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This study was conducted on 12/18/2019 on the vegetation and non-vegetation
land cover spread in Amadiya district and its suburbs of Dohuk Governorate, located
between longitudes (44 © 08 '17 "- 43 © 04' 01") to the east and two latitudes (36 50
°16'-37°21'30") north. Therefore, this study came to create a database of forests
in the study area relying on a space indication with accuracy (10 m) and reduced to
(5 m) from the Sentenal -2 satellite. In this study, we also used the techniques of
remote sensing RS, geographic information systems (GIS),and global positioning
system (GPS) as well as the ground inventory to identify ground targets.

We noticed during the survey of the study area which is characterized by its
location within the formations of the mountainous region that have many different
plant and non-vegetative covers, it has natural and artificial mixed forests, broad-
leaf, and, as well as natural pastures and agricultural lands, rocky areas, different
topographies, water bodies and residential areas.

Two classifications have been used, the first one was unsupervised
classifications to form a general perception of the varieties in the studied area, as the
number of varieties and the number of spectral ranges used, and secondly supervised
classification used to classify the spatial declaration at the site to determine the
vegetation and non-vegetation land targets. These two classifications resulted, by
using the (Arc GIS) program, we obtained 12 varieties when classifying image
declaration for Amadiyah district, which are (water - high density forests (flat lands)
high density forests (sloping lands) - low density forests (sloping lands) - medium
forests. Density (sloping lands) - pastures - low density forests (flat lands) - medium
density forests (flat lands) - residential areas - limestone rocky area - barren lands -
limestone and paved roads). And we were able to know the area and ratio of each
target (category) of these existing goals.

We noticed that the area occupied by the terrestrial targets of the study area is
as follow (water, medium-density forests (sloping lands), medium-density forests
(flat lands), low-density forests (sloping lands), low-density forests (flat lands),
limestone rocky area, high forests density (sloping lands), limestone and paved
roads, barren lands, residential areas, pastures, high-density forests (flat lands) and
their areas respectively are (283.9 - 408.6 - 556.2 - 829.2 - 983.6 - 1022.8 - 1066.4 -
1138.8-1148.5-1172.2.-1218.4-1272.4) km2.

It was noticed that the percentage of limestone and tiled roads outperformed
most of the varieties and came first, then barren lands, then residential areas, then
limestone rocky area, then medium-density forests (in flat lands), then low-density
forests (in flat lands), pastures, then medium-density forests ( In sloping lands) then
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low-density forests (on sloping lands), then high-density forests (on sloping lands),
then high-density forests (on flat lands), and lastly water.

For forests, we noticed that medium-density forests in flat lands and slopes come
first in image indication when classified, as they occupy an area (19.1%), followed
by low-density forests in flat lands and slopes at a rate (17.1%), then high-density
forests in flat lands and slopes, and came in third place with (8.7%) from the study
area.

The classification accuracy of the spatial indication was estimated based on the
Error Matrix. From there, we found that the accuracy is (84.6%). This indicates that
the classification accuracy is very good and acceptable and can be relied upon and
can be recommended.

Then, Supervised Classification was used again to classify the spatial statement
to identify trees and shrubs. image was classified as a directed classification for all
44 species of trees in the study site based on the projection of the tree coordinates
on the false color satellite image (space indication of Amadia) that was taken from
the location of these 44 species while measuring the reflectivity of the trees in the
laboratory. Where the satellite image was reclassified within the coordinates and
points taken for the species and the selection of training areas in light of the field
information and the points identified in the field. The visual output image, classified
by the directed classification method, included 23 varieties, representing the
distribution of trees and shrubs.

The classification accuracy of vegetation and non-vegetation covers was
evaluated by taking (334) ground control points for the different ground targets and
vegetation covers to determine this accuracy. Accuracy was calculated for the
classified space indication. 82.1% obtained of accuracy. This indicates that the
overall classification accuracy is good and acceptable as well as reliable. The
percentage was high for all varieties, reaching (93%) for the Populus euphratica,
weeping willow and wild amethyst, and the lowest (75%) for olives, grassy slopes
and flat barren soils, and this was acceptable. Through this accuracy, we can
determine the extent to which the classification matches these goals and covers, and
the possibility of relying on the prepared map for its future use.

The coverage area was calculated for each of the types of trees spread by taking
random samples with an area (30 * 30 m) at spaced distances and with different
densities (10 samples of high density, 10 other samples with medium densities and
10 other low densities). Then the percentage of each type of tree was extracted by
the method of proportions for the trees in the high-density samples, medium-density
samples and low-density samples, which is the coverage ratio for each type. Also,
the number of pixels for each tree type was estimated by dropping the coordinates
for each tree type that were taken for 44 tree species at the study site.
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The number of each tree species was estimated by determining the area of

coverage for each individual tree species and the total area to cover the total type in
the area using the method of proportions. After calculating the number of trees for
each species spread in the study area, it was found that the different types of the
species differ in their presence at the site and the reason is attributed to the difference
in height, direction and the different organic matter in which these types grew and
the environmental conditions appropriate to the species, and these factors have an
effective role in species distribution and densities in different locations of the study
area.
We also noticed that the highest presence in terms of number was for edible oaks,
followed by tannins oaks (Quercus infectoria), with a percentage ranging from
(29.84%, 6.35%), because the study area is one of the areas of natural spread of these
two varieties.

We also noticed that there is a clear variation in the number of trees for each
species spread, and they ranged from (8840655.539 - 15913.92003) tree for each
species. Knowing the number and distribution of the actual species gives an idea of
the existing biological diversity and its degree, and knowing the number of one type
of trees on the site and the most widespread, enables us to identify the main species
spread on the site and the environmental requirements that led to its dominance of
different soil and climate factors

The total biomass of all trees in the high-density samples that contain 33
different tree species was estimated (761281.6 tons). We also noted that the biomass
of most of the 33 species in these dense samples varies greatly from one species to
another. As for the total biomass of all trees in the medium-density samples, it
reached (1540923.85 tons). We also noted that the biomass of most types of trees in
the medium samples varied somewhat from one species to another, and ranged from
(437.1365 - 8.2670902 kg) per pixel. In the low-density samples, we noticed that the
total biomass of all trees reached (377989.8773 tons). We also noticed that the
biomass of most species in the low-density samples was significantly reduced,
ranging from (73.243727 - 1.2224624 kg) per pixel.

The size of each tree species and the three densities were estimated using
mathematical equations. We noticed that the total volume of all trees in the dense
samples reached (1132826.16 m3). We also noted that the total size of most of the
33 species in these high density samples varies to from one species to another. This
indicates that there is a large variation between the species at the site of the study in
terms of size of the trees found in these forests in the Amadiyah district. As for the
medium density samples, the total volume of all trees was (1109254.4 m3). We also
noticed that the total size of most tree species of the 36 species in these medium
density samples varies greatly from one species to another. In the low-density
samples, the size was estimated for the existing tree species, which amounted to
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(267649.982 m3). We also noted that the total size of most of the 33 tree species in
these low-density samples varies greatly from one species to another as well.

The total area of each tree species in the three densities was also estimated after
knowing the ratio of each species in each density of the three densities per pixel, the
number of pixels for each species, and the area of one pixel was multiplied together.
We obtained the area of each species of tree and in each density of the three densities
(high, medium and low). In high-density samples, we note that the total area of all
trees amounted to (187037221 square meters). We also noticed that the total area of
each species ranged from (15809750-28100 square meters), where the hollock was
in the first place, where it reached (15809750 square meters), while the horizontal
cypress came in the last place, and the area was 28100 square meters.

The samples with medium densities, we noticed that the total area of all trees
amounted to (438220796 square meters). We also noticed that the total area of each
tree species of the 36 species in these medium density samples varies greatly from
one species to another whose area ranged from (33107928 - 64807.425 square
meters). ). As for the samples with low densities, we noticed that the total area of all
trees in the samples with low density amounted to (370374283 square meters). We
also noted that the total area of each type of the 33 trees in these low density samples
varies greatly from one species to another with an area ranging from (32016064 --
2840262.5) m>.

The species diversity and richness of the study area were also evaluated based
on the number of species present per unit area, and using widely used biodiversity
evidence, namely the Shannon-Wiener diversity index (H '), the Shannon evenness
index (E) and Simpson's index (D). Accordingly, we found that the value of Simpson
index (D) is 0.1104 and the value of Simpson index (1-D) is 0.8896, and that the last
value, whenever it is close to one, indicates a high diversity. We also noticed that
the value of Shannon (H ') index was (1,2945) for the study area, which also has the
largest value for Shannon (E) index (0,7876), and the largest value for Simpson
index (1-D) was (0,8896) This means that the study area is of high biodiversity. In
general, we find that the measures calculated for the study site give a good degree
of biodiversity.



University of Mosul
College of Agriculture and Foresty

Forest inventory using remote sensing (R.S)
techniques and geographic information
systems (GIS) in Amadiyah district

Saifaldeen Maadh Mustafa Hosaen
Al-Zebari

Ph.D.Thesis
Forest Sciences

Supervised by

Dr. Muzahim Saeed Younis Al.Bag

Professor




