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1 INTRODUCTION 
Spatial and temporal variation of subsurface attrib-
utes and geotechnical characteristics pose a chal-
lenge to the Geotechnical Engineer and a problem to 
Geo-Engineering Education. In order to face that 
problem, teaching practices that provide the princi-
ples needed by the students to develop critical think-
ing and to make judgments are essential. A promis-
ing add-on to Geo-Engineering Education that can 
help face the problem is the development and appli-
cation of Geographic Information Systems. Those 
systems can not only be used to outline the subsur-
face conditions by storing and retrieving information 
but can also be used to study spatial variations of 
various parameters over the entire research area us-
ing advanced geostatistical methods. Moreover, GIS 
systems provide the ability to associate various pa-
rameters in order to reach a conclusion otherwise 
difficult to obtain and thus help make decisions. 

 
GIS applications in Civil Engineering have been 
employed for quite a few years in various aspects in-
cluding transportation engineering, asset manage-
ment, public works, urban and regional planning, 

environmental management, hydrology, geotechnics 
and site analysis. 
A number of Higher Education Institutions have al-
ready incorporated GIS courses in existing curricula 
but in most cases that incorporation is less than ade-
quate probably because of the prevailing conven-
tional approach in Civil Engineering Education and 
the lack of necessary infrastructure.  
 
On the other hand, there are other departments where 
besides the existing scientific background regarding 
Chartography and GIS training, Geoengineering 
Education absence from existing curricula prevents 
students from being involved in relevant matters. An 
interesting question is therefore whether the incorpo-
ration of Geoengineering education can provide the 
adequate scientific background so that students can 
be involved in relevant matters. 
 
In this paper, experience gained from the incorpora-
tion of information technology and its spatial com-
ponent, GIS, in the Civil Engineering Department at 
TEI of Serres and at the same time incorporating 
Geoengineering Educational courses in Geomatics 
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and Surveying Department is presented and dis-
cussed in an effort to bring out the benefits of both 
cases. GIS  is brought out as a cost saving and inno-
vative solution to various Geo-Engineering problems 
while Geoengineering Education offers Geomatics & 
Surveying Engineers the prospect of being involved, 
as team members, in a number of Geoscience related 
research projects.  

2 COURSES OUTLINE 

2.1 GIS facultative course at Civil Engineering 
department, TEI of Serres, Greece 

Geographical Information Systems is a facultative 
course unit in Civil Engineering Department at TEI 
of Serres (Greece). Students attend classes at the 
Geomatics & Surveying department of the same In-
stitution . 
 
GIS facultative course aims at: 

 providing the necessary GIS background sci-
entific theory, applications and training to 
students. Background theory includes fun-
damentals of GIS, cartographic issues (pro-
jections, transformations etc) as well as con-
cepts like spatial models, spatial reference, 
topology, data resolution and management, 
statistical analysis and errors.  

 Introducing GIS applications in Civil Engi-
neering with emphasis on issues and prob-
lems with a spatial reference that can be 
faced during civil engineering practice. Ap-
plications, at present, include only Engineer-
ing Geological applications and natural haz-
ard assessment. 

 
Special attention is given on using GIS methodolo-
gies with respect to it’s limitations as inappropriate 
use of the technology can lead to inaccurate results 
and unreliable applications. 
 
Teaching via lectures in groups is supported by mul-
timedia presentations and topics include introduction 
to chartography, projections & transformations, 
mapping concepts, features and properties, map 
analysis, resolution and accuracy. 
Teaching is also supported by the Serres TEI e-
learning platform (http://elearning.teiser.gr/) which 
provides the students help and support to various 
educational aspects.  
A special part of the Educational procedure is the 
presentation of written reports based on independent 
work. 
 
Laboratory based practical sessions aim to provide 
step by step practice on using commercial as well as 
open source GIS software and applying theoretical 
concepts to solve practical problems. During Labora-

tory based sessions, each student works on a dedi-
cated computer with all software needed already in-
stalled. Assessment is through final exams and the 
presentation of an assigned project. 

2.2 GIS courses at Geomatics & Surveying 
department 

Education in Geographic Information Systems is one 
of essential aspects of Geomatics & Surveying De-
partment. There are three different courses that cover 
the subject extensively at the 4

th
, the 5

th
 and the 6

th
 

semester respectively accompanied by four applied 
information technology courses. Teaching is via lec-
tures and Laboratory practical sessions lasting 2 and 
3 hours respectively (in every semester, in each 
course). As is obvious, a lot of effort is made by the 
students on these subjects. 
Once again, teaching via lectures is supported by 
multimedia presentations while at laboratory practi-
cal sessions each student works on a dedicated com-
puter with all software needed already installed.  

2.3 Geoengineering education at Geomatics and 
Surveying Department 

Geoengineering Education at Geomatics and Survey-
ing Department, comprises of two courses. “Intro-
duction to Geology and Pedology”, a second semes-
ter course unit and “Cartographic applications in 
Geology” a seventh semester elective unit. 
“Introduction to Geology and Pedology” course 
aims, among others, at introducing students to basic 
concepts of geology, tectonics, seismology, ground-
water hydrology and also at giving them a brief idea 
about natural disasters. Teaching is via lectures and 
laboratory practical sessions, both lasting for two 
hours each. 
 
“Cartographic applications in Geology” course, aims 
at presenting various GIS applications in Geology, 
including management of natural resources and envi-
ronmental protection issues with emphasis to natural 
hazard assessment. Basic concepts of this course unit 
include susceptibility, hazard, exposure to hazard, 
vulnerability, risk assessment, typological classifica-
tion of natural hazards, natural hazards and sustain-
able development, hazard prevention and manage-
ment,  assessment application scales as well as 
essential concepts of slope instability theory includ-
ing instability parameters, factor of safety etc. Em-
phasis is given at the practical aspects of the applica-
tion which include selection of the appropriate 
application scale, necessary data needed and the ap-
propriate results that must be provided depending on 
the hazard assessed. 

 
Scope of the course unit is to provide to Geomatics 
& Surveying Engineers the necessary scientific 



background in order to be able to participate in envi-
ronmental and natural hazard assessment research 
teams. 

 
Teaching is also supported by the Serres TEI e-
learning platform (http://elearning.teiser.gr/) which 
provides the students help and support to various as-
pects. 
Assessment is through final exams and the presenta-
tion of an assigned project. 

3 FINAL WORK AND UNDERGRADUATE 
RESEARCH 

The Educational procedure includes a project as-
signment and the presentation of the final work (the-
sis). The subject of this project often includes a part 
involving scientific research.  
 
As natural hazards pose a serious problem to sus-
tainable development in Greece as well as in other 
countries, natural hazard assessment and mitigation 
is a matter of great importance regarding research in 
that field. Moreover, Geomatics & Surveying De-
partment collaborates with Geology and Geo-
environment Department, of National and Kapodis-
trian University at Athens in a post graduate (Mas-
ter) course titled “Natural Hazard prevention and 
management”. As is obvious, there are more than 
one reasons for getting involved in that specific sci-
entific area and also assigning a number of final 
works. 
 
As natural hazard assessment is a multidisciplinary 
subject, students from Geomatics & Surveying and 
Civil Engineering departments have to cooperate 
with each other and usually the same stands for the 
teaching personnel involved. In an effort lasting for 
about four years, final projects have been presented 
by a number of students of both departments. Results 
from student involvement are more than encouraging 
as these formed the basis for papers presented in na-
tional and international symposiums and confer-
ences. For instance, one of the final works presented 
regarding seismically triggered Geotechnical hazard 
assessment, involved the adaptation of the proposed 
by Federal Emergency Mapping Agency (FEMA, 
USA) methodology, as described in Hazus Manual 
(chapter 4) to conditions effective in Greece (at-
tenuation functions, geologic, hydro geologic condi-
tions etc). The proposed methodology was applied 
and calibrated using a scenario based on the 
24/08/2004 earthquake at Lefkas island (Fig.1 & 2). 
That earthquake triggered a number of geotechnical 
problems in the island, including slope failures, liq-
uefaction and lateral spreading. As resulted, the 
adapted methodology with small additions especially 
in terms of slope instability, may provide accurate 
and reliable results when applied outside the USA. 

The adapted methodology is being processed and 
used in different parts of Greece as a matter of fur-
ther investigation, in order to achieve a better esti-
mation about its reliability. 

4 STUDENT FEEDBACK AND DISCUSSION 

As GIS facultative course is very new to Civil Engi-
neering department, a very small number of students 
have shown any interest in taking the course mainly 
due to the prevailing conventional approach in Civil 
Engineering Education and their already very tight 
schedule. There seems that a lot of work is needed to 
be done regarding student education and advice 
about potential GIS applications in their scientific 
field. 
On the other hand, Geoengineering education seems 
to be an attractive scientific field to students at the 
Geomatics & Surveying Department. There is a large 
number of students that have already attended the 
“Cartographic applications in Geology” elective unit 
and there is an increasing number of students inter-
ested to be assigned final works involving Engineer-
ing Geological, Geological or Hydrogeological mat-
ters. 

 
Figure 1. Undergraduate research. Thematic maps resulted 
from a final work at Geomatics & Surveying Dept., Serres, 
Greece using adapted FEMA’s HAZUS methodology. Lique-
faction probability map of Lefkada island. Location of liquefac-
tion occurrence is also marked on the same thematic map. 



Moreover, undergraduate research even in small pro-
jects, gives students the satisfaction of participating 
and enhances their self confidence. 

 
Student remarks suggest that it Cartographic Appli-
cations in Geology is an interesting course that offers 
them the scientific background and the chance of 
getting involved in undergraduate research. They 
also appreciate the fact that it provides the Geomat-
ics & Surveying Engineers the necessary skills in or-
der to participate as members in natural hazard as-
sessment teams. 

 
 

Figure 2. Thematic maps resulted from a final work at 
Geomatics & Surveying Dept., Serres, Greece using adapted 
FEMA’s HAZUS methodology. Landslide susceptibility under 
seismic conditions for shallow landslides, as those observed af-
ter the seismic event of 14 August 2003. Location of earth and 
rock instabilities observed, are also depicted on the same the-
matic map. 

5 CONCLUDING REMARKS AND 
DISCUSSION 

Although GIS education can provide valuable tools 

to Civil Engineers, a lot of effort has to be spent in 

order to incorporate a facultative course into an ex-

isting curriculum, the main problem being student 

work load. That effort began at Civil Engineering 

Dept, at the TEI of Serres only a semester ago and it 

must continue with greater intensity in order to in-

form and advise students about the potential of such 

an educative matter. 

 
On the other hand, Geo-engineering education in-
corporation into the Geomatics & Surveying De-
partment curriculum was very successful as it has 
helped students gain background and experience in a 
scientific field missing from curricula in most of 
relevant departments. Geoengineering education is 
expected to play an increasingly important role as it 
provides Geomatics & Surveying Department stu-
dents with the essential scientific background in or-
der to be able to participate in Geological, Engineer-
ing Geological, Hydrogeological and natural hazard 
assessment studies and research. It also gave them 
the ability to continue studying at a Masters degree 
level. During the last two years a number of about 30 
students have applied to “Natural disaster hazard 
prevention and management” post graduate course 
and half of them have already been attending.  
It is therefore expected that a continuously increas-
ing number of students will attend the relevant elec-
tive course and will also be assigned final works that 
fall in the same scientific field. 

 
The successful attempt of incorporating Geoengi-
neering Educational courses in a Geomatics & Sur-
veying department curriculum is due to the wide 
range of applications the specific scientific field 
covers and it depicts the potential there is for 
Geoengineering education to be incorporated in 
various department curricula. 
 
Finally, when lack of personnel exists, as in the case 
of Technological Education Institution of Serres, 
Greece, inter-departmental cooperation must be en-
couraged as it can provide the basis for undergradu-
ate research thus helping students and personnel gain 
knowledge and experience. 
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