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ABSTRACT

Desertified environments have become major dust generation areas
today.The importance of paying attention to changes in arid
environments is such that the health and survival of all living
organisms depends on the results of these studies and measures aimed
at the results of the studies. Because of this importance, researchers
have tried to focus their research on these areas. Worldwide, some
countries are experiencing severe environmental changes, and areas
under desertification affect approximately 35% of the Earth’s surface
and 32% of the total human population. Among other countries in the
Middle East, Iraq has become the most important dust-producing
area due to environmental changes and desertification, and during
part of the year, Iran is also affected. Given the importance of paying
attention to the issue of desertification in Irag, in the present study,
with the aim of monitoring areas under desertification in Al-Wasit
province, the Albedo and TGSI desertification indices extracted from
MODIS sensor products for the years 1384 to 1402 (2005 to 2023) were
used and trended using the ARIMA model in time series analysis for
the year 1402 (2023). In the Google Earth Engine environment, the
indices used for the period 1384 to 1402 (2005 to 2023) were produced
by coding in computer programs. After fuzzy descaling of the indices
and algebraic summation of the research indices, the desertification
index (DI) was generated. For time series analysis on raster layers,
libraries related to time series analysis and raster analysis were used
in the R software environment. The study findings show that the
extent of areas subject to desertification has changed in different years
and has expanded significantly in the province under study, and given
the current trend of desertification, it will continue if not managed and
controlled. Important parts of the northern, northeastern and central
regions of Al-Wasit province are involved in the phenomenon of
desertification. The intensification of this trend will have various
effects and consequences, such as dust.
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Extended Abstract

Introduction

Desertification, which is the process of land
destruction in dry, semi-arid and semi-
humid areas, can lead to the loss of
biological and economic productivity, and
ultimately biodiversity and dust generation.
This process affects approximately 35% of
the earth's surface and 32% of the total
human population( 8). Desertification is
caused by a combination of climate
fluctuations and human activities; Climate
factors: Drought and climate change
intensify desertification by reducing water
availability and changing precipitation
patterns. Human activities: excessive
cultivation, deforestation, excessive
livestock grazing, inappropriate irrigation
practices  and unsustainable land
management are among the main factors(7).
Desertification is recognized as an important
environmental challenge that affects
ecosystem services, food security, and social
well-being. This phenomenon is mainly
caused by changes in land use and land
cover, removal of natural plant cover. In
fact,desertification is a complex
phenomenon and occurs in different
temporal and spatial scales, and each
geographical area can have its own unique
factors. There are different global
experiences regarding confronting and
identifying  this phenomenon(4).  For
example, in China, extensive efforts have
been made, including government policies
and desertification control programs, which
have led to the reversal of the expansion of
desert lands(4). In Iran, despite various
political measures, desertification caused by
meteorological drought and excessive use of
water remains a serious issue. Also, in
Central  Asia, the phenomenon of
desertification has intensified again since the
2010s . Since dry areas are often affected by
rapid soil erosion, land degradation, and
desertification, continuous monitoring of
land use and land cover changes is
necessary, and remote sensing images are
valuable resources for extraction due to

having continuous spatial information and
time series.

Methodology

The main source for obtaining the indicators
used in this research were the Madis
measurement products in the Terra satellite ,
which were extracted and translated by
coding in the Google Earth Engine
environment for the years 2005 to 2023.
They were saved in geotype format. The
characteristics of the images obtained from
Sanjade Madis are as follows. In order to
fuzzify, the Linear function was used in the
Spatial Analysis plugin of ArcGis software.
It is necessary to explain that the indices
were also converted to aligned indices at the
same time as de-scaling, in which the large
number indicates the desirability and the
small number indicates the lack of
desirability, and then in the same
environment, the weighted sum of the
indices for each year separately in the Raster
algebra operations section It was obtained
according to formula (1).

[(DI1) =Albedo+TGSI

In this research, the Arima model, which is
actually a combination of these three
components and is generally defined by
three parameters p, d and g, was used as
follows; p: degree of autoreversion (AR), d:
degree of differentiation (I), g: degree of
moving average (MA).To apply the Arima
model on the raster layers obtained from the
algebraic sum of the research indicators
(DI),the Arima library was used in the R
software, and the time series analysis was
done until 2030.

Results and discussion

Albedo is a key indicator in environmental
and climate studies that shows the ratio of
solar energy reflection from the earth's
surface to the incoming energy of the sun.
This index shows the amount of reflection of
different surfaces, including land, water, ice
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and plants, and plays an important role in
determining temperature and climate
changes. Albedo is expressed as a number
between 0 and 1. Surfaces with an albedo
close to 1 reflect more solar energy and are
therefore cooler. Albedo index in Al-Wasit
province of Iraq for the years 2005 to
2023.In the average obtained for this index
during the studied period(fig 1,B), its lowest
value is equal to 0.2 and the highest value is
equal to 0.6. In order to investigate the time
changes of this index, the standard deviation
of the discussed index was calculated during
the study period. The highest value of
deviation obtained was equal to 0.19, which
is located in the almost central part of
Alwasit province. The combination of these
two indices for the different years under
study gives the desert index. In order to
combine these two indicators, the spatial
analysis environment in ArcGIS software
was used. The areas that are seen in brown
to yellow color are placed at a higher risk of
desertification index according to the index.
These fields are often located in the upper
parts of the Tigris river. A small part is also
located in the southeastern part of Al-Wasit
province .The most of the standard deviation
in the desertification index (DI) of the region
was in the areas of the north of Wasit
province, east and parts of the center of the
province, all of which are located in the
northern parts of the Tigris river. The lowest
value of deviation obtained for DI index was
equal to 0.13 and the highest value of
deviation obtained was equal to 0.24. Also,
the lowest average value of the index in the
period from 2005 to 2030 was equal to 0.7
and the highest average value obtained for
the desert index was equal to 1.4 in the study
period. The analysis obtained from Arima
shows the continuation of the current trend
in the future as well. If the lower limit of the
Arima model continues in the time series
analysis, it is expected that in 2030, the
range of changes in the desertification index
will be equal to its low value. with 0.66 and
at its maximum value equal to 1.02.

Conclusion

The indices obtained from the spectral
information of satellite images have various
advantages in the study of phenomena such as

desertification. While most of the previous
researches used the NDVI index to study
vegetation changes in the study of
Desertification, this research, like the researches
(9,10,11)used the TGSI index, which indicates
the size of the soil. It is used superficially. Like
other researches, the use of several important
indicators in the phenomenon of desertification
can identify the areas at risk of this phenomenon.
Time series analysis with Arima in the R
software environment can provide quick and
easy monitoring of desertification phenomenon.
According to the findings in the figure (13-14,
15-16), the average trend of changes in the
desertification index obtained in the studied
years follows a completely non-linear pattern. So
that during 2005 to 2007 this trend was
increasing and from 2007 to 2009 it was
decreasing and then it was increasing until 2010
and then decreasing in 2011 to 2012 and then it
was increasing until 2014. In general, the
analysis of changes in this index shows that
compared to 2005, this index has increased. The
lowest value of this index is 0.72 in 2012 and the
highest value is 1.44 in 2023. The intensity of
desertification in the northern areas of the Tigris
River and the northern and northeastern parts of
this province during the studied period is high.
Desertification is one of the most well-known
environmental challenges in today's world. The
existence of this phenomenon not only
emphasizes the necessity of studying it, but also
requires appropriate and available tools to
monitor and control it. Various researches have
dealt with the monitoring and monitoring of
Desertification, in line with the previous
researches, this study also aimed to provide a
simple and fast tool for monitoring the
Desertification in Al-Wasit province of Irag. And
by examining the background of the research, he
used two indices, Albedo and TGSI. In order to
monitor  and predict the desertification
phenomenon, Arima model was used in time
series analysis. R software environment was used
to implement the model. The findings of the
research show that the phenomenon of
desertification in the north, northeast and parts of
the center of this province is considered a serious
problem and this process will continue until
2030, which requires optimal planning and
management. The intensification of this process
can lead to various regional effects and
consequences, including the formation of
phenomena such as fine dust. Considering the
nature of the indices used in this research, which
was the annual average of the index in each year,
it cannot be expected that the Arima model has
sufficient accuracy for prediction and estimation
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due to the non-linear nature of the index obtained
in the research. Therefore, it is suggested to use
non-linear models for prediction.
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