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ABSTRACT

Today, in many countries of the world, environmental issues are very important for
researchers. In this field, the spatial expansion of urban heat islands is one of the most
important environmental issues. Urban heat islands are formed due to the growth of
human activities and the dominance of artificial environments on the natural
environments. The main purpose of this research was spatial analysis and identification
of urban heat islands in Rasht metropolitan. In this regard, four main indicators (Density
of land use, Green Infrastructure, Transportation, and Urban density) were selected.
Environmental studies, Google Earth software, the master plan of Rasht, and the
questionnaire method were used to collect information. The pairwise comparison method
was used to investigate the relative weight of the indicators. For data analysis, the Arc
Map software used spatial analysis tools such as point density, line density, kernel
density, interpolation, Euclidean distance, and Zonal Statistic model. Results showed that
the transportation index with a coefficient of 0.44 was more important than other indices
in the formation of urban heat islands. The index of the land use density with a
comparative weight of 0.341 was the second most important index. The indicators of
urban density and natural infrastructure were the third and fourth most important
indicators. According to the results obtained from the overlaying of the indicators, the
center of urban heat islands was identified in Bagharabad, Chelekhane and Bazar
neighborhoods. Spatial analysis showed that the spatial expansion of urban heat island is
towards the western neighborhoods of Rasht such as Pirsera and Ziabri. According to the
results of the research, in 26% of the Rasht area, the possibility of the formation of urban
heat islands was high and very high. Also, in 48 percent of the neighborhoods of Rasht
city, in other words, 26 out of 55 neighborhoods of the city the intensity of urban heat
islands was high and very high. Therefore, managers and city officials must pay more
attention to this issue in planning for the future of Rasht City and adopt policies that
reduce the negative effects and consequences of this issue.
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Extended Abstract

Introduction

Today, in many countries of the world, environmental issues are very important for researchers. In this field,
the spatial expansion of urban heat islands is one of the most important environmental issues. Urban heat
islands are formed due to the growth of human activities and the dominance of artificial environments on the
natural environments (Kim and Brown, 2021). The urban heat island leads to air pollution and a decrease in the
quality of human habitats (Mirzaei, 2015: 201). Rising temperatures cause premature deaths in cities (Basu and
Samet, 2002; Doyon et al., 2008). The formation of urban heat islands has increased due to the expansion of
human activities and the dominance of artificial environments over natural environments (Piracha &
Chaudhary, 2022). Along with climate change and global warming, the increase in the temperature of the
earth's surface in metropolises has turned into an environmental problem (Abolhassani et al., 2023). Iran is not
exempt from this issue. Examining the issue of heat islands in metropolitan cities like Rasht, which experience
high humidity and temperature in many months of the year, is more important. Therefore, this research was
conducted to answer the following questions:

— What indicators in urban planning play a role in the formation of heat islands in Rasht metropolitan?

— Where are the centers of heat islands formed in Rasht metropolitan?

— Which neighborhoods in the Rasht metropolitan are facing the problem of heat islands?

Study Area

Rasht is a city in the Central District of Rasht County, Guilan province, in Iran. Rasht is the largest city on
Iran's Caspian Sea coast. Due to being between the coast and the mountains, the local environment is rainy with
humid subtropical and Mediterranean influences. It also has a temperate rainforest to its south, contrasting to
the mostly arid Iran. It is a major trade center between Caucasia, Russia, and Iran using the port of Bandar-e
Anzali. Rasht is also a major tourist center with the resort of Masouleh in the adjacent mountains and the
beaches of Caspian as some of the major attractions. The city has a history that goes back to the 13th century
but its modern history dates back to the Safavid era during which Rasht was a major silk trade center with
numerous textile workshops. In 2015, this city joined the network of creative cities of the world as a creative
gastronomy city under the supervision of UNESCO.

Material and Method

The main purpose of this research was spatial analysis and identification of urban heat islands in Rasht
metropolitan. In this regard, four main indicators (Density of land use, Green Infrastructure, Transportation,
and Urban density) were selected. Environmental studies, Google Earth software, the master plan of Rasht, and
a questionnaire method were used to collect information. The pairwise comparison method was used to
investigate the relative weight of the indicators. For data analysis, the Arc Map software used spatial analysis
tools such as point density, line density, kernel density, interpolation, Euclidean distance, and Zonal Statistic
model.

Result and Discussion

Results showed that the transportation index with a coefficient of 0.44 was more important than other indices in
the formation of urban heat islands. The index of the land use density with a comparative weight of 0.341 was
the second most important index. The indicators of urban density and natural infrastructure were the third and
fourth most important indicators. According to the results obtained from the overlaying of the indicators, the
center of urban heat islands was identified in Bagharabad, Chelekhane, and Bazar neighborhoods. Spatial
analysis showed that the spatial expansion of urban heat island is towards the western neighborhoods of Rasht
such as Pirsera and Ziabri. According to the results of the research, in 26% of the Rasht area, the possibility of
the formation of urban heat islands was high and very high. Also, in 48 percent of the neighborhoods of Rasht
city, in other words, 26 out of 55 neighborhoods of the city the intensity of urban heat islands was high and
very high.

Conclusion

Heat islands are urbanized areas that experience higher temperatures than outlying areas. Structures such as
buildings, roads, and other infrastructure absorb and re-emit the sun’s heat more than natural landscapes such
as forests and water bodies. Urban areas, where these structures are highly concentrated and greenery is limited,
become “islands” of higher temperatures relative to outlying areas. Therefore, urban planners, managers, and
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city officials must pay more attention to this issue in planning for future metropolitans such as Rasht City and
adopt policies that reduce the negative effects and consequences of this issue. Efforts to reduce heat islands can
help mitigate climate change. In addition to lowering urban temperatures, heat island reduction strategies lessen
electricity demand for air conditioning and thereby reduce the greenhouse gas emissions associated with
electricity generation that contribute to climate change. Simultaneously, these measures can help communities
become more resilient to climate change impacts. For example:

— Strategies such as planting shade trees or installing cool roofs can lower surface and air temperatures in
cities, while reducing the amount of energy needed to cool buildings, resulting in improved reliability of the
electric system, particularly during extreme weather events.

— Green roofs and some types of cool pavements can diminish heat islands, while also reducing stormwater
runoff and limiting flooding risks during heavy rainstorms. In the same way, increasing the tree canopy
helps protect against high winds, erosion, and flooding.

Smart growth can cool urban areas, while also decreasing dependence on fossil fuel-powered transportation and

making it easier for people to get to cooling centers by increasing mobility and walkability and reducing urban

sprawl.

Key words: Urban Heat Island, Spatial Analysis, Spatial Expansion, Rasht.
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