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Abstract: Rapid population growth and urbanization processes lead to significant changes in land use/cover,
particularly in developing cities, often resulting in the reduction of green spaces. In this study, the impact of
urbanization on vegetation Dynamics in Konya, located in the Central Anatolia Region of Tiirkiye, was
analyzed using the Normalized Difference Vegetation Index (NDVI). Landsat satellite images from 2015 and
2025 were utilized to reveal the temporal and spatial variations in vegetation density. The analysis of NDVI
values indicates that vegetation cover has notably decreased, particularly in areas experiencing urban expansion.
Considering the development pattern of Konya over the last decade, it is evident that urban growth has
predominantly occurred over agricultural lands and natural vegetation areas, leading to an overall declining
trend in NDVI values. However, localized increases in NDVI were also observed in green spaces such as parks
and recreational areas. This finding suggests that urbanization does not produce exclusively negative impacts;
rather, its effects are strongly dependent on the nature of urban development and planning approaches. In
conclusion, the case of Konya demonstrates that urbanization generally leads to a reduction in vegetation
density. NDVI based analyses prove to be an effective tool for evaluating the ecological impacts of urban
growth. The integration of such analyses into sustainable urban planning processes contributes to the protection
and enhancement of green spaces and supports the development of scientifically informed strategies aimed at
mitigating ecological impacts.
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Introduction

The rapid increase in global population and urbanization processes are leading to significant changes in land use
and land cover, especially in developing countries. The most prominent feature of these changes is the decrease
in vegetation. Cities, as centers where economic and social activities are concentrated, tend to experience higher
spatial growth compared to surrounding areas (Rosyadi & Azahra, 2020). The limited availability of land in city
centers is causing people to expand their settlements towards the periphery or outskirts of the city (Suprayogi &
Rochani, 2021; Hafiz et al., 2025). In developing regions, the outward expansion of urban areas from the center
leads to the depletion of natural areas and agricultural lands, the transformation of vegetation into an
impermeable surface, and environmental problems such as transportation costs and traffic congestion,
negatively impacting sustainability and urban development (Li et al., 2015; Magina et al., 2024; Hafiz et al.,
2025).

Significant changes in land cover/use occur in urban areas as a result of population growth and economic
development due to intense human activity and impact (Li et al., 2011). Increased construction leads to a
decrease in green areas and disruption of the ecological balance. Therefore, quantitatively determining the
effects of urbanization on vegetation is of great importance for sustainable urban planning. While remote
sensing techniques and Geographic Information Systems (GIS) software are reliable, economical, and
consistently effective tools for monitoring environmental changes in urban and rural areas (Selguk et al., 2021;
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Polat & Yalgin, 2020), the Normalized Difference Vegetation Index (NDVI) stands out as a method with high
potential, particularly in determining land loss and monitoring vegetation (Yasin et al., 2022).

Indexes like NDVI provide reliable results in the analysis of vegetation and impermeable surfaces (Ullah et al.,
2020). NDVI is analyzed through the normalized difference between near-infrared (NIR) and red bands obtained
from satellites. High NDVI values indicate vegetation density, while low or negative values indicate settlement
areas, bare surfaces, and water bodies (Hasyim et al., 2025).

This study aims to reveal the effect of urbanization on vegetation in Konya city over a 10-year period between
2015 and 2025 using NDVI analysis. Konya province was chosen as the study area due to its rapid urban
development in recent years (Figure 1). In the study, NDVI values were calculated from satellite images of two
different periods and increases and decreases in vegetation amount were revealed through temporal change
analyses. In this respect, the study aims to evaluate the spatial and quantitative aspects of changes in urban
growth and vegetation density.
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Figure 1. Konya location map.

Field of Study and Methodology

Located in the Central Anatolia Region, Konya province, situated at 37.87 degrees North latitude and 32.50
degrees East longitude, comprises the central districts of Selguklu, Karatay, and Meram, and possesses the
potential for continuous development and growth. The region is surrounded by extensive agricultural areas with
semi-arid climate characteristics and exhibits changes in land use/cover due to urbanization pressures. With
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these characteristics, the study area constitutes a suitable example for analyzing the relationship between
urbanization and vegetation.

Landsat 8 satellite images from 2015-2025 were used in the study area, which was determined to represent
Konya's urban fabric and its immediate development periphery. Atmospherically corrected visible and near-
infrared bands were obtained via the Google Earth Engine (GEE) platform. Cloud filtering was applied to
determine vegetation change, and median composites were created from images from the summer period (June-
September). NDVI values were calculated to determine vegetation density.

Based on the findings, a ANDVI difference analysis was created between two periods using NDVI images.
ANDVI values were divided into three classes: vegetation decrease, stable, and vegetation increase. The
classification results were transferred from the GEE platform to ArcGIS software for visualization and spatial
analysis. Finally, the area sizes corresponding to the classifications were calculated to reveal the quantitative
dimension of the change. The data were organized according to the boundaries of the study area, and the
classification results were visualized using appropriate symbology.

Results

According to the NDVI change analysis results for the period 2015-2025, vegetation decreased in an area of
187.61 km2 (18.30%) in and around Konya city center, increased in an area of 79.91 km2 (7.79%), and
remained stable in an area of 757.93 km2 (73.91%) (Table 1). The fact that the areas showing vegetation
decrease are significantly greater than the areas showing increase indicates that the vegetation change in the
study area is generally on a downward trend.

Table 1. Area distribution of NDVI change classes in the Konya area for the period 2015-2025

Class Area (km?) Percentage (%)
Vegetation Decrease 187.61 18.30

Stable 757.93 73.91
Vegetation Increase 79.91 7.79

Total 1025.45 100.00

When the NDVI change map is examined, it is seen that vegetation reduction is spatially concentrated in areas
where rapid construction has taken place in recent years, especially in the city center and its immediate
surroundings (Figure 2). This situation indicates that urban growth is putting pressure on natural vegetation
areas, especially along new development axes.
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Figure 2. NDVI change distribution in Konya (2015-2025)
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Comparing the NDVI maps for the years 2015-2025 reveals significant changes in the spatial distribution of
vegetation (Figure 3). While the 2015 NDVI map shows that vegetation density is more distinctly preserved in
areas close to the city center, the 2025 NDVI map shows a decrease in this density in and around the city center.
This indicates that the impact of urban growth on vegetation is also a determining factor in spatial structure.
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Figure 3. Comparative spatial distribution of NDVI 2015-2025

Discussion and Conclusions

The findings of this study are important in terms of comparing them with literature studies addressing the
relationship between urbanization and vegetation and evaluating their results.The effects of urbanization on
vegetation have been expressed with similar results in many studies conducted in different geographies. For
example, in the study conducted by Weng & Lo (2001) in the Zhujiang Delta, they detected approximately a
30% decrease in NDVI values in urban areas. Similarly, Yasin et al. (2022), in their long-term evaluations,
stated that urbanization increased fourfold and that there were significant losses in vegetation during this
process. Bhomi et al. (2024) determined a loss of approximately 23.5 km2 of forest cover between different
periods. Magidi et al. (2022) revealed that vegetation density decreased in various land cover classes during the
urbanization process. These findings show that the reducing effect of urbanization on vegetation yields similar
results in different geographies. This study similarly shows that the NDVI value decreased by 18.3%, revealing
the impact of urbanization on natural and semi-natural areas. A study by Hwang et al. (2022) in Seoul indicated
a 39% greening trend in the pixel-based area, with only 7% showing brown discoloration. This suggests that
afforestation and green space creation practices in urban areas can have positive effects on NDVI values.
Indeed, this study also demonstrates that vegetation change exhibits regional differences and that the impact of
urban growth varies spatially.

In conclusion, a decrease of 18.3% and an increase of 7.8% in vegetation were detected in the study area. The
decrease in vegetation is largely attributed to the transformation of agricultural areas and natural vegetation into
urbanized areas, transportation infrastructure, and other impermeable surfaces. The increases in vegetation
observed in some regions are thought to reflect the impact of newly formed afforestation areas, parks, recreation
areas, and irrigated areas.

NDVI-based analyses are used as an important tool in evaluating the ecological impacts of urban growth.
Integrating such analyses into urban planning processes significantly contributes to the creation of sustainable
cities, the protection and development of green spaces, and the adoption of scientifically based decisions aimed
at maintaining ecological balance.

Recommendations

The use of NDVI-based monitoring approaches in urban planning processes is important for sustainable land
management. Priority should be given to protecting and increasing green spaces, especially in rapidly urbanizing
areas. Furthermore, promoting practices such as urban greening and afforestation will contribute to reducing the
ecological impacts of urbanization.
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