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1.  Introduction

Desertification is in general surface degradation whose key nature reflects the weakening or loss of land
potential for growing green plants (Fleskens& Stringer, 2014).This process refers to land degradation
in arid and semi-arid and arid and semi-humid areas that are affected by various factors, e.g., climatic
changes and human activities (Guo, 2021). Desertification is one of the most serious threats to human
life, which is more evident in arid regions. Arid regions constitute over 40% of land area and over 250
million people are affected by this phenomenon (Sivakumar, 2011). Changing vegetation cover is one
of the key desertification analysis and assessment methods. Recent studies have employed various
indices to study desertification. Accordingly, the present research aimed to present a desertification
monitoring model based on a relationship between soil-adjusted vegetation index (SAVI) and Albedo
climatic index derived from the Landsat images over the 2000-2020 time interval.

2. Materials and Methods

The study site is the Yazdanabad watershed located between the longitudes 56°02'29" and 56°26'19" E.
and the latitudes 30°38'11" and 30°54'20" N. The watershed stretches across an area of 58036.46 ha.The
research used the remote sensing data of the Landsat satellite to explore the biophysical and physical
conditions and desertification processes and to calculate the studied indices over the 2000-2020
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period.The images of Landsat 5 for 2000 and the images of Landsat 8 for 2020 were derived from the
website of the United States Geological Survey (http://earthexplorer.usgs.gov).The details of the data
are given in Table 1.After preprocessing, the land use classification map was developed for the
Yazdanabad watershed for 2000 and 2020 using the maximum likelihood method in the ENVI5.3
software package.

3. Results

Estimation of SAVI and Albedo indices

After the land-use changes were studied by the maximum likelihood method, the SAVI and Albedo indices were
developed. These two indices were calculated by Eq. (1).

SAVI = BNIRZPR) (g 4 |y 1)

(PNIR—PR*L)

In which p is relevant band reflectance, NIR is the near-infrared band, R is the red band, and L is the soil
correction factor, which was considered 0.5 here.

The surface Albedo was calculated by Eq. (2) as follows:

Albedo = (0.356p; + 0.130p5 + 0.373p, + 0.085p5 + 0.072p,) — 0.0018 2

in which pn is the albedo in the relevant band.

Desertification divided index (DDI)
Using SAVI and Albedo, DDI was calculated for the study site using Eq. (3).

DDI = K x SAVI — Albedo ©)

In which DDI is the desertification classification index andKis the line slope, which is estimated by fitting SAVI
and Albedo

4. Discussion and Conclusion

Overall, it can be concluded that by using updated and available remote sensing data, especially data with a
proper spatial resolution for which Landsat data were used here, a multidimensional SAVI-Albedo model
can be built. The model can, then, be enriched with the exploration of land-use changes over the study years
to gain adequate and precise information for studying the desertification of different regions
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Monitoring and Modeling of Desertification Intensity Using Landsat
Satellite Images (Case Study of Yazdanabad-Zarand watershed)

Keramat Mijani!, Rasool Mahdavi?, Hamid Gholami?, Marzieh Rezai®

Abstract

The phenomenon of desertification occurs in a wide range of climates from arid and semi-arid to semi-
humid regions and is caused by natural factors and improper human performance. The Yazdanabad
watershed is an active center of desertification in Kerman province, Iran and has been subject to human
activities and climatic changes, especially drought. The present research aims to study the desertification
potential of the Yazdanabad watershed in Zarand, Kerman province using remote sensing data for a 20-
year period from 2000 to 2020.Land use maps were first developed for 2000 and 2020. Then, the
relationship between the soil-adjusted vegetation index (SAVI) and the Albedo climatic index derived
from TM and OLI Landsat images was used.Finally, using this relationship, the desertification divided
index (DDI) was employed to derive different desertification classes.The results show that over 88% of
the Yazdanabad watershed has been composed of bare land, which has shrunk over the studied
periodwhereas saline land use, agricultural land use, and residential and man-made areas have expanded
by about 94.39, 830.91, and 1106.30 ha, respectively. The mean annual trend of both SAVI and Albedo
revealed the descending trend of the former and the ascending trend of the latter.The DDI-derived
desertification classes in 2000 and 2020 show that over 88% of this plain is in the very severe and severe
desertification classes. This means that the plain is extremely vulnerable to land changes and

degradation given its climatic conditions and fragile vegetation cover.

Keywords: land degradation, Kerman province, vegetation cover, modeling, climatic
variables, remote sensing
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