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Abstract 
Background and Objective: Considering the increase in global temperature and the 

intensification of the urban heat island effect, the expansion of vegetation can reduce the 

intensity of this phenomenon and provide a healthier and more stable environment for city 

residents. In general, green areas in cities are an effective approach to reduce the effects of 

urban heat island and create comfort for residents. The improvement of microclimatic 

conditions in urban environments is mostly influenced by evaporation and transpiration. 

Methodology: In this article, using the urban cooling model, the effects of green spaces on 

the process of reducing the effects of heat islands in the city of Maragheh were investigated. 

According to the nature of the subject, the purpose of the research is the application and 

research method based on the descriptive-analytical method. In this research, Landsat satellite 

images with 30x30 pixel size have been used to monitor urban land use changes in the period 

from 1984 to 2022. To check the amount of cooling in Maragheh city, the urban cooling 

model was used in the Invest software. 

Results and Findings: In 1984 in the class 0.83 to 0.90 equal to 19.5%, in 2002 in the class 

0.60 to 0.93 equal to 19.87. percent and in class 2022 in class 0.59 to 0.83 equal to 20.65% 

was able to reduce heat islands. According to the results obtained from the urban cooling 

model, it was observed that in all three periods, the city of Maragheh did not have a very 

favorable situation in reducing heat islands. According to the land use maps of three periods, 

the growth pattern of the city of Maragheh has followed a scattered and horizontal uneven 

growth pattern with the destruction of garden and fertile agricultural lands and replacing them 

with the fabric of scattered and incoherent urban and rural neighborhoods. The energy saving 

due to the reduction of urban heat islands due to urban green infrastructure in Maragheh city 

in 1984 was 10,626 megawatts for 2002 equal to 19,252 megawatts and finally for 2022 equal 

to 36,234 megawatts. 
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Extended Abstract 
Introduction 
In recent years, ecological problems and the global environment have become increasingly 

prominent, the sustainable development of human society (wi et al,2022).seriously threatens 

The mutual effects of humans and the natural environment always directly and indirectly 

cause land use changes, which lead to many environmental problems and endanger the life of 

the planet; Therefore, it is necessary to know the changes and the factors affecting them in 

order to continue life and reduce the land use changes in order to overcome the problems. . 

The first factor is at the scale of the whole planet and the other factor is at the scale of the city 

or region. The effect of greenhouse gases, as the first factor, is a weather phenomenon that 

traps radiant energy through the presence of greenhouse gases in the earth's atmosphere and 

causes the earth's atmosphere to warm (Weebles, 2014). In addition to the change in the 

structure of the earth's atmosphere, human activities and changes in the use of land on an 

urban and regional scale have helped to increase the temperature, replacing building materials 

such as concrete and asphalt in urban development instead of trees and other natural resources 

increases the absorption and storage of thermal energy in cities compared to the surrounding 

rural areas. It affects many big cities in the world and can increase the air temperature up to 

10 degrees Fahrenheit (about 5.5°C) compared to the surrounding environment, the 

phenomenon of environmental temperature difference of that city (Rizvan, 2017). In the 

current situation, the urbanization world is the most important cause of climate change and 

one of the main causes of the heat island phenomenon in an area (Zhang, 2024).Ground level 

ozone is also closely related to urban heat island (Tan, 2021). Vegetation not only beautifies 

the environment (Manoli, 2019). It sequesters carbon and releases oxygen, but also plays a 

central role in lowering the temperature (Han, 2019). The average temperature of UGS is 1-2 

degrees Celsius lower than the surrounding temperature. The cooling effect of UGS is mainly 

due to shading and evaporation .Approximately 80 to 90% of solar radiation can be 

effectively intercepted (Kutzen, 2018). 

 

Methodology 
In this research, in order to monitor urban land use changes in the period from 1984 to2022, 

Landsat images with pixel size 30x30 are used to check the amount of cooling in Maragheh 

city, using the urban cooling model in the investment software. 

Urban Cooling Model 

Urban heat mitigation is a priority for many cities that have undergone heat waves in recent 

years. Vegetation can help reduce the urban heat island by providing shade, modifying 

thermal properties of the urban fabric, and increasing cooling through evapotranspiration. 

This has consequences for health and wellbeing of citizens through reduced mortality and 

morbidity, increased comfort and productivity, and reduced need for air conditioning (A/C). 

The InVEST urban cooling model calculates an index of heat mitigation based on shade, 

evapotranspiration, and albedo, as well as distance from cooling islands. 

Results and Findings 

The increase in greenhouse gases caused by the change in land use and land cover has led to 

climate changes and harmful effects on human life on the planet(Asadolahi,2022).Considering 

that understanding the effects of land use changes on ecosystem services for land management 

and ecosystem preservation byIt is important for policy makers, studying the relationship 
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between sustainable use and ecosystem services can be a basis for analysis.environmental 

changes, formation of regional ecological protection policies, and sustainable use of land 

resources(Mohammadyari,2023) The aim of the current research is to investigate the land use 

and its role in increasing the temperature in the urban environment of Maragheh and to 

identify critical environmental areas. The results indicate that according to the survey of urban 

land use in Maragheh by satellite images for the years 1984, 2002, and2022, the constructed 

lands are equal to 436.21, 1080.71, and 1519.33 hectares, respectively, in the discussion of 

garden lands, 542.76, 398.87, and 291.42 hectares, respectively, and in agricultural lands are 

equal to 510.42, 122.42 and 115.11 hectares. which shows that in the 38-year period, 

construction land has increased and garden and agricultural land has decreased, in fact, most 

of the garden and agricultural areas around the city have been under construction. According 

to the results, it can be seen that the areas with the highest amount of cooling are the northern 

and southern areas of the city, which have the highest amount of gardens. 

Conclusion  

There is a direct relationship between the amount of green spaces and reducing the effects of 

heat islands on the city. The output of the urban cooling model shows that green spaces and 

gardens play a valuable role in reducing the heat island phenomenon. . Urban heat island 

effect is one of the main challenges for urban planning. To achieve sustainable development, 

using the benefits of ecosystem services in urban planning is very effective. The density of 

buildings and population has led to a reduction in the cooling capacity of urban areas. In 

deciding the development of cities or determining the direction of city development, one 

should pay attention to the factors related to the design and construction of the city and 

vegetation, land use, transportation and characteristics of surface materials. Ecosystem 

services are defined as the foundation of sustainable development due to the focus on the 

interaction between nature and society. Therefore, the quantification of ecosystem services is 

an important tool for decision makers and country managers in order to manage and monitor 

the supply level of ecosystem services. Urban cooling capacity is one of the benefits of urban 

ecosystem services that help reduce urban heat island effects. Recognizing the importance of 

these factors can show the role and place of urban design, urban planning and architecture in 

reducing urban heat islands. 
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