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ABSTRACT:

The aim of this study is to investigate the potential cooling effect of urban green spaces on land surface temperature (LST). Two
significant green areas and their surroundings in the Konyaalt:1 district of Antalya province were selected as the sample area. Antalya
is one of the most important tourist destinations in Turkey and has experienced rapid population growth along with increasing
construction. Because the sample area is located in the Mediterranean Climate Zone, the research datasets were limited to a 6-month
time series covering May and October, as recommended by previous studies. In the study, cloudless Landsat 8 satellite images were
utilized to obtain vegetation density and land surface temperature. After making atmospheric corrections to the satellite images, the
researchers used a series of algorithms to calculate NDVI and LST values from Landsat 8's NIR, Red, and thermal bands. A linear
cross-section was assigned from the maps, and statistical analysis was performed by applying the Pearson correlation test to the data
obtained from the pixels in contact with the section. The analysis revealed that there is a strong opposite correlation between plant
density and land surface temperature, and the land surface temperature decreases as the plant density increases. The cooling effect of
green areas range from 0.13 - 1.04 °C, although it varies according to the month. The 1st sample area had an average cooling effect of
0.77 °C, while the 2nd sample area had an average of 0.28 °C cooling effect. Combining the results from both sample areas, the
researchers found that urban green spaces provide a cooling effect of 0.52 °C during the hot months of the spring and summer seasons
in the Mediterranean climate zone. The results suggest that green areas play an important role in cooling today's cities that have turned
into concrete jungles. Therefore, it is suggested that increasing the presence of urban green areas through green infrastructure planning

can not only enhance the cooling effect of green spaces in urban areas but also help combat global climate change.

1. INTRODUCTION

The growth of populations and consequent increase in
urbanization has led to several undesirable environmental
changes. Although urban areas account for a small fraction of
global land use, industrial development tends to concentrate in
urbanized areas, where half of the world's population is already
concentrated. Consequently, it is widely acknowledged that the
adverse effects of climate change, one of the most pressing
ecological and social problems of the 21st century, will be
particularly pronounced in urban areas (Moradi and Gorer
Tamer, 2017; Moda et al, 2019; Hobbie, and Grimm, 2020). As
urbanization progresses, land cover changes gradually and
natural surfaces are replaced by urban textures. The expansion of
concrete surfaces exerts pressure on natural areas and causes land
use changes. Furthermore, urbanization exacerbates temperature
increases in cities, leading to the formation of urban heat islands,
where atmospheric greenhouse gas concentrations and surface
temperatures are higher compared to green spaces (Pielke et al,
2011; Zurqani et al, 2019; Orhan, 2021).

As a result of climate change, factors such as an increase in
temperature and direct exposure of concrete surfaces to sunlight,
as well as the retention of heat by these surfaces, lead to an
increase in Land Surface Temperature (LST) in urban areas,
thereby negatively impacting human health. Consequently,
various strategies are being developed to reduce urban LST.
Scientific studies emphasize the necessity of increasing the
current potential of green areas that have both cooling capacity
in combating global warming and are included in urban plans
(Susca et al, 2011; Koc et al, 2018; Orhan, 2021).

Urban green spaces are anticipated to have a pivotal role in
regulating urban climates due to their capacity to mitigate the
adverse effects of urban warming. Through various means such
as providing shade, regulating air currents, promoting
evaporation, and generating favorable micro-climates, urban
green spaces have the potential to enhance urban health by acting
as a source of cooling. Furthermore, they can reduce land surface
temperatures by impeding the sun's rays from reaching reflective
surfaces. As a result, urban green spaces are viewed as an
effective strategy to counter the negative effects of urban
warming and land surface temperature. Consequently, it is
imperative to identify urban heat islands and land surface
temperatures in regions and cities with high population density
and warm climate and to investigate their relationship with green
spaces for developing micro-climate strategies. Research
conducted by Gill et al. (2007), Bowler et al. (2010), Escobedo
et al. (2011), Norton et al. (2015), Yang et al. (2019), and
Aydemir et al. (2022) underscores the importance of enhancing
the existing potential of green infrastructure in urban planning
and development to combat global warming.

The study utilized geographical information systems and remote
sensing techniques and focused on two urban green spaces in
Konyaalti, a popular tourist destination in Turkey: Hayat Park
and Akdeniz Kent Park1. The study aimed to evaluate the cooling
effect of these green spaces on the urban climate and associate it
with green spaces to increase the climatic comfort of individuals,
particularly in Antalya. Antalya has experienced significant
population growth and construction in recent years, leading to
pressure on green areas. Therefore, the city is unable to benefit
adequately from the ecosystem services that its green areas
contribute to urban cooling. The study's findings could serve as a
reference for central and local governments, urban planners, and
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open green space planning and evaluation to enhance urban green
spaces and reduce the UHI effect in Antalya and other similar
cities. By identifying the benefits of urban green spaces and their
potential to mitigate the UHI effect, this study could contribute
to the development of effective urban planning strategies that
prioritize the preservation and creation of green spaces in urban
areas.

2. MATERIAL AND METHODS
2.1 Study Area

The research focused on two significant green areas and their
adjacent lands in the Konyaalt1 district of Antalya province,
which is one of the most significant tourist destinations in Turkey
and has witnessed increasing construction in tandem with rapid
population growth. In order to assess the potential cooling effect
of the selected urban green areas, it was essential to collect LST
data of the surrounding lands. To accomplish this, the study was
performed within a 1x1 km sample area that encompassed the
selected green space (Figure 1).

Hayat Park and an urban forest to its north were chosen as the
first sample area, which covers an urban green area of 32.01
hectares at coordinates 36°52'40"N and 30°38'00"E. This sample
area has a limited amount of green space and a high amount of
land and buildings surrounding the urban green area.

The second sample area comprised Akdeniz City Park, situated
in the city center near the coast, and the fairground area to the
north of the park. The urban green space in this area covers 15.15
hectares and is geographically located at 36°52'50"N and
30°39'30"E. Unlike the first sample area, the surroundings of the
urban green space in the second sample area have fewer land and
buildings, and a higher proportion of green space.

TURKEY

Figure 1. Study area

The decision to select the Konyaalt1 district of Antalya province
as the study area was influenced by several factors, including the
city's population growth, climate, and importance as a prominent
tourist destination in Turkey. In terms of selecting the green
areas, their central location in the city, areal sizes, vegetation
densities, and environmental land uses were taken into
consideration.

2.2 Datasets
Olgyay (1973) suggested that thermal comfort conditions

deteriorate the most from May to October due to hot stress in the
Mediterranean Climate Zone (Karakus and Selim, 2022; Cinar et

al, 2023). Based on this information and previous scientific
research, the study focused on the months between May and
October. To obtain data on vegetation density and land surface
temperature in the study area, the research used cloudless Landsat
8 satellite images, which were downloaded free of charge from
the United States Geological Survey (USGS) 'Earth Explorer'
website. Landsat 8 provides medium-resolution data ranging
from 15 to 100 meters. Landsat 8 satellites dated 14.05.2019,
25.06.2017,01.07.2019, 15.08.2018, 19.09.2019 and 15.10.2017
were used in the study.

2.3 Method

To investigate the cooling effect of green areas on land surface
temperature, open access Landsat 8 satellite imagery was
obtained and processed. Atmospheric correction operations were
performed in Quantum GIS (QGIS) software, and NDVI
(Normalized Difference Vegetation Index) was created using
Near Infrared (NIR) and Red bands in ArcGIS software. The
Land Surface Temperature was determined using Landsat 8's
thermal bands with the help of a series of algorithms. The process
consisted of six stages, which are as follows: 1) Calculating the
spectral radiance at the top of the atmosphere (TOA), 2)
Converting TOA to brightness temperature (BT), 3) Computing
the Normalized Difference Vegetation Index (NDVI), 4)
Determining vegetation cover (Pv), 5) Calculating emissivity (g),
and 6) Computing Land Surface Temperature (LST).
Subsequently, the cooling potential was calculated by subtracting
the LST of the areas outside the urban green space from the LST
of the entire sample area. In addition, to determine the linear
relationship between vegetation and land surface temperature, a
linear cross-section was applied to both the NDVI and LST maps.
This method involved comparing reflectance values of sample
points taken from the images with those from the cross-section
lines. Finally, statistical analysis was conducted using the
Pearson correlation test on the data obtained from the pixels that
intersected with the cross-section lines (Figure 2.).
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3. RESULT AND DISCUSSION

The main objective of this study was to investigate whether urban
green areas have a cooling effect on land surface temperature in
specific areas of the Konyaalt: district in Antalya province. To
achieve this goal, the study employed Landsat 8 OLI/TIRS
satellite images to generate LST and NDVI maps of the green
areas and their surrounding areas. Cross-sectional analyses were
conducted in a West-East direction to determine the relationship
between ground surface temperature and urban green areas.
Statistical analysis was then used to determine the relationship
between ground surface temperature and the green area using the
LST and NDVI values of the pixels in the section plane. The
maps and graphics of the first sample area are presented in Figure
3, while NDVI and LST values calculated by month and
correlation coefficients are presented in Table 1.

In May, the minimum NDVI value of 0.05 units was detected
outside the green area, whereas the maximum NDVI value of
0.36 was observed in both inside and outside the green area in the
sample area. The lowest LST value of 33.12 °C was found inside
the green area, while the highest LST value of 42.10 °C was
detected outside the green area. The difference in average NDVI
between the inside and outside of the green area was 0.10, and
the average LST difference was 3.18 °C. The results of the
Pearson Correlation test applied to the NDVI and LST data in the
cross-sectional plane taken in the West-East direction indicated a
very strong negative correlation (R=-0.920) between NDVI and
LST.

In the month of June, the minimum and maximum NDVI values
in the sample area, measuring 0.06 and 0.38, respectively, were
discovered to be outside the green area. Within the same area, the
minimum LST value of 42.49°C was detected inside the green
area, whereas the maximum LST value of 49.52°C was identified
outside the green area. The average difference in NDVI between
the green and non-green areas was found to be 0.08, whereas the
average difference in LST was 2.20°C. The application of the
Pearson Correlation test to the NDVI and LST data collected
along the West-East cross-sectional plane revealed a strong
negative correlation (R=-0.867) between these two variables.

In July, the minimum and maximum NDVI values in the sample
area were both detected outside the green area, with values of
0.05 and 0.43, respectively. While the minimum LST value of
39.37°C was found inside the green area, the maximum LST
value of 47.82°C was detected outside it. On average, the NDVI
difference between inside and outside of the green area was 0.10,
and the LST difference was 2.97°C. Results of the Pearson
Correlation test on the NDVI and LST data in the West-East
cross-sectional plane revealed a highly negative correlation (R=-
0.937) between NDVI and LST.

In August, it was observed that the sample area recorded the
minimum NDVI value (0.05) and the maximum NDVI value
(0.38) outside of the green area. Despite the lowest LST value of
41.10°C being detected inside the green area, the highest LST
value of 49.39°C was found outside it. On average, the NDVI
difference between inside and outside of the green area was 0.10,
while the LST difference was 2.58°C. The Pearson Correlation
test conducted on the NDVI and LST data in the West-East cross-
sectional plane indicated a very strong negative correlation (R=-
0.935) between NDVI and LST.

The sample area in September revealed that the lowest NDVI
value (0.05) and the highest NDVI value (0.36) were both

detected outside the green area. The minimum LST value (33.79
°C) was found within the green area, whereas the maximum LST
value (40.55 °C) was located outside of it. On average, the
difference in NDVI between the inside and outside of the green
area was 0.08, while the average LST difference was 2.24 °C.
The Pearson Correlation test applied to the NDVI and LST data
in the West—East cross-sectional plane demonstrated a very
strong negative correlation (R=-0.947) between NDVI and LST.

In October, the sample area showed that the lowest NDVI value
(0.03) and the highest NDVI value (0.37), along with the
minimum LST value (30.24 °C) and the maximum LST value
(35.24 °C), were detected outside of the green area. On average,
the difference in NDVI between the inside and outside of the
green area was 0.04, while the average LST difference was
0.98°C. The Pearson Correlation test, which was conducted on
the NDVI and LST data in the cross-sectional plane taken in the
West-East direction, indicated a very strong negative correlation
(R=-0.915) between NDVI and LST.

Table 1. NDVI and LST values and NDVI & LST Correlation of
Hayat Park and surrounding urban forest

Time
Location
May | Jun | Jul | Aug | Sep | Oct
| NDVImin | 0.10 | 0.11 | 0.12 | 0.10 | 0.10 | 0.09
n-
Green | NDVIn | 036 | 034 | 037 | 034 | 031 | 027
Space
Boundry
NDVI. | 029 | 026 | 028 | 028 | 025 | 023
NDVIuin | 0.05 | 0.06 | 0.05 | 0.05 | 0.05 | 0.03
— Out -
2| 9 | NDVIn | 036 | 038 | 043 | 038 | 036 | 037
Z Space
Boundry
NDVIhe | 0.19 | 0.18 | 0.18 | 0.18 | 0.17 | 0.14
NDVIyin | 0.05 | 0.06 | 0.05 | 0.05 | 0.05 | 0.03
In - 1x1
km | NDVInx | 036 | 038 | 043 | 038 | 036 | 037
Boundry
NDVIhe | 022 | 021 | 022 | 021 | 0.19 | 0.17
1 LSTwin | 33.12 | 42.49 | 3937 | 41.10 | 33.79 | 30.71
n-
Green |y om0 | 3747 | 46.66 | 43.91 | 45.55 | 37.22 | 33.00
Space
Boundry
LSTae 34.56 | 43.98 | 41.09 | 42.55 | 34.95 | 31.35
o LSTwmin | 33.81 | 42.89 | 40.24 | 41.42 | 33.92 | 3024
ut -
=~ Green
A LSTmx | 42.10 | 49.52 | 47.82 | 49.39 | 40.55 | 35.24
- Space
Boundry
LSTae 3774 | 46.18 | 44.06 | 45.13 | 37.19 | 32.33
LSTwmin | 33.12 | 42.49 | 3937 | 41.10 | 33.79 | 30.24
In - 1x1
km | LSTma | 42.10 | 49.52 | 47.82 | 4939 | 40.55 | 35.24
Boundry
LSTae 36.70 | 45.46 | 43.09 | 4428 | 36.46 | 32.01
NDVI & LST R - - - - - B
Correlation 0.920 | 0.867 | 0.937 | 0.935 | 0.947 | 0.915

In the first study area, the mean variation of NDVI differs
depending on the month and is usually 0.09, whereas the average
difference in LST is 2.36 °C. The most significant temperature
difference of 3.18 °C is observed in May, and the smallest
temperature difference of 0.98 °C is recorded in October.
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Figure 3. Monthly maps and graphs of the NDVI and LST for the Hayat Park and Kent Forest sample area
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Figure 4 displays the maps and graphs for the second research
area, and Table 2 demonstrates the NDVI and LST values for
each month, including correlation coefficients.

In the month of May, the minimum NDVI value in the sample
area was measured as 0.00 outside the green area, while the
maximum NDVI value was detected as 0.60 inside the green area.
The minimum LST value in the area was recorded as 32.88 °C
and the maximum LST value was 47.40 °C outside the green
area. The average NDVI difference between the inside and
outside of the green area was found to be 0.19, while the average
LST difference was 2.06 °C. According to the Pearson
Correlation test applied to the NDVI and LST data taken in the
West-East section plane, a very strong negative correlation (R=-
0.921) was found between NDVI and LST.

In the month of June, the minimum NDVI value outside the green
area in the sample area was found to be 0.01, while the maximum
NDVI value within the green area was 0.58. The minimum and
maximum LST values in the area were recorded as 40.13 °C and
52.41 °C respectively, outside the green area. The average NDVI
difference between the inside and outside of the green area was
calculated as 0.17, while the average LST difference was found
to be 2.11 °C. Based on the Pearson Correlation test conducted
on the NDVI and LST data in the West-East direction cross-
sectional plane, a strong negative correlation (R=-0.846) was
identified between NDVI and LST.

In July, the minimum and maximum NDVI values in the sample
area were measured outside the green area, with values of -0.04
and 0.62, respectively. The minimum and maximum LST values
in the area were also determined outside the green area, with
values of 36.99 °C and 50.59 °C, respectively. The average
NDVI difference between the inside and outside of the green area
was found to be 0.19, while the average LST difference was 2.53
°C. Analysis of the NDVI and LST data obtained from the West-
East direction cross-sectional plane using Pearson Correlation
test revealed a strong negative correlation (R=-0.854) between
the two variables.

In August, the minimum and maximum NDVI values in the
sample area were detected outside the green area, with values of
-0.02 and 0.5, respectively. Similarly, the minimum and
maximum LST values in the area were also measured outside the
green area, with values of 37.64 °C and 49.68 °C, respectively.
The average NDVI difference between the inside and outside of
the green area was calculated as 0.18, while the average LST
difference was 2.16 °C. Analysis of the NDVI and LST data
obtained from the West-East direction cross-sectional plane
using Pearson Correlation test revealed a strong negative
correlation (R=-0.906) between the two variables.

In the month of September, it was observed that the minimum
and maximum NDVI values in the sample area were located
outside the green area, with values of 0.00 and 0.51, respectively.
Likewise, the minimum and maximum LST values in the area
were measured outside the green area, with values of 33.28 °C
and 42.65 °C, respectively. The average NDVI difference
between the inside and outside of the green area was determined
as 0.16, while the average LST difference was calculated to be
1.41 °C. The analysis of the NDVI and LST data from the West-
East direction cross-sectional plane using Pearson Correlation
test showed a very strong negative correlation (R=-0.915)
between NDVI and LST.

In October, the minimum NDVI value (-0.01) was found beyond
the green area in the sample region, while the highest NDVI value

(0.46) was detected inside the green area. The lowest and highest
LST wvalues (29.58 °C and 37.14 °C, respectively) were both
identified outside the green area. It can be observed that the
average NDVI difference between inside and outside of the green
area is 0.12, whereas the average LST difference is 0.87 °C.
Based on the Pearson Correlation test conducted on the NDVI
and LST data in the cross-sectional plane, which was taken in the
West-East direction, a strong negative correlation (R=-0.844)
was discovered between NDVI and LST.

Table 2. The correlation between the values of NDVI and LST
with the NDVI and LST values of the Akdeniz Kent Park and the
surrounding Fairground area.

Time
Location
May | Jun | Jul | Aug | Sep | Oct
. | NDVImn | 012 | 010 | 0.09 | 008 | 0.12 | 0.07
Green | \DVi | 060 | 058 | 062 | 0.54 | 051 | 046
Space
Boundry | Nyt | 037 | 036 | 038 | 035 | 033 | 028
NDVIwn | 0.00 | 0.01 | -0.04 | -0.02 | 0.00 | -0.01
—_ Out -
E Sreen NDVInx | 047 | 051 | 0.54 | 044 | 045 | 040
Z pace
Boundry | \pvie | 018 | 019 | 019 | 017 | 0.7 | 0.16
NDVIwn | 0.00 | 0.01 | -0.04 | -0.02 | 0.00 | -0.01
In- 1x1
km | NDVIny | 0.60 | 0.58 | 0.62 | 0.54 | 051 | 046
Boundry
NDVIwe | 021 | 022 | 022 | 020 | 0.19 | 0.17
In.  |LSTmn | 34.04 | 4116 | 38.76 | 38.88 | 34.75 | 30.62
Green |\ op o | 39.86 | 47.83 | 4520 | 45.16 | 39.06 | 34.50
Space
Boundry |y g | 36.04 | 43.81 | 40.97 | 41.68 | 36.01 | 31.87
Out. |LSTmn | 32.88 | 40.13 | 36.99 | 37.64 | 33.28 | 29.58
=
@ | G | ygr. | 4740 | 52.41 | 5059 | 49.68 | 42.65 | 37.14
- Space
Boundry |y or o | 38.10 | 45.92 | 43.50 | 43.84 | 37.42 | 3274
LSTmn | 32.88 | 40.13 | 36.99 | 37.64 | 33.28 | 29.58
In- 1x1
km | LSTmax | 47.40 | 52.41 | 50.59 | 49.68 | 42.65 | 37.14
Boundry
LSTae | 37.79 | 45.61 | 43.12 | 4352 | 37.21 | 32.61
NDVI & LST R - - - N N .
Correlation 0.921 | 0.846 | 0.854 | 0.906 | 0.915 | 0.844

The average NDVI difference in the sample area is 0.17, while
the average LST difference is 1.86 °C. The maximum
temperature difference occurred in July at 2.53 °C, while the least
difference was seen in October at 0.87 °C.

In the first sample area, which includes Hayat Park and the urban
forest to the north, the amount of buildings and hard ground is
high, but the amount of green area around these buildings is low.
As a result, the average LST difference between inside and
outside the green area (2.36 °C) of the first sample area is higher
than the average LST difference between inside and outside the
green area in the second sample area. Due to the lower amount of
buildings and hard ground and the higher amount of vegetation
in the periphery of the second sample area, Akdeniz city park and
the fairground area in its north, the average LST difference (1.86
°C) between the inside and outside of the green area is lower than
that of the first sample area. The average temperature difference
between the inside and outside of the urban green space in both
of the sampled areas was calculated to be 2.11 °C.
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Figure 4. Monthly maps and graphs of the NDVI and LST for the Akdeniz Kent Park and Fairground sample area
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In the first sample area, it was found that the plant density and
surface temperature differences between green areas and the
areas outside the green area border had a positive correlation
(R=0.578), based on the results of the Pearson Correlation test.
Similarly, a stronger positive correlation (R=0.933) was
detected in the second sample area. These findings indicate
that the presence of green areas has a cooling effect on land
surface temperature in both sample areas. Furthermore, it was
observed that as the NDVI difference between the inside and
outside of the green area decreases, the LST difference also
decreases, while an increase in the NDVI difference leads to
an increase in the LST difference (Figure 5).
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Figure 1. The average difference in NDVI and LST between
inside and outside the green area for sample area 1 (a) and
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The relationship between vegetation density and land surface
temperature has been extensively studied and is supported by
the cross-section graphics in Figures 3 and 4 of this study. The
literature also confirms that areas with low vegetation density
in the land cover have higher land surface temperatures, while
areas with high vegetation density have lower land surface
temperatures (Leuzinger and Korner, 2007; Koc et al, 2018;
Aram et al, 2019). Green areas, especially those with trees,
have been shown to effectively reduce the land surface
temperature of the surrounding environment (Frumkin and
McMichael, 2008; Aram et al, 2019).

The aim of this study was to investigate how green areas affect
the temperature in urban environments. To achieve this,
temperature changes were measured in two sample areas of

1x1 km. The findings of the analysis are as follows Figure 6:

— In May, sample area 1 exhibited a cooling effect of 1.04
°C, whereas sample area 2 showed a lower cooling effect
of 0.31 °C. The average cooling effect of green areas in
May was calculated to be 0.67 °C.

— In June, sample area 1 had a cooling effect of 0.72 °C,
whereas sample area 2 had a cooling effect of 0.32 °C.
The average cooling effect of green areas in June was
determined to be 0.52 °C.

— InJuly, sample area 1 had a higher cooling effect of 0.97
°C compared to sample area 2 which showed a cooling
effect of 0.38 °C. The average cooling effect of green
areas in July was found to be 0.67 °C.

— In August, sample area 1 had a higher cooling effect of
0.84 °C compared to sample area 2 which showed a
cooling effect of 0.32 °C. The average cooling effect of
green areas in August was determined as 0.58 °C.

— In September, sample area 1 showed a cooling effect of
0.73 °C, while the second sample area showed a cooling

effect of 0.21 °C. The average cooling effect of green
areas in September was determined as 0.47 °C.

— In October, sample area 1 showed a cooling effect of
0.32 °C, while the second sample area showed a cooling
effect of 0.13 °C. The average cooling effect of green
areas in October was determined to be 0.23 °C.

Cooling effect of green spaces
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Figure 6. Cooling effect og green spaces in Konyaalti

The results of the analysis indicated that the first sample area
exhibited a greater cooling effect than the second sample area.
This discrepancy is primarily attributed to the relatively larger
amounts of bare soil and building area surrounding the Hayat
park and urban forest, and the consequent lack of vegetation
cover between buildings in the first sample area. In contrast,
the high plant density in the land cover surrounding the
Mediterranean city park and fairground area was the most
significant factor contributing to the lower cooling effect
observed in the second sample area. Additionally, the cooling
effect of different plant species varied, with coniferous plants
exhibiting lower surface temperatures than broad-leaved
plants, as previously noted by Leuzinger and Koérner (2007).
Urban green areas have the potential to lower land surface
temperatures by up to 5°C compared to other urban land cover
types. Notably, the presence of green spaces in residential
areas can lead to a cooling effect of up to 4°C on average
surface temperature with an increase of 10% in coverage (Gill
et al, 2007; Watkins et al, 2007; Frumkin and McMichael,
2008), thus highlighting the significant role that green areas,
especially in urban environments, can play in mitigating
temperature-related issues.

4. CONCLUSION

The primary objective of this investigation was to explore the
cooling effects of urban green areas in the Konyaalt: district of
Antalya province, using selected sample areas. The findings
indicated significant variations in temperature between the
surface temperatures of green areas within the sample areas
and those outside the green area boundaries. The temperature
discrepancies varied by month, with an average of 7.02 °C in
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the first sample area and 11.56 °C in the second sample area.
The study observed that low plant density led to elevated land
surface temperatures, while high plant density resulted in
lower land surface temperatures. Additionally, a robust
negative correlation between plant density and land surface
temperature was established. Moreover, the investigation
found that as the Normalized Difference Vegetation Index
(NDVI) difference between the inside and outside of the green
areas decreased, the land surface temperature difference also
decreased. Conversely, the land surface temperature difference
increased as the NDVI difference increased.

Through the analyses conducted to ascertain the potential
cooling impact of urban green areas on land surface
temperature, it has been established that the cooling effects
varied between the two sample areas across the months. Upon
averaging the six-month cooling effect of the sample areas, it
was determined that the first sample area had an average
cooling effect of 0.77 °C in its environs, while the second
sample area had an average cooling effect of 0.28 °C in its
environs. The observed difference is believed to be due to
differences in the composition of the land, the density of green
spaces within the area, and the plant species present in the area.
Collectively, the evaluation of both sample areas indicates that
urban green spaces have an average cooling effect of 0.52 °C
in the hot months of spring and summer within the
Mediterranean climate zone.

The findings of this study reveal that green areas play a crucial
role in mitigating the warming effect of urban areas that are
dominated by impervious surfaces. Therefore, it is
recommended that urban green spaces should be expanded by
implementing green infrastructure planning as a means of
addressing the pressing challenge of global climate change,
which is recognized as a significant ecological and social issue
of the current century. This would allow for greater utilization
of the cooling capacity of green spaces in urban settings.
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