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ARTICLE INFO ABSTRACT

. . Vegetation as a natural component plays a significant role in increasing
Avrticle type: permeability, improving soil, reducing evaporation, and reducing the runoff and
Research Paper thus reducing the possibility of flooding. The use of new technologies such as
remote sensing and geographic information system to study plant ecosystems and
prepare land cover maps is necessary to know the effectiveness of these tools and to

Article history identify the best methods of their use. The purpose of this research is to investigate
i the vegetation cover using the NDVI and compare the performance of three
Received: 15 June 2023 supervised classification methods, the maximum likelihood method, the minimum

N distance from the mean, and the parallelepiped method in a part of the Great Karun
Revised: 29 August 2023 watershed. To this end, TM and ETM images of Landsat satellite were used in one
Accepted: 31 August 2023 interval and NDV1 in a 10-year interval (May 2008 to May 2018) with the help of
. . supervised classification and maximum likelihood algorithm. The above data were
Published online: 06 October 2023!,enared and analyzed using ENVI4.2 software, and the effectiveness of each
method was evaluated with the overall accuracy index and Kappa coefficient. Based
on the results in the maximum likelihood method, the overall accuracy rate is
90.35% and the Kappa coefficient is 0.878, in the minimum distance method, the
distance from the mean is 74.32% and its Kappa coefficient is 0.675, and in the
parallelepiped method, the overall accuracy is 67.09% and the Kappa coefficient
was calculated as 0.593. Based on the results, the maximum likelihood method has
the highest level of accuracy in satellite data group classification. Moreover, the
results showed that in the 10-year period in Dez, Karun, and Karkheh watersheds,
Keywords: the spectral reflectance related to vegetation has decreased by 7.4%, 10.64%, and

13.83%, respectively. The results of this research can be effective for the practical
Maximum likelihood algorithm, use of the analysis that was done in relation to the studies of runoff and flood.
Great Karun watershed, NDVI, According to the process of vegetation changes due to natural or human factors, the

Supervised classification, Landsat. {need for proper management in this area seems necessary.
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EXTENDED ABSTRACT

Introduction: Suitable vegetation cover causes 50% of precipitation to penetrate into the soil and amplification
Groundwater aquifers and reducing soil erosion. Therefore, the positive effects of vegetation in reducing runoff
and water erosion and reducing erosion and soil loss as a result of the establishment of suitable and stable
vegetation have been accepted and proven in the research literature as a scientific principle and it has been
shown that the the average volume of runoff in different conditions of vegetation has a significant difference
with each other. VVegetation of an area has an inverse relationship with the volume of runoff produced because
vegetation acts as a protective shield for the soil. In addition, in many studies, the efficiency of the NDVI has
been confirmed as one of the most useful tools for studying vegetation. One of the fields of interest of
researchers in the research related to the application of remote sensing in vegetation studies is the review and
comparison of different supervised classification algorithms for the assessment of vegetation cover and its
distribution.

Methodology: In terms of water resources, the Great Karun Watershed is one of the most important watersheds
in the country, and the frequency of rainfall, especially in the headwaters of this watershed, has created a
significant potential for surface and underground water resources. This watershed covers about 4.2% of the
country's total area. The Great Karun watershed is also one of Iran's open basins with an area of 67,257 square
kilometers and its main river is Karun. The normalized difference vegetation index has been the first and most
famous index to identify vegetation in remote sensing and identifies vegetated surfaces with high absorption and
low reflectance in red (RED) and nearinfrared (NIR) wavelengths, respectively. After the primary processing is
done on the satellite images, it is time to classify the images using the supervised method. In this study, in order
to perform the classification, first, for each class, small areas in the image, in terms of reflective values, their
figures were uniform and had good distribution, were selected as training samples for classification. Since to
detect complications in satellite images, it is necessary to display them in a recognizable way for the human eye,
True and false color images and images existing in Google Earth were used. Algorithm selection and application
is the most important step of classification. Types of classification are divided into supervised and unsupervised.
In this study, the supervised method and the algorithm of maximum likelihood, minimum distance from the
mean, and parallelepiped were used. The evaluation of the spectral reflectance of the classes and their resolution
can be done at the same time by sampling the pixels as a pattern of spectral or informational classes. Therefore,
to ensure the accuracy of the classification, the accuracy of the classification was evaluated. One of the most
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common ways to express classification accuracy is to prepare a classification error matrix. In an error matrix,
parameters of overall accuracy, producer accuracy, user accuracy, and kappa coefficient are calculated.

Results and Discussion: Supervised classification of satellite data was done using three methods: Maximum
Likelihood, Minimum Distance to Mean, and Parallelepiped. For this purpose, by using the collected
educational samples, the satellite images are classified and then the accuracy of each classification is checked
with the help of the remaining educational samples, its error matrix is formed and the overall accuracy values,
Kappa coefficient Also, each error class of commission and omission was calculated for each method. The
results showed that the best results of the classification related to the supervised classification were obtained
using the maximum likelihood method, which shows an overall accuracy value of 90.35 and a Kappa coefficient
of 0.878. In contrast, the Parallelepiped method has provided the least accurate results (overall accuracy = 67.09
and Kappa coefficient = 0.593). After going through the calculation steps, finally, the vegetation map of the
studied areas was prepared using the NDVI in the time periods of 2008 to 2018, i.e. one year before the flood.
Then, in order to determine the rate of vegetation changes, the map of vegetation changes in three watersheds of
Dez, Karkheh, and Karun was examined in a ten-year period. The results of this section showed that during the
study period, the vegetation cover in Dez, Karkheh, and Karun watersheds decreased by 7.4%, 10.64%, and
13.83%, respectively.

Conclusion: According to the findings of the research, the greatest decrease in vegetation cover was seen in the
Karkheh, Karun, and Dez watersheds, respectively. On the other hand, the highest observed rainfall and floods
during the study period were reported in the Karkheh watershed, which according to the NDVI results also had
the greatest decrease in vegetation cover. The results of this research show that the NDVI vegetation cover
index can be effective in studies related to watershed management in order to understand vegetation changes
and studies related to the relationship between watershed ecosystem components and their hydrological
performance.
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