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Summary

The evaluation of mixed and pure forests is of great importance to determine
the various products and services they provide. Therefore, remote sensing and
geographic information systems (GIS) techniques were used based on the
Sentinel-2 satellite, the digital terrain model (DEM), and the ArcGIS10.8
program to draw maps of elevations above sea level, facades, and slopes for
the study area (Atrush). The study was conducted between March 2022 to
March 2023. The classification process was conducted for the satellite image
for the growing season, from which (6) categories of land uses were
distinguished, are (forests, soil, water, roads, agricultural lands, vegetation
cover). To determine the percentage of each layer, the total area and
percentage of each class in the site were calculated. It was found that the
largest area among the classes was for soil (404.02) km?, followed by forests
with an area of (63.96) km?, while the water class had the lowest percentage
among the classes with an area of (0.18) km?. To calculate the accuracy of the
classification, the Confusion Matrix was adopted, and through it, we obtained
an overall accuracy of the classification of (98%), as well as an estimate of
the Kappa coefficient, which gave a value of (0.946). To determine the
density of vegetation, spectral indices (NDVI and SAVI) were used. Sentinel-
2 satellite data were used for the seasons (August 4, 2021) and (January 21,
2023) to distinguish deciduous from coniferous. It was noted through the
analysis of the space data using the NDVI index for the growing season for
August that high-density forests were concentrated in the highlands and their
foothills, while medium-density and low-density forests were present in most
of the study area except for the southern regions and part of the central region.
To determine the number of samples required based on their density using the
NDVI index for the growing season, (12) samples were taken from each
density, and randomly selected, so the total samples taken for the study
amounted to (36) samples with a radius of (30) m. It was found that there are
(11) types of trees present in the study area (Atrush), and they vary in
numbers, and the two dominant types are (Pinus brutia Ten. and Quercus

spp. in three types), as Pinus brutia Ten. was present in high proportions in
samples (1, 4, 6, 33) In other samples, it did not appear, while it appeared in
sample (35) in a very small percentage. As for Quercus aegilops, it is
dominant in most samples, followed by Quercus infectoria, while Quercus
libani appeared in only one sample. As for the hawthorn, it spread in several
locations and at low rates (0.47-25.25), while the rest of the species appeared
at very low rates and in limited samples. The biodiversity in the trees was
estimated using the Shannon scale. Some samples appeared with low
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biodiversity, with a Shannon scale ranging between (0.49 to 0.1) in samples
4, 6, 8, 10, 12, 13, 19, 20, 24, 36). The average biodiversity was found in
samples (3, 5, 26, 27, 28, 31, 34) and ranged between (0.5 to 0.8). In addition,
there were samples with a biodiversity higher than 0.8, which are (29, 30, 33,
35). It was also found that there are different age stages for the pine, as in
sample (1), while the rest of the samples are mixed from pine and oak for
samples (4, 6, 33). This indicates the modernity of these trees and the ability
of the site and species to regenerate naturally. While we find that sample No.
(35) contains different age numbers of oaks, which is the most widespread
and is in the form of scattered and distributed branches, while pine trees are
spread in small proportions and are in different age stages. As for the
remaining samples, we find them to be pure oak trees. As for the sizes of the
trees, we note that their total size was less than (10) m?® for the sample, while
we see that the sizes of the other samples varied between (10.5944 - 45.2) m’.
for the sample. To know the spatial distribution pattern of these trees, (The
overall aggregation index, The species mingling index, The diameter height
differentiation index, and The aggregation index) were estimated through the
total aggregate index. We found that most of the study samples have a regular
distribution, while we found that samples (11, 16, 19) have trees distributed
randomly and others have a cluster distribution as in samples (3, 14, 19, 29,
31, 32). As for the species-sharing index, it was found that most of the
samples that were studied had a species-sharing index value greater than zero
and close to one, meaning that the trees have a mutual influence on each
other, except for samples (3, 19, 29, 34, 35), whose value was equal to zero,
indicating that there was no influence of the trees on each other during the
growth periods in that sample. To determine the composition of mixed trees,
the complex biodiversity index was studied, which depends on a set of indices
(Index of tree species composition, Index of (Vertical structure, index of
spatial distribution, and Crown differentiation index). It was found that these
trees vary in their structural characteristics to a large extent, as most of them
are heterogeneous in composition and others are uneven in composition,
while a small number of these samples showed a homogeneous composition.
To determine the extent of the ability of the trees in Atrush to regenerate
naturally, the different stages of the species (seedlings, juveniles, trees) were
studied. It was found that samples (9, 11, 14, 15, 16, 17, 21, 22, 23, 29, 32)
were of one type, and the largest proportion was oak of different types. The
proportion of the numbers of these trees is in the seedling or juvenile stage,
where it occupied the largest proportion, while the proportion of trees was the
lowest or non-existent proportion in these samples. While we find that
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samples (3, 4, 6, 8, 10, 12, 18, 20, 26, 28) were spread with Quercus spp.
With Crataegus azarolus or oak with pine in most of these plots the
percentage of seedlings and juveniles in them was high while we did not
notice percentages except low or non-existent in the tree stage. As for the
samples that consisted of three types spread in it from pine, oak, and
hawthorn, which are (1, 7, 13, 19, 24, 25, 27, 29, 31, 33), sample (1) had the
juvenile stage and trees in it were the highest while we did not notice the
seedling stage, while sample (7) we find in it all stages of seedlings, juveniles
and trees in different proportions while the other samples, which included
four or five, most of them are in the seedling and juvenile stage and a small
percentage of them are in the tree stage. Site guide curves were prepared to
represent the relationship between the height of the trees and their ages, and it
was noted through them that there is a clear variation in the degrees of growth
in height according to the location, as it is low in poor locations and growth
increases as the quality of the location increases. It was found that there is an
inverse relationship between the average diameter of the trees of the arbor and
the percentage of growth in size. The larger the diameter of the trees, the
lower the growth rate in size. We also find a direct relationship between the
number of trees per unit area and the continuous annual growth in size. As the
number of trees increases, the growth in them increases. As for the
relationship between the average height of the arbor and the percentage of
Increase 1n size, it 1s represented by an inverse relationship between them.
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