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Assessment of the capability of supervised classification algorithms in the preparation of
vegetation maps

(Case Study: Abyek, Tehran)
Introduction:

In order to properly manage rangeland ecosystems and vegetation, it is necessary to know the
relationship between their components. One of the main components of these ecosystems is vegetation
and its composition, which is under the control of environmental factors. In other words, the pattern of
vegetation distribution is affected by many environmental factors. Today, business awareness and its
health play an important role in soil and plant management. Also, the use of vegetation maps is one of
the most important pillars in the production of information for regional planning. Therefore, using
remote sensing knowledge and careful study of elements, it is possible to identify vegetation and its
types and its distribution using satellite images. Therefore, in the present study, two supervised
classification algorithms including Maximum likehood and Spactral angel mapper have been used to
evaluate the vegetation cover and its distribution for Abyek region. The overall accuracy for the MLC
and SAM algorithms is 31.A%7 and 1A Ae | respectively, and the MLC and SAM kapa ratios are +.A%
and +.1Y, respectively. Therefore, the MLC algorithm was recognized as a more appropriate method
for assessing and estimating the vegetation distribution of the Abyek region, and therefore the MLC
algorithm has a higher accuracy than the SAM algorithm. It goes without saying that the correlation
between vegetation and environmental factors is one of the most important issues affecting the
formation of the structure of plant communities and their distribution in each region and study area,
and the specific conditions of each region are different. Recognize and manage vegetation.

Keywords: Vegetation map, General accuracy, Kappa coefficient, Supervised classification, Abyek
city

Matherials & Methods:
e Data used:

In the present study, Landsat A satellite images with transit number Y1e and row Y° were used on July
Y, Y+ YA equivalent to July ¥, Y+)1. The spatial separation in the color band of the sensor is ¥+ meters
and in the black and white band is Y meters.

» The software used in this research:

In the present study, ENVIe.Y software was used to process satellite images and classify images, and
Arc Gis V.Y software was used to convert layer format and existing maps. ExelY+ YA is also used to
generate and display tables.

* Pre-processing satellite images:

In order to control the quality of the data and to check the errors in the image, atmospheric, geometric
and radiometric corrections have been made. Due to the youthfulness of Landsat 4 satellite, no device
errors have been observed in it. Also, PCA analysis has been performed in order to compress the most
major bands in the number of lower bands.
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* Preparation of educational examples:

In order to provide educational examples, points such as Train Data have been extracted from various
uses, including the vegetation of the image of the Abyek region, using ENVI software.

B) Methodology:

Supervised learning or supervised learning is a subset of machine learning. This is a general method of
machine learning in which a system is presented with a set of input-output pairs, and the system tries
to learn a function from input to output. Supervised learning requires a number of input data to teach
the system. The classification is based on the instructional examples that the user has introduced to the
software with spectral signatures. Satellite image classification software determines how similar each
class is to educational data and classifies accordingly. Also, the spatial resolution of the satellite image
is an important factor in choosing classification techniques.

Discussion of Results:

Today, evaluating and examining the types of vegetation cover and its distribution is one of the
important pillars of identifying areas. Studied.

Two MLC and SAM algorithms have been used in the present study to evaluate the capability of the
classification monitored algorithms in the preparation of the Abik area vegetation map. Considering
the overall accuracy and capability of the kapa obtained in each algorithm, the MLC algorithm with a
kapa coefficient of +.A% and a total accuracy of 4).A7 compared to the SAM algorithm with a kapa
coefficient of +.1Y and a total accuracy of 1A.Ae have been evaluated as the best algorithm in
identifying vegetation. . Also, in the obtained maps, we see the concentration of vegetation in the north
and northwest of the region and a partially scattered part in the western and central halves of the Abik
region, which indicates the terrestrial reality in the Abik area.

Conclusions:

In addition to climate change and declining rainfall following persistent droughts beyond human
control, land use change, shrubbery and cutting down trees, over-harvesting of medicinal plants,
pasture and forest fires, and over-grazing of livestock in the city of Abyek. Other factors affecting the
reduction of diversity and density of vegetation in the city are considered. Among these, grazing of
livestock is one of the most important factors that cause damage to plants due to non-compliance with
past time regulations and the number of livestock allowed. The area and capacity of the city's
rangelands corresponds to v+, + + livestock units allowed for pasture use on average in Yo7 days of the
year, while more than one million livestock in the city's rangelands graze on fodder for longer grazing.
Due to the serious and dangerous damages that have caused problems in the current situation of desert
areas in the city, due to severe water shortage, this area has become a center of fine dust, which has
taken over the skies of Tehran and Alborz and caused many problems in this area. The following
suggestions have been made to manage and prevent further hazards:

* Planting hardy trees and plants that are suitable for dry areas such as saline plants
* Flooding and water distribution to supply vegetation in dry conditions

+ Balance of livestock and pastures to protect existing vegetation and the proper and optimal use of
vegetation



