
Accepted Manuscript

Title: Three decades of urban heat islands and mitigation
technologies research

Author: Hashem Akbari Dionysia Kolokotsa

PII: S0378-7788(16)31014-3
DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2016.09.067
Reference: ENB 7056

To appear in: ENB

Received date: 17-6-2016
Revised date: 28-9-2016
Accepted date: 29-9-2016

Please cite this article as: Hashem Akbari, Dionysia Kolokotsa, Three decades
of urban heat islands and mitigation technologies research, Energy and Buildings
http://dx.doi.org/10.1016/j.enbuild.2016.09.067

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.enbuild.2016.09.067
http://dx.doi.org/10.1016/j.enbuild.2016.09.067


 

 

Three Decades of Urban Heat Islands and Mitigation Technologies Research  

Hashem Akbari1,* and Dionysia Kolokotsa2 

1 Heat Island Group, Building, Civil and Environmental Engineering Department, Concordia University, Montreal, 

Canada 

2 Environmental Engineering, Technical University of Crete, Crete, Greece 

*Corresponding author: Hashem.Akbari@Concordia.ca, Tel +1 848 2424 x3201 

ABSTRACT  
Although the urban heat island (UHI) phenomena phenomenon has was been documented over a century 

ago, the effect of the urban heat island on urban climate and environment during the summer have only 

been the focus of research over the last three decades. One main characteristics of the recent research has 

been to evaluate the summertime effects of UHI on energy use, air pollution, outdoor ambient 

temperature, and citizen health. The second aspect of the recent research has been the development and 

evaluation of materials to counter the effects of summertime UHI. This paper provides a selective 

representation (by topic) review of the research on the development and evaluation of mitigation 

measures, including: cool roofs, cool pavements, and urban vegetation. 
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1 Introduction  

Urban population is increasing rapidly because increasing birthrate and the migration of the rural 

population into the cities caused by expectations for a better life, local conflicts and lack of resources in 

the country areas (Santamouris, 2001). According to a United Nations report, in 2011 about four billion 

people lived in cities; the number of urban dwellers are expected to grow to over 60% of the earth 

population by 2050 (United Nations, 2011) In addition, the urban areas experience a very significant 

change of its biophysical attributes, known as urban sprawl, combined with a significant change of land 

use (Chrysoulakis et al., 2013). Earlier studies have shown that loss of green spaces and application of 

paving, in combination with a very high increase of the released anthropogenic heat, have affected the 

urban climate, resulted in a serious environmental degradation and have increased significantly the urban 

ecological footprint (Lee et al., 2008; Oke, 1988). 

The magnitude of the ambient temperature increase caused by the global climate change is forecasted by 

the Intergovernmental Panel on Climate Change in its recent report (Edenhofer et al., 2014; IPCC, 2014). 
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