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Desertification is one of the most destructive emwvinental phenomena globally.
Remote sensing data and techniques offer valualiteniation for desertification

mapping and assessment. Desertification is a péatly grave environmental threat
in Iran, especially in the southeastern parts @& tountry. This research was
conducted to map the degree of desertificatiorhe Narmashir region of Kerman
province in 2023 using Landsat 8 satellite imagdnjtially, the Tasseled Cap
Transformation (TCT) method was used to extracedhindices: Tasseled Cap
Brightness (TCB), Tasseled Cap Greenness (TCG), Taubele ap Wetness
(TCW). Next, the Normalized Difference Vegetatmddax (ND 1) ‘f\ albedo were
estimated. Subsequently, linear regressmn v Iys@ ormed on the
combinations of TCG-TCB, NDVI-alhedo -TCBhe results showed a
strong negative correlauon betw @N and TCB aneery weak correlation

between NDV| and &lhedo. h|gﬁest positive datien was observed between
TCW and, T ased the highest correlation walaed the regression
Whlp tween TCW and TCB, a Desertificategree Index (DDI) was

created for desertification grading. The DDI wasidid into five desertification

classes: very low, low, medium, high, and very higased on this, only of the
studied area exhibited very high desertificatiortemsity, and showed high
desertification intensity. The overall accuracytluf index was found to be. Due to
its simplicity and high capability, this methodhghly effective for managing and
protecting arid and semi-arid lands.
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EXTENDED ABSTRACT

INTRODUCTION

Some researchers have established a link betwesantifieation and an increase in surface albedo.
Soils with a sand and light texture dry out fastempared to soils with a clay texture that retain
surface moisture. Decreasing moisture reducesviidahility of water for vegetation, thus leading t
desertification. However, in some research, ddgmtion was investigated by developing quantiativ
relationships between biophysical indicators. Thessdier models cannot effectively distinguish area
with low and high desertification intensity. Conseqtly, new relationships were developed to extract
various degrees of desertification.

The purpose of this research is to investigatedtdgrees of desertification in the Narmashir region
Kerman province. For this purpose, a relationshigel on various biophysical indices such as NDVI,
greenness, wetness, surface albedo, and brightrasspresented. The research methodology is based
on comparing the regression analysis of the NDYedb index with the Tasseled Cap indices (TCB,
TCG, and TCW). The DDI (Desertification Degree Irdevas calculated based on the regression
analysis results and used to extract the degreeles#rtification. The final desertification intemsi
map is classified into five degrees.

DATA AND METHODOLOGY

Several remote sensing techniques have been dedetopmap and assess desertification in arid and
semi-arid regions. These methods include visuarpmetation methods (Huang et al., 2006), the
Spectral Mixture Analysis (SMA) method (Tram et, al998, Vervenci, 2016), classification
algorithms (Afrasini et al., 2017, Afrasini et &#018), spectral indices (NDVI and alhedo), andgena
transformations such as TCT (Zancheta et al., 200t proposed methods are \based on the analysis
of the relationship between biophysical spectrdidas and t rg'@kwo‘fj edttification. The primary
goal of these methods is to select the optimal doatior™of indices that provides a high
correlation. The selected methodology can be divi ) r‘Eej‘nain stages: extraction of spectrel an
TCT indices, training and correlation anal si@, amiblementation of an index to extract different
degrees of desertification in thegst@y@ﬁ L
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RESULTS A ISCUSSION

After performing the spectral indices, the indiees=re analyzed (Figure 2). High values of NDVI and
TCG correspond to agricultural fields located ie #tudy area, while low values indicate the desert
areas in the Narmashir region. Low albedo valuesralated to vegetation and water areas, whereas
high albedo and TCB values indicate light-coloredhitish soils. The TCW index provides
information about soil moisture, and its valuesyvadtigh TCW values are related to water areas and
vegetation, while low values indicate dry areahsax dunes and soils poor in organic matter.

The western part of the Narmashir region is locatedhe alluvial cone and benefits from favorable
moisture conditions, making it less prone to déseation. The eastern part of the region has
experienced severe desertification, and these areasterspersed with agricultural lands. Abouf ha
of the studied area had very low albedo values. ¢l@w the region has seen a lot of desertification.
These areas appear in white on the satellite imageke eastern regions, the amount of albedo was
higher than in the western regions. Due to the atiicn dry, and semi-arid conditions of the region,
vegetation is limited only to places with accessviter sources. Therefore, the area had very little
vegetation. Only of the area consists of fieldsl enthe rest of the areas, vegetation cover igdin
Farms and vegetation are heavily encircled by desm®as. The TCB index values correspond to
albedo values and match areas with high albedo.TG® index also has a high correlation with the
NDVI index. About of the area lacks vegetation. Bod moisture index has special conditions. The
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Narmashir region's location on the alluvial corlevas these regions to have more favorable moisture
conditions. Eastern regions have very low moistataes.

Table 4: Pearson correlation coefficient and determinatiogfficient values between desertification intgnsit
estimation indices

indices slope Pearson correlatic R2
TCW, TCC 1.37 0.4¢ 0.24
TCW, TCE -1.84 -0.77 0.61
TCW, NDVI 1.52 0.4z 0.1¢
TCW, albed: -1.57 -0.6& 0.43
TCG, TCE -0.00¢ -0.00¢ 0.001
TCG, NDVI 1.2¢ 0.9¢ 0.9¢
TCG, albed 0.14 0.1¢€ 0.0z
TCB, NDVI 0.12 0.0¢ 0.00¢
TCB, albed: 0.9¢ 0.9¢ 0.9¢
NDVI, albedc 0.17 0.2t 0.0¢€

CONCLUSION _
The findings showed that the combination of TCW-T@Bvides superior re;ults%ompared to the

NDVl-albedo combination. The DDI index uses muléispal images tg esti sertification and
relies exclusively on remote sensing images for itodngy The*DD| index was used for the
quantitative mapping of desertification intensiand the*abo wg‘)d achieved higher accuracy.
The results of the desertification map shqwe, Qﬂ%ﬂ g% classified as very high and high
desertification, respectively. The Narmé??ir gﬁrategorized as having very low desertification.
The areas most affected by ification pimamon are in the eastern part of the studied
region. These are, al c@rized by the manenhialunes, soil salinity, and low rainfall and
water availabil& se maps will help identifyeas that require protection. These areas are

generally characterized by high desertificatiok asd low vegetation density. Multispectral remote
sensing data, such as Landsat, can be effectigely for desertification studies.
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