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ABSTRACT: The development of urban environments and the excessive increase of urban population  Review History:

have increased the amount of energy consumption and as a result, the temperature of urban environments  Received: May, 01, 2022

has increased. The phenomenon of increasing the temperature of cities compared to the temperature  Revised: Oct. 25, 2022

of suburbs is called the urban heat island (UHI). Energy waste, financial resource consumption, Accepted: Feb. 16,2022
climate, and ecosystem change are the most important adverse consequences of the phenomenon of  Available Online: Aug. 08, 2023
UHL In this research, the causes of UHI, and methods to reduce this destructive phenomenon with
the approach of using cool pavements, have been comprehensively studied. Research has shown that  Keywords:
UHI can be evaluated using fixed, survey, and remote methods. One of the most effective actions is
the use of reflective materials and the use of cool pavements on the roads to reduce the temperature of
cities and reduce the effects of the destructive phenomenon of UHI. Results show that with the use of
cool pavements, the ambient temperature and the surface temperature of the pavement surface can be
reduced up to 2 ° C and 13 ° C respectively improved. The use of light-colored cement and aggregates
and additives such as titanium dioxide, zinc oxide, aluminum oxide, and fly ash has been effective in  energy consumption
reducing this phenomenon. By increasing road surface permeability, increasing the surface reflection

coefficient, increasing the thermal coefficient, and decreasing the pavement thickness, the pavement

surface temperature can be reduced, and the undesirable phenomenon of UHI can be prevented.
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1- Introduction
Urbanization is associated with problems such as

speed has exacerbated this undesirable phenomenon [7].
To reduce the phenomenon of urban heating islands and

population growth, industrialization, cost growth, social
differentiation, and negative environmental impacts.[2 ,1]
Global warming has attracted the attention of researchers in
many countries around the world since the beginning of the
19th century. Due to the fact that more than half of the world’s
population lives in urban areas, it has been recognized as one
of the contributing factors to urban warming[3].

Construction growth and economic activity have combined
to raise the temperature of urban areas compared to suburbs.
The undesirable phenomenon of urban heating islands has
been caused by differences in temperature exchange in
building materials and natural lands, encapsulation of sun
rays between tall buildings, reduction of vegetation, low
permeability of surfaces, obstacles in wind direction, and
increased thermal capacity of materials [4].

Urban heat islands have changed the climate of urban
areas by intensifying pollution concentration in urban
environments, cloud formation, changing wind structure,
increasing humidity, and changing evaporation rates [5, 6].
The phenomenon of urban heating islands depends on the
climate of urban areas, and the absence of wind or low wind
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achieve an optimal energy plan, different methods such as
changes in surface reflection, increasing sky view factor,
changing the ratio of building’s height to the road’s width
(aspect ratio), and maximizing airflow in urban areas have
been used [8-10].

2- Factors of urban heat islands

Development and population growth of cities, reduction,
and elimination of vegetation, and the use of materials with
high heat absorption potential and low reflective power are the
main factors in the formation of the undesirable phenomenon
of urban heat islands[3, 11].

Human-made materials have caused this destructive
phenomenon to grow due to their reflectivity and different
thermal absorption properties than natural materials, less
sunlight reflection, more heat absorption, and release at
night[12]. Asphalt pavement used on the surface of roads and
bitumen coatings on the roofs of buildings, by solar energy
absorption, has caused surface heating and its surroundings
[13].
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3- Destructive effects of urban islands
phenomenon

Urban warming is an invisible phenomenon that has had
irreparable consequences on human health[14]. One of the
destructive effects of urban heating islands in summer is
more energy consumption for cooling buildings, increasing
air pollution, rising ambient temperature, and endangering
community health.

Increasing the temperature of urban environments has
had devastating effects on health, the economy, and the
environment sectors. With increasing ambient temperature,
the chemical reaction rate of pollutant particles in the
atmosphere has increased, causing more air pollution and
problems for pedestrians[15].

Contact of surface runoff with hot surfaces such as asphalt
and bitumen coatings has increased water temperature. These
hot runoffs have hurt the health and reproduction of aquatic

animals by entering the rivers [16].

heating

4- Pavement and its role in the phenomenon of urban
heating islands

About 90% of urban heating is due to the use of heat-
absorbent materials that tend to hold heat, and only 10% of
urban warming is due to the activity of factories, vehicles,
and buildings [17].

5- Cool pavement with the approach of using reflective
procedures

Road construction with 40% coverage of urban structure
has played an important role in urban structure and reduction
of urban heating islands phenomenon[18]. One of the
methods to reduce this phenomenon is the application of cool
pavement.

6- Conclusions

With the development of cities, population increase,
and energy consumption, the temperature of different parts
of cities has changed. This temperature difference between
cities and suburban temperatures has caused the destructive
phenomenon of urban heat islands. Energy loss, financial
resources consumption, climate change, and the ecosystem are
the most important adverse consequences of this destructive
phenomenon.

Using reflective surfaces, increasing sky view ratio,
changing the ratio of a building’s height to the road’s width,
increasing vegetation, and maximizing airflow in cities, this
destructive phenomenon can be reduced in this regard, the
use of reflective materials and the use of cool pavements
on the roads have been the most important ways to reduce
this destructive phenomenon. The environment temperature
has been reduced up to 2°C and the surface temperature of
pavement up to 13°C. using brightly colored cement and
aggregates and additives such as titanium dioxide and zinc
oxide have significantly reduced energy consumption and
reduced the destructive effects of the urban heating islands
phenomenon.

If the reflection of the sun’s heat encapsulates heat and
intensifies heating, pavements with solar cells can be used
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to absorb heat and generate electricity. Pavements with low
reflection coefficients and high thermal conductivity are
used to absorb heat and heat water. The performance of these
procedures against traffic loads, durability and friction changes
of these procedures in different weather conditions should be
taken into account. Also, by increasing the permeability of
the pavement, increasing the surface reflection coefficient,
increasing the thermal coefficient, and reducing the thickness
of the pavement, the surface temperature of the pavement can
be reduced and prevent the undesirable phenomenon of urban
heating islands.
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Fig. 4. The destructive effects of the urban heat island phenomenon
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Table 2. Comparison of solar reflectivity for several materials
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Fig. 5. Heat transfer mechanisms in road pavements
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