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Fig 1. Location of Kashan plain in Isfahan province
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Fig 3. Landuyse changes in 2008 and 2020
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Table 3. Landpse changes in the Kashan plain in the period 2017-2018 in terms of hectares and percentage
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Fig 4. TGSI index of 2008 (a) and 2020 (b)
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Fig 7. Desertification degree map of Kashan plain in 2008 (a) and 2020 (b)
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Table 5: Error matrix to check the accuracy of the desertification map of 2020
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L&bstract

Desertification is a worldwide environmental problem. Remote sensing data and techniques provide significant
information for desertification mapping and assessment. In order to investigate the desertification of Kashan plain
first, land use maps for 2008 and 2020 were prepared using Landsat satellite images 5 and 8. Then, using the data of
satellite images, TGSI indices (surface soil grain size index) and Albedo data (ground surface albedo) were prepared,
then the DDI desertification map of Albedo-TGSI space models was created and the accuracy of these maps was
checked. Barren lands and pastures have decreased by 7.75% and 1.80%, respectively, while salt marshes, man-made
areas, and agricultural lands have increased by 6.60%, 1.61%, and 1.43%, respectively. Examining the overall
accuracy and kappa coefficient of the land use map showed that these indicators are 95% and 0.91 for 2008 and 96
and 0.94 for 2020, respectively. Also, the study of the desertification map of 2008 showed that the largest area was
related to the medium and low class and without desertification, which covered about 69% of the Kashan plain.
Meanwhile, the results of desertification in 2020 stated that severe and very severe desertification classes have covered
about 55.42% of the area of this region. These results indicate the increase in desertification and the conditions for the
creation of desert lands in the Kashan Plain. The validation results showed that the overall accuracy and kappa
coefficient of the prepared map is 94.92% and 93.52%, respectively. While the Albedo-TGSI model is suitable for
areas with relatively low vegetation cover. This study provides a technical reference for studying the desertification
of different regions.

Keywords: Desertification, Remote Sensing, Modeling, Kashan Plain.|
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Commented [18>]: Here are some proofreading
suggestions for your abstract:

%% .\Consistency in tense**: Ensure consistency in the tense

used throughout the abstract. For example, the sentence
"Desertification is a worldwide environmental problem" is in
present tense, while the sentence "Barren lands and pastures
have decreased" is in past tense. It's better to maintain
consistency, perhaps by using present tense throughout since
you're discussing general facts and findings.

s .YClarity and Conciseness**: Some sentences can be

simplified for clarity and conciseness. For example, "Then,
using the data of satellite images, TGSI indices (surface soil
grain size index) and Albedo data (ground surface albedo)
were prepared" can be simplified to "TGSI and Albedo data

were derived from satellite images".

#% YPrecision in Numbers**: Ensure precision when

presenting numerical data. For instance, instead of "Barren
lands and pastures have decreased by 7.75% and 1.80%,
respectively," you can specify the units or provide exact
numbers if available. For example, "The area of barren lands

decreased by 7.75% from 2008 to 2020".

%% FPunctuation**: Ensure consistency in punctuation

throughout the abstract. For example, use commas
consistently in lists, such as "salt marshes, man-made areas,

and agricultural lands".

s OClarification of Acronyms**: Expand acronyms like

"DDI" on first mention for clarity.

%% $Language Clarity**: Ensure that complex terms or

concepts are explained or simplified for a wider audience.

%% YKeywords consistency**: Ensure consistency in the

format of keywords. For example, "Remote Sensing" is
capitalized, but "modeling" is not. It's better to maintain

uniformity.

Here's the revised abstract incorporating these suggestions:
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!Quantitative evaluation of desertification in Kashan plain using indicators
obtained from satellite images\

9| :Deleted

Statement of the Problem: Desertification is a complex process resulting from the interaction between environmental
and human factors; this phenomenon can be defined as a land degradation process that often occurs in dry, semi -arid
and partially humid areas. This phenomenon affects extensive regions of the world and can cause irreversible loss of
land production; this destructive phenomenon is considered one of the most severe environmental and socio -economic
issues on a global scale and has attracted international attention. Desertification can be evaluated by different methods,
for example, by direct observation and measurement, mathematical models and calculated using indices derived from
remote sensing (RS). With the rapid development of remote sensing technology, geographic information system, and
Rui's global positioning system, There are assessments quickly and accurately. Research on desertification monitoring
has flourished with the spread of remote sensing science worldwide. Initially, researchers used land degradation
reflected by vegetation indices to indicate desertification.

Purpose: This study uses the Albedo-TGSI spatial model to estimate the desertification of Kashan Plain based on
recent climate changes and human activity. Many studies have introduced the concept of desertification degree to
quantify the desertification process. This study aimed to examine how desertification has evolved over time and how
much desertification has taken place.

Commented [19>]: Here are some proofreading
suggestions for your text:

%% .\Consistency in Tense**: Ensure consistency in the tense

used throughout the text. For instance, the phrase
"Desertification is a complex process" is in present tense,
while other parts of the text are in past tense. It's better to

maintain consistency in tense usage.

%% YClarity and Conciseness**: Some sentences are lengthy

and could be simplified for clarity and conciseness. For
example, "Research on desertification monitoring has
flourished with the spread of remote sensing science
worldwide" could be simplified to "Research on
desertification monitoring has increased with the global

adoption of remote sensing".

%% YPrecision in Numbers**: Ensure precision when

presenting numerical data. For example, instead of "barren
lands and pastures decreased by 75.7 and 80.1 per cent," you
can specify the units or provide exact numbers if available.

For example, "The area of barren lands decreased by 75.7%".

## FPunctuation**: Ensure consistency in punctuation

throughout the text. For instance, use commas consistently in
lists and after introductory phrases.

s OAcronym Clarification**: Expand acronyms like "DDI"

on first mention for clarity.

%% $Language Clarity**: Ensure that complex terms or

concepts are explained or simplified for a wider audience.

s YKeywords consistency**: Ensure consistency in the

format of keywords. For example, "Remote Sensing" is
capitalized, but "Modeling" is not. It's better to maintain

uniformity.

#% AGrammar**: Some sentences may require restructuring

for clarity or grammatical correctness.

Here's the revised text incorporating these suggestions:




Methodology: Kashan Plain is located in the foothills of the Karaks Mountains and the edge of the central desert of
Iran, about 240 km south of Tehran, between the longitudes of 51.54 and 51.05 and latitudes of 33.45 and 34.23.
Kashan Plain, with an area of 699,837 hectares, includes the city of Kashan and its central part, the cities of Aran and
Bidgol and all its parts and the agricultural lands located in the plain. The maximum height of Kashan plain from the
sea level is 3556 meters on the western edge of the plain and the minimum height is 753 meters on the edge of the
desert.

The present study used Landsat satellite data to calculate desertification indicators and study desertification processes
from 2008 to 2020. Landsat 5 and 8 satellite images for 2008 and 2020 were obtained from the United States
Geological Survey. (http://earthexplorer.usgs.gov/). After applying the necessary pre-processing, the land use
classification map for Kashan Plain in 2008 and 2020 was prepared using the maximum likelihood method in ENVI5.3

software. Finally, a land use map was prepared in 5 classes of barren lands, pastures, salt marshes, agricultural lands
and manufactured areas. After examining land use changes, NDVI, TGSI and Albedo indices were prepared using the
maximum likelihood method. After examining land use changes, NDVI, TGSI and Albedo indices were prepared
using the maximum likelihood method. These indices were calculated using the data of red, near-infrared, blue, green
and short infrared bands. Then, using the DDI index, desertification was divided into five levels, and these five levels
of desertification are: severe desertification, high desertification, moderate desertification, low desertification, and no
desertification. The Natural Breaks Jenks classification method is based on the inherent natural grouping of data, and
its class is set in a situation where the data values are relatively different. This method calculates each type of
classification position and automatically selects the classification position with the minimum variance values to
achieve the optimal classification result. and finally evaluating the accuracy and comparing the DDI model and real
data to verify the accuracy of the 2020 model. We calculated each class's average for each class using the method
studied by Hashem Glougerdi et al. in 1400 throughout the Kashan Plain. Then, the verification points were interpreted
by visual interpretation based on real colour Landsat 8 images and Google Earth map. Finally, the error matrix, the
overall accuracy and also the Kappa coefficient were obtained.

Results and discussion: The results of the change of use showed that barren lands and pastures decreased by 75.7
and 80.1 per cent, respectively. In contrast, salt marshes, manufactured areas, and agricultural lands decreased by 60.6,
61.1, and 43.1, respectively. The percentage has shown an increase. Also, the study of the desertification map of 2008
showed that the most significant area was related to the medium and low. No desertification class covered about 69%
of the Kashan plain, while the desertification results of this plain in 2020 stated that the desertification classes were
severe and very. They cover approximately 55.42% of the region. These results indicate the increase in desertification
and the conditions for creating desert lands in the Kashan Plain. The land use map's overall accuracy and Kappa
coefficient showed that these indicators are 95% and 0.91 for 2008 and 96 and 94% for 2020, respectively. At the
same time, the Albedo-TGSI model is suitable for areas with relatively low vegetation cover.

Conclusion: To quantify the desertification process, many studies introduced the concept of degree of desertification.
In these studies, an attempt has been made to investigate desertification and the degree of desertification by examining
the changes in land surface cover over time. Therefore, in this research, in order to investigate desertification and its
degrees, it was tried to study the land use changes of Kashan Plain between 2008 and 2020 by using the Land sat
satellite image archive, then by using the relationship between two indices such as Albedo and TGSI, as well as the
distribution law. A space between these two indicators of the DDI desertification model should be prepared for the
studied time period. In general, it can be concluded that the models obtained from remote sensing indicators can
reasonably determine the desertification resulting from land use, climate, and biophysical characteristics. On the other
hand, this model can easily monitor the desertification of different areas quickly, with high efficiency and
quantitatively. In the end, it can be suggested that due to the sensitivity and fragility of the Kashan plain and also the
importance of knowing about the process of desertification and land degradation in this region using remote sensing,
it is suggested to use satellite images with smaller pixel size in future research. It should be used like the Sentinel
satellite and the corresponding modeling should be done.
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