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Urban development, especially in large cities, has transformed both the structure and

Received: function of natural ecosystems as well as the quality of urban lands. The disruption of the

19/06/2028 supply and demand for ecosystem services, which results in ecological insecurity, is
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26/08/2023 various natural regions in the surrounding areas. A variety of conservation, restoration,

Publisher online: and management initiatives are implemented to enhance urban ecological security;

10/09/2023 however, in this study, the supply and demand ratio for carbon storage service in the
central part of Isfahan has been proposed as an indicator of ecological security. The
supply and demand ratio of the carbon storage was determined by examining the supply
status of the carbon storage as well as the demand for this service, which was considered
as the amount of carbon dioxide gas emission. Accordingly, most areas of the case study
have experienced an imbalance in the supply and demand ratio of the carbon storage
service, with an increase in demand for carbon storage service as a result of increased
carbon dioxide emissions. It is suggested to construct green corridors in this city, and due
to the reduced area of agricultural lands, South Ghohab has also experienced the
processes of desertification, which necessitate the implementation of sustainable
agricultural practices. According to the findings, the increase in carbon emissions has
had a greater impact on ecological security than the loss of green space. The quality of
the urban ecosystem can only be improved by applying the knowledge of ecology, along
with approaches such as maintaining ecosystem services and their supply, demand, and
flow are crucial components of supporting sustainable development.
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Extended Abstract

Introduction

The rapid growth of urbanization, along with many changes in land cover and land use, has caused a decrease
in ecological services and, as a result, has caused negative environmental consequences. This trend has brought
about significant changes in landscape patterns and the structure and functioning of urban ecosystems, resulting
in a shift from natural ecosystems to social-ecological systems. One of the main concerns of urban
environmental planners is the operationalization of ecosystem-based knowledge, such as ecosystem services or
increasing urban resilience. To achieve this goal, planners and professionals are always looking for a suitable
way for urban planning with the aim of regulating the structure and sustainability of the urban's ecosystem
because, in this way, an urban landscape can maintain the environmental balance against disturbances and
damage and achieve the maintenance of existing feedback, processes, and structures. Ecological security is the
structure of a landscape that provides sufficient ecosystem services to support the socio-economic system and
maintain the balance between environment and development.

Study Area

The studied area is the central part of Isfahan City, which is located in the range of 51° 32" and 53° 12' east
longitude and 31° 29" and 33° 01' north latitude. This region has an area of 155591 hectares and includes 8
town. The lowest point of this area is the Zayandeh Rood River with a height of 1550 meters above sea level,
and the highest point of Isfahan City is Sofeh Mountain with an altitude of 2257 meters above sea level. The
urban population rate in Isfahan province in 2010 was 85.4%, which reached 88% in 2015. Isfahan province
has 6.5% of the country's total population, of which 43.8% live in Isfahan City with a population of 2,243,249
people, 2,112,767 of whom live in urban areas.

Material and Methods

In this research, with the aim of structural evaluation of the ecological security of the central part of Isfahan
city, the supply and demand rate of carbon storage ecosystem service has been compared in 2000 and 2020. For
preparing land use/ land cover maps, the images of Landsat 8 and 5 were used, and after calling the products by
the relevant codes in the Google Earth Engine, instructional samples were selected for classifying the area in
each year. To measure the carbon storage service supply rate, the carbon storage model of the INVEST software
package was used based on land use/ land cover maps provided by users. Also, the demand was estimated by
considering the emission of CO, per square meter produced in Isfahan in 2000 and 2020, and then a
comparison was made between these two years in order to determine the difference in the demand for
ecosystem services of carbon storage over 20 years. Finally, by determining the amount of supply and demand
of ecosystem services and mapping them, the ecosystem services supply and demand ratio (ESDR) in the
landscape was calculated and compared.

Result and Discussion

According to the output maps from the carbon storage model of INVEST in 2000 and 2020, the maximum
carbon storage, which was 8.35 tons per hectare, occurred mostly in the gardens and parks, and then in
agricultural lands, and also the lowest amount of carbon stored in built areas with a number of 0.9 tons per
hectare. The maximum emission of carbon dioxide in the years 2000 and 2020 occurred within Isfahan City,
and the minimum emission of this greenhouse gas was in bare lands and undeveloped areas, which showed the
number zero. The range of changes in the supply and demand ratio of carbon storage in 2000 was from -1.97 to
0.02, and the lowest rate happened within Isfahan City. However, the highest rate, which is above zero,
occurred in areas that had different types of vegetation. In 2020, the ESDR number varies from -1.98 to 0.01.
According to ESDR maps and the ratio of supply to demand, the state of providing ecosystem services was
facing a deficit, which could be caused by urban expansion in the region.

Conclusion

The results illustrated that the ecosystem services supply and demand ratio is a useful indicator to compare the
status of ecosystem services in different regions. Therefore, the use of these indicators in the ecosystem service
approach is a valuable and reliable point of view for the analysis of the dynamics of each land use and also
reflects the characteristics of the state of different subsystems and the mechanism of ecological security.
According to the findings, the increase in the area of regions with a negative ESDR rate in which the ratio of
their demand was higher than the supply of carbon storage, has increased significantly over the past 20 years.
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