
data to separate the land and water classes from each other. The pixels representing the shoreline were
transformed into a layer to determine the boundary of the shoreline and enable the calculation of the area
and perimeter of the wetland. In order to extract the blue zone from the remote sensing images, several
spectral indices have been proposed, in which the normalized difference between the two bands is usually
calculated. Then, a suitable threshold is created to divide the results into two classes (zones with and without
water). This research used MNDWI, NDWI, and AWEI indices in TM and OLI gauges to identify blue
areas.

3. Results and Discussion

The first step extracted the blue zone using a support vector model (SVM). The image below, which was
obtained using Landsat 5 and 8 satellites, shows the changes in the lake from 1959 to 2023. These images
are classified into two parts, water area and waterless area. Training samples were randomly collected from
homogeneous areas. RBF function was chosen as the central method in SVM classification. This function
works well in most cases and can linearly solve the problem of non-separation of regions. After
classification, waterless areas were removed from the images because this research was focused on water
areas. In this research, a threshold value of zero was considered to create consistency between all applied
indicators. According to the NDWI, MNDW!I, AWEI, and SVM indices, the changes in wetland level have
been very intense in this period. The results show that the surface area of Meighan wetland in July 2013
was equal to 79 square kilometers based on the SVM model. According to this index, the area of the lagoon
decreased to 24.81 square kilometers until July 1401. According to the obtained results, the highest amount
of water level change was observed in the northern part of the lagoon. The highest Pearson correlation
between AWEI and MNDWI was observed in 1959, 2003, 2015, and 2023, with values of 0.93, 0.96, 0.97,
and 0.97, respectively. The lowest value of Pearson correlation between NDWI and MNDW!I was observed
in 1959, 2003, 2015, and 2023, with values of 0.85, 0.76, 0.86, and 0.74, respectively.

4. Conclusions

In this research, satellite images and GIS have been used to identify and analyze spatial changes and
quantify the level change of the Meighan wetland. Using satellite images to extract information about the
changes in the water level of wetlands has high speed and accuracy. This is especially evident in longer
periods of time. This approach is based on SVM classification and NDWI, MNDWI, and AWEI spectral
indices. According to the Pearson correlation results, the MNDWI and AWEI indices have achieved better
results than other indices in determining the water area. The results show that no water index can
automatically distinguish water surfaces from shaded surfaces. Compared to the NDWI index, the MNDWI
index is more suitable for detecting water in built-up areas. The threshold values applied for the MNDWI
index are much lower than the NDW!I index. Using zero values as a default threshold value can increase
the accuracy of water separation in MNDWI detection. This can be very useful for more accurate extraction
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of blue areas with this index. In addition, the MNDWI index provides more detailed information about
water than the NDWI index.
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