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Abstract
Spectral indices represent a modern and effective approach for extracting soil characteristics

and identifying the problems affecting them. Remote sensing provides historical datasets that
enable monitoring changes in the properties of natural phenomena through the use of
spectral indices¢< such as the Vegetation Condition Index (VCI)¢< which indicates the degree
of soil drought« in relation to the Land Surface Temperature (LST) index and the Soil
Moisture Index (SMI). An increase in land surface temperature and a decrease in soil
moisture are significantly associated with vegetation condition. Bare soils are more
susceptible to water erosion than soils with dense and healthy vegetation cover« which tend
to be more cohesive« have higher soil moisture retention< and exhibit lower energy exchange.
This is of great importance for detecting environmental changes and subsequently
identifying soil properties and their susceptibility to water erosion. The aim of this research
is to understand environmental changes and their relationship with soil characteristics and
the problems affecting them by employing remote sensing techniques« thereby contributing
to decision-making and integrated natural resource management. Changes in vegetation
cover are influenced by environmental factors such as drought: increased land surface
temperature« and reduced soil moisture. The results of the study reveal spatial and temporal
variability in the values of spectral indices« indicating variations in soil properties¢ including
moisture¢« dryness¢ and surface temperaturec and consequently differences in their
susceptibility to water erosion. This variability is attributed to differences in vegetation cover
density resulting from variations in soil moisture content and thermal energy exchange.

Keywords: Spectral indices « Vegetation conditions Index(VCI) ¢« Land Surface Temperature
(LST) «Soil moisture index.
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L(}): TOA spectral radiance
ML: Radiance multiplicative band (from MTL txt)- RADIANCE MULT BAND 10 = 3.3420E-
04
AL: Radiance add band #10 (from MTL txt)- RADIANCE_ADD BAND 10 =0.10000
Oi: correction value (for Landsat 8 Band#10 its = 0.29)
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BT=K2/Ln (K1/Ln(TOA)+1) -273.15

BT: Top of Atmosphere brightness temperature C°
L(A): TOA spectral radiance
K1: K1 constant for band#10 (from MTL txt)- KI CONSTANT BAND 10 = 774.8853

K2: K2 constant for band#10 (from MTL txt)- K2 CONSTANT BAND 10 = 1321.0789
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NIR = DN value from Near Infrared (band 5)
RED = DN value from Red (band 4)
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PV= ((NDVI - NDVI min)/(NDVI max — NDVI min))2

PV: Portion of Vegetation
NDVI: values of NDVI

NDVI max/min: Max & Min values of NDVI image
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E: Land Surface Emissivity
PV: Portion of Vegetation
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LST=BT /(1 + (A * BT/ C2) * Ln (E)

BT: Top of Atmosphere brightness temperature C°

A: Wavelength of emitted radiance

for Landsat8 Band#10 A= 10.8 and for Band#11 A=12
E : Land Surface Emissivity

C2 =h*c/s C2= 14388 mK

h: Plank’s constant = 6.626 * 10-3* mK

s: Boltzmann constant = 1.38%1023 JK
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c: velocity of light = 2.998*10% m/s
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