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The study was conducted in the Aqra region in northern of Iraq, 80 km
away from Nineveh Governorate. It extends between two latitudes (37°275.427 -
36°29759.267) N and two longitudes (43°35756.847- 44°18731.567)E, represented
by lands with different agricultural uses. The study included field surveys and
investigations, followed by the selection of (40) sites representing surface soil
with deferent land use (0-15) cm in order to learn about soil fertility
characteristics for various agricultural uses, as well as the study of some spectral
indicators (SI, NDSI, OSAVI, OVI, GDVI2) related to soil salinity and
vegetation cover for three years (2003, 2013 and 2023). Soil samples were
brought to the laboratory and processed for further physical and chemical
analysis.

The results indicated that most of the investigated soils were heavy soils
with a clay (C) to clay loam (CL) texture, with some had sandy clay loam (SCL)
texture. The pH values were moderate in particular sites and slightly alkaline in
most of the studied sites, with values ranging for EC from (0.12 - 1.24) dS m™,
whereas the CaCO; content was between (110 - 460) g kg™'. The high levels in
certain sites may be attributed to the nature of the parent material for the soil
within the studied area. The results showed that the CEC values ranged between
(16.03-37.81) Cmolkg™. These values depended mainly on the soil's clay and
organic matter content, as well as its calcium carbonate content. The results
indicated that the available Nitrogen values in the soil ranged between (6.27 -
43.90) mg kg™, and the values of Phosphorus ranged from (1.05 - 30.56 mg kg™,
as their values were low in most sites due to plant absorption, adsorption, and
fixation over time, which indicates a large consumption of phosphorus. In the
soil, this may be due to high temperatures at the end of the season and reduced
irrigation before harvest, which leads to decreased phosphorus solubility and
increased fixation.

The changes that occurred in land use were monitored based on satellite
data Landsat 7, 8 in order to diagnose soils affected by salinity through maps
drawn for spectral indicators, and then choosing the most appropriate indicators
in determining the degradation occurring in agricultural lands. Predictive models
of equations were obtained with accuracy. It made it possible to draw maps more
accurately and with high discrimination ability for the indicators used in the
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study, based on the linear and exponential-logarithmic relationships of the
laboratory data for the elements (N, P, and K) as well as the EC because it
showed a strong relationship with the indicators mentioned above.

The results showed that the two indices (NDSI and OSAVI) were similar
in classifying land cover into three classes, providing them with clear accuracy in
distinguishing between soil types, as opposed to other spectral indices, whose
lands were better distinguished when classified into more than three classes of
land in order to read the distinction between land covers that actually contain soil
and plants. The results showed that the majority of the lands in the study area
were impacted by salinity in (2003), as evidenced by the presence of five SI
index classes, with values ranging from the lowest (57.688 - 69.777) to the
highest (82.908 - 110.837). The study proved that the area of vegetative loss
between the three years was due to the influence of climate, especially rainfall,
and that the areas are under good agricultural management. The majority of the
percentages in the area of the classes for 2013 were higher than the other two
years, where we note that the highest percentages were for the best class for each
analysis, which amounted to (39.772%, 22.68%, 18.397%, and 11.400 %) for SI,
NDSI, OSAVI, and EVI, respectively. The results of the study showed that there
is a strong relationship between some of the results of predictive model
applications and the values of the studied fertility traits (NPK), as well as soil
salinity and the possibility of describing the state of fertility of the study soils for
the year 2023, while there was not a strong relationship for some of the evidence
used with the other studied traits. The results additionally showed that, when
utilizing the Kriging method, the largest area of available nitrogen in the soil fell
between (26.970 - 32.540), available phosphorus for the first five classes of the
program ranged between (7.86 - 12.2), and potassium fell between (368 - 394).
The rest of the study sites had low and variable values, as they appeared in red
color. Depending on the shapes of the directories used .
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