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SUMMARY

SUMMARY :

This study was conducted in Zawita and Atrush in Dohuk governorate
in northern Iraq and on the stands of the pine (Pinus brutia Ten.) and the
oak (Quercus spp.) stands growing naturally in the study site and on an
area of (495.47 km2), located between two longitudes (43° 2' 30"), (43°
25' 0") East, and two latitudes (36° 47' 30"), (37° 0' 0") North, at an
altitude ranging between (542 - 1603) meters, and these stands are among
the naturally renewable natural resources and must Maintaining and
managing them efficiently requires the preparation of primary baseline
data on what exists of these resources and how they interact with each

other in the ecosystem.

This study came to apply statistical methods, geographical statistics and
the use of satellite data based on satellites (Sentinal-2, Land sat-8), and
the use of the digital elevation model (DEM)) and geographic information
systems (GIS) in determining the natural and spatial geographical
distribution of Pine stands in the site the study.

Field data were collected from (24) circular samples with a radius of
(17.9) m, and the area of one sample was (1006) m’, and field
measurements included the variables of one tree, namely (geographical
coordinates, diameter at breast height, crown center height, crown width).
Soil samples were also taken from the centers of those samples and the

necessary analyzes were conducted on them.

The aim of the study is to search for information related to these
woodlands in terms of the spatio-normal distribution and the natural
distribution of the boundaries of the pine forests, through the analysis of

satellite images and geospatial analysis programs.
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The results of the analysis of the satellite data of the (Sentinal-2) in the
growing season and using the directed classification method showed that
the total forest area amounted to (181.84) km® and a percentage of
(36.7%) and for other uses (313.63) km® and a percentage of (63.3%) and
a total accuracy of (91%) according to the error matrix, and the statistical
scale Kappa reached (0.82). As for the results of the dormancy season
analysis in order to determine the distribution limits for pine trees, as the
area of coniferous forests reached (34.30) km® and constituted (7%) of the
total area of the study site, and the accuracy Classification according to

the error matrix (92%) and according to the Kappa scale (0.84).

In order to study the density of these forests and their percentages,
spectral indicators (NDVI, AVI, BSI, SI) were used to calculate the
(Forest Canopy Density Model) using the data (Landsat-8). According to
the model, the study site was classified into five classes (Bare Land,
Grass Land, Low Forest, Middle Forest and High Forest) and the area of
each classes was (137.84, 137.62, 59.27, 121.84, 38.90) km?,
respectively, and the percentage of each classes was (27.82%, 27.77%,
11.97%, 24.59%, 7.85%) on the respectively, and the classification
accuracy was calculated according to the error matrix, and it amounted to

(97%) and according to the statistical scale Kappa it reached (0.96).

In order to determine the percentages and the density of the trees of the
pine naturally distributed in the study area, the moon data (Landsat-8)
was also used, and the above-mentioned spectral indices were used to
calculate the (Forest Canopy Density Model). The classification results
showed five classes (Bare Land, Grass Land, Low Forest, Middle Forest,
High Forest) and the area of each category was (273.8, 180.11, 11.25,
9.90, 20.41) km’, respectively, and the percentages for each classes were

(55.26%, 36.35%, 2.27%, 1.99%, and 4.11%) respectively. The accuracy

b
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of classification according to the error matrix was (92%) and according to

the Kappa scale (0.90).

As for the structure of the pine trees growing in the site, it showed a
variation in diameter, height, basal area, as well as the area of canopy
coverage, and most of these variables represented the average of these
variables to the more modern trees, and this means that the trees are in the
stages of development and growth and that the standard and average
deviation refers to the same results that It was demonstrated by the
variance, as well as that the spatial distribution varied from aggregate and
random samples, and this also confirms the recent age of these trees,
while we find that the vertical distribution and the layers formed by most
of the trees consist of two to three layers and they develop in the future to
trees of uneven age, and that the lowest percentage consists of Single

layer which is hoped to be even age stands.

Geographical statistics were also applied to show the spatial correlation
of pine trees in the study site using the (Isotropic Variogram) analysis for
the large diameters trees correlation with site in this samples (1, 3, 7, 10,
11, 15, 19, 24) and with lower correlation rates in the samples (5, 6, 8, 9,
12, 13, 14, 16, 17, 18, 20, 22, 23), while no correlation was shown
between the diameter variable and their locations in the two samples (2,
21). And the low values of the coefficient of determination (R?) that
appeared in the less correlated samples is due to the conducting of

(Variogram) analysis on all the sample trees (Seedling, Sapling, Trees).

To determine the distribution of trees and their trends, the analysis of
Kriging for mapping two and three dimensional maps, and from the
analysis of two- dimensional maps variations in the distribution of big

diameter were noticed in samples randomly while the rest of the samples
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showed aggregated, The rest of the samples are in the center or one of the

directions of the sample.

Three-dimensional maps were also used and the results of the analysis
and for the various study samples showed that eight of these samples had
a direction of the phenomenon in them towards the northeast, seven
samples towards the north and northwest, seven samples towards the

south, southeast and southwest, and two samples towards the west.

As for the results of Pattern Analysis Spatial Statistics analysis, it
showed different forms in the tree distribution pattern, as the samples
appeared to vary from aggregate to random and regular, through the
special analysis of L(r) values, which were evaluated when plotted with

distances.
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