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Abstract

This study aims to evaluate the thermal regulation capacity of Serik National Garden by examining changes in
land surface temperature (LST) before and after its construction using remote sensing technology. In the study,
the boundaries of the national garden were digitized using ArcGIS Basemap data, and the study area covering
the national garden and its surroundings was determined. Surface temperature data was derived from Landsat
8 OLI/TIRS satellite images for the summer seasons of 2014 and 2024. Raster calculator was used to calculate
LST changes, while the zonal statistics tool was used for statistical analysis. The analysis results show that
the average surface temperature decreased by —1.7+0.6 °C in the area where the national garden was built
and by —0.3+0.2 °C in the surrounding zone. The most important factor limiting the environmental cooling effect
of the national garden is that the area has been newly established and the vegetation is still low in height and
has a limited crown volume. In conclusion, the findings demonstrate that national gardens possess a thermal
regulation capacity that can be quantitatively determined through remote sensing technologies, functioning as
nature-based solutions within the scope of urban green spaces that combat the urban heat island effect. The
maturation of plants within the national garden over time will provide a more effective nature-based solution in
combating the urban heat island effect.

Keywords: Urban landscape, green spaces, national garden, thermal regulation, LST

SERIK MILLET BAHGESI’NIN TERMAL DUZENLEME KAPASITESININ UYDU TABANLI LST ANALIZI
ILE DEGERLENDIRILMESI

Ozet
Bu calisma, Serik Millet Bahgesi’'nin inga éncesi ve sonrasi dénemlerindeki arazi yiizey sicakligi (Land Surface
Temperature, LST) degisimlerini uzaktan algilama teknolojisi aracigiyla inceleyerek, millet bahgesinin termal
diizenleme kapasitesini dederlendirmeyi amaclamaktadir. Arastirmada, millet bahgesinin sinirlari ArcGIS
Basemap verileri kullanilarak sayisallastiriimis ve ardindan millet bahgesini ve yakin gevresini kapsayan
calisma alani olugturulmustur. Yiizey sicaklgi verileri, 2014 ve 2024 yillarinin yaz mevsimine ait Landsat 8
OLI/TIRS uydu gériintiilerinden tiretilmigtir. LST degisimlerinin hesaplanmasinda Raster Calculator,
istatistiksel analizlerde ise Zonal Statistics araci kullaniimigtir. Analiz sonuglari, millet bahgesinin insa edildigi
alanda ortalama yiizey sicakliginin —1,7+0,6 °C azaldigini, ¢evresindeki zonda ise —0,3+0,2 °C azaldigini
ortaya koymustur. Millet bahgesinin gevresel sogutma etkisinin sinirli kalmasindaki en énemli etken, alanin
yeni tesis edilmis olmasi ve bitki 6rtiisiiniin heniiz dlisiik boya ve sinirli tag hacmine sahip olmasidir. Sonug¢
olarak, calismada elde edilen bulgular, kentsel i1s1 adasi ile miicadelede doga temelli bir ¢6ziim olarak kabul
edilen kentsel yesil alanlar kapsaminda, millet bahcelerinin uzaktan algilama teknolojisi araciligiyla termal
diizenleme kapasitesine sahip oldugunu nicel olarak ortaya koymaktadir. Millet bahgesi igcerisindeki bitkilerin
zamanla olgunlagsmasi, kentsel 1s1 adasi ile miicadelede daha etkili bir doga temelli ¢bziim saglayacaktir.
Anahtar sézciikler: Kentsel peyzaj, yesil alanlar, millet bahgesi, termal diizenleme, LST
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1. Introduction

The deterioration of natural ecosystems
and the proliferation of impermeable surfaces in
land cover resulting from urbanization
substantially influence the  microclimatic
attributes of urban regions (Grimm et al., 2008;
Seto et al., 2012; Kahraman & Kaya, 2022). The
elevated thermal storage capacity and
diminished albedo of urban surfaces result in
greater temperatures in urban centers relative to
rural areas, a phenomenon referred to as the
urban heat island (UHI) effect in scholarly
literature (Oke, 1982; Voogt & Oke, 2003; OJuz
& Zengin, 2011; Olgun et al., 2024). Surface
temperature variations identified through
satellite-based thermal band analysis are
referred to as the surface urban heat island
(SUHI) (Martin et al., 2015; Medina Fernandez
et al., 2023). Satellite-based observations utilize
LST (Land Surface Temperature) data from
Landsat and MODIS images with thermal bands
to evaluate the spatial distribution of the heat
island effect in metropolitan regions (Weng,
2009; Li et al., 2013; Olgun et al., 2025). Rising
temperatures in the Mediterranean climate zone
result in heightened energy consumption,
augmented heat stress, and diminished quality
of life in urban areas (Rizwan et al., 2008; Berger
et al., 2017; Keppas et al., 2021; CSIiDB, 2024;
Sezik & Dokuyucu, 2025). In this context, urban
green spaces are becoming increasingly
significant due to their diverse contributions to
the sustainable operation of urban ecosystems
(Dogan et al, 2023; Satir et al., 2023; Zhang and
Qian, 2024; Olgun & Karakus, 2024; Yao et al.,
2025). These contributions include diverse
ecosystem services such as supporting
biodiversity, sequestering carbon dioxide,
producing oxygen, regulating urban
microclimates, enhancing the aesthetic quality of
urban landscapes, and offering various physical
and psychological benefits to urban inhabitants
(Celikyay et al., 2007; Akkurt and Akten, 2021;
Uygur and Ozkan, 2022; Giines et al., 2025).
Ecosystem services, characterized as natural
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outputs derived from ecological processes that
directly enhance human well-being, are
categorized into four fundamental types:
resource-providing, regulatory, supporting, and
cultural services (Akkurt and Akten, 2021; Satir
et al., 2023; Yao et al., 2025).

Urban green spaces are characterized as
locations with plant materials or integrated with
such materials in external spaces or openings
beyond architectural structures and traffic zones
(Gll and Kuglk, 2001). Urban green spaces
encompass parks, median strips, cemeteries,
botanical gardens, zoos, urban forests and
groves, gardens associated with public
institutions and organizations, communal
housing gardens, and green facade and roof
systems (Gul and Kigik, 2001; Selim et al.,
2014; Doygun et al., 2015; Akkemik et al., 2021;
Sahin et al.,, 2023, Aydemir et al., 2024). In
recent years, the escalating strain of
urbanization in Turkiye has highlighted the
necessity for accessible and high-quality green
areas (Olgun, 2019; Saglik et al., 2019; Uzun
and Senol, 2020). Since 2018, there has been a
notable rise in the number of National Garden
projects under the "Green City Vision" initiative
executed by the Ministry of Environment,
Urbanization, and Climate Change. These
initiatives, designed and executed across
several provinces of Turkiye, employ landscape
strategies that enhance the ecological integrity of
urban regions, establish high-quality recreational
spaces, and enrich urban identity (TMMOB
Chamber of Landscape Architects, 2018).
National gardens serve various functions,
including enhancing interaction with the
environment, maintaining ecological equilibrium,
showcasing endemic species, and offering
secure gathering spaces during emergencies
(Bingdl, 2021). National gardens are a crucial
element of contemporary landscape design and
sustainable urbanization strategies, serving as
multifunctional green spaces that enhance
ecological equilibrium in urban areas, facilitate
recreational pursuits, and elevate quality of life
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(Sahin and Tuncay, 2024; Selcuk, 2025). TOKI
(Housing Development  Administration of
Tarkiye) aims to develop a national garden in
each of the 81 provinces, with numerous projects
either completed or underway, resulting in
extensive landscaped areas (TOKI, 2021).
Literature on national gardens adopts a
multifaceted perspective, encompassing design
principles, accessibility, ecological functions,
social roles, and their connection to urban
identity. Saglik et al. (2019) conducted a
comprehensive evaluation of the design and
implementation process of the Kahramanmaras
15 July National Garden, whereas Uzun and
Senol (2020) analyzed national green space
policies in Tlrkiye and addressed the role of
national gardens within this framework. Bicen
(2023) examined the accessibility criteria of
national gardens for users, whereas Ferah and
Poyraz (2025) assessed the spatial suitability of
these locations according to physical and
sensory aspects. Senik and Uzun (2021)
explored the socio-ecological benefits of national
gardens, whilst Dogan (2024) analyzed national
gardens within the framework of urban change
processes. Birol and Aydin (2019) did a thorough
analysis of national gardens regarding their
quality and quantity, whereas Zilkadiroglu
(2022) assessed the user-centered attributes of
these spaces. Selguk (2025) assessed the
significance of national gardens in the urban
landscape via the lens of urban ecology theory.
This work is distinguished from prior
research by its empirical evidence of the thermal
regulating impacts of national gardens utilizing
Landsat-based LST data. The LST values of the
Serik National Garden were assessed prior to
construction and following its inauguration, with
alterations in surface temperatures analyzed
and evaluated through zonal spatial statistics
methods, encompassing both the core areas of
the national garden and its adjacent
surroundings. The results revealed regional and
temporal variations in surface temperature and
quantitatively assessed the thermal control
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capacity of the national garden. The research
seeks to measure the cooling impact of urban
green spaces, namely national gardens, as a
component of their regulatory ecosystem
services, by analyzing surface temperature,
which is a crucial element of nature-based
solutions to mitigate the urban heat island effect.
The study seeks to provide an original
contribution to literature by presenting empirical
evidence that national gardens are a significant
component of urban green spaces that aid in
urban heat management through nature-based
solutions.

2. Materials and Methods
2.1. Study Area

The Serik National Garden, situated in the
Serik district of eastern Antalya province, was
designated as the research location. Serik is
situated in the Mediterranean region of Turkiye,
roughly 40 km east of Antalya’s city center.
Manavgat is situated to the east by the district,
Aksu to the west, Burdur and Isparta to the north,
and the Mediterranean Sea to the south (Figure
1). The Serik district headquarters is a hamlet
located roughly 8 km inland from the shore,
predominantly situated on a plain at an elevation
of 26 m above sea level (Serik Municipality,
2020; Olgun et al, 2022). The district
experiences a Mediterranean climate, marked
by hot, arid summers and warm, wet winters.
This climatic framework significantly influences
the development of the region's natural and
cultural landscape, directly impacting agricultural
practices, vegetation distribution, and the
utilization of urban green spaces. Serik, a
prominent tourism hub in Tlrkiye, encompasses
an area of 122,000 hectares and has a
population of 143,435 as of 2024. The
construction of Serik National Garden, situated
on the northwestern boundary of the city at
coordinates 36° 55' 28" N and 31° 5' 24" E,
including an area of 63468.08 m?, commenced
in 2021 and was inaugurated in 2023. (Url1,
2025).
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Figure 1. Location of the research area

2.2. Dataset

The research has three primary phases:
data collection, analysis, and conclusion.
Initially, open-access data was examined,
followed by the creation of a dataset to delineate
the study area's boundaries and land surface
temperature. The study area boundaries were
established using Turkish provincial
administration borders, which are available for
free download from the General Directorate of
Mapping (HGM) website. The data,
encompassing the entire nation, was refined to
align with the provincial and district boundaries
of Antalya and subsequently transformed to the
WGS84 36N datum and projection. The Serik
district was excluded from the processed data.

Landsat 8 OLI/TIRS satellite imagery,
including thermal bands, was obtained from the
United States Geological Survey (USGS) 'Earth
Explorer' website as part of the satellite imagery
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dataset (USGS, 2025a). Prior to the
establishment of the National Garden, picture 1D
LC08_L1TP_178034_20140703_
20200911 _02 T1 was utilized, but after its
inauguration, image ID
LCO08_L1TP_178034_20240730_20240801_02
_T1 was employed. The 4th Band (Red), 5th
Band (NIR), and 10th Band (TIR) photos from
the Landsat 8 OLI/TIRS satellite were cropped to
the research region borders (Table 1).

Table 1. Satellite images used in the research

Post-construction of
the National Garden

Pre-construction of
the National Garden

Acquisition date 03.07.2014 30.07.2024
WRS WRS-2 WRS-2
Path 178 178
Row 034 034
Cloud Cover %0,85 %0,08
Landsat 8 OLI/TIRS spektral bands

Spektral band Wavelength Resolution

Band 4 - Red 0.64 - 0.67um 30m
Band 5 - (NIR) 0.85-0.88 um 30m
Band 10 - TIRS 1 10.6 - 11.19 ym 100 m*

* Band 10 (TIRS) is resolution acquired at 100 m, but have been resampled to
30 m in the delivered data product.

2.3. Methods

The initial phase was the analysis of open
access spatial data sources. A data set was
subsequently established to delineate the study
area's boundaries and ascertain (LST). To
guarantee spatial compatibility, all data within
the dataset were defined in the WGS84 36N
datum and projection system, and open source
data was transformed into this coordinate
system.

The LST computation using Landsat 8
OLI/TIRS satellite images use the single-
channel method commonly referenced in
academic literature (Artis & Carnahan, 1982;
Sobrino et al., 2004). The LST map was derived
in six stages utilizing the Red, NIR, and TIR
bands from Landsat 8 OLI/TIRS satellite images
(Karakus and Eyileten, 2022; Selim et al., 2023;
USGS, 2025b). Initially, pixel brightness values
were transformed into spectral radiance values
utilizing the thermal band of Landsat 8 OLI/TIRS
data. During the second stage, radiance values
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were transformed into temperature values via
thermal conversion formulas. During the third
stage, the Normalized Difference Vegetation
Index (NDVI) was computed utilizing the fourth
(NIR) and fifth (Red) bands of satellite imagery.
The plant cover ratio (Pv) was computed in the
fourth stage utilizing the NDVI data. The fifth
stage involved the determination of surface
emissivity. During the sixth stage, a LST map
was produced by integrating surface
temperature measurements and emissivity
characteristics (Artis and Carnahan 1982;
Anandababu et al., 2018; Ardahanlioglu, 2024; 4zs-LST2°w°)-sz1 »N\mo
Karakus & Kahraman, 2025; USGS, 2025b). The WSIFE  NSIWE  SSME  SSWE  SSWE
thermal impacts of national gardens were

illustrated by LST maps generated on annual
basis. The alterations in land surface
temperature attributed to the national garden
were spatially derived by contrasting the 2014
LST maps with the 2024 LST map, which
predate the establishment of the national
gardens. Empirical data regarding alterations in
the 500x500m study areas, which include
national gardens and their adjacent
environments, were acquired by the zonal

36°55'36"N
L
T
36°55'36"N

36‘55]‘32"N
T
36°55'32"N

36°55'28"N
1
T
36°55'28"N

36°55'24°N
!
T
36°55'24"N

36°55'36"N
T
36°55'36"N

36‘55l'32"N
T
36°55'32"N

35“55.'28"N
T
36°55'28"N

36‘55l'24'N
T
36°5524"N

statistics approach utilizing ArcGIS software. WEEE | sTo004(c) OISHE A
_ 42,5 s A T -
The thermal effects of the national gardens were

assessed utilizing this data.

36°55'36"N
1
36°55'36"N

3. Findings

The thermal effects of Serik National
Garden were illustrated using zonal statistical
analysis of LST data acquired from Landsat 8
OLI/TIRS satellite imagery. LST maps of the
research area are illustrated in Figure 2. Figure
2 illustrates that the LST data from the periods
preceding the establishment of Serik National
Garden (2014) and after its inauguration (2024)
reveal alterations in the surface temperature
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Figure 2. Maps depicting pre-
construction (LST 2014), post-construction
(LST 2024), and LST changes of Serik
National Garden
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The 2014 LST map indicates that prior to
the establishment of Serik National Garden, the
land surface temperature in the proposed region
ranged from 47.6 to 49.7 °C, with an average of
48.410.5 °C. The 2024 LST map, following the
garden's completion and inauguration, indicates
a surface temperature range of 45.5 to 48.5 °C,
with an average surface temperature of 46.7+0.7
°C (Table 2).

The 2014 LST map indicates that the
surface temperature in the vicinity of the garden
ranged from 46.5 to 49.8 °C, with an average
surface temperature of 47.910.8 °C. The 2024
LST map indicates that these values fluctuate
between 45.8 and 50.1 °C, with a mean surface
temperature of 48.2+0.9 °C.

Table 2. LST data of the research area

Location Time Minimum Maximum Mean
_ LST 2014 47.6 49.7 48.4+0.5
© C
c o
ST |LsT 2024 455 485 46.7+0.7
S0
LST Diff 2.1 -1.2 -1.7+0.6
o | LST 2014 46.5 49.8 47.9+0.8
c
2% LST 2024 45.8 50.1 48.240.9
@ | LST Diff -0.7 0.3 0.3+0.2
8,5 «|LST2014 1.1 0.1 -0.50.2
§EE, 8
ggg;‘g LST 2024 0.3 16 1.5:0.4
288°¢
F2E % LsT Diff 1.4 15 2.0:0.5

The surface temperature difference map
indicates that, following the construction of the
National Garden, temperature variations ranging
from —2.9°C to —0.4 °C were observed in the
vicinity of the garden, resulting in an average
surface temperature reduction of —1.7+0.6 °C
relative to the pre-construction period. The
temperature variation in the vicinity of the
National Garden ranged from —1.8 °C to 1.8 °C,
with an average surface temperature reduction
of —-0.31£0.2 °C.
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In 2014, the surface temperature disparity
between the National Garden and the adjacent
area varied from —1.1°C to 0.1 °C, with a mean
difference of —0.5+0.2 °C. In 2024, the variation
spanned from 0.3 °C to 1.6 °C, with a mean
difference of 1.5+£0.4 °C. The variation in LST
change ranged from 1.4 to 1.5 °C, with a mean
difference of 2.0+0.5 °C.

Figure 3 llustrates the surface
temperature distribution of the Serik National
Garden prior to construction (2014) and after
construction (2024) along a west-east axis,
revealing a pronounced thermal gradient both
within the national garden boundaries and its
adjacent areas. Post-construction LST values
are typically 1-1.5 °C lower in the western
direction (0—150 m), indicating that the national
garden has a modest cooling impact towards the
west. The most pronounced cooling effect
occurs in the national garden (150-360 m),
where surface temperatures decreased from
48-49 °C in 2014 to 45-46 °C in 2024. This
indicates a net cooling effect of roughly 2—3 °C.
In the eastern direction (360-510 m), the LST
curve ascends once more in the post-
construction phase, signifying that the garden's
cooling impact disseminated more restrictively in
this orientation.

49 -

i« Surroundings »><— National Garden —» < Surroundings »
44 . : r ' - — .=
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510

Distance (m)

National Garden
=== Pre-construction of the National Garden (LST 2014)
Post-construction of the National Garden (LST 2024)

Figure 3. LST change of Serik National

Garden before construction (LST 2014) and
after construction (LST 2024)
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4. Discussion and Conclusion

Analyses of LST in Serik National Garden
for the pre-construction (2014) and post-
construction (2024) periods demonstrate that
green space management significantly impacts
micro-scale thermal comfort. A periodic
comparison within the confines of Serik National
Garden indicated that post-construction land
surface temperature readings declined by -
1.720.6 °C relative to pre-construction levels.
This reduction illustrates a notable cooling effect
at the garden resulting from the proposed
landscaping design and execution. Research in
the literature corroborates this fact. Comparable
research indicates that urban green spaces have
an average daily cooling effect between 0.3 to
2.4 °C (Bowler et al.,, 2010). Some studies
indicate a temperature reduction of 2—-3 °C within
parks (Grilo et al., 2020; Amani-Beni et al., 2021;
Akarsu Varsak and Ender Altay, 2024), while
others suggest that this variation may be more
pronounced depending on specific factors and
environmental conditions present in the park
(Feyisa et al., 2014; Gao et al., 2023). Research
demonstrates that the spatial extent of the
cooling effect caused by parks is constrained,
influenced by the proximity of the park to
adjacent areas, the size of the park, the species
and composition of vegetation, and the density
of surrounding structures. Prior research
indicates that park cooling is typically confined to
several hundred meters, and the existence of
dense urban structures and concrete/asphalt
surfaces may diminish the extent of this
phenomenon (Aram et al., 2019; Blachowski and
Hajnrych, 2021; Gao et al., 2023; Verma et al.,
2024). This aligns with the modest average shift
of —0.3 °C recorded in the environmental zone of
Serik National Garden. The restricted
environmental cooling impact in Serik National
Garden is attributable to its recent
establishment, resulting in low vegetation height
and limited crown development. The restricted
shade ability of juvenile plants and their reduced
evapotranspiration rates, relative to adult trees,
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inherently diminish the spatial extent of the
microclimatic cooling impact caused by green
spaces (Pattnaik et al., 2024; Zhang et al.,
2020). Literature indicates that in initial
landscaping applications, a significant cooling
effect is not observed until vegetation matures,
and that cooling efficacy improves with the
expansion of shade area, leaf area index, and
crown volume over time (Rahman et al., 2020;
Yin et al., 2024). Skelhorn et al. (2014) indicated
that a 5% rise in mature tree cover decreases
surface temperature by roughly 1 °C, but the
same increase with young tree saplings results
in a cooling effect of about 0.5 °C. The restricted
environmental cooling effect at Serik National
Garden aligns with an urban surface
temperature modeling work by Skelhorn et al.
(2014) in Manchester.

In conclusion, despite Serik National
Garden being newly established and displaying
early-stage vegetation traits such as diminished
height and crown development, it has been
found to significantly reduce  surface
temperatures in its vicinity compared to pre-
construction levels, albeit with a limited cooling
effect on its surroundings. Remote sensing
assessments should be performed at five-year
intervals to evaluate the changes in the thermal
regulation capacity of the National Garden as
vegetation matures. The study concentrated on
the temperature effects during the peak summer
time.  Consequently, analyzing surface
temperature variations in different seasons helps
elucidate the thermal influence of the National
Garden annually.

References
Akarsu Varsak, N., & Ender Altay, E. (2024).

Thermal Comfort and Green Spaces: The Role of
Temperature-Regulating Elements in  Neighborhood
Parks. Sustainability, 16(22), 9801.

https://doi.org/10.3390/su16229801

Akkemik, U., Alp, M. A., Sevgi, O., & Eksi, M. (2021).
Kentsel yesil alan hesaplamasinda kullanilan bazi terimler
Uzerine kisa bir degerlendirme ve oneriler. Avrasya Terim
Dergisi, 9(3), 51-58.

130



Journal of Landscape Research and Practices (JOLARP), 7(2):124-133

Peyzaj Arastirmalari ve Uygulamalar Dergisi
E-ISSN: 2687-2366

Akkurt, Y., & Akten, M. (2021). Kent Parklarinda
Ekosistem Hizmetlerinin Roll. Journal of Architectural
Sciences and Applications, 6(1), 348-357.

Amani-Beni, M., Zhang, B., Xie, G. D., & Odgaard,
A. J. (2021). Impacts of the microclimate of a large urban
park on its surrounding built environment in the
summertime. Remote Sensing, 13(22), 4703.

Anandababu, D., Purushothaman B., M. ve Babu,
S., S.(2018). LANDSAT 8 Verilerini Kullanarak Arazi Yizey
Sicakhginin - Tahmini. Uluslararasi lleri  Arastirma,
Teknolojide Fikirler ve Yenilikler Dergisi. 4(2):177-86.

Aram, F., Solgi, E., Higueras Garcia, E., Mosavi, A.,
& R. Varkonyi-Koéczy, A. (2019). The Cooling Effect of
Large-Scale Urban Parks on Surrounding Area Thermal
Comfort. Energies, 12(20), 3904.
https://doi.org/10.3390/en12203904

Ardahanlioglu, Z. R. (2024). Kayakdy-Hisaroni
(Fethiye) ve Yakin Cevresinde Arazi Kullanimi/Arazi Ortiis
ile Arazi Yizey Sicakliginin Degerlendirimesi Uzerine Bir
Arastirma. Academic Social Resources Journal, 8(54),
4013-4022.

Artis, D., A., & Carnahan, W. H. (1982). Survey of
emissivity variability in thermography of urban areas.
Remote Sensing of Environment, 12(4), 313-329. DOI:
10.1016/0034-4257(82)9004 3-8

Aydemir, K. P. K., Kazanci, G., & Karakus, N.
(2024). Mahalle parklarina mekansal erisilebilirligin
degerlendiriimesine yonelik Cbs tabanli bir yaklagim: yash
dostu kent kapsaminda Bolu kent merkezi. Journal of
Anatolian Environmental and Animal Sciences, 9(4), 632-
640.

Berger, C., Rosentreter, J., Voltersen, M.,
Baumgart, C., Schmullius, C., & Hese, S. (2017). Spatio-
temporal analysis of the relationship between 2D/3D urban
site characteristics and land surface temperature. Remote
sensing of environment, 193, 225-243.

Bicen, A. (2023). Millet Bahgelerinin Engelli
Ulasilabirligi Uzerine Bir Degerlendirme: Diyarbakir Baglar
Millet Bahgesi. International Journal of Social and
Humanities Sciences Research (JSHSR), 10(100), 2614-
2628.

Bingdl, S. (2021). Gec¢misten Gunimize Millet
Bahgesi Kavrami ve Turkiye’deki Kamusal Acik ve Yesil
Alanlar igerisindeki Yerinin Degerlendiriimesi.
(Yayimlanmamis yiksek lisans tezi), Siuleyman Demirel
Universitesi/ Fen Bilimleri Enstitiisii, Isparta.

Birol, S. S., & Aydin, E. (2019). Acik Alan
Rekreasyonunda Kent Merkezlerine Yenilik¢i Bir Yaklagim:
Millet ~ Bahgeleri. Journal  of  International  Social
Research, 12(66).

Blachowski, J., & Hajnrych, M. (2021). Assessing
the Cooling Effect of Four Urban Parks of Different Sizes in
a Temperate Continental Climate Zone: Wroclaw
(Poland). Forests, 12(8), 1136.
https://doi.org/10.3390/f12081136

Research article

DOI: 10.56629/paud.1837949

Bowler, D. E., Buyung-Ali, L., Knight, T. M., & Pullin,
A. S. (2010). Urban greening to cool towns and cities: A
systematic review of the empirical evidence. Landscape
and urban planning, 97(3), 147-155.

Celikyay, S., Donmez, S., Kocan, N., IKIZ, E., Aydin,
P., & Cetinkale, S. G. (2007). A Framework on urban design
strategies for sustainability of cultural and historical
dimension in urban landscape. In Proceedings of the 3rd
IASME/WSEAS International Conference on Energy,
Environment, Ecosystems and Sustainable Development,
Agios Nikolaos, Greece (pp. 24-26).

CSIDB (2024) iklim Degisikligi Azaltim Stratejisi ve
Eylem Plani (2024- 2030). T.C. Cevre, Sehircilik ve iklim
Degisikligi Bakanhgu. Erisim Adresi:
https://iklim.gov.tr/db/english/icerikler/files/%C4%BO0klim%
20De%C4%9Fi%C5%9Fikli%C4%9Fine%20Uyum%20Str
atejisi%20ve%20Eylem%20Plan_%202024-2030.pdf?utm

Dogan, D., Zengin, M., Ozdede, S., & Yiimaz, F. C.
(2023). Determining the Qualification of Green Areas in
Urban Areas and Their Contributions to Air Quality with |-
Tree Canopy the Case of Denizli Central County and City
Centre. Turkish Journal of Agriculture-Food Science and
Technology, 11(11), 2146-2154.

Dogan, F. (2024). Kentsel Doénlusim Proje
Uygulamalarinda Millet Bahgelerinin Roli. Online Journal
of Art & Design, 12(3).

Doygun, H., Atmaca, M., & Zengin, M. (2015).
Kahramanmarag'ta kentlesme ve yesil alan varligindaki
zamansal degisimlerin incelenmesi. KSU Doga Bilimleri
Dergisi, 18(4), 55-61.

Ferah, B., & Poyraz, O. (2025). Millet Bahgelerinin
Kamusal Agik Mekanlar Olarak Kalite Analizi: Umraniye
Millet Bahgesi  Ornegi. Istanbul ~ Sabahattin ~ Zaim
Universitesi Fen Bilimleri Enstitiisii Dergisi, 7(1), 11-19.

Feyisa, G. L., Dons, K., & Meilby, H. (2014).
Efficiency of parks in mitigating urban heat island effect: An
example from Addis Ababa. Landscape and urban
planning, 123, 87-95.

Gao, Y., Pan, H., & Tian, L. (2023). Analysis of the
spillover characteristics of cooling effect in an urban park:
A case study in Zhengzhou city. Frontiers in Earth Science,
11: 1133901.

Grilo, F., Pinho, P., Aleixo, C., Catita, C., Silva, P.,
Lopes, N., ... & Branquinho, C. (2020). Using green to cool
the grey: Modelling the cooling effect of green spaces with
a high spatial resolution. Science of the Total
Environment, 724, 138182.

Grimm, N. B., Faeth, S. H., Golubiewski, N. E.,
Redman, C. L., Wu, J., Bai, X., & Briggs, J. M. (2008).
Global change and the ecology of cities. Science,
319(5864), 756-760.
https://doi.org/10.1126/science.1150195

Gll, A., & Kiglk, V. (2001). Kentsel acik-yesil
alanlar ve Isparta kenti Orneginde irdelenmesi. Turkish
Journal of Forestry, 2(1), 27-48.

131


https://iklim.gov.tr/db/english/icerikler/files/%C4%B0klim%20De%C4%9Fi%C5%9Fikli%C4%9Fine%20Uyum%20Stratejisi%20ve%20Eylem%20Plan_%202024-2030.pdf?utm
https://iklim.gov.tr/db/english/icerikler/files/%C4%B0klim%20De%C4%9Fi%C5%9Fikli%C4%9Fine%20Uyum%20Stratejisi%20ve%20Eylem%20Plan_%202024-2030.pdf?utm
https://iklim.gov.tr/db/english/icerikler/files/%C4%B0klim%20De%C4%9Fi%C5%9Fikli%C4%9Fine%20Uyum%20Stratejisi%20ve%20Eylem%20Plan_%202024-2030.pdf?utm

Journal of Landscape Research and Practices (JOLARP), 7(2):124-133

Peyzaj Arastirmalari ve Uygulamalar Dergisi
E-ISSN: 2687-2366

Glnes, S., Sahin, $., & Dogan, D. (2025). Saglik,
Kentlesme, Yesil Altyapr Kavramlari ve Aralarindaki
lliskiler. Ankara Universitesi Cevrebilimleri Dergisi, 12(1),
37-47.

Kahraman, E., & Kaya, L. G. (2022). Yapay Sulak
Alan Uygulamalarinda Alan Secim Kriterlerine Farkli Bir
Yaklagim: Antalya Candir Cayr ve Yakin GCevresi
Ornegi. Diizce Universitesi Orman Fakiiltesi Ormancilik
Dergisi, 18(1), 88-103.

Karakus N. & Eyileten B. (2022). Determining the
land surface temperature from Landsat 8 satellite images
and data evaluation In accordance to land use:
Antalya/Serik case, Prof. Dr. Alper Cabuk, Dog¢. Dr. H.
Samet Agikkutlu In; New Trends in Architecture, Planning
and Design, (s. 201-220), Ankara: Duvar Yayinevi.

Karakus, N., & Kahraman, E. (2025). Uzaktan
Algilama Verileriyle Arazi Kullanimi/Arazi Ortiisiiniin Arazi
Yiizey Sicakhgi Uzerindeki Etkisinin Degerlendiriimesi:
Antalya ili Konyaalti ilgesi Ornegi. Journal of Anatolian
Environmental and Animal Sciences, 10(6), 1062-1069.

Keppas, S. C., Papadogiannaki, S., Parliari, D.,
Kontos, S., Poupkou, A., Tzoumaka, P., Kelessis, A., Zanis,
P., Casasanta, G., de’Donato, F., Argentini, S., & Melas, D.
(2021). Future Climate Change Impact on Urban Heat
Island in Two Mediterranean Cities Based on High-
Resolution Regional Climate
Simulations. Atmosphere, 12(7), 884.

Li, Z. L., Tang, B. H., Wu, H., Ren, H., Yan, G., Wan,
Z., Trigo, I.F., & Sobrino, J. A. (2013). Satellite-derived land
surface temperature: Current status and
perspectives. Remote Sensing of Environment, 131, 14-37.
DOI: 10.1016/j.rse.2012.12.008

Martin, P., Baudouin, Y., & Gachon, P. (2015). An
alternative method to characterize the surface urban heat
island.  International Journal of Biometeorology,  59(7),
849-861. https://doi.org/10.1007/s00484-014-0902-9

Medina-Fernandez, S. L., Nunez, J. M., Barrera-
Alarcén, |., & Perez-DeLaMora, D. A. (2023). Surface
Urban Heat Island and Thermal Profiles Using Digital Image
Analysis of Cities in the El Bajio Industrial Corridor, Mexico,
in 2020. Earth, 4(1), 93-150.
https://doi.org/10.3390/earth4010007

Oduz, H., & Zengin, M. (2011). Peyzaj patern
metrikleri ve landsat 5 tm uydu géruntileri kullanilarak arazi
ortisl/arazi kullanimi  degisimi analizi (1984-2010):
Kahramanmaras Ornegi |. Ulusal Akdeniz Orman ve Cevre
Sempozyumu, 26, 854-864.

Oke, T. R. (1982). The energetic basis of the urban
heat island. Quarterly journal of the royal meteorological
society, 108(455), 1-24.
https://patarnott.com/pdf/Oake1982_UHI.pdf

Olgun, R. (2019). Orta Olgekli Kentler igin Kentsel
Yesil Alan Sistem Onerisi: Nigde Kenti Ornegi. Artium, 7(1),
57-69.

Research article

DOI: 10.56629/paud.1837949

Olgun, R., Kahraman, E., & Karakus, N. (2022).
Kentsel Yesil Alanlarin Kullanici Memnuniyeti Acisindan
Degerlendiriimesi: Serik/Antalya Ornegi. Turkish Journal of
Agriculture-Food Science and Technology, 10(7), 1308-
1317.

Olgun, R., & Karakus, N. (2024). Impact of Change
in Tree Canopy Cover on Ecosystem Services in Desert
Cities: A Case in Phoenix, USA. Journal of Architectural
Sciences and Applications, 9(2), 1031-1043.
https://doi.org/10.30785/mbud.1567421

Olgun, R., Cheng, C., & Coseo, P. (2024). Nature-
Based Solutions Scenario Planning for Climate Change
Adaptation in Arid and Semi-Arid Regions. Land, 13(9),
1464. https://doi.org/10.3390/land 13091464

Olgun, R., Karakus, N., Selim, S., Yilmaz, T,
Erdogan, R., Aklibasinda, M., Dénmez, B., Cakir, M., &
Ardahanlioglu, Z. R. (2025). Impacts of landscape
composition on land surface temperature in expanding
desert cities: a case study in Arizona, USA. Land, 14(6),
1274. DOI: 10.3390/land14061274

Pattnaik, N., Honold, M., Franceschi, E., Moser-
Reischl, A., Roétzer, T., Pretzsch, H., ... & Rahman, M. A.
(2024). Growth and cooling potential of urban trees across
different levels of  imperviousness. Journal  of
Environmental Management, 361, 121242.

Rahman, M. A., Hartmann, C., Moser-Reischl, A.,
von Strachwitz, M. F., Paeth, H., Pretzsch, H., ... & Rotzer,
T. (2020). Tree cooling effects and human thermal comfort
under contrasting species and sites. Agricultural and Forest
Meteorology, 287, 107947.

Rizwan, A. M., Dennis, Y. C. L., & Liu, C. (2008). A
review on the generation, determination and mitigation of
urban heat Island. Journal of  Environmental
Sciences, 20(1), 120-128. DOI: 10.1016/S1001-
0742(08)60019-4

Saglik, A., Kelkit, A., Temiz, M., Saglik, E., & Bayrak,
M. I. (2019). Millet bahgesi kavrami: Kahramanmaras ili
érnegi. Yiiziincd Yil Universitesi Sosyal Bilimler Enstitiisti
Dergisi, 11-30.

Selguk, B. C. (2025). Kent Ekolojisi Baglaminda
Millet Bahgelerinin Kentsel Peyzaj igindeki Rolii: Sivas 27
Haziran Ogretmenler Millet Bahgesi Ornegi Uzerinden Bir
Degerlendirme. Mekansal Calismalar Dergisi, 2(2), 176-
186.

Selim, S., Karakus, N., Ardahanlioglu, Z. R., &
Zengin, M. (2014). Fethiye Kenti Acik ve Yesil Alan
Dagilimlarinin CBS Teknikleri lle Analizi. Cografyacilar
Dernegi  Uluslararasi  Kongresi  Bildiriler  Kitabi,
Cografyacilar Dernegi Yay, (4), 577-585.

Selim, S., Eyileten, B., & Karakus, N. (2023).
Investigation of green space cooling potentialon land
surface temperature in Antalya city of Turkey. The
International Archives of the Photogrammetry Remote
Sensing and Spatial Information Sciences, XLVIII-M-1—

132



Journal of Landscape Research and Practices (JOLARP), 7(2):124-133

Peyzaj Arastirmalari ve Uygulamalar Dergisi
E-ISSN: 2687-2366

2023, 107-114. DOI: 10.5194/isprs-archives-XLVIII-M-1-
2023-107-2023

Serik Municipality (2020).
http://lwww.sp.gov.tr/upload/xSPStratejikPlan/files/Nt8oC+
SERIK_BELEDIYESI_STRATEJIK_PLAN_2020-2024.pdf

Seto, K. C., Guneralp, B., & Hutyra, L. R. (2012).
Global forecasts of urban expansion to 2030 and direct
impacts on biodiversity and carbon pools. Proceedings of
the National Academy of Sciences, 109(40), 16083—16088.
https://doi.org/10.1073/pnas.1211658109

Sezik, M., & Dokuyucu, E. (2025). Iklim Degisikligi
ve Tiirkiye’de Kentlerin iklim Degisikligi Politikalarina Uyum
Sorunlar. Kent Akademisi, 18(1), 540-562.

Skelhorn, C., Lindley, S., & Levermore, G. (2014).
The impact of vegetation types on air and surface
temperatures in a temperate city: A fine scale assessment
in Manchester, UK. Landscape and Urban Planning, 121,
129-140. https://doi.org/10.1016/j.landurbplan.2013.09.012

Sobrino, J. A., Jiménez-Mufoz, J. C., & Paolini, L.
(2004). Land surface temperature retrieval from LANDSAT
TM 5. Remote Sensing of environment, 90(4), 434-440.

Sahin, H. 0., & Tungay, H. E. (2024). Kent
Parklarinin Tarihi Siireg igerisindeki Rolleri ve Stirdiirilebilir
Kent Parklar. Tiirkive Peyzaj Arastirmalari Dergisi, 7(1),
83-101.

Sahin, $., Taban, R., Ok, G., & Bakkaloglu, A.
(2023). Kentsel agik ve yesil alanlarin belirli mekansal
Olgutler kapsaminda degerlendiriimesi: Giineydogdu Ankara
ornegi. Idealkent, 15(40), 376-405.

Satir, O., Yeler, O., & Kemeg, S. (2023). Kentsel
Yesil Alanlarin Planlamasinda Kullanilan Konumsal Analiz
Yontemleri ve  Kullanim  Olanaklari. Yizincid — Yil
Universitesi Fen Bilimleri Enstitiisii Dergisi, 28(1), 19-37.

Senik, B., & Uzun, O. (2021). Acik Yesil Alan Sistemi
Planlanma ve Tasarim Sireglerinde Millet Bahgelerinin
Roli. Planlama, 31(3).

TMMOB Chamber of Landscape Architects, (2018).
Millet Bahgeleri Sonug Bildirgesi. Ankara: TMMOB Peyzaj
Mimarlari Odasi.

TOKI (2021). TOKi ile daha yesil Tirkiye.
https://www.toki.gov.tr/haber/toki-ile-daha-yesil-turkiye

Url1, (2025). Antalya, Serik Millet Bahgesi.
https://artarproje.com/2144-2/

USGS. (2025a). USGS EarthExplorer.
adresi: https://earthexplorer.usgs.gov/

USGS. (2025b). Using the USGS Landsat Level-1
Data Product. Erisim adresi: https://www.usgs.gov/core-
science-systems/nli/landsat/using-usgs-landsat-level-1-
data-product

Uygur, A, & Ozkan, N. B. (2022). Kentsel
Planlamada Rekreatif Yesil Alanlarin Roll. Journal of
Recreation and Tourism Research, 9(2), 70-81.

Uzun, I. K, & Senol, F. (2020). Tirkiye'deki
Kamusal Yesil Alanlarin Tarihsel Gelisimi ve Yeni “Millet
Bahceleri”. Art-Sanat, (14), 211-240.

Erisim

Research article

DOI: 10.56629/paud.1837949

Verma, R., Zawadzka, J. E., Garg, P. K., &
Corstanje, R. (2024). The relationship between spatial
configuration of urban parks and neighbourhood cooling in
a humid subtropical city. Landscape Ecology, 39(2), 34.

Voogt, J. A., & Oke, T. R. (2003). Thermal remote
sensing of urban climates. Remote sensing of
environment, 86(3), 370-384.
https://doi.org/10.1016/S0034-4257(03)00079-8

Weng, Q. (2009). Thermal infrared remote sensing
for urban climate and environmental studies: Methods,
applications, and trends. ISPRS Journal of
Photogrammetry and Remote Sensing, 64, 335-344. DOI:
10.1016/j.isprsjprs.2009.03.007

Yao, Y., Zheng, H., Ouyang, Z., Gong, C., Zhang, J.,
Ying, L., & Wen, Z. (2025). Impact of urban green
infrastructure on ecosystem services: A systematic
review. Ecological Indicators, 178, 113885.

Yin, Y., Li, S., Xing, X., Zhou, X., Kang, Y., Hu, Q.,
& Li, Y. (2024). Cooling Benefits of Urban Tree Canopy: A
Systematic Review. Sustainability, 16(12), 4955,
https://doi.org/10.3390/su16124955

Zhang, F., & Qian, H. (2024). A comprehensive
review of the environmental benefits of urban green
spaces. Environmental research, 252, 118837.

Zhang, J., Gou, Z., Zhang, F., & Shutter, L. (2020).
A study of tree crown characteristics and their cooling
effects in a subtropical city of Australia. Ecological
Engineering, 158, 106027.

Zulkadiroglu, D. (2022). Millet Bahgelerinde Alan
Niteliklerinin Kullanici Agisindan incelenmesi:
Kahramanmaras 15 Temmuz Millet Bahgesi
Ornegi. ArtGRID-Journal of Architecture Engineering and
Fine Arts, 4(1), 41-56.

133


https://www.usgs.gov/core-science-systems/nli/landsat/using-usgs-landsat-level-1-data-product
https://www.usgs.gov/core-science-systems/nli/landsat/using-usgs-landsat-level-1-data-product
https://www.usgs.gov/core-science-systems/nli/landsat/using-usgs-landsat-level-1-data-product

