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Source: Esri, DigitalGlobe, GeoEye, i-cubed,
Earthstar Geographics, CNES/Airbus DS, USDA,
USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community

Figure 2. Location of the Istanbul Forest, within the city limits of Istanbul, Turkey
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The altitude in the study area ranges from 30-219 m above sea level. The highest hill in
the study area is the Kokmus (219 m). Other main hills are Tavsan (177 m), Kumluk,
Kiigtikbaglar (136 m), and Havuzlar (132 m).

According to the Bentler forest management plan (2012), the forest area is 3094 ha. Of
this, 2892 ha is wooded and 202 ha is unwooded. Furthermore, 2591 ha is productive,

326 ha is unproductive, and 177 ha is open area.

The area is volcanic dating from Paleozoic, Neogene, Quarternary, and Eruptive geologic
time periods. The soil structure of the study area is mostly rockless, with some
conglomerate and less lime. The soil type is brown forest soil (Forest management plan,

2012).

The Istanbul Forest is located in the Marmara region of northwestern Turkey. The
Marmara climate is hot and arid in the summer, and is temperate and rainy in the winter.
Annual precipitation is 1074.4 mm. The annual relative humidity rate average is 73%

(Forest management plan, 2012).

According to meteorological data, the highest temperature is 39.7 °C in August and the
lowest temperature is -15.8 °C in January. Annual average temperature is 12.8 °C.
According to the forest management plan, the eight month growing period is between
April and November. The average temperature is 15.8 °C during the vegetation period.

Frost present is 33 days (Figure 3).
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Figure 3. Average temperature and rainfall for Istanbul (1950-2015)

The major trees in the field are oak (Quercus spp.), beech (Fagus spp.), hornbeam
(Carpinus spp.), chestnut (Castenea spp.), alder (Alnus spp.), ash (Fraxinus spp.), linden
(Tilla spp.), Turkish red pine (Pinus brutia), black pine (Pinus nigra), yellow pine (Pinus
sylvestris), nut pine (Pinus pinea), and maritime pine (Pinus pinaster). Cover types
dominated by oak and maritime pine were chosen for this thesis because they are the

dominant species for hardwood and softwood.

The plants in the field are Middle European and Balkan’s flora. There are more than 50
woody plants which are: sessile oak (Quercus petraea), English oak (Q.robur), Aleppo
oak, (Q.infectoria), Hungarian oak (Q.frainetto), Turkey oak (Q.cerris), kermes oak
(Q.coccifera), oriental beech (Fagus orientalis), sweet chestnut Castanea sativa,
common alder (4/nus glutinosa), European hornbeam (Carpinus betulus), common hazel
(Corylus avellana), European aspen (Populus tremula), white willow (Salix alba), grey
willow (Salix cinerea),field elm (Ulmus minor), bay laurel (Laurus nobilis), Gallipoli
rose (Cistus salvifolius), hawthorn (C.cretigus), silver linden (Tilia tomentosa), the field

maple (Acer campestre), Heldreich's maple (A.trautvetteri), common holly (Ilex
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aquifolium), European spindletree (Evonymus europeus), alder buckthorn (Frangula
alnus), osyris (Osyris alba), European blackberry (Rubus fruticosus), hirsute raspberry
(R.hirsitus), woolly blackberry (R.tomentosus), dog-rose (Rosa canina), gallic rose
(R.gallica), wild service tree (Sorbus torminalis), oleaster-leafed pear (Pyrus
alaegrifolia), the European crab apple (Malus sylvestris),the scarlet firethorn (Pyracantha
coccinea), single-seeded hawthorn (Crataegus monogyna), common medlar (Mespilus
germanica), cherry plum (Prunus divaricate), cherry laurel (P. laurocerasus), wild cherry
(P.avium), blackthorn (P.spinosa), Dyer’s greenweed (Genista tinctoria), genista
(G.carinalis), Spanish broom (Spartium junceum), twin-flowered (Daphne pontica),
cornelian cherry (Cornus mas), midwinter fire (Cornus sanguinea), strawberry tree
(Arbutus unedo), tree heath (Erica arborea),erica (E.verticillata), heather (Calluna
vulgaris), green olive tree (Phyllyrea latifolia), European privet (Ligustrum vulgare), and

danewort (Sambucus ebulus).

There were some insect and woodpecker damaged in the field (Figure 4).

Figure 4. Insect and woodpecker damaged in the field

The crown closure is generally high and more ground cover and under story occur under

coniferous species than deciduous trees (Figure 5 and Figure 6).
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Figure 6. Typical ground cover for coniferous (left) and deciduous (right) cover types.

2.3. Remote Sensing Data

The data sets that were available for this research include: (1) LIDAR, in the form of
LAS files, where the data were collected in early October 2012; (2) a Pleiades image,
which was taken on May 12 2014; and, (3) a Goktiirk-2 image which was obtained in
July 2015 (Table 1).
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Table 1. General information about remote sensing data

Data Data collected Spatial Resolution | Spectral Bands for

& satellites

Pulse Density for

LiDAR
LiDAR Early October, in | 12-16 pulses per m?
2012

Pleiades May 12, 2014 0.5 m RGBIR
Goktiirk-2 July 23, 2015 25m RGBIR
Landsat-8 May 30, 2014 I5m 11 Bands

LiDAR data were collected with a RIEGL Q6801 airborne scanning system during leaf-on

conditions by Bogazici Insaat Miihendislik A.S. (BIMTAS), which is a company working

under the Istanbul Metropolitan Municipality in Turkey (Table 2). After collecting the

LiDAR data, their aims are to restore historical places, infrastructure, superstructure, etc.

The flight altitude was 500 m above ground level and the pulse density was 12 pulses per

meter in urban places and was 16 pulses per meter in forested places. The reason for

more pulses in forested places was that there were not enough objects to absorb the laser.

Table 2. Information about RIEGL Q6801 airborne scanning system

Minimum Range 30 m
Accuracy 20 mm
Precision 20 mm

Laser Pulse Repetition Rate Up to 400 000 Hz

Effective Measurement Rate

Up to 266 kHz @ 60 scan angle

Laser Wavelength

Near infrared

Laser Beam Divergence

< 0.5 mrad
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