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ranges, each represented by a specific coloufForest, the most common diameter range is
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for toweringtree/ PHDV XULQJ EHW Z tidd<QuithinDh@ Gangeddditional comparisons,

meters. This colecoded classification offers a including mean values and standard deviations,

clear and visually informative representation of offer further insights into the distribution of tree

the variation in tree heights across the twodiameers in both forests.
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FigurH Tree Height in the Upper Forest

Figure 15. Thematic Map for tree height classification S !
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with respect to tree heights, categorized into five

distinct classes.

Further comparisons are provided through th

mean values and standard deviations, offerin
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heights in both forests and emphasizing the
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between the Upper Fest and the Lower Forest
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Forests. According to the legenid: the Upper
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white to dark greeand n the Lower Forest, tree Classification
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meters, following a similar colour progression

from white to dark greenThis colorcoded

representation emphasizes the variation in three

sizes across both forests, offering a clear and

visually informative view of their structural
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Using the graphs froigure and)LJXUH

a direct comparison can be made between the

central tendencies of diameter distributions in ' )
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Figure 20. Diameter of the Lower Forest

Figure 21 presents the Digital Elevation Model
(DEM), which offers detailed information
exclusively about the terrain. This DEM is
critical for understanding the area's topography.
According to the legend, the -elevation
difference spans 255 meters, from the lowest to
the highest point. This substantial variation in
elevation is fundamental for various geospatial
analyses and can impact a range of applications,
from infrastructure planning to natural resource
management.

Figure 21. DEM - Digital Elevation Model

Figure 22 presents the Digital Surface Model
(DSM), which depicts the elevations of all
surface features within the terrain. Unlike the
Digital Elevation Model (DEM), the DSM
incorporates not only the ground level but also
the heights of structures such as buildings, trees,
and other forms of vegetation.

The DSM essentially captures all surface
elements, providing a comprehensive and
detailed representation of the topography and all
objects located above the ground.

It offers valuable insights into the canopy
structure, including its height and density. These
models are particularly useful for monitoring
temporal changes, such as deforestation,
reforestation, and forest health.

Figure 23 illustrates the aspect, which indicates
the orientation of slope exposure. This
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information is essential for planning future
afforestation  efforts, as it influences
microclimatic ~ conditions, soil = moisture
distribution, and species selection (Pasqualini et
al., 2011).

Figure 23. Aspect

Figure 24 presents the Curvature tool, which
facilitates the analysis of landforms and
geological processes. This tool is instrumental in
land use planning, natural resource
management, and environmental studies. By
utilizing curvature analysis, a detailed
assessment of terrain morphology can be
conducted, providing essential data for various
geological and environmental applications.
Figure 25 presents the HillShade tool, which
generates a shaded relief raster from a surface
raster by simulating the effects of a light source
and shadow formation. This tool assumes a
distant light source to create a realistic terrain
representation. The resulting raster contains
integer values ranging from 0 to 255, indicating
the intensity of light and shadow distribution
across the terrain, enhancing the visualization of
topographic features.
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Figure 25. HillShade

Figure 26 illustrates the terrain slope. According
to the legend, the slope is categorized into five
classes based on degrees of inclination. The
green range represents slopes between 0 and 11
degrees, while the brown range corresponds to
slopes between 47 and 87 degrees.

The Surface Parameters tool in ArcGIS Pro is a
key resource for analyzing raster surface
characteristics, including aspect, slope, and
curvature. These parameters provide crucial
information about terrain orientation and
inclination across different locations. For
example, the aspect defines the direction of the
terrain slope and is classified into five
categories, expressed in degrees, as indicated in
the Surface result legend.

Figure 27 illustrates the natural risk assessment,
which supports informed decision-making and
strategy development. Areas highlighted in red
represent risk zones located outside the studied
terrain but requiring stabilization measures,
such as planting deep-rooted trees to enhance
slope stability.
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Figure 27. Surface parameters aspect
CONCLUSIONS

The integration of advanced software tools, GPS
technology, and traditional forestry methods
enabled precise delineation of property and
forest boundaries, ensuring accurate
measurements and mapping. Modern inventory
technologies, including mobile applications,
specialized forestry tools, and Point Cloud
technology, facilitated an efficient and secure
assessment of forest resources.

By utilizing ArcGIS Online and smartphone-
based geolocation, a detailed forest inventory
was created, documenting essential attributes
such as species, diameter, height, and volume.
Photogrammetric flights and subsequent data
processing yielded high-precision results,
contributing to effective land and forest
management. Geospatial analyses provided key
topographic insights: the Digital Elevation
Model (DEM) revealed a 255-meter elevation
difference between the lowest and highest
points, the Digital Surface Model (DSM)
captured terrain objects such as buildings and
vegetation, aiding in monitoring deforestation,
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reforestation, and forest health, aspect analysis
provided slope exposure data, supporting
afforestation and land management planning,
contour lines illustrated terrain relief, while
curvature analysis enhanced the understanding
of landforms and geological processes, slope
classification divided the terrain into five
categories based on incline, aiding in landscape
and the Surface Parameters tool in ArcGIS Pro
enabled the evaluation of aspect, slope, and

curvature, offering essential data  for
environmental and resource management
applications.

These comprehensive assessments support
sustainable  forestry  practices, informed
decision-making, and effective land wuse
planning.
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