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6. ENVIRONMENTAL AND SOCIAL
BASELINE

6.3 Biological Components

6.3.1 Study areas

The assessment identified two separate types of study areas. In the initial literature review, a wider
Regional Study Area (RSA) was considered to assess the potential presence of species and habitats in
the vicinity of the Project Area. In parallel, a more specific Local Study Area (LSA) was determined to guide
subsequent comprehensive research within the Project Area. The description of these areas is provided
below.

6.3.1.1 Regional Study Areas (RSAs)

The biodiversity Regional Study Area (RSA) was defined as an extensive territory surrounding the Project
and containing a geographically distinct variety of species, habitats and environmental conditions. The
RSA allows the use of literature review as the primary method to determine the species and habitats
potentially occurring within and in the vicinity of the Project.

In this Project a terrestrial RSA(Hat a! Bakvur u k ay hhave beerbdefinad hageu andoi®-.
geographic characteristics. The terrestrial RSA corresponds to the "PA1201: Aegean & Western Tirkiye
sclerophyllous and mixed forests "' and iPA0422: Euxine -Colchic broadleaf forests &2 ecoregion.

1 https://www.oneearth.org/ecoregions/aegean-and-western-turkey-sclerophyllous-and-mixed-forests/
2 https://www.oneearth.org/ecoregions/euxine-colchic-broadleaf-forests/
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6.3.1.2 Local Study Area (LSA)

The Local Study Area (LSA) covers terrestrial habitat. It includes all Project components, both permanent

A

and temporary. The LSA al so c ov d.e.,sthe arbacbeybnd avljicha od 6 s

detectable biodiversity effects are expected).

The Project comprises the construction of approximately 29 km of metro alignment, with a total of 58 km
of track installation (dual track), including
Districts of Kocaeli Province and a storage and parking area for the trains. The entire metro line will be
underground and pass through urban areas. Therefore, no LSA has been defined along the underground
alignment. For above-ground construction works, LSAs were defined using a 500 m buffer around stations
and campsites in modified areas and a 1,000 m buffer around stations, campsites and the storage/parking
area within natural habitats (Figure 6.2). These buffers were defined as corrisponding to the distances
beyond which no discernible effects on biodiversity are anticipated. The LSA covers approximately 3573
ha.

The LSA as defined above incorporates an ecological unit which is considered appropriate to support the
Biodiversity Impact Assessment and the Biodiversity Management Plan. The Biodiversity LSA is included
in the wider RSAs.

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
2026-03-27 | 25753037 9
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Figure 6.2
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6.3.2 Methodology

6.3.2.1 Desktop Studies

The literature review focused on terrestrial RSA to collect available data on species and habitats of
conservation concern. This included information on local and global distribution, conservation status,
ecological niche, phenology, life cycle, etc. To provide an overview of potentially sensitive biodiversity
elements in the area, scientific literature and official websites were consulted. Moreover, prior reports
prepared for the Project were also considered.

A chronological inventory of the literature review, prior studies, and web sources that were considered is
provided below.

Scientific publications and other official publications used for desktop analysis.

Ac-Akman, Y. (1995). T¢rkiye Orman Vejetasyonu. Anka

A Bar an, K., 'l gaz, ¢ . Av c e, A. Kuml ut ak, Y. , Ol
Pop¢ler Bilim Kitaplaré, Ankar a.

A -Bar an, K., Avc é, AL, Kuml ut ak, Y., Ol gun, K., |
Yayénevi, Ankar a.

A -Baytop, T. (1994). T¢rk-e Bitki Adlarée S°zl ¢ ¢.

A Davis, P.H. (ed.) (1965i 1988). Flora of Turkey and the East Aegean Islands, Vol. 1i 10. Edinburgh
University Press, Edinburgh.

A del Hoyo, J. & Collar, N.J. (eds.) (2014). HBW and BirdLife International lllustrated Checklist of the
Birds of the World, Vol. 1. Lynx Edicions, Barcelona.

A DKMP (2025). Kék Ortasé Su Kuku Sayémlareé: 2025.
Mi || Par kl ar Genel M¢ederl ¢ ¢, Ankar a.

A Eken, G. , Ksfendiyaroj!l u, S. , Yeniyurt, cC. ., Er ko
conservation status of Key Biodiversity Areas in Turkey. International Journal of Biodiversity Science,
Ecosystem Services and Management, 12(3): 1817 190.

ACEkim, T. et al. (2000). T¢rkiye Bitkilerdi Kér mezé

A G¢gner A. Asl| an, S. , Eki m, T. , Vur al , M. , Baba-
Bitkiler). Nezahat G°kyijit Botanik Bah-esi ve FI

A G¢gner, A. (ed.) (2014). Resimli Tg¢rkiye Florase.
K¢l t ¢r Yayénl ar é, Kstanbul

A Karatak, A., Erciyas Yavuz, K., Yavuz, N. , b'nl ¢,
(2021). Trakuk T¢rkiyednin Kuklare., Tegrkiye Kk Ba

A - Karat ak, A. Erciyas Yavuz, K., Yavuz, N. , pnlo¢
(2022). TRAKUS T¢rkiyebnin Kuklare, 3. Baské. Tg¢r

A ¥zkurt, k. ¥. & Bul ut, k. (2020). T¢rkiye Memel il

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
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Web sources:

A

b=

b=

>

>

>

>

>

>

BirdLife International (https://www.birdlife.orqg/)

Bizimbitkiler.org.tr T Nezahat Gokyijit Bot ani

(https://bizimbitkiler.org.tr/yeni/demos/technical/)

European Environment Agency i EUNIS Database (https://eunis.eea.europa.eu/)

Global Register of Introduced and Invasive Species | Tarkiye
(https://www.gbif.org/dataset/acaal45f-7944-4bc8-adcc-4€3410c41e99)

Important Bird and Biodiversity Areas i BirdLife Data Zone (https://datazone.birdlife.org/)

Invasive Species Specialist Group (IUCN) (https://www.issg.orq)

IUCN Red List of Threatened Species (https://www.iucnredlist.orq)

Nuhdun Gemi si Nati onal Biodiversity Database
(https://nuhungemisi.tarimorman.gov.tr)

Ramsar Sites Database (Ramsar Convention) (https://www.ramsar.org/)

Tur ki sh Pl ants Dat &ttp8194.27.226.861/yadin/iubikeg/iBdex.phd)

Turkiye National Geographic Information Platform (TUCBS) (https://ucbp.tucbs.gov.tr)

Tarkiye National Invasive  Alien Species- Data and Information System
(https:/fturist.tarimorman.gov.tr/)

World Database of Key Biodiversity Areas (https://www.keybiodiversityareas.org/)

World Database on Protected Areas i via Protected Planet (https://www.protectedplanet.net/)

WWF Wild Finder & Ecoregions Database (https://www.worldwildlife.org/)

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
2026-03-27 | 25753037 12
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6.3.2.1.1 Terrestrial Macroinvertebrate Survey

A desk-based review conducted in and around the LSA did not indicate the presence of any sensitive,
threatened or restricted-range terrestrial invertebrate species that would require a targeted field survey.
Instead of conducting field surveys, which may not yield additional meaningful data in the absence of
known high-potential habitats or records, available scientific literature on invertebrate species has been
compiled.

6.3.2.2 Field Studies

Field survey was conducted on February 11, 2026, in accordance with work instructions developed
following the gap analysis in the Scoping Report.

Due to the project schedule, only one season of fieldwork could be conducted. In February, earlyZlowering
flora species were identified, and the general habitat characteristics were assessed. In terms of fauna,
nonzibernating mammal species as well as wintering and resident bird species were recorded.

Freshwater biodiversity was not assessed within the scope of the project. This is because field surveys
showed that all watercourses within the LSA are highly modified habitats in the form of artificial channels,
and no freshwater biodiversity that could be affected by the project was identified.

The primary objective of these surveys was to provide a baseline description of the biodiversity status
within the LSA. Therefore, the field studies focused on the following components:

A terrestrial flora and habitats;
A terrestrial fauna;

The following sections describe the field methodology for each of these components. The findings of the
field studies were used in the preparation of a list of the species present or potentially present within the
LSA.

6.3.2.2.1 Terrestrial Flora and Habitat Survey

Field studies on the terrestrial flora and habitats were carried out at 33 different survey points (SPs) within
the LSA on February 11, 2026, by the expert botanist Prof. Hayri Duman of Gazi University (Faculty of
Science, Department of Biology).

Prof. Hayri Duman is a prominent botanist renowned for his extensive research on Turkish flora. With
decades of experience in plant taxonomy and ecology and more than 110 scientific publications, he has
made significant contributions to the understanding of plant diversity in Turkiye. His work includes the
identification and classification of numerous plant species, many of which are endemic to the region. Prof.
Duman has published extensively in academic journals, sharing his findings on the ecological significance
of Turkiye's rich botanical heritage. His expertise not only enhances the scientific community's knowledge
but also informs conservation efforts aimed at preserving the unique plant diversity of Turkiye. The
professor has extensively worked in the areas covered by field study, and his prior experience has proven
invaluable in identifying areas of particular interest for verifying the presence of sensitive terrestrial flora
species and in assessing the potential impacts of the Project on species and habitats.

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
2026-03-27 | 25753037 13
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The location of SPs was first identified through desktop studies, which encompassed the analysis of
satellite imagery and Corine Land Cover along the L
were determined on the field by the expert, taking into consideration the objective of the study and the
characteristics of the area according to its ecological values, physical accessibility, and safety conditions.

Many SP points were used to cover all stations, but most of them were in urban, i.e., modified areas.

Al t hough SP33 is not | ocated within the LSA, it wa
Bay Wetland. Bird species were observed and recorded at this location, and the distance to the project

area was evaluated. No flora or habitat surveys were conducted; however, bird observations were carried

out and documented.

At each SP, EUNIS habitat categories were verified on the ground with reference to the definitions of
natural habitats and modified habitats (IFC 2012, PS 6). During field studies, a buffer zone of approximately
500 meters around each survey point was assessed by experts to determine the habitat type (Natural or
Modified) and to identify EUNIS habitat categories. Following the field surveys, habitat mapping was
prepared for the entire LSA.

In addition, detailed surveys were conducted at each SP to collect data on the flora species that may be
present in the surrounding area. During the fieldwork, a minimum area of 500 m? was examined in detail
at each station to directly identify flora species and habitats, also collecting field notes, GPS coordinates
(ED50 UTM Zone 37N) and photographic documentation. The survey for flora target species was
conducted following a random meandering search around the SP coordinates and within the same habitat

type.

The main habitat types were described and categorized according to the EUNIS classification system, with
reference to the definitions of Natural Habitats and Modified Habitats (IFC PS6, 2012).

A comprehensive list of flora species observed and identified was compiled at each survey point. Species
were evaluated based on their threat status and endemism, according to the information provided by the
International Union for Conservation of Nature (IUCN). In the absence of a global IUCN assessment (e.g.,
Not Evaluated i NE, or Data Deficient i DD), the species status was defined by considering the threat
categories provided in local assessments (e.g., Red Data Book of Turkish Plants), and re-evaluated by
the local expert (Prof. Hayri Duman) based on the latest available information on species distribution and
IUCN (2001) criteria.

Quantitative data (e.g., number of individuals in single populations) were also collected for species of
conservation concern, while for all other species, only abundance data were recorded. In the field form,
data were collected, coordinates, photographs from each station, the EUNIS habitat type, detected threats
and their levels, and common species in each habitat. The form also recorded species with critical
distribution, together with their numerical and abundance status.

The coordinates of the SPs are provided Ha t a ! Bakvur u kay nmyWGS84krootdnatea ma d
systems. Their locations are showninHat a! Bakvuru kaynajé bulunamade.

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
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6.3.2.2.2 Terrestrial Fauna Survey

Field studies on the terrestrial fauna were carried out at 33 different survey points (SPs) within the LSA on
February 11, 2026, by the fauna expert Dr. k a f a k oB3azi Wniversity (Faculty of Science, Department
of Biology). These SPs correspond to those defined for surveying flora and habitats.

kafak Bulut, Ph. D. , i s a scientific researcher and
University. His current research focuses on the phylogeny of small mammals using molecular markers.
With extensive fieldwork and research experience in wildlife ecology and conservation, and approximately
40 scientific publications in peer-reviewed international journals, he is widely regarded as one of the
leading experts on fauna diversity in Turkiye. In particular, his in-depth knowledge of the areas covered by
field study was crucial for identifying habitat patches with the highest likelihood of supporting fauna species
of conservation concern. His prior experience in detailed assessments of local wildlife populations, habitat
preferences, and ecological interactions was also essential for evaluating the potential impacts of the
Project on different fauna taxa. Terrestrial fauna surveys were conducted at the defined SPs and along
transects connecting these SPs. Data on fauna species present in the study area were collected through
direct observations and by identifying signs of presence such as tracks, nests, burrows, droppings, and
other field indicators.

Fauna surveys followed standard methodology according to species group:

Reptiles and Amphibians: During the February 2026 field survey, reptile and amphibian species were
generally in their hibernation period; therefore, direct observations could not be conducted, except for a
few species. Survey efforts instead focused on examining suitable microhabitats typically used by these
species, such as rocky areas, logs, moist sites, and areas near water bodies. Based on these habitat
assessments, the potential reptile and amphibian species that may occur in the study area were identified.

Birds: The Project LSA is located near important biodiversity areas, including the Sapanca Key Biodiversity
Area (approximately 4.5 km southeast of the-38KNA) a
south of the metro line). There are no wetland habitats within the LSA. During the field survey, nearby
wetland areas were visited, and wintering waterbirds were noted. Within the LSA, nesting checks were
conducted in both modified and natural habitats.

Resident bird species were evaluated through point count surveys conducted at each SP (each lasting
approximately 15 minutes), as well as transect surveys carried out between the SPs. Surveys were
conducted during early morning and late afternoon periods, when bird activity is highest. Occasional
records of migratory species were also documented when encountered. All observations included both
visual sightings and auditory detections, and species were identified using standard ornithological field
methods.

Mammals: This group was surveyed primarily through walking transects between SPs and observations
at the SPs. Data collection included direct sightings, as well as indirect evidence such as tracks, scat,
feeding marks, burrows, or dens.

Bats: Based on desktop studies, although no forests or caves have been identified within the LSA, the
potential presence of bat species was assessed through transect and point count surveys to
identifypotential roosting sites. During the daytime, habitat types within the LSA were recorded to assess
the availability of commuting habitats for bats.

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
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The coordinates of the fauna SPs are provided in Table 6.1 WGS84 coordinate systems. Their locations
are shown in
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Figure 6.3.

Table 6.1 Terrestrial flora, habitats and fauna survey points (SPs) coordinates

Coordinates (WGS84)

Longitude Latitude
SP1 29.761175 40.770341
SP2 29.764752 40.769078
SP3 29.786015 40.761957
SP4 29.800048 40.75879
SP5 29.810701 40.759566

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
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Coordinates (WGS84)

SP6 29.811342 40.760424
SP7 29.812017 40.757134
SP8 29.830584 40.757607
SP9 29.83094 40.760569
SP10 29.854083 40.762445
SP11 29.856292 40.760451
SP12 29.875913 40.763099
SP13 29.895825 40.763056
SP14 29.901775 40.762475
SP15 29.905897 40.765266
SP16 29.914135 40.763633
SP17 29.928074 40.766281
SP18 29.940877 40.766974
SP19 29.949327 40.775119
SP20 29.951482 40.773814
SP21 29.943733 40.785373
SP22 29.972676 40.774658
SP23 29.976462 40.765479
SP24 29.982151 40.758818
SP25 30.008156 40.756996
SP26 30.023584 40.754992
SP27 30.047761 40.749272
SP28 30.063912 40.746875
SP29 30.067344 40.746333
SP30 30.075578 40.739998
SP31 30.077055 40.746627
SP32 30.073883 40.7443

SP33 29.9413 40.736267

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
2026-03-27 | 25753037 17
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6.3.2.2.1 Ecosystem Services

The baseline on ecosystem services is derived from information collected during both biodiversity field
studies and social field studies. The biodiversity field studies are described in the previous sections. With
regard to the social field studies, data on ecosystem services were collected from primary sources by
interviewing a sample of the population potentially impacted by the Project activities. The social studies
were carried out between 2 and 8 February 2026.

A Community Level Survey (ACLSO) is a data collect
the community leader about the social, economic, environmental, and cultural conditions in a settlement.

CLSs were conducted with the mukhtars of neighborhoods, particularly those closest to the Project Area,

and those who use the Project Area and its immediate surroundings for livestock farming and various

social activities.

Further information on the methodology used for the collection of social field information can be found in
the social baseline Section 6.2.

6.3.2.3 Habitat Mapping

Prior to the first field visit, a general land cover map was prepared using the CORINE Land Cover 2018
v.2024 dataset from the Copernicus website to guide preliminary habitat identification and survey planning.
Based on this initial mapping, areas of interest were identified for on-site verification. During the field
survey, the preliminary habitat classifications were digitally verified using handheld GPS devices (ED50
UTM Zone 37N) and updated as necessary.

The entire LSA was thoroughly surveyed, and habitat types were accurately identified and mapped at a
scale of 1:10,000 using the EUNIS classification approach.

The following main steps were used for the habitat mapping procedure:

1. A comprehensive land cover map was generated utilizing the Corine Land Cover 2018 v.2024
dataset accessible on the Copernicus website.

2. The CORINE Land Cover classes were transformed into EUNIS Habitat categories, employing the
highest achievable definition level (at least level 3) that was based on the analysis of relevant
satellite imagery and consideration of pertinent previous studies conducted in the area.

3. The outcomes of flora and habitat surveys conducted in February 2026 were utilized to validate
the EUNIS habitat mapping.

4. Subsequently, the EUNIS habitat types were classified into either modified or natural habitats,
adhering to the criteria outlined in PS6 of IFC (2019).

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
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6.3.3 Results

6.3.3.1 Landscape Overview

The Project LSA is withinthet er r est ri al ecoregion APA1201: Aegeal

and mi xed forestso-ConadhiPAGO4DAdI EBwfi feo®r est so.

Aegean & Western Turkiye sclerophyllous and mixed forests  ecoregion extends across Greece and
Western Tirkiye, reaching Southeast Macedonia and the southwestern corner of Bulgaria, and includes
many Aegean and Cyclades islands. The region has a Mediterranean climate with mild winters and dry
summers. Calabrian pine is common, growing from sea level up to 800 m, often mixed with Kermes oak,
spiny broom, briar root, and Christés thorn in

Euxine -Colchic broadleaf forests  stretch along the southern Black Sea coast, from Bulgaria through
northern Tarkiye to the lowlands of Georgia. The region is divided into two climatic zones: the eastern
Colchic area is highly humid, with annual precipitation of 1,5001 2,500 mm, while the western Euxine area
is less humid, receiving 1,0001 1,500 mm. Several rivers cross this landscape, including the Sakarya,
Kezeéel ér mak, Yeki |l &r mak, and ¢or uh, and wetl ands
shore*.

There are no areas internationally recognized as important for biodiversity (e.g., Key Biodiversity Areas®,
Important Birds and Biodiversity Areas®, Ramsar Sites’) or national protected areas within the Project LSA.
An assessment of a 20 km buffer around the Project LSA shows that Sapanca Lake KBA/IBA is about 4.5
km southeast of the Atrain storage and parking
(Figure 6.4). T h e t#Bayrhocal Wetland is located approximately 2.5 to 3.5 kilometres south of the metro
line. The Cumhuriyet Park Station is designated as a Natural Site.

3 https://www.oneearth.org/ecoregions/aegean-and-western-turkey-sclerophyllous-and-mixed-forests/
4 https://www.oneearth.org/ecoregions/euxine-colchic-broadleaf-forests/

5 Key Biodiversity Areas, 2025. <https://www.keybiodiversityareas.org/sites/search>

8 BirdLife International, 20248 2025. <https://datazone.birdlife.org/search>

7 Ramsar Sites Information Service, 2025 <https://rsis.ramsar.org/>

Kocaeli North Light-Rail Transit (Kérfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3- Biodiversity Baseline
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6.3.3.2 Natural and Modified Habitats

Natural and Modified habitats within the LSA were identified through literature review, analysis of the
CORINE Land Cover (CLC) 2018 dataset (2024 update), and high-resolution satellite imagery (Google
Earth). These findings were verified through field surveys conducted during the flora studies in February
2025.

Approximately 11% of the LSA consists of natural habitats. The largest natural habitat area is mixed
riparian floodplain and gallery woodland (G1.2, 7.2%). In addition, eastern garrigues (F6.2, 2.3%) and
unmanaged mesic grassland (E2.6, 1.4%) are present within the LSA.

A total of 89% of the LSA consists of modified habitats. Most of these areas are residential zones, with
more than 66% classified as J1.1, J1.2 and J1.3. Plantation areas (G3.F, 7.8%) and park areas (12.1, 4%)
also occupy a significant part of the modified habitats within the LSA.

The habitat map of the LSA, based on the EUNIS habitat classification system, is provided in Figure 6.5,
while the corresponding area calculations are shown in Table 6.2. The EUNIS habitat maps of the LSA,
presented in sections with zoomed4n views, are provided between Figure 6.6 and Figure 6.12.

A brief description for each EUNIS natural and modified habitat identified in the LSA is reported below.

Table 6.2 EUNIS habitat types present in the LSA.

EUNIS Habitat Type % ha
Natural habitat
E2.7-Unmanaged mesic grassland 1.4 49.2
F6.2-Eastern garrigues 2.3 81.0
G1.2-Mixed riparian floodplain and gallery woodland 7.2 256.5
Subtotal 10.8 386.7
Modified habitat
[2.1-Large-scale ornamental garden areas 4.1 148.1
[2.2-Small-scale ornamental and domestic garden areas 1.0 36.7
J4.4-Airport runways and aprons 5.9 211.5
J4.7-Constructed parts of cemeteries 0.2 6.5
J5.4-Highly artificial non-saline running waters 0.3 12.5
J4.2-Road networks 3.6 127.1
J1.2-Residential buildings of villages and urban peripheries 7.7 273.6
J1.3-Urban and suburban public buildings 13.1 469.4
G3.F-Highly artificial coniferous plantations 7.8 279.3
J4.3-Rail networks 0.7 23.7
J1.1-Residential buildings of city and town centres 44.7 1597.3

Kocaeli North Light -Rail Transit (Korfezray Metro) Project
Environmental and Social Impact Assessment Report - Chapter 6.3 - Biodiversity Baseline
2026-03-27 | 25753037 22
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EUNIS Habitat Type % ha
Subtotal 89.2 1588.5
Total 100.0 3572.5

Kocaeli North Light -Rail Transit (Korfezray Metro) Project

Environmental and Social Impact Assessment Report
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Figure 6.13 EUNIS habitat map of the LSA ( 8)
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