
Author’s Accepted Manuscript

Assessing urban development trends in
representative Local Administrative Units before
and after the Greek economic crisis

Ioannis Manakos, Konstantinos Chatzopoulos-
Vouzoglanis, Ioannis Gkinis, Zisis I. Petrou,
Efstratios Stylianidis, Georgia Pozoukidou

PII: S2352-9385(17)30067-8
DOI: http://dx.doi.org/10.1016/j.rsase.2017.06.004
Reference: RSASE65

To appear in: Remote Sensing Applications: Society and Environment

Received date: 22 March 2017
Revised date: 4 June 2017
Accepted date: 8 June 2017

Cite this article as: Ioannis Manakos, Konstantinos Chatzopoulos-Vouzoglanis,
Ioannis Gkinis, Zisis I. Petrou, Efstratios Stylianidis and Georgia Pozoukidou,
Assessing urban development trends in representative Local Administrative Units
before and after the Greek economic crisis, Remote Sensing Applications: Society
and Environment, http://dx.doi.org/10.1016/j.rsase.2017.06.004

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/rsase

http://www.elsevier.com/locate/rsase
http://dx.doi.org/10.1016/j.rsase.2017.06.004
http://dx.doi.org/10.1016/j.rsase.2017.06.004


1 

 

Assessing urban development trends in representative Local Administrative Units before 

and after the Greek economic crisis. 

 

Ioannis Manakos
a
, Konstantinos Chatzopoulos-Vouzoglanis

b
, Ioannis Gkinis

b
, Zisis I. Petrou

a,c
, 

Efstratios Stylianidis
b
, Georgia Pozoukidou

b 

 

a
Information Technologies Institute, Centre for Research and Technology Hellas (CERTH),6th 

km Xarilaou-Thermi, 57001 Thessaloniki, Greece 

b
School of Urban-Regional Planning and Development Engineering, Aristotle University of 

Thessaloniki, 54124 Thessaloniki, Greece 

c
The City College of New York, The City University of New York, 160 Convent Avenue, New 

York, NY  10031, USA 

 

This study maps and quantifies urban development in four areas in Northern Greece 

for the last decade using remote sensing and urban sprawl indices. It aims to 

correlate the results with the effects of the Greek economic crisis on the 

construction activity.  The remotely sensed data used are two multispectral cloud-

free Landsat 5 Thematic Mapper (TM) images (from 2003 and 2009) and one 

Landsat 8 Operational Land Imager (OLI) image from 2014. A supervised Support 

Vector Machine (SVM) classifier is applied to produce land cover maps. The maps 

accuracy is assessed using high resolution airborne and Google Earth imagery for 

the 2003, 2009 and 2014 images. The high overall built-up area classification 

accuracy achieved ranges between 85.8% and 87.8%. The derived maps are further 

assessed to identify and monitor the impervious surface changes. A set of urban 

sprawl indices is applied to quantitatively analyse the spatial characteristics and 

spatial imprint of built-up area through time. The analysis of this dynamic 

phenomenon reveals that the economic crisis not only decreased the number of new 

constructions but also altered the way new construction occurs.  
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