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The cartography in seismic hazard assessment and communication: 
the case study of the 2012 Po Plain earthquakes (northern Italy) 
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Abstract  
In this article, the use of cartography and geographical information system are discussed within hazard 
and risk communication approaches. It aims to examine the seismic risk cartography related to the area 
struck by the 2012 seismic sequence in the Po Plain which was related to the activity of buried Apennines 
faulted folds. It has consisted of seven M>5 quakes from 20th May to 3rd June 2012 and more than 2500 
aftershocks of lower magnitude during almost one year. The most relevant geological effect caused by the 
two stronger earthquakes (ML = 5.9 and ML = 5.8) was the 10-15 cm uplift of the epicentral area. 
Moreover several hundreds of earthquake-induced environmental effects (EEE) were detected (soil 
liquefaction phenomena, ground ruptures, sand boils, etc.). By the comparison of the location of the EEE 
with the Geomorphological Map of the Po Plain, it appeared that they were aligned and concentrated 
along the courses of abandoned riverbeds mainly characterized by the presence of superficial sandy 
texture highlighting the importance the geomorphological maps for seismic hazard assessment. As 
concerns macroseismic intensity maps, an intensity field that integrates the ESI scale, which considers the 
EEE and the MCS intensity evaluations, based on the pattern of buildings damage, represents a better tool 
for characterizing the 2012 event in the framework of the seismic-hazard assessment of the Po Plain. 

In spite of the unpredictability of earthquakes the population has given credit to various groundless alarms 
on the basis of gas emission, bubbling water and ground fractures. Therefore the Emilia-Romagna Region 
established a group of experts that throughout a dedicated website communicates correct information on 
particular geological phenomena that are observed and usually misunderstood by the population. The role 
of communication is essential in order to enhance awareness on seismic hazard and environmental effects 
comprehension among civil society. 

Keywords 
Cartography, earthquake-induced environmental effects, seismic hazard assessment, rumors, 
communication, Po Plain, northern Italy.  
 
Introduction  
Communication on seismic hazard is essential to protect people and infrastructure from devastating 
disasters due to extreme events and to develop a social risk preparedness culture. Whereas the 
predisposing factors and the impact of earthquakes have a spatial dimension, the cartographic 
representation is a relevant tool for seismic hazard assessment and communication, potentially able to 
reach a different and widened public. In this contribution, the use of cartography and geographical 
information system are discussed within hazard and risk communication approaches. Despite cartographic 
information allow to visualize and to synthesize the complexity of variables related to seismic hazard, in 
general, their interpretations and the knowledge exchange between scientific community and civil 
population still remain often difficult. This paper aims to trace the evolution and development of seismic 
risk cartography related to the area struck by the 2012 seismic swarm in the Po Plain (Fig.1) that caused 
27 deaths, over 400 persons injured, the evacuation of 14,000 people and considerable damages to the 
cultural heritage and to the regional economic activities.   
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Fig. 1 – Epicentral area of the 2012 earthquakes in the Po Plain (northern Italy) 

 
The geological consequences of the 2012 Po Plain earthquakes  
The 2012 Po Plain earthquakes have been analyzed from various viewpoints (seismological, 
seismotectonic, geomorphological, historical etc.) as shown by many articles and among them,worthy of 
note is Anzidei et al. (2012). 
In detail, on May 20, 2012, at 4:03 local time (2:03 UTC), a large part of the Po Plain between the cities 
of Ferrara, Modena and Mantova was struck by a damaging earthquake (ML 5.9). The epicenter was 
located  in the province of Modena, approximately 30 km west of Ferrara. The 29th May 2012 (ML = 5.8) 
a second shock hit the area, 12 km west of the first epicenter. Moreover this seismic swarm has consisted 
of another five M>5 quakes till to 3/06/2012 and more than 2500 aftershocks of lower magnitude during 
almost one year. The earthquake sequence was caused by the thrust front activity of buried Apennines 
folds (known as Ferrara Folds) formed by three N-verging arcs covered by Po Plain Plio-quaternary 
sediments (Pieri and Groppi, 1981). The most external structures, the active Ferrara and Mirandola thrusts 
and folds were responsible (Bignami et al. 2012, Salvi et al. 2012). The near acceleration recording 
station (MRN) was situated at Mirandola, at distance of 17 km to the epicenter of the May 20th 
earthquake and of 2 km to the epicenter of the May 29th earthquake. Besides the collapse of various 
unreinforced industrial and civil buildings and old masonry monuments, due to their high vulnerability, 
the two events caused several geological and geomorphological effects over large areas in the region. 
In detail, the most relevant geological effect caused by the two stronger earthquakes was the 10-15 cm of 
uplift of the epicentral area, detected by the InSAR interferometry, corresponding to the the most external 
structures of Ferrara Folds (Salvi et al., 2012). 
At a detailed scale several hundreds of earthquake-induced environmental effects (EEE), mainly of the 
geological/geomorphological type, scattered all over the epicentral area, were detected (Fig. 2). They 
mainly consisted of liquefaction phenomena, ground ruptures and sand boils. Some artificial canals 
showed uplifting, bulging and cracks of the bottom and fractures and soil slips on the banks. Also 
hydrogeological anomalies, such as strong water-table fluctuations, emission of hot water and sand from 
ground cracks and water wells, have been recorded. 

Di Manna et al. (2012) reports that more than 500 ground effects were recognized, spread over an area of 
about 700 km, whereas, according to the Emergeo Working Group (2013), more than 1000 environmental 
effects, spread over an area of about 1200 km2 were detected. The different number of EEE is due to the 
use of aerial photography on a wider area (Emergeo Working Group, 2013) and to the method of EEE 
counting (single or cluster of EEE). 
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Fig.2. Examples of earthquake-induced environmental effects (EEE) in the epicentral area:  ground 
ruptures, sand emission from water well, bottom canal showing uplifting and cracks, sand boils due to 
liquefaction.  
 
 Immediately after the earthquake of May 20th 2012 a field survey was conducted by researchers coming 
from all over Italy through the natural and built environment for capturing as quickly as possible EEE and 
ascertaining damage to buildings and infrastructures.  
On the base of the data and information collected by Di Manna et al. (2012) and Ninfo et al. (2012) 
during the field surveys the following notes on the EEE can be done:  a) the liquefaction begins 
immediately after a strong earthquake and with a considerable amount of water;  b) the deposition of the 
sediments on the ground is very rapid; c) the water coming out from fractures, warm in some cases,  gave 
rise to jets also 1,50 m high; d) about 80% of the effects were induced by the May 20th main shock (M = 
5.9), while 20% of the effects were triggered by the May 29th main quake (M = 5.8); e) many 
liquefactions related to the 20th May 2012 shock were reactivated by the 29th May 2012 event; f) the 
epicentral distance from the farthest liquefaction phenomena was about 25 km; g) the sediments were 
brought to the surface by the uplifting of the more superficial water table; h) the sediments were brought  
to the surface in correspondence  of ground fractures or wells and were mainly sand coming from the first 
meters of the subsoil; i) the material ejected reached in many cases a thickness of more than 30 cm and, 
inside some buildings, from pavement cracks it uplifted up to 1 m; l) the rising of the water table has been 
detected, as well as witnesses, by automatic monitoring in several wells.    

 
Material and Methods  
a) The coseismic effects inventory and seismic hazard cartography  

Despite the several database implemented for a better understanding of the scenarios observed by surveys 
of several Italian Universities and research centers, such as Istituto Nazionale di Geofisica e Vulcanologia 
(INGV), Istituto Superiore per la Protezione e la Ricerca Ambientale (ISPRA), Geological Service of the 
Emilia Romagna Region, an EEE homogeneous overview merging the different contributions is still 
missing. A doctoral research was focused in building up, within a GIS environment, a homogeneous and 
integrated database inventory of the earthquake-induced environmental effects, based on linked 
descriptive sheets, in order to have a more holistic overview of the EEE distribution in the area (Lanfredi 
Sofia, in progress). Hence, it is presented how cartographic representations can became a helpful 
instrument to visualize and communicate seismic hazard to widen public; in particular how the seismic 
hazard cartography at local scale has evolved during the last two years after the earthquake experience.  
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Geological, geomorphological, geochemical and geophysical features of the epicentral area were analyzed 
by researchers to identify the seismogenic structures, to study the effects on the environment with the goal 
to better understand earthquakes and to provide new knowledge for civil protection, population and local 
stakeholders as policy makers. Sharing preliminary data among scientists, informing people and media 
about the causes and effects of the earthquake in a short time was crucial, first of all in relation to the 
environmental effect recognition.  

 The raw environmental effects data were derived from different investigating techniques: field and aerial 
surveys, internet crowd sourcing and personal communication through interviews. Beside differences in 
relieve counts and recognition by various researcher teams  the heterogeneity on field surveys procedures, 
data acquisition tools and in data analysis methods applied brought to different databases (e.g. Emergeo, 
2012; ISPRA, 2014). 
In Lanfredi Sofia (in progress), the acquired data have been structured in reports and maps illustrating the 
spatial distribution of the EEE and their correlation with the  triggering causes and predisposing factors. 
By overlaying a variety of thematic layers of the study area and related to the geology, geomorphology 
and water table it was possible to better understand the subsoil of the area. Geoprocessing tools within 
GIS allowed to merge all different coseismic effects in one single layers and trough the description 
discriminate all the points into different phenomena in five categories: liquefaction, ground cracks, slope 
instability, terrain elevation changes, and others. A series of 250 sheets, directly linked to the  location of 
EEE spatial distribution (i.e. street, city, and/or geographical coordinates) has been created in order to  
communicate information through exhaustive descriptions of the different types of effects with the 
associated cartography and photographic documentation (Fig.3) . The final aims is the inventory 
publishing with an open source mapping interface.  
 

 
Fig. 3 Example of Data Sheet for earthquake-induced environmental effects (EEE) inventory. The data 
sheets contain information on the EEE typology, the epicenters location, the EEE coordinates, a brief 
description of the phenomena, subsets of seismic risk cartography and EEE images taken different 
periods. 
 
b) Seismic hazard cartography  
Since after the first EEE collection, by the comparison of their location with the Geomorphological Map 
of the Po Plain (Castiglioni et al., 1997) did appear clearly that the coseismic effects were aligned and 
concentrated along the courses of abandoned riverbeds (at ground level or as levees) and on crevasse 
splay mainly characterized by the presence of superficial sandy texture (Fig. 4). This aspect highlights the 
importance and the role of the geomorphological maps for seismic hazard assessment of alluvial plain 
areas.  
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Fig. 4. Location of the EEE on the Geomorphological Map of the Po Plain (Bertolini and Fioroni, 2012) 
 
Concerning macroseismic intensity maps, generally implemented at small scale, a macroseismic intensity 
field based on the ESI scale (Guerrieri & Vittori, 2007), which considers the characteristics and size of 
EEE, was depicted by Di Manna et al., 2012 (Fig. 5). Comparing the ESI local intensity values with the 
macroseismic intensity evaluations map (MCS, Galli et al., 2012), based on the pattern of buildings 
damage, it is clear that the epicentral intensity evaluations are comparable and EEE can be a better tool 
for local intensity assessment, as they are independent of the type of construction, but are governed 
directly by the geological/geomorphological site conditions. For these reasons, a macroseismic intensity 
field that integrates ESI and MCS intensity evaluations represents a better tool for characterizing the 2012 
event in the framework of the seismic-hazard assessment. The above mentioned aspects have been also 
recently highlighted in the article of  De Martini et al. (2014). 

 
Fig. 5 . ESI local intensities (based on the characteristics of the surveyed ground effects) and inferred 
isoseismals (Di Manna et al., 2012). 
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The 2012 earthquakes experience has enhanced the details in the seismic hazard mapping of the 
municipalities located in the epicentral area. In fact, the seismic hazard cartography edited by the Regione 
Emilia Romagna for the local administration have been developed through the implementation of large 
scale maps also including the EEE and the stratigraphy of the subsoil (Regione Emilia Romagna, 2013). 
For instance, taking in account the territory of the municipality of Cavezzo (epicenter site of the 29th May 
2012, ML = 5.8, quake), by the comparison of the medium scale (1:25,000 scale) seismic susceptibility 
map for assessing seismic hazard implemented by Provincia di Modena, (2009)(Fig.6)  and the large scale 
(1:10,000) Seismic Microzonation map implemented by Regione Emilia Romagna (2013)(Fig. 7) it can 
be seen as the areas susceptible of liquefaction are more detailed and they were defined by the location of 
EEE and the interpolation of the stratigraphic layers. 
Visualizing land natural hazards and uncertainties through cartographic  information, allow to explain and 
to synthesize the complexity of variables  of natural hazard events. Natural disasters such as earthquakes 
have spatial dimensions and impacts, for instance cartographic representations and GIS constitute a 
powerful tool for understanding scientific contents and to reach a differentiate and widened public.  

 
Fig. 6 Sketch of a medium-scale (1:25,000 scale) seismic susceptibility maps of Cavezzo Municipality 
(Province of  Modena, 2009). Dark color: area prone to seismic amplification for lithological 
characteristics and potential liquefaction; Light color: area prone to seismic amplification for lithological 
characteristics and potential ground collapse 
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Fig.7 Sketch of the Seismic Microzonation map of Cavezzo municipality (Regione Emilia Romagna, 
2013). Dark orange: Substrate at depths <120 m. Sediments prone to liquefaction in the first 10 m from 
ground level. Light orange: Substrate at depths <120 m. Sediments prone to liquefaction between 10 and 
20 m from ground level. Pink: Substrate at depths > 120 m. Sediments prone to liquefaction in the first 10 
m from ground level. Light pink: Substrate at depths> 120 m. Sediments prone to liquefaction between 10 
and 20 m from ground level. Points: layers prone to liquefaction at different depths. Grey: area out of the 
municipality; White: area in the municipality not investigated. 
 
 
c) A website for the correct communication of particular geological phenomena  
The most important and delicate problem following the 2012 Emilia seismic sequence has concerned 
earthquake prediction. Although experts have repeatedly stressed in all possible ways the unforeseeable 
nature of earthquakes, the population has given credit to various groundless alarms which were spread 
around. The tragic experiences of the earthquake-struck population, have induced some people in the 
epicentral area and its surroundings to pay particular attention to particular geological phenomena 
occurring in their own territory, wrongly linking them to premonitory signs of earthquakes (Bertacchini et 
al., 2014). 

For example, in mid-February 2013, in the Ferrara plain, a jet of methane and hot water gushing out from 
the soil aroused concern among local inhabitants since it was interpreted as a precursory sign of a seismic 
event. Actually, this vent was coming from a poorly sealed old methane well and the alert ceased. A 
similar phenomenon, accompanied by gurgling of water and gas took place in May 2013 in Mantua 
province. In this case, it could  be explained as the emission of atmospheric gas (mainly nitrogen) due to 
the rising of the water table. In mid-August 2013, at the outskirts of Ferrara, a ground fracture similar to 
those occurring in the 2012 seismic sequence, was observed and reported sensationally by the local 
media. However, this crack was caused entirely by soil settlement. Furthermore, in the epicentral area, 
many people observed a marked increase - up to 400 cm - of the water table inside phreatic wells, 
confirmed also by instrumental recording, usually occurring some days before and during the main 
shocks. In some cases an increase in water temperature was also observed from irrigation wells, but it was 
later verified that this phenomenon was related to the overheating of water pumps clogged with sand 

On 31st May 2014, at the outskirts of Bondeno (Ferrara Province), a sand boil took place in 
correspondence with a borehole for geotechnical investigations. During drilling operations a gas level was 
intercepted at a depth of 30 m. The presence of methane pushed the sand upwards, causing the formation 
of a sand boil coming from the first confined aquifer. When methane was depleted, also the phenomenon 
ceased to occur (Fig. 8)  
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Fig. 8. Sand boil which took place on 31/05/2014 at the outskirts of Bondeno (Ferrara Province). Note the 
similarity with the sand boils in Fig. 2. 
 
On May 2014 the Emilia-Romagna Region established a working group of experts that throughout a 
dedicated website (Regione Emilia Romagna, 2014) for communicating correct information on the 
particular geological phenomena that are observed and usually misunderstood by the civilians. 

To avoid the spreading of wrong convictions, it appears fundamental to describe and explain, to the media 
and to general public these particular surface phenomena and locate them in the geological framework.  

 

 

Fig. 9 Website dedicated to the particular geological phenomena 
Regione Emilia Romagna (2014) 

 

From May 2012 to April 2015 the population forwarded to the Region 38 alerts, located in the epicentral 
area the May 2012 earthquakes. As stated before, these particular geological phenomena concern: outflow 
of gas from wells trough water or from the soil (10)  occurrence of sand boils (5), presence of fractures or 
sinking into the ground (6), wells with the presence of hot water (17). Phenomena of this type have 
always been observed, as they are related to the geological context of Emilia Romagna Region. It should 
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however be noted that the frequency with which the phenomena have been reported in areas affected by 
the earthquakes is certainly much increased since May 2012. 

The role of communication is essential in order to enhance awareness on seismic hazard and 
environmental effects comprehension among civil society. 
 
Conclusion  
Considering the cartography in seismic hazard assessment and communication priority should be focused 
on the seismic spatial environment; important parameters are the definition of the study area affected by 
the hazard , the nature of the information on refers to the objective or scope and characteristic of the 
seismic hazard analysis based on the information and the  authority of different information sources. 
Cartographic thematic design imply graphic semiological  considerations in order to represent  and 
transfer  the correct size  and spatial distribution of the physical and hazards variables (Gaspar-Escribano, 
2011). The correct understanding of the seismological message will depend on the design of this 
cartography. 
According to Gahegan (2000) cartography representation may take over others, given that vision is the 
dominant sense. For this reason may also bring out stronger effective responses than other 
representations. Cartographic visualization serves a variety of map use goals vary significantly in terms of 
which purpose is emphasized.  As referred by Maceachren (et al., 1997), taking into account different 
audiences, data types, and interaction levels, map use goals fall into four categories: exploration, analysis, 
synthesis, and presentation. The improvement of this understanding must, therefore, attempt cartography 
from the perspective of visual communication and pay special attention to map design. Provide accurate 
maps implied cartographic procedures that in the GIS environment  let to acquire, store, and analyze  
heterogeneous collected data. From different sources: satellite images, topographic maps, GPS point, 
spatial features  are elaborated in sets of vector (point , line polygon) or raster format  layers each of 
which are georeferenced spatial information associated to a cartographic representation layout. 
This perspective of cartography as a communication medium is well recognize in the literature (Dent, 
1972; MacEachren, 1995; Slocum et al., 2005), since Bertin (1967) first elaborate the template for graphic 
semiology. In order to elaborate visually engaging and easily readable maps, cartographic principles 
design such as an appropriate symbolization, choice of color, balance between thematic layers and base 
map, or maximum numbers of classes have to be followed; this parameter are implemented in a 
cartographic information system: the offered colors, base maps, and layer combinations are in accordance 
with these rules and ensure cartographically high quality maps. Land analysis and information system are 
fundamental for the definition of priorities and recommendations necessary to reduce territories 
vulnerability and to enhance sustainable land  management 
In spite of the unpredictability of earthquakes the population has given credit to various groundless alarms 
on the basis of gas emission, bubbling water and ground fractures (Bertacchini et al, 2014). The Emilia-
Romagna Region enable a working group of experts that throughout a dedicated website communicate 
correct information on particular geological phenomena that are observed and usually misunderstood by 
the civilians. To avoid the spreading of wrong convictions on particular surface phenomena, it appears 
fundamental to describe and explain to the general public, the particular phenomena and locate them in 
the geological framework. The divulgation of scientific information and knowledge is essential to 
enhance understanding in seismic hazard and environmental effects comprehension among civil society 
(RER). Cartographic representations assume a central function in the communication of natural hazard 
and risks, facilitating  the interpretation  of phenomena and environmental variables such as the risk that 
the population would be difficult to understand. 

Acknowledgment 
We thanks the following scientific institutions for providing raw data and useful information to develop 
our study: Istituto Nazionale di Geofisica e Vulcanologia (INGV) - EMERGEO working group, Istituto 
Superiore per la Protezione e la Ricerca Ambientale (ISPRA), Geological Service of the Emilia Romagna 
Region. 
 
References 
Anzidei M., Maramai A., and Montone P. (Ed.s), 2012. The Emilia (northern Italy) seismic sequence  of 

May-June, 2012: preliminary data and  results. Annals of Geophysics, 55(4). 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



Bertacchini M., Castaldini D. and Tosatti G., 2014. Rumours related to the 2012 Emilia seismic sequence. 
in Lollino G. et al. (Ed.s) -  Engineering Geology for Society and Territory - Volume 7, Springer 
International Publishing Switzerland, 97-101.  

Bertin  J.,1967. Sémiologie graphique, Les diagrammes, les réseaux et les cartes. Mouton, Gauthier-
Villars, Paris,  431   pp. 

Bertolini G. and Fioroni C., 2012. Aerial inventory of surficial  geological effects induced by the recent 
Emilia earthquake (Italy): preliminary report. Annals of Geophysics, 55 (4), 705-711 

Bignami  C., P. Burrato V., Cannelli M., Chini  E.,  Falcucci S., Ferretti  S., Gori C.,  Kyriakopoulos D., 
Melini M.,  Moro  F., Novali M., Saroli S., Stramondo  G., Valensise G., and Vannoli P., 2012. 
Coseismic deformation pattern of the Emilia 2012seismic sequence imaged by Radarsat-1 
interferometry. Annals of Geophysics, 55 (4), 789 - 795. 

Boroush  M., 1998. Understanding Risk analysis, a short guide for health, safety, and environmental 
policy making. Resources for the Future and the American Chemical Council. Washington, DC. 
Internet edition accessed March 15, 2007 

Castiglioni G.B., and Pellegrini G.B., 2001. Note illustrative della Carta Geomorfologica della Pianura 
Padana. Geogr. Fis. Din. Quat., Suppl. IV, 207 pp. 

Castiglioni G.B. et al., 1997. Geomorphological Map of the Po Plain,  scale 1:250.000. SELCA, Firenze. 
Dent  B. D., 1967.Visual organization and thematic map communication. Annals Ass. Am. Geographers, 

62, 79–93 
De Martini P.M., Alfonsi L., Brunori C.A., Campagnoli P., Cinti F.R., Civico R., Cucci L., Gambillara 

R., Livio F., Michetti A.M., Molisso F., Pantosti D., Pinzi S., Pucci S., and A. Venuti., 2014. 
Geological and Geophysical Approaches for the Definition of the Areas Prone to Liquefaction and for 
the Identification and Characterization of Paloeliquefaction Phenomena, the Case of the 2012 Emilia 
Epicentral Area, Italy. In G. Lollino et al. (eds.), Engineering Geology for Society and Territory - 
Volume 5, Springer International Publishing  Switzerland, 951 - 955. 

Di Manna P., Guerrieri L., Piccardi L., Vittori E., Castaldini D., Berlusconi A., Bonadeo L., Comerci V., 
Ferrario F., Gambillara R., Livio F., Lucarini M., and Michetti A.M., 2012. Ground effects induced by 
the 2012 seismic sequence in Emilia: implications for seismic hazard assessment  in the Po Plain. 
Annals of Geophysics, 55(4), 697-703. 

Emergeo, 2012. Effetti sulla superficie di terremoti recenti in Italia. Emilia 2012. 
http://emergeo.ingv.it/rapporti-di-attivita.html 

Emergeo Working Group, 2013. Liquefaction phenomena associated with the Emilia earthquake sequence 
of May–June 2012 (Northern Italy).  Nat. Hazards Earth Syst. Sci., 13, 935–947. 

Gahegan, M., 2000.Visualization as a tool for geo- computation. In Geocomputation. S. Openshaw, R.J. 
Abrahart, Eds.: 253–274. Taylor and Francis. London. 

Galli P., Castenetto S., and Peronace E., 2012.  May 2012 Emilia earthquakes (Mw 6, northern Italy): 
macroseismic effects distribution and seismotectonic implications. Alp. Med. Quaternary, 25(2), 105-
123. 

Guerrieri, L. and Vittori E. (Ed.s), 2007. Intensity Scale ESI 2007, Memorie Descrittive. Carta Geologica. 
d’Italia, 74, Servizio Geologico d’Italia. Dipartimento Difesa del Suolo, APAT, Roma, 53 pp. 

Gaspar-Escribano J. M. and Iturrioz T., ETSI, 2011. Communicating earthquake risk: mapped parameters 
and cartographic representation. Nat. Hazards Earth Syst. Sci., 11, 359–366  

ISPRA, 2014, EEEcatalogue. http://www.isprambiente.gov.it/it/progetti/suolo-e-territorio-1/inqua-
scale/eee-catalogue 

Lanfredi Sofia C. (in progress). La rappresentazione cartografica strumento di consapevolezza e 
mitigazione del rischio sismico nelle aree della Pianura Emiliana. PhD Thesis of the School of Earth 
System Science, University of Modena and Reggio Emilia, Italy. 

Maceachren, A.M. and KRAAKM., 1997. Exploratory cartographic visualization: advancing the agenda. 
Com- puter & Geosciences 23: 335–343. 

Ninfo A., Zizioli D., Meisina C., Castaldini D., Zucca F., Luzi L., and De Amicis M.,  2012. The survey 
and mapping of sand-boil landforms related to the Emilia 2012 earthquakes: preliminary results. 
Annals of Geophysics, 55, 4, ISSN 2037-416x, 727-733 

Pieri M. and  Groppi G., 1981. Subsurface geological structure of the Po Plain (Italy).  C.N.R., Prog. Fin. 
Geodinamica, Pubbl. no. 414, pp. 1-13. 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



Provincia di Modena, 2009. PTCP. Piano Territoriale di Coordinamento Provinciale, Documenti di Piano. 
Approvato con Delibera del Consiglio Provinciale n°46 del 18/03/2009, Rischio sismico: carta delle 
aree suscettibili di effetti locali. Area programmazione e Pianificazione Territoriale. DVD 

Regione Emilia Romagna, 2013. Microzonazione sismica atti e documentazione. 
http://ambiente.regione.emiliaromagna.it/geologia/sismica/microzonazione-sismica.  
Regione Emilia Romagna, 2014. Fenomeni geologici particolari. http://ambiente.regione.emilia-

romagna.it/geologia/temi/geologia/fenomeni-geologici-particolari 
Salvi S., Tolomei C., Merryman Boncori J. P., Pezzo G., Atzori S., Antonioli A., Trasatti E., Giuliani R., 

Zoffoli S., and Coletta A., 2012.  Activation of the SIGRIS monitoring system for ground deformation 
mapping during the Emilia 2012 seismic sequence, using COSMO-SkyMed InSAR data. Annals of 
Geophysics, 55 (4), 797-802 

Slocum T. A., McMaster  R. B., Kessler F. C., and Howard H., 2005. Thematic cartography and 
geography visualization, Pear- son Prentice Hall, 518 pp.  

 
 
 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.

http://ambiente.regione.emilia-romagna.it/geologia/temi/geologia/fenomeni-geologici-particolari
http://ambiente.regione.emilia-romagna.it/geologia/temi/geologia/fenomeni-geologici-particolari

	Cover Page
	Administrative Council and Members of the Hellenic Geographical Society
	Organizing Committe
	Scientific Committee
	List of Reviewers
	Table of Contents
	General Sessions
	Special Sessions

	General_Sessions
	Applied_Geography
	Faka
	Αποτίμηση της ποιότητας ζωής των περιοχών μόνιμης κατοικίας σεμονάδες τοπικής αυτοδιοίκησης: το παράδειγμα του δήμουΚατερίνης

	Kavroudakis 
	Location analysis and price variations of fuel stations in theisland of Lesvos, Greece

	Sinani & Dhromaj 
	GENDER, POPULATION AND DEVELOPMENT IN ALBANIATHE CASE OF GJIROKASTRA REGION


	Cartography
	Misthos et al.
	The Effectiveness of Propagating Viewsheds’ Geovisualization fromTopographically Prominent Viewroutes


	Climatology_and_Meteorology
	Kartsios et al. 
	Simulating Atmosphere-Fire Interactions using a Coupled Weather –Wildland Fire Model

	Fatourou et al. 
	Real and theoretical evaluation of human thermal comfort in urbanareas

	Bampzelis et al.
	Rainfall characteristics and drought conditions interconnected to thepotentiality and applicability of the “DAPHNE” rain enhancementproject in Thessaly

	Karacostas et al. 
	Synoptic situations and their relation with precipitation overthe region of Thessaly

	Rousi et al. 
	Constrained clustering of winter precipitation in Greece

	Kostopoulou et al.
	Εκτίμηση μελλοντικών κλιματικών αλλαγών με υπολογισμόκλιματικών δεικτών στα νησιά του βορειοανατολικού Αιγαίου

	Bleta et al. 
	The effect of human bioclimatic conditions on acute cardiovascularproblems in Heraklion, Crete Island, Greece

	Pytharoulis et al.
	A High-Resolution Numerical Weather Prediction system for Greece:Model Setup and Performance Analysis

	Logothetis et al.
	The evolution of the Etesian Winds over the 21st century:Results of CMIP5 model simulations.

	Matsangouras & Nastos 
	An online reporting system for tornadoes, waterspouts and funnelclouds over Greece: http://tornado.geol.uoa.gr


	Cultural_Geography
	Sidiropoulos & Kordosis
	Η αντίληψη του χώρου στην Ανατολική Ρωμαική Αυτοκρατορία Βυζάντιο:Νοητική απεικόνιση και η τροφοδότηση μέσω των αυτοκρατορικώνδιπλωματικών αποστολών. Case Study: Σηρίνδα (Κεντρική Ασία, 5ος – 8ος αι.μ.Χ.)

	Ruspi & Rogo 
	GEOGRAPHY CONTRIBUTION IN RAPPORTS BETWEENNATURAL HERITAGE AND THE SOCIETY(Case of Southern Region in Albania)


	Environment
	Olasoglou et al.
	Sedimentological and mineralogical study of the distribution ofheavy minerals (black sands) in Ierissos Gulf, Chalkidiki, Greece.

	Bleta & Nastos
	Περιβαλλοντική Μελέτη Αξιοποίησης της Ηλιακής Ενέργειας μέσωΦωτοβολταϊκού Συστήματος στην περιοχή της Μηλιάς Νεστάνηςστην Αρκαδία.

	Mavrakis & Papavasileiou
	The possible impact of cosmic rays to the total ozone column in Athens– Greece

	Mavrakis et al.
	Meteorological parameters and land use changes in the industrial areaof Thriasio Plain – Greece
	A review of 26 years air quality monitoring program in the industrialarea of Thriasio Plain – Greece

	Paulidi-Palla et al. 
	OCEANOGRAPHIC AND SEDIMENTOLOGICAL PROCESSESIN AN SEMI-ENCLOSED GULF. AMVRAKIKOS GULF,WESTERN GREECE

	Sofianska & Michailidis
	Assessment of heavy metals contamination in the western Dramaplain soils (Macedonia, N. Greece), using combined geochemistry andGIS mapping techniques


	Field_Methods
	Kikaki et al.
	Study of the Beach Zone of Koutsounari (SE Crete) using Video MonitoringMethods


	Geographical_Information_Science
	Foumelis et al.
	Influence of Satellite Imaging Geometry on ASTER and SRTMGlobal Digital Elevation Models
	Kafira et al.


	Geography_Education
	Klonari & Almpanti
	Η ΕΘΕΛΟΝΤΙΚΗ ΠΛΗΡΟΦΟΡΙΑ ΩΣ ΜΕΣΟ ΓΕΩΓΡΑΦΙΚΟΥΓΡΑΜΜΑΤΙΣΜΟΥ

	Trikolas
	Περιβαλλοντική εκπαίδευση: Μια σημαντική συμβολή στηδιαθεματικότητα – διεπιστημονικότητα στο χώρο της Α΄ θμιας καιΒ΄ θμιας εκπαίδευσης

	Vourdislis & Lambrinos
	Ο ρόλος της οικουμενικής εκπαίδευσης και της γεωγραφίας στηδιαμόρφωση ενεργών και υπεύθυνων πολιτών

	Rellou & Lambrinos
	ΙΔΕΕΣ ΦΟΙΤΗΤΩΝ /ΥΠΟΨΗΦΙΩΝ ΔΑΣΚΑΛΩΝ ΓΙΑ ΤΟΝΚΥΚΛΟ ΤΟΥ ΝΕΡΟΥ ΣΤΗ ΦΥΣΗ
	Η ΑΠΕΙΚΟΝΙΣΗ ΤΟΥ ΜΟΝΤΕΛΟΥ ΤΟΥ ΚΥΚΛΟΥ ΤΟΥΝΕΡΟΥ ΜΕ ΤΗ ΧΡΗΣΗ ΔΙΑΓΡΑΜΜΑΤΩΝ ΑΝΑΔΕΙΞΗΣΑΙΤΙΟΛΟΓΙΚΩΝ ΣΧΕΣΕΩΝ (CLD)

	Argyriou et al.
	Improving secondary education students knowledge and skills forenvironmental education programs in Greece

	Leininger-Frezal & Pigaki
	A Cartographic Approach to help Students in Developing Geo-Reaction

	Triantafyllou et al.
	« Βήμα …βήμα… γνωρίζουμε διαδραστικά την Ευρωπαϊκή Ένωσηκαι αφήνουμε το ψηφιακό μας αποτύπωμα στον χάρτη της »

	Dhimitri & Duri
	Understanding of geographical cognitive abilities through maps andsatellite images, a task in geographic education

	Lanfredi
	Perception on seismic risk: the importance of knowledge in landscape analysis forsocial awareness and resilience


	Geomorphology
	Ladas
	Συγκριτική ποσοτική γεωμορφολογική ανάλυση των υδρογραφικώνδικτύων της χερσονήσου της Πυλίας (ΝΔ Πελοπόννησος)

	Ladas & Mariolakos
	Μορφοτεκτονική μελέτη της χερσονήσου της Πυλίας (ΝΔΠελοπόννησος)

	Vandarakis et al.
	Geomorphological mapping of the Mazi-Oinoe area, NorthwestAttica, Greece

	Nika et al.
	Mελέτη της υδάτινης απορροής και στερεοπαροχής της λεκάνης τουΒοιωτικού Ασωπού. Η επίδραση της κλιματικής αλλαγής

	Kolonioti et al.
	Διερεύνηση και εφαρμογή δεικτών αξιολόγησηςτου παράκτιου τοπίου της Σκύρου (Ελλάδα)

	Trapezanlidou
	Μελέτη των φυσικών διεργασιών και των ανθρώπινων επεμβάσεων πουεπηρέασαν την ακτογραμμή μεταξύ των περιοχών σκάλας Κατερίνης και ΑλυκέςΚίτρους (Νομός Πιερίας) από το 1979 έως σήμερα

	Syrides
	The non-existing seas; Finding marine molluscs in inland Basins.Are they secure marine indicators?

	Melfos
	Αρχαία λατομεία μαρμάρου στην Μακεδονία: ορυκτολογική,πετρογραφική και ισοτοπική (C,O) μελέτη

	Kamidis et al. 
	Nestos River plume dynamics under variable physical forcing

	Vandarakis et al.
	The Geomorphological mapping of Keros island (Cyclades, Greece)

	Kirkou et al.
	Morphological and sedimentological characteristics of a cuspate foreland(Mytikas Epanomi, east Thessaloniki city, Greece)


	Hazards_Risks_&_Disasters
	Batzakis et al.
	ΕΚΤΙΜΗΣΗ ΤΡΩΤΟΤΗΤΑΣ ΠΑΡΑΚΤΙΩΝ ΠΕΡΙΟΧΩΝ ΑΠΟ ΘΑΛΑΣΣΙΑΚΥΜΑΤΑ ΒΑΡΥΤΗΤΑΣ (TSUNAMI). ΜΕΛΕΤΗ ΠΕΡΙΠΤΩΣΗΣ ΤΟ ΠΟΡΤ – Ο –ΠΡΕΝΣ, ΑΪΤΗ

	Koutalakis et al. 
	Assessing soil erosion risk using USLE with GIS and SWAT forThassos Island, Greece

	Kanakaki & Poscolieri
	Hydrological and geomorphological study of the San Francisco Bayarea

	Alexandrakis et al.
	Natural and human induced indicators in coastal vulnerability andrisk assessment

	Gournelos et al.
	Erosion Risk Map of Samos island using a simple probability model
	Σχέσεις μεταξύ χωρικής κατανομής κατολισθητικών φαινομένων,γεωμορφολογίας και ανθρώπινης επέμβασης στην Βόρειο-ΔυτικήΠελοπόννησο

	Nikolaidou et al.
	AN ON-LINE FLOOD DATABASE FOR GREECE SUPPORTED BY EARTHOBSERVATION DATA AND GIS

	Domankinis et al.
	USING GEOGRAPHIC INFORMATION SYSTEMS (GIS) AND REMOTESENSING TO MAP FLOOD EXTENT AND TO ASSESS FLOOD HAZARD INERYTHROPOTAMOSRIVER BASIN (EVROS, GREECE)

	Castaldini & Lanfredi
	The cartography in seismic hazard assessment and communication:the case study of the 2012 Po Plain earthquakes (northern Italy)


	Land_Use
	Ferreira et al.
	Scenarios of land use change and soil erosion at the Alqueva reservoirarea

	Tampekis et al.
	The forest road density evolution at the island of Skiathos, Greece


	Landscape
	Zacharopoulou
	Το βιομηχανικό τοπίο ως πολιτιστικό αγαθό. Ιστορικές (α)συνέχειεςκαι σύγχρονες διεπιστημονικές προσεγγίσεις

	Karadimou et al.
	Καθορισμός δεικτών αξιολόγησης τοπίων του Ελληνικού Χώρου

	Diamanti et al.
	Σύγχρονες φυσικές και ανθρωπογενείς διεργασίες που συντελούν στηδιαμόρφωση της παράκτιας ζώνης της Πιερίας και στην αξία τουτοπίου της ευρύτερης περιοχής


	Marine_&_Coastal_Resources
	Tsoutsia et al.
	Ιζηματολογική και ορυκτολογική μελέτη των επιφανειακώνιζημάτων ενός πιθανού κοιτάσματος αδρανών υλικών στον ΌρμοΑφάντου, νήσος Ρόδος, Ελλάδα

	Papadopoulos et al.
	Natural radioactivity distribution and gamma radiation exposure ofbeach sands close the granitoids of NE Chalkidiki, Greece


	Oceanography
	Sifnioti et al.
	Short-term Spectral and Statistical Analysis of Sea Surface ElevationData from buoys located in the Greek Seas


	Physical_Geography
	Vandarakis et al.
	The contribution of the Passega method and the use of thesedimentological indicators (Folk and Ward), as an evaluation tool of theHolocene depositional environment of Kifissos river, Athens, Greece

	Manoutsoglou et al.
	ΤΑ ΑΛΛΟΥΒΙΑΚΑ ΡΙΠΙΔΙΑ ΤΗΣ ΠΟΛΓΗΣ ΤΟΥ ΟΜΑΛΟΥ,ΔΥΤΙΚΗ ΚΡΗΤΗ


	Regional_Geography
	Lafazani et al.
	Visualization of the evolution and development of the tissue of urbanconcentrations. The case of the community of Siatista, Greece


	Remote_Sensing
	Siachalou et al.
	A multi-temporal classification approach to monitor a countertrendof urbanization in an era of economic crisis

	Karamihalaki et al. 
	Monitoring of vegetation ecosystems in Greece using vegetation indices time series

	Charou et al.
	Remote sensing of soil moisture and wetland dynamics using SMOSdata. Application in the Mediterranean basin

	Palantza et al.
	Multi-temporal monitoring of salinity in Eastern Mediterranean Regionusing SMOS L2 OS satellite data and in situ measurements

	Chatzipanagiotou et al.
	ΧΩΡΟΘΕΤΗΣΗ ΚΑΤΑΛΛΗΛΩΝ ΘΕΣΕΩΝ ΕΓΚΑΤΑΣΤΑΣΗΣΧ.Υ.Τ.Υ. ΜΕ ΤΗ ΧΡΗΣΗ G.I.S.: ΕΦΑΡΜΟΓΗ ΣΤΗ ΖΑΚΥΝΘΟ


	Social_Geography
	Boufalis & Athanasiou
	Μια μικρογραφία της οικονομικής κρίσης: Εκφάνσεις της ανάπτυξης καιτης υπανάπτυξης στη Θηρασιά


	Spatial_Analysis_&_Modeling
	Vartholomaios et al.
	Identifying ‘crisis-proof’ places. An assessment of public spaceaccessibility using Space Syntax and GIS in the Municipality ofKalamaria, Greece

	Noutsis & Skianis
	ΑΞΙΟΛΟΓΗΣΗ ΜΕΘΟΔΩΝ ΑΡΙΘΜΗΤΙΚΗΣ ΑΝΑΛΥΣΗΣ ΣΤΗΝΕΠΙΛΥΣΗ ΔΙΑΦΟΡΙΚΩΝ ΕΞΙΣΩΣΕΩΝ ΠΟΥ ΠΕΡΙΓΡΑΦΟΥΝ ΤΗΜΟΡΦΟΛΟΓΙΚΗ ΕΞΕΛΙΞΗ ΑΝΑΓΛΥΦΟΥ

	Bakogiannis et al.
	Διερεύνηση της μεταβαλλόμενης χωρο-κοινωνικής πραγματικότητας στοοικιστικό δίκτυο. Το Παράδειγμα των Καλαβρύτων

	Varouchakis et al.
	Groundwater level spatial variability distribution and riskassessment in a sparsely gauged basin using the Spartan covariancefunction and auxiliary information

	Verou et al.
	Η γεωγραφία των κοινωνικών δικτύων ως μέθοδος αστικούσχεδιασμού στην Αθήνα της κρίσης


	Urban_&_Regional_Planning
	Kakarakis et al.
	Evolution of the parking system characteristics for the commercial vehicles in the centre ofThessaloniki

	Lazoglou et al.
	CREATING A SYSTEM FOR SUPPORTING INTEGRATEDSPATIAL PLANNING IN ISLAND AREAS

	Lazoglou & Tasiopoulos
	ISLAND AREAS: CREATING A WEB APPLICATION FORENHANCING PUBLIC PARTICIPATION IN SPATIALPLANNING

	Chorianopoulos & Pagonis
	Perceptions of pedestrians for interventions at the urban environment


	Urban_Geography
	Lazou et al.
	Perceptions of pedestrians for interventions at the urban environment

	Sidiropoulos & Avramidis
	Τιμπουκτού: Ερμηνείες για την ανάπτυξη της πόλης μέσα στον χρόνο

	Petropoulou 
	Mental - cognitive maps and daily mobility: the case of Mytilene


	Water_Resources_&_Hydrology
	Kotsopoulos 
	Crop water requirements under present and future climate conditions

	Alexopoulos et al.
	Διερεύνηση της ανάπτυξης του φρεάτιου υδροφόρου ορίζοντα τηςλεκάνης του Δέλτα Πηνειού Θεσσαλίας, με το συνδυασμόγεωφυσικών και υδρογεωλογικών στοιχείων

	Theodoropoulos & Skoulikidis
	Environmental flows: the European approach through the WaterFramework Directive 2000/60/EC



	Special_Sessions
	Special_Session 1
	Kalie & Kuka
	“Feeling as a migrant even in my homeland”: Living experiencesof Albanian return migrants from Greece

	Balourdos
	The Mixed Embeddedness of Immigrant Entrepreneurs in Athens:results from the 2014 sample survey

	Papadopoulos & Fratsea
	Facets of African immigrants’ mobility in Greece:Between transnationalism and integration

	Papadopoulou
	«Καινοτόμες και ανθεκτικές (Resilient) πολιτικές ένταξης καιαπασχόλησης για τους Μεταναστευτικούς Πληθυσμούς στηνΕλληνική Κοινωνία»

	Papamichalopoulos
	Climate change-induced migration: An overview of the debate

	Sofianopoulou & Rouziou
	Brain Drain and Online Geo-Social Network

	Tsiganou
	“Crossing borders: limits and ‘spaces’ for mobility of migrantpopulations”


	Special_Session 2
	Kastanidi et al.
	The structure of rural Greece through a prism of social – ecological interactions

	Maravegias et al.
	Οι επιπτώσεις της οικονομικής κρίσης στην Ελλάδα: σύγκρισημεταξύ αγροτικού και αστικού χώρου


	Special_Session 3
	Sykioti et al.
	Correlations of salinity, temperature and ocean colour variationsfrom SMOS and MODIS satellite data in the Eastern Mediterraneanfor creating an inventory data base as to be compared to conservativeradionuclides for remote recording under routine and case

	Gkartzou et al.
	SAR MONITORING OF PROGRESSIVE GROUNDDEFORMATION IN ETOLIKO USING THE PERSISTENTSCATTERERS AND SBAS TECHNIQUES

	Krouska & Parcharidis
	Hazard maps for flash-floods in the Thriassion Plain

	Benekos 
	MONITORING THE SUBSIDENCE IN THE PLAIN OF SOUTH THESSALY WITH SARINTEFEROMETRY

	Bountzouklis & Benekos
	Monitoring the reforestation process in Zaharo using optical andSAR remote sensing data

	Drakatou_et_al
	GROUND DEFORMATION OBSERVED AT KOZLODUY (Bulgaria)AND AKKUYU (Turkey) NPPs BY MEANS OF MULTITEMPORALSAR INTERFEROMETRY

	Panagopoulou
	Coastal geomorphology and the risk from tsunami waves in Imvrosisland (Gökçeada) using remote sensing data and GeographicalInformation Systems (GIS)


	Special_Session 4
	Zygoura et al.
	Ο ρόλος των γεωμορφολογικών χαρακτηριστικών του υδρογραφικούδικτύου του Σαρανταπόταμου στον πλημμυρικό κίνδυνο τουΘριάσιου Πεδίου

	Trikolas
	Παρατηρήσεις, για την ανάπτυξη και εξέλιξη των υδρογραφικώνδικτύων του ΒΑ τμήματος της Αχαίας (Β. Πελοπόννησος)

	Valkanou et al.
	Η επίδραση της τεκτονικής στα ποτάμια συστήματα της βόρειαςΕύβοιας, Στερεά Ελλάδα

	Kotsiari & Efstathiou
	ΑΝΘΡΩΠΟΓΕΝΕΙΣ ΕΠΕΜΒΑΣΕΙΣ ΣΤΟ ΥΔΡΟΓΡΑΦΙΚΟΔΙΚΤΥΟ ΤΟΥ ΙΛΙΣΣΟΥ ΠΟΤΑΜΟΥ (ΑΤΤΙΚΗ)

	Karalis et al.
	Διερεύνηση της συσχέτισης μεταξύ μορφομετρικών παραμέτρωνλεκανών απορροής και υδρολογικών δεικτών


	Special_Session 5
	Kalogirou
	A spatially varying relationship between the proportion of foreigncitizens and income at local authorities in Greece


	Special_Session 6
	Gritzas et al.
	Alternative Food Networks: Approaches and open questions

	Partalidou
	Από την ύπαιθρο στην πόλη: Μελλοντικά σενάρια για μειωμένα«τροφομίλια» και τοπικά συστήματα παραγωγής

	Thoidou & Foutakis
	Μια νέα διάσταση του δημόσιου χώρου στις μητροπολιτικέςπεριοχές: κοινοτικοί κήποι και η περίπτωση της Θεσσαλονίκης

	Vasileiou et al.
	Γαστρονομικός τουρισμός: ελληνικές γεύσεις και τοπική ανάπτυξη

	Koutsou
	Παραδοσιακά τρόφιμα και συλλογική επιχειρηματικότητα στην εποχή τηςκρίσης: η περίπτωση των γυναικείων αγροτουριστικών συνεταιρισμών

	Tseva
	Ο Σχεδιασμός Σίτισης των Πόλεων: Επιτεύγματα, Δυνατότητες καιΠροκλήσεις με βάση τις περιπτώσεις Τορόντο και Σαν Φρανσίσκο


	Special_Session 8
	Tsangaratos & Ilia
	A Supervised Machine Learning Spatial Tool for detecting terraindeformation induced by landslide phenomena

	Tsangaratos et al.
	Extreme terrain deformation in an uncontrolled waste disposal plantin Andros Island

	Ladas et al.
	Γεωλογικές - Νεοτεκτονικές συνθήκες και καταστροφικά φαινόμεναστον αρχαιολογικό χώρο της Αρχαίας Θουρίας (ΝΔ Πελοπόννησος)

	Nikolakopoulos et al.
	The Impact of Earthquake Induced Landslides on the TerrainPredicted by Means of Landslides Susceptibility Maps. The Case ofthe Lefkada Island


	Special_Session 9
	Dimou et al.
	AN ASSESSMENT OF THE COASTAL EROSION AT MARATHONEAST ATTICA (GREECE)

	Boveros & Karymbalis 
	Εκτίμηση επικινδυνότητας της παράκτιας περιοχής ΑγίουΚωνσταντίνου- Αρκίτσας (Ν. Φθιώτιδας) στους παράκτιουςκινδύνους


	Special_Session 10
	Georgakainas
	Ξαναγράφοντας τα βιβλία της Γεωγραφίας χρησιμοποιώντας Wikis

	Mouratidis et al.
	The new version of ESA Eduspace website: A multi-lingual EarthObservation resource for secondary and tertiary education

	Mouratidis et al.
	LEOWorks 4: The new ESA open-source image processing and GISsoftware for Education and training

	Vardakosta & Kapidakis
	“Strategic considerations for geospatial collection developmentfrom Greek Academic Libraries in an open access era: GIS userspoint of view”


	Special_Session 11
	Gazis et al.
	Σύγχρονες διεργασίες ιζηματογένεσης στο υποθαλάσσιο τμήμα τουδέλτα του ποταμού Πηνειού (Θεσσαλίας)

	Giannouli  et al.
	Morphological evolution of the Evros River Deltaic shoreline

	Skianis et al.
	Xωρική ανάλυση της συμπεριφοράς του δείκτη βλάστησης NDVIπάνω από το δέλτα του ποταμού Πηνειού (Θεσσαλία), αξιοποιώνταςδορυφορική εικόνα World View 2

	Vassilakis et al.
	Μορφοτεκτονική εξέλιξη της Δελταϊκής περιοχής του Πηνειού (Θεσσαλία)

	Xirou et al.
	Μελέτη της επίπτωσης της κλιματικής αλλαγής στην ποτάμια απορροήνερού και ιζήματος του Σπερχειού ποταμού

	Petrakis et al.
	Μελέτη κατανομής των επιφανειακών ιζημάτων και των λιβαδιώνPosidonia oceanica στην υποθαλάσσια δελταϊκή περιοχή του ποταμούΑχελώου

	Paraskevopoulou et al.
	ΚΑΤΑΝΟΜΕΣ ΚΑΙ ΣΥΜΠΕΡΙΦΟΡΑ ΑΙΩΡΟΥΜΕΝΗΣ ΥΛΗΣ ΚΑΙΜΕΤΑΛΛΩΝ ΣΤΗΝ ΕΝΕΡΓΗ ΕΚΒΟΛΗ ΤΟΥ ΠΟΤΑΜΟΥΠΗΝΕΙΟΥ (ΘΕΣΣΑΛΙΑ)

	Alexopoulos
	Η συμβολή της κατανομής των γεωηλεκτρικών παραμέτρων στηνδιερεύνηση της παλαιογεωγραφικής εξέλιξης του Δελταϊκού πεδίουτου Πηνειού ποταμού (Θεσσαλία)

	Alexopoulos et al.
	Προκαταρκτική αξιολόγηση γεωφυσικών δεδομένων και γεωλογικώνστοιχείων στη Δελταϊκή πεδιάδα του Πηνειού ποταμού (Θεσσαλία)

	Feloni et al.
	Μορφομετρική ανάλυση της δελταϊκής προεξοχής του ποταμού Αχελώου

	Lazogiannis et al.
	ΜΕΛΕΤΗ ΤΩΝ ΜΟΡΦΟΔΥΝΑΜΙΚΩΝ ΔΙΕΡΓΑΣΙΩΝ ΤΗΣΠΑΡΑΛΙΑΚΗΣ ΖΩΝΗΣ ΤΟΥ ΔΕΛΤΑ ΤΟΥ ΠΗΝΕΙΟΥ(ΘΕΣΣΑΛΙΑ)


	Special_Session 12
	Leontaritis & Baltas
	Hydrological analysis and investigation of the Aoos (Vjosë) -Voidomatis hydrosystem, Greece

	Kanellopoulou & Kaliampakos
	Αποτύπωση γεωδιαδρομών για την ανάδειξη γεωμορφών επιφανειακούκαι υπόγειου καρστ στο γεωπάρκο Βίκου-Αώου (ΒΔ Ελλάδα) με σκοπότην ανάπτυξη του γεωτουρισμού στην περιοχή

	Mavriki
	Spatial inequalities and development perspectives in the Municipalityof Pogoni NW Epirus, Greece

	Panagiotopoulos & Katsoulakos
	Specification of the socioeconomic dimensions of energy demand andconsumption in Greece using Geographical Information Systems

	Stampoulidis
	Vulnerability Zonation Mapping for Landslides' OccurrenceUsing GIS and Remote Sensing Methodology: A Case Study inNorthwestern Greece


	Special_Session 13
	Georgalas & Mamasis
	Εκτίμηση Οικολογικής Παροχής στον Ταμιευτήρα του Μαραθώνα.Διαχείριση και Αξιοποίηση






