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Abstract

Today, that the access in a wide variety of data and services is possible more than
ever, GIS patrons need libraries’ further focus on them in order to meet their
increasingly diverse education/research needs. Patrons are the core element in an
organization that provides services therefore our research approached the Greek
GIS users. Excluding some surveys for GIS technology in public sector
organizations there have never carried out any survey of this type for geospatial
collections and GIS services; hence this study provides the basis for future
research in academic libraries and information services. The challenge in
conducting this research was how to access such a diverse group and how to
extract an understanding for their work. To achieve the aforementioned goal we
used a three phase based methodology. The first phase aimed to determine the
implementation of GIS technology in an academic environment and in
informational organizations. We conducted a qualitative study by addressing four
experienced GIS scientists (faculty and researchers). For this goal to be
accomplished the interview was based on a controlled questionnaire that was used
as a research tool. The questionnaire was focused on issues that American
Research Libraries (ARL) and National Library of Australia consider as strategic
considerations for establishing GIS services. Thus, the questionnaire involved
issues concerning policies, staffing, costs, infrastructure, data/metadata, services,
users, user education and evaluation. At the second phase a research in the
websites of Greek academic libraries was conducted in order to identify whether
academic libraries have developed geospatial collections and GIS services
fulfilling their users’ informational needs.

As from the above two phases, the key findings that emerged were a) the need for
geographical/geospatial information and b) the lack of academic libraries to
deliver geospatial collections and GIS services to their patrons; the third’s phase
aim was the “mapping” of GIS user’s opinion regarding the current situation in
Greek libraries. More particularly, the objective was to capture their point of view
about topics related to the use of libraries, the geospatial collections, GIS services
and the open access. While the first two phases of our research will be presented
briefly, results of this last research phase will be illustrated in detail in this paper.
The electronic questionnaire was chosen as a research tool. It was circulated via e-
mail in order to be answered when it is convenient for the respondents. We
collected 304 completed questionnaires which represent a wide variety of GIS
users (faculty, students, researchers etc). Since this study is the first one that
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focuses on GIS users and their opinion regarding geospatial collections in
libraries, we consider the number of questionnaires capable of drawing
conclusions. Results indicate user’s expectations for constant expansion of
library’s role and provided services in order to use more efficiently the spatial data
covering their informational needs.

The paper emphasizes in potentially valuable information since it will demonstrate
the findings of the above research. Furthermore, issues regarding policies, open
access, co operations and strategies will be discussed extensively.

Keywords: libraries, geospatial collections, user surveys, collection development,
open access

1. Introduction

Geospatial data play an increasingly important role in natural resources
management, economy, health, politics, agriculture, conservation, science-based
projects and are generally associated with man’s everyday life. Geospatial data are
also included in the enormous amount of data produced in different fields or “Big
Data” as they are called. Quantitatively, geospatial data are important since they
represent almost the 80 percent of public sector information and the economic and
political decisions globally involve direct or indirect geographic information. The
technological revolution did not leave the geospatial applications unaffected
which have matured tremendously nowadays, emerging from specialty tools to
become broadly used across numerous disciplines. Libraries which are the main
organizations for collecting, preserving and providing access to a comprehensive
record of information, have adjust to the current information climate in order to
support the educational and informational needs of their users. The upcoming
years, two major changes in information environment offer opportunities and
challenges for libraries to provide geospatial collections and GIS services: a) the
computing landscape and b) the “Big Data era”. In many universities in western
countries the library has served its community as a central resource allowing
students and faculty across academic departments’ access to GIS resources
(Vardakosta and Kapidakis 2011).

The paper describes a three phase study regarding geographical information in
Greek libraries. We will present the first two phases of the study in summary
while focus will be given in the third. Therefore, we will present in detail the
research regarding the perceptions of GIS users in Greece about libraries and their
services in order to fulfill their educational and research needs.

2. Literature review

ALA’s (American Library Association) Guidelines for Information Services

§1.7 argues that “The library should survey and assess the information needs of
its community and create local information products to fulfill those needs not met
by existing materials”. Several studies have been conducted over the years about
user needs identification (Devadason and Lingam 1996; Marchionini et al 2003;
Harris 2008).

Academic library staff and managers need to better understand what
influences users’ judgment of service quality, what is expected from specific
services, and what improvements in service design and delivery are effective.
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They need to understand their users not merely as recipients of services offered,
but as partners in the development and implementation of services to make higher
education and research experiences more successful from the customer’s
perspective (Nitecki 1996, p.188).

After the implementation of ARL GIS Literacy Project, literacy related to GIS
in libraries increased. Lots of universities as they recognize the growing user
interest in GIS accommodate this demand by providing services and collection
development policies (Boston et al 1998; Sweetkind-Singer and Williams 2001;
Howser and Callahan 2004 ; Houser 2006). Researchers and professionals in GIS
refered not only in the technological infrastructure needed for its use but also in
how GIS instructions are being provided to patrons (Kinikin and Hench 2005;
Kinikin and Hench 2005a; March 2011). For Abbott and Argentati (1995) the
library’s decision to provide GIS technology and related services will bring many
challenges and learning opportunities but factors that will need evaluation include
the diverse needs of the campus or user community. As those professionals
indicate “in order to understand the needs of research level GIS users, it is helpful
to build relationships and engage in ongoing communication with the users.
Florance (2006) in his work points out “that the selectors should take into
consideration the scale most appropriate to the needs of their patrons” because
“the users of GIS are not necessarily part of the same user community as users of
printed geographical information™.

The last two decades Greek libraries made tremendous development in
infrastructure and services level. Several studies have been conducted over the
years about users needs identification (Papachristopoulos e.a, 2008; Vardakosta
and Avramidou 2008; Vardakosta and Tsoubrakakou 2008) but none of them
referred to the geospatial data and geographic information. This is the gap that our
research intends to contribute.

3. Motivation for research

The recent years in Greece an enormous change occurred regarding the
availability of geospatial data and an increased number of public sector
organizations are becoming familiar with the “open access” culture. While some
significant efforts like geodata.gov.gr have been emerged, thus, these
advancements have left untouched the Greek academic libraries that seem to have
remained in “the paper map era”. Today, that the access in a wide variety of data
and services is possible, more than ever, GIS patrons need libraries to recognize
their increasingly diverse educational/research requirements and deliver the
appropriate for them collections and services. The recognition and the
identification of users needs are necessary conditions for the implementation of
any kind of collection in a library. Patrons are the core element in an organization
that provides services and that’s why our research approached the Greek GIS
users. Excluding some surveys for GIS technology in public’s sector organizations
(Karnavou 2002) there has not been carried out a survey of this type for geospatial
collections and GIS services in Greek academic libraries so, this study provides
the basis for research development in academic libraries and information services.

This paper is the result of an ongoing research to Greek scientific community
dealing with geographic information and its dissemination. Our goal is to use the
current research’s results in order to formulate those proposals and policies that a
library can adopt for developing geographical collections.
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4. Previous Research
Objectives of the overall research

As mentioned above the paper aims to present the results of the last phase
of an overall research regarding the geographic information in Greek libraries and
information organizations. This research involved the capturing of GIS users’
opinion for the services that libraries and information centers provide about
geospatial information. Various scientific tools were used for conducting the
research such as interview questionnaire in focus group for the first phase, website
research and content analysis for the second one and a questionnaire for the third
phase of our research.

We will briefly analyze the previous researches in order to make the
concept of the research fully understood by the reader. We chose to describe in
some detail the previous two phases of the research prior to the step by step
description of the current study’s results.

Phase | : What do experts sustain about GIS implementation in Greece

Objectives

The overall goal of the study was to determine how institutions/libraries
have implemented GIS focusing on the areas of policies, hardware/software,
staffing, costs, monetary support, user education and evaluation. We conducted a
qualitative study by addressing four experienced GIS scientists (faculty and
researchers). For this goal to be accomplished the interview was based on a
controlled questionnaire that was used as a research tool.

The questionnaire was carried out, based on surveys that were
investigating the implementation of GIS in academic libraries (Kinikin and Hench
2005 ; Kinikin and Hench, 2005a ; Gabaldon and Repplinger 2006), Australia’s
National Library Position associated with GIS implementation (O’Connor 1996);
the strong recommendations of other librarians (French, 2001 ; Sweetkind-Singer
and Williams 2001 ; Houser 2006 ; Todd 2008) and finally American Research
Library GIS Literacy’s Project, guidelines (ARL 1999). Furthermore, we collected
information from several papers referring to existing geographical digital
collections using GIS just to determine if the requirements of their development
were alike (Abbott and Argentati 1995; Pfander and Carlock 2004; Hyland 2006)
and we finally added questions mainly regarding the aspects of policies they
followed, metadata and evaluation of the project. As it is mentioned above the
survey instrument was a questionnaire consisting of 13 conditional sections, 27
questions, grouped by topic and in a way that matches the respondents perceptions
of the relationship between the concerned issues: 1) General information : this
section contained 6 questions that profiled the respondents (e.g. gender, discipline,
education, organization/library, years of working experience and years of working
in the specific organization) 2) GIS and library/organization: year that GIS
developed and reasons that led to this decision, 3) Policies for collection
development through a GIS system, 4) Staff (number, educational background), 5)
Costs (number, financial source), 6) Hardware (variety of facilities), 7) Software
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(name, access), 8) Data (source), 9) Metadata (use and kind), 10) Services
provided, 11) Users, 12) User Education, 13) Evaluation of the project (See
Appendix 1).

Results

According to our survey results, researchers and scholars in Greece were
familiar with GIS since “90s while in universities this kind of technology appeared
in the early 2000. They used an established development policy and investigate
the format of data they were willing to use. The majority of the participants
investigated their user needs, the necessary budget, limitations in the use of data
and obtained the technology needed while the staff that was necessary for the
project was partially ensured. Each institute used a different number of staff to get
involved with the project (1-2, 3-4 and 4-5), while half of them were part time
employees and the other half were full time employees. Their knowledge level
was very high thanks to their expertise in GIS. Responses about costs of the
whole project range from 3.000 euros to 1.000.000 euros for all units of the
institutions and the funds come mainly from European Union or research
programmes. In questions regarding the hardware that was used to support GIS
services respondents indicated the use of computers, printers, scanners, digitizers,
GPS units and Plotters. They all used a proprietary well known software
(ArcView) operated on Windows platforms while two of the respondents
indicated that the data required by the system were acquired, either donated by
state agencies, or they originated from institutional research while the other two
GIS scientists indicated that the data derived only from institutional research.

Three of the respondents use metadata while one of them uses CIDOC and
the other one FGDC Content Standards for Digital Geospatial Metadata. The
provided services differentiated since some institutions offer GIS services
accessible through internet for all users while others are offering their services
after a user request. The majority claims that the digital collection based upon a
GIS system was developed in order to be used by professionals, scientists and
researchers of the organization. These findings are not surprising since the
institutions designed their programs having in mind to cover their users’ needs
first and the external users’ needs secondly. Moreover, in these organizations the
staff is partially occupied which indicates the limitation of offering services, as it
is mentioned above.

It is noteworthy that the necessary assistant in user education was given,
despite that lack of full employee staff. On the contrary, according to the
respondents only one of them attempted to evaluate the whole project. This action
maybe was the result of a written obligation of the funding commission just to
ensure that the whole project finally worth the budget it was given and the goals
they set were achieved or it was a decision they took when establishing their
collection development policy. Utilizing an assessment survey might assist
institutions in shaping GIS service planning efforts.

Phase I1: Do libraries provide geographical information and GIS services?

In the second phase a research in the websites of Greek academic libraries
was conducted in order to identify whether academic libraries have developed
geospatial collections and GIS services fulfilling their users’ informational needs.
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The research in the websites of Greek academic libraries was chosen intentionally
as Hahn and Schmidt (2005) declare “that library’s website could be a powerful
forum for communication with users™. Thus, a research was conducted in various
Greek Higher Education Institutions for departments affiliated with geographic
information and the use of GIS; those specific libraries websites were scrutinized
for the existence of any geographical collection. The findings indicate that only
four academic libraries offer geospatial information to their users although Greek
universities sustain an efficient number of departments related to geography,
geology, environmental studies etc. (Vardakosta and Kapidakis 2011).

As from the above two phases key findings that emerged were: a) the need
for geographical/geospatial information and b) the lack of academic libraries to
deliver geospatial collections and GIS services to their patrons; the third’s phase
aim was the “mapping” GIS user’s opinion regarding the current situation in
Greek libraries. Our intention was particularly to capture their opinion on issues
related to the use of libraries, the geospatial collections and GIS services, and the
open access. The results of this last phase research will be presented in this paper.

Phase I11: What are GIS users’ opinion about libraries’ role in covering their
geographical needs?

Research Question

The research question formulated for this research was “Do Greek libraries
respond in covering the informational needs of GIS users?” For answering that,
the following sub-questions were formed:

1) Is library use a choice for GIS users in their seeking for appropriate

information?

2) Is the implementation of geospatial collection a necessity for Greek

libraries?
3) Is open access an opportunity and a perspective for growth for Greek
libraries?
Methodology

The electronic questionnaire was chosen as a research tool which was
circulated via e-mail in order to be answered whenever was convenient for the
respondents. This process yielded 325 responses that were limited to 304 most
completed questionnaires which represent a variety of GIS users (faculty,
students, researchers etc). Since this study is the first one that focuses on GIS
users and their opinion regarding geospatial collections in libraries, we consider
the number of questionnaires capable of drawing conclusions. The questionnaire
comprised of 20 questions (3 open questions and 17 closed questions in which 5
of them are in likert scale) (See Appendix 2) which were designed to answer the
research questions.

Once the questionnaire was developed, it was sent to three key faculty
members in Harokopio University in the Department of Geography and in
Department of Home Economics and Ecology for review and to one Doctoral
Librarian with expertise in users surveys for review. Based on their comments the
instrument was revised.
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Data collection

The questionnaire was anonymous and consists of 4 sections. The first
section (questions 1-5) focused on demographic data and included questions about
gender, participant’s educational background, working environment, discipline,
and reasons for using geographical information and GIS, as to enable a deeper
analysis. The second section (questions 6-12) explored the participant’s use of
libraries. The third section (questions 13-17) was designed in a way that permits
participants to express their opinion regarding the necessity of the development of
geospatial collections. By the fourth section (questions 18-19) the participants
were able to answer significant questions regarding open access and libraries.
Finally, there was a last (no 20) open ended question asking participants to
express their opinion on what should be done for the exploitation of the geospatial
data. A cover letter explaining the objectives of the research accompanied the
questionnaire. Our intention was to create a sort concise questionnaire in order to
increase responsiveness.

The questionnaire was promoted in print format during the 7" Panhellenic
Conference of HellasGIS (May 2012) posted on the website of HellasGIS, and on
the geoportal “Geothea”. Due to constraints of the semester expiration and the
summer holidays the response rate was low. That’s why we decided to
disseminate the questionnaire via e-mail to GIS users to academic institutions,
research centers, public sector and private sector (companies that are engaged in
GIS market) all over Greece. In January 2013 a reminder was sent to all the e-mail
accounts that were used. The questionnaire’s dissemination lasted till March of
2013. Technical reasons that occurred during the dissemination process (false e-
mail, full e-mail account, reject message by the server etc) prevent the fully
dissemination of the questionnaire.

Results

A. Participants/Demographics

In all, 304 users participated in the study; 57.1% (n=172) of whom were male
and 42.9% (129) female. According their answers, 37.2% (n=112) had PhD
degrees, 25.2% (n=76) a University grade, 23.9% (n=72) had master degrees,
3.3% (n=31) had a Technical Educational Institution degree and the rest 10.3%
(n=31) has a different than above, educational level. 28.1% (n=84) of the
participants were faculty in University, 27.42% (n=82) were students in
university, 15.71 (n=47) were working in public sector, 15.05 (n=45) were
working in private sector, 6.35% (n=19) were researchers in an academic
institution, 4.7% (n=14) were researchers in Institution/Organization and finally
2.67% (n=8) has some other working involvement. There was an open ended
question in demographic section which referred to the discipline of participant’s
expertise. Not all of them answered this specific question (90.13%, n=274), and
for better analysis the results grouped and a breakdown is shown in Table 1.

The last question of demographic section users were asked to indicate the
reason for using geographic information and GIS. As shown in Table 1, the
majority of respondents 44.1% (n=131) are using geographic information for
research, 38% (n=131) for educational purposes while for 29.7% (n=88) of them,
GIS are part of their everyday work activity. Finally, 2.7% (n=8) indicate that they
are using GIS for other purposes (for dissertations, or for several applications).
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Table 1:Demographics

Gender Frequencies  Percentages
Male 172 56.6
Female 129 42.4
Academic qualification

PhD 112 37.2
Postgraduate diploma 86 28.3
Masters diploma 72 23.9
Other 31 10.3
Professional Rank

Faculty 84 28.1
Students 82 27.42
Employees in public sector 47 15.71
Employees in private sector 45 15.05
Researchers in Academ.Inst. 19 6.35
Researchers in Res.Inst/Org 14 2.67
Other(unspecified occupation) 8 4.7
Discipline

Geography 65 23.72
GIS 50 18.24
Urban Planning 26 0.48
Ecology,Ecosystems 20 7.29
Geology 22 8.02
Agronomy-Topography 18 6.56
Remote Sensing 13 4.74
Seismology 10 3.64
Engineering 11 4.01
Natural Disasters 9 3.28
Transportation 8 2.91
Migration -Demographics 8 291
Archaeology 7 2.55
Hydrology 7 2.55
Forestry 6 2.18
Regional Development 4 1.45
Logistics 3 1.09
International Relations 2 0.72
Public administration 2 0.72
Agriculture 1 0.36
Health 2 0.72
Military 1 0.36
History 1 0.36
Taxation 1 0.36
Tourism 1 0.36
Oceanography 1 0.36
German literature 1 0.36
Economics 1 0.36
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Table 1:Demographics (Cont.)

Reasons for using GIS Frequencies  Percentages
Research 131 44.1
Education 113 38
Part of everyday work activity 88 29.7
Other 8 2.7

B. Library Use

The extent of library use by the GIS experts, their opinion for their
organizational abilities, and the value of their assistance in covering their
educational and research needs was the goal that the second section of the
questionnaire planed to achieve. Moreover, it aimed to capture their point of view
for those issues that can contribute towards a geospatial collection
implementation. In response to the first question the majority of the participants
82.2% (n=244) utilize the internet to cover their geospatial information needs,
62.4% (n=181) make use of research data for this purpose, 57.3% (n=168) prefer
the public sector while 47.3% (n=140) are using educational data and the 28.9%
(n=83) of the participants take advantage of the foreign institutions’ libraries for
covering these needs.

Half of the participants declare the use of a Greek library (50.2%, n=148), and the
majority of them indicate that those libraries they use do not cover their needs.

The participants of the research were asked to evaluate the development of
the geospatial collection in Greece using a five-step likert scale ranging from 1
(=very good) to 5 (=insufficient). According to the majority 46.7% (136) of the
respondents the geospatial collection development in Greek academic libraries is
defined as “insufficient” and only a small percentage of 15.8% (n=46) rates them
as “very good”.

GIS patrons were asked to indicate from a list possible improvements in
the development of geospatial collections. The geospatial collection development
policies are indicated for the vast majority of the participants, 63.9% (n=191) as
the possible specific area for improvement to the direction of a geospatial
collection development, while almost half of them 50.8% (n=152) believe that the
organizations’ administration must be committed to the development of
collections and services. The cooperation with other libraries for joint collection
development or purchasing data consists an improvement area for 37.8% (n=113)
of the participants, while 36.8% (n=110) mentions as a key factor the enhancing
of user interest. Not surprisingly, 33.3% (n=99) do not believe that Greek
academic libraries respond to the collection, organization, elaboration and
dissemination of the geographical information and offer value added services. A
great number of respondents 32.3% (n=96) has no clear view while only 16.5%
(n=49) believe that Greek libraries respond to that role (Table 2).
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Table 2: Participants’ Library Use

QUESTIONS RESPONSES PERCENTAGES
Libraries responsiveness to collect & organize No 33.3% (99)
geospatial data

Medium used for covering geospatial needs Internet 82.2% (244)

Use of Greek Library Yes 50.2% (148)
Geospatial needs coverage by Greek Libraries  No 53.8% (77)

Geospatial Collection Development in Greece  insufficient 46.7% (136)

Possible improvements Policies 63.9% (191)

C. Collection Necessity

The second section of the questionnaire aimed to gather information
regarding participants’ perceptions for the necessity of geospatial collection
development. In response to the first question of the section, the overwhelming
majority of the participants 65.1% (n=194) stated that geospatial collections are
essential in all libraries despite their type.

Participants were also asked to indicate their belief whether Greek libraries
should collect, organize and communicate the geospatial data that their parent
institution/organization creates. The vast majority of 81.9% (n=245) consider the
above statement as a necessity in contrast of a small number of participants 12.4%
(n=37) that expressed their neutral.

GIS experts were asked to indicate their perceptions from a list of actions
that a library can follow towards geospatial collection development. The majority
of the respondents 59.9% (n=179) certify the geospatial collection development
policies as the main action area that a library should follow to develop a geospatial
collection. This answer corresponds directly with the answer in section 2,
regarding the areas of improvement towards the geospatial collection
development. The 40.5% (n=121) of the participants consider that “cooperation
development with other libraries for developing common practices *“could
contribute to the development of geospatial collections, while “the complete
agreement and the administrations’ support” is for the 36.5% (n=109) the main
area of contribution.

Additionally in this section participants were asked to testify from a list
their perception for the possible reasons that act against to the development of
geospatial collections. Not surprisingly, the majority 52.2% (n=156) believes that
the main restraint for this condition is the lack of policies. For the 35.5% (n=106)
the main reason preventing libraries from such a collection is the high cost of
geospatial data, while for the 24.1% (n=72) is assigned to libraries’
administration, and for the 23.7% (n=71) is the lack of qualified staff. The “high
cost of infrastructure” remains for the 21.1% (n=63) the main barrier, but for the
10% (n=30) the “lack of users interest” is the main reason that libraries do not
develop geospatial collections.

In the final question of the section we asked the participants to testify their
beliefs for the kind of the organization that should be responsible for the
collection and dissemination of geospatial data, by rating according to the priority
from a list. The “public sector (Libraries, National Documentation Centre,
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Government Libraries etc)” received the overwhelming majority of 76.8%
(n=229) of the answers (Table 3).

Table.3: Collection Necessity

QUESTIONS RESPONSES PERCENTAGES
Who should gather geospatial information Public Sector  76.8% (229)
Geospatial Collection is a necessity for all Yes 65.1% (194)
libraries

Libraries should collect geospatial data Yes 81.9% (245)
What a library should do for developing Policies 59.9% (179)
geospatial collections

Obstacles  for  geospatial ~ collection Lack of 52.2% (156)
development policies

D. Open Access

The third section of the questionnaire was designed to collect participant’s
perceptions for the open access movement and its use by libraries (Table 4). More
particularly, the participants were asked to testify their opinion regarding the
library’s choice to use geospatial collections in order to serve their users
effectively and the vast majority of 79.8% (n=237) agrees with the statement
(Fig.1). The last question of the section asked participants to declare their opinion
for the availability of geospatial data only to the members of the organization that
produced them and library serves. With the above statement the percentage of
disagreement was vast, 64.4% (n=192). With that way, the respondents declared
their belief for the free disposal of data.

Table 4: Open Access

STATEMENTS PERCENTAGES
Libraries should use open geospatial data for providing 79.8% (237)
better services
Libraries should provide geospatial data of their parent 64.4% (192)
institution

What is the next priority for geospatial data?

We consider that the final open ended question would provide the
opportunity to the respondents to share their deep thoughts and suggestions. In
that way the questionnaire becomes an important communication channel between
researchers and respondents. Thus, in the last open ended question we asked the
respondents to express their opinion for the priorities that should be given in the
exploitation of geospatial data.

Unfortunately, not all participants answered this open ended question 45.06%
(n=137). Table 5 presents respondents’ milestones in the utilization and diffusion
of geospatial data as ranked after they grouped under 5 subject categories
according to their replies: “data”, “organizations”, “libraries”, “infrastructure”,

“users’, “economics”.
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According their opinion the “open access to the data and their free
availability at no cost” is considered as the first priority for the 20.43% (n=28) of
the respondents. The “collection and organization of data” testified by 18.97%
(n=26), while “policies development” mentioned by 15.32% (n=21). The
“establishment of an aggregator for the management of produced geospatial data”
suggested by the 8.75% (n=12), “users information” by the 8.02% (n=11) while
the “quality of data” stated by 7.3% (n=10) of the respondents as the next
priorities to geospatial data.

Table 5: Respondents’ perceptions for the next priorities to geospatial data

Rank Categories No Percentages
Data
1 Open access and disposal at no cost 28 20.43
2 Collection and organization of data 26 18.97
3 Policies development 21 15.32
6 Quality of data 10 7.3
10 Use of standards 6 4.37
11 Implementation of INSPIRE directive 5 3.64
Repository for those geospatial data
12 that are produced after public finance 4 291
13 Metadata use 3 218
13 Determination of disposal conditions 3 218
Organizations
Establishment of an aggregator for
the management of produced
4 geospatial data 12 8.75
7 Cooperation of public sector units 9 6.56
the determination of that entity
13 responsible for quality control 3 218
Libraries
More data in libraries through the
8 disposal of geospatial data to them 8 5.83
Geodatabases development by
11 libraries 5 3.64
Cooperation (libraries with each
12 other and with data producers) 4 291
12 Libraries’ administration interest 4 291
Infrastructure
Development of infrastructure and
use of the new technology (cloud
9 sourcing, location based services etc) 7 5.10
Users
5 Users information 11 8.02
13 Enhnace of interest 3 218
13 Staff training 3 218
14 Teaching of related courses in school 1 0.72
Economics
Public finance for data development
from univ., inst, companies and for
12 access 4 291
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Discussion

The variety of disciplines that users are involved in, demonstrates GIS
technology and data impact in today’s information society despite the late
involvement of Greek universities in the proliferation of new technologies related
to dissemination of geographic information. GIS experts in the first phase of the
research indicated the exploration of some key issues (policies, economics, staff,
data, hardware, software, metadata, users, and user education) in order to
implement GIS services in accordance with other researches (Deckelbaum 1997;
Kinikin and Hench 2005; Kinikin and Hench 2005a).

Although GIS patrons in the third phase of our research express a strong
recognition for libraries as the main organizations for collecting and disseminating
the geospatial information, nevertheless, the absence of geospatial collections
leads them to use internet as the primary information source as they indicated.
This choice explains the fact that only half of the respondents (50.2%) use a Greek
library for covering their informational needs. Their negative answer for
geospatial data coverage is indicated by the “insufficient” identification of
geospatial collection in libraries. Research data, public sector data, educational
data, foreign institutions libraries’ and private sector follows in users preferences
as it was selected. Network-based geographical information services that utilize
both wired and wireless internet to access geographical information, spatial
analytical tools, and GIS services facilitate the access, processing and
dissemination of geographical information and spatial analysis knowledge (Pong
and Tsou 2003 p.5). The increasing popularity of the internet, has made it an
integral part of our society and has changed how GIS data are accessed, shared,
and manipulated.

As research results’ reveal GIS patrons specify those actions that will lead
libraries to fulfil their mission and expand their roles. A significant action for
libraries is the development of policies. Policies indicated from the respondents as
the main reason for the geospatial collection’s absence. Moreover, as geospatial
collections considered as a necessity in libraries despite their type, policies are
also illustrated as the challenge needed for their implementation. Policies
regarding the development of a digital collection mediate the creation process and
maintenance of the collection within the digital library. The current information
society along with the procedures of European Union or research programmes
requires collection development policies to guarantee suitable resources in
information organizations (e.g. RECODE project).

Another issue that the present research reveals and cannot be ignored is the
relatively high percentage of participants that propose synergies as the medium
that will lead to the collection development. Synergies, as researchers claim, range
from commonly agreed metrics, and indicators, to the identification of subtle
differences that need to be taken into account, to reform assessment strategies and
policies and to facilitate collection analysis and interpretation of data (Lindauer
1998; Tsakonas and Papatheodorou 2009, p.179). The lack of administrations
commitment is considered for many GIS users another important factor that acts
against to geospatial collection development.

Comparing the low scores given by participants to financial contribution to the
geo-collection development with the high percentage given for open access, leads
to the conclusion that is considered as an opportunity to access those data they are
interested in for. Special focus should be given to user’s opinion about open
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access. Participants consider open access as an opportunity for growth for Greek
libraries since its use will provide better services. Additionally, the free
availability of their parent institution geospatial data, will contribute to enhance
added value services.

Research’s results raise awareness among professionals in libraries and
other information agencies motivating them to engage to new initiatives for the
exploitation of geospatial data.

Conclusions

Using a variety of methods (focus group, website research, content analysis,
questionnaire) we produced a wealth of findings related to the emergent opinion
of users for libraries’ response in providing geographic information and
highlighted the perspectives of GIS experts in Greece for library’s role in today’s
information society.

Although the current situation in Greek academic libraries does not fulfill their
information needs regarding geospatial data and GIS services, still, according to
our results, the majority of users gave them a vote of confidence since they
certified libraries as the main organizations for collecting, organizing and
distributing geo-information. GIS patrons’ point of view clearly points out the
strategic considerations libraries should take into account in order to expand their
services and respond to their needs. Thus, the need for library involvement in the
development of an integrated environment for access to geospatial information is
clearly highlighted. The past two decades have clearly shown that libraries have
the power to alter the information environment and to provide added value
services to their patrons.

The above results indicate user’s expectations for constant expansion of library’s
role and provided services in order to use effectively the spatial data covering
their informational needs.
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APPENDIX 1
QUESTIONNAIRE FOR GIS IMPLEMENTATION IN
LIBRARIES/ORGANIZATIONS

1.Demographics

1. Gender:
=  Female O
= Male O

2. What is the organization you are working at?

3. What is your position in the organization?

4. Education level:

5. Total years of working experience:

6. Years of working experience in the same organization:

2. GIS and Organization

7. Year that GIS implemented in your organization:

8. Report the GIS implementation purposes (e.g. geospatial information needs of the
organizations’ researchers) 1. 2. 3. 4. Other:

3. GIS Services Development Policies

9. Did library/Organization develop a policy for the provided collection in order to
emerge GIS services?

=  Yes[
. No O
. I’m not sure [
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10. In order Library/Organization to provide GIS services:

Yes | No | Partially

. Investigated and identified users needs

. It took into account organizations budget

. Investigated use restrictions of various types of data
. Investigated resources availability

. Investigated data’s format

. Obtained the necessary staff

. Developed a policy for the data used in a GIS

. Ensured the necessary technological infrastructure

ON|O|OID|WIN -

4. Staff
11. How many people in your organization are involved in GIS services?
= 120
3-4 O
4-5 O
6- O
Other ...
he personnel involved in the organization of GIS service is:
Full Time employee/s in GIS (Please specify which expertise) [J
Part Time employee/s in GIS (Please specify which expertise) [
= Other™d
13. The personnel involved in GIS service’s organization:
= |s/Are GIS specialist/s O
= Have been trained on GIS O
= Not specialized but interested in GISCJ
5. Economics
14. Please determine the amount of the annual available budget for Library/organization
of the annual available budget for your Library /Organization:
15. Please determine the amount of money that has been spent for the development of
GIS in your Organization:
16. The amount of money spent for the implementation of the system is derived from:
= The annual budget (I
= Research programme [
= European programme O
= Other (please specify)
6. Hardware
17. What kind of equipment do you provide to support GIS services? (you may choose
more than one answer)

12.

s~ = = m

= PCsO

= Printers O

= Scanners O

= Digitizers O

=  GPSunitsO

= Plotters O

= Other (please specify)
18. The operating system that GIS is installed on is:

= Windows OJ

= Macintosh OJ

= UNIXO

= Other (please specify)
7. Software

19. The software you use for data processing is:
= Developed by us (I
= ArcView O
= ArcGIS O
= Arcinfo O
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=  Mapinfo O
= Other (please specify)
20. This software is:
= Accessible only from single workstations [
= Installed on library’s/Organizations’server [
= Other (please specify)
8. Data
21. Data entered in GIS derived from (Please check all that applies):
= Purchase O

= Donations O
= Internet Resources OJ
= Public Sector’s Organizations [
= Organizations’ research production CJ
= Other (please specify)
9. Metadata
22. Do you use metadata standards?
= YesO
= No OO

= Where appropriate (1
23. If yes, what schema? (please specify)
10. Level of provided service
24. Services provided by Library/Organization related to GIS include:
= Installed base system in the Library/Organization from which users can have access [
»= Remote access to the system for all users [
»= Remote access to the system to authorized users [J
=  Customized services (if requested by users) [
11. Users
25. You developed this system to be used by: (please specify scientific or other
disciplines in order of priority filling in as needed e.g. geographers,
archaeologists):1...2...3...4...
12. User Education
26. The education provided for the use of GIS:
=  Provided by Library/Organization through organized seminars [
= Provided by Library/Organization through electronic help [
=  Provided by skilled persons not belonging to the Library/Organization [
= Education or help is not provided [J
13. GIS Evaluation
27. Have you carry out an evaluation study of the GIS that have been applied?
= Yes O
= No O
=  I'mnotsure O

APPENDIX 2
QUESTIONNAIRE FOR GEOSPATIAL COLLECTIONS
AND OPEN ACCESS IN GREEK LIBRARIES

A. Demographics
1. Sex:

=  Female O

= MaleO
2. You have:

= Technological Educational Institute Grade

= University Grade

=  Post Graduate Grade

= PhD

= Other (please define):
3. You are employed in:

= Public Sector OJ

= Private Sector O
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University (as Faculty) O
University (as researcher) [
University (as student) [
Technological Institute (as Faculty) O
Technological Institute (as researcher) O
Technological Institute (as student) O
Research Institution/Organization O
Other (Please define) O
4. Which is the field of your scientific specialization? Please give a brief reference:
5. For what reasons do you use GIS and data:
= Educational reasons 1
= Scientific reasons O
= Are part of my every-day work activity (I
= Other (please specify)
B. Library Use
6. How do you cover your informational needs regarding geospatial data? (Please
prioritize):
= Internet O
Research Data (1
Educational Data [1
Libraries of foreign Institutions [J
Public Sector OJ
Private companies [
= Other (please define)
7. Do you use any Greek library in order to cover your educational/research needs?
8. If yes, please identify the library/libraries:
9. If yes, do you believe that the library/ies you mentioned above cover your
informational needs considering the digital geospatial information and the GIS services?
= YesO
= No O
10. How would you evaluate the development of geospatial collection in Greece (with 1
evaluate as ““very good”” and 5 as “insufficient™).
11. In your opinion which areas should be improved in order geospatial collections to be
developed?
= The planning of geospatial collection development policies [
Administration’s commitment in developing collections and services [J
Library’s staff training [
Enhancing user’s interest [
The development of synergies with the members of the parent organization [
The development of synergies with other libraries for common collections development
practices or data acquisition [
= Other (please define) O
12. Do you believe that the Greek libraries respond well in collecting, organizing
elaborating and spreading the geospatial information, so that they can offer services of
additional value to their users?

= YesO
= No O
=  Maybe O

= Don’t know/Don’t answer [
C. Collection Necessity
13. Please evaluate the necessity of geospatial collections and GIS services in libraries.
Identify the proposal you agree to:

= |t is necessary only to libraries serving similar departments (university) or needs

(institutions) O

= Itis necessary for all libraries regardless their kind [

= |tis not necessary for libraries [
14. Do you believe that libraries should collect, organize and diffuse the geospatial data
produced by their parent institution?
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Yes O
No O
Maybe [J
Don’t know/Don’t answer [
15. How, in your opinion, could a library contribute to the development of a geospatial
collection?
= By planning geospatial collections development policies [
With the agreement and support of the administration [
By further training of the library’s staff [
By strengthening patron’s interest [J
By developing synergies with members of the parent organization (I
By developing synergies with other libraries for common collections development practices
or data acquisition (1
= QOther (please define)
16. In your opinion what are the reasons that inhibit the development of geospatial
collections and GIS services in Greek academic libraries?
= Lack of geospatial collection development policies [
The high cost of geospatial data acquisition [J
The high cost of infrastructure [
Lack of interest by libraries’ administration [
Staff’s lack of knowledge (I
Users’ lack of interest (I
Other (please define) O
17. Who in your opinion, should have the responsibility to collect geospatial data from
producers and spread them with a uniform way? (Please, prioritize)
Nobody, can be found sparsely on the web [J
In private agencies [
Research Institutions /Organizations [
Academic Institutions [J
Public Sector (National Documentation Centre, National Library, Ministries etc.) O
Other (please define) O
D. Open Access
18. Do you believe that libraries should turn to geospatial data to better serve their users?
= YesO
= No O
=  Maybe O
= Don’t know/Don’t answer [
19. Do you believe that libraries should provide data only to members of their
organization, even if they are not subject to legal restrictions (copyright issues)?
= YesO
= No O
=  Maybe O
= Don’t know/Don’t answer [
20. In your opinion which is the next priority for utilization/spread of geospatial data?
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Yoyypoveg olepyacics WnUaToyévesng 610 YvT000AGGG10 TUNO TOV
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hasiotis@marine.aegean.gr
2 Twhua Tewioyiog & Tewmepifpélioviog, EKIIA, Hovemorquodmoly, Zaypapov 15784, AGiva

Abstract

Pinios river (Thessaly) discharge at the outer part of Thermaikos plateau forming an extensive
deltaic plain. Even if many studies have been performed for the subaerial part of the delta, the
submarine part has been only occasionally studied during surveys of the wider Thermaikos
Gulf. This paper summarizes the modern sedimentation processes of the subaqueous part of
the delta down to ~70m water depth. High resolution data were acquired using a multibeam
and a 3.5 kHz subbottom profiler along ~215 km of navigation lines. Positioning was by a
DGPS. The morphology of the delta is smooth with slopes reaching the ~12 % along the delta
slope between the 15 and 35 m depth. The seismic stratigraphy is described by two seismic
sequences. The upper sequence corresponds mainly to fine-grained sediments deposited
during the Holocene highstand (mid-late Holocene), having a considerable thickness
shallower than the 35m and wedging out at greater depths. The lower sequence is related to
sediments deposited during the Late Pleistocene — Holocene transgression and seems to be
coarser and/or more compacted relatively to the overburden. The acoustic basement has an
uneven morphology, it is rarely traced and corresponds to the pre-transgression subaerial
surface at about 120-130 m depth. At the northern part older deltaic plain and foreset deposits
were recognized. These sediments seem to be eroded due to wave and near-bed current action,
respectively. Alternations of the river mouth and distributary channels southern than the
modern mouth, had as a consequence smaller amounts of sediment deposition to the north,
prone to the erosion action caused by local hydrodynamics. The subbottom sediments are
characterized by the widespread occurrence of gases, especially at the central and southern
parts of the delta, having as a result numerous acoustic anomalies (turbid zones, gas plumes,
enhanced reflectors etc). Their presence in combination with the unconsolidated sediment
nature have caused deformational features like small successive rotated blocks and
dewatering structures, which are covered by a thin veneer of recent sediments. The lower
seismic sequence is intersected by a big number of channels in different stratigraphic levels,
implying to intense sedimentation processes during the last transgression phase. Smaller
channels are occasionally observed also in the upper seismic sequence. Modern channels at
the shallow waters of the deltaic plain were not detected, probably due to the rapid sediment
re-distribution from the wave action. At the southern part of the delta NW-SE synthetic
normal faults were found to displace the sedimentary layers of the lower seismic sequence.

AgEerg Kiewona

Aéhta TInvelod, OAOKOvVO, YE®PULGIKY OLICKOTNGT, OEPLOl VOPOYOVAVOpaKeS, KavAAlo,
pryHoTa

Keywords

Pinios delta, Holocene, geophysical prospecting, gas, channels, faults

Ewayoym

O motapodg Invedg (Osocariac) ekfdirer 6To duTiKd TUNLA TOV £EMTEPIKOD TANTM
10V Oeppoikod KOATOV oynuatiloviag éva ekTetapévo dehtaikd medio éktaong ~70 km? pe
unKog dedtaikng ypapung mepi to 20km. Zopemva pe 1o ovotnue tavounong tov Galloway
(1975) xatotdooetol ota KOpoTiKG OéATa kabdg m péon emiola pnvioio évtacm g
KOMOATIKNG Opdong oTig deltaikég axtég sivar g taéng tov 70-1454 w/m?, pe kopoto
ueydiov avartoypotog (Poulos et al. 2000), evd avtibeto 10 maAlppolakd e0pog TG TEPLOYNG
givon oyetikd pikpo (p.o. 20 cm) (Kombiadou et al., 2012). Av kot 0 ygpoaio TURUA TOV
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OélTa €xel OmOTEAEGEL OVTIKEIUEVO GUOTNUATIKNG MEAETNG amd TOAAOVG epevvntég (my.
Karymbalis and Gaki-Papanastassiou, 2008; Gaki-Papanastassiou et al., 2010), to
VTOOOAACG1I0 TUNUO €XEL TEPLOTACIOKA €peLVNOEl GTO TANIGIO HEAETMOV TOL EVPVTEPOL
Ogppaikod koOAmov (m.y. Lykousis et al., 2005; Karageorgis et al., 2005a, b). v gpyoacia
VT UEAETOVTOL Ol oOyyxpoveg dlepyacieg Wnuotoyéveong Onm¢ amotum®bnkay oe pio
OVOALTIKY €PELVA VYNMANG SLOKPITIKOTNTOG OTO VTOBAAACOI0 JEATAIKO Tpiopo Kol pEYPL
BaBovg mepimov 70 m.

Me0oodoroyia

H ovAloyn tov yeweuowov dedopévov mpaypatomombnke pe €va moAVOECULIKO
nyoPoiiotn tHmov GeoAcoustics kot pe évav topoypdeo vrodoung mbuéva 3.5 kHz ORE /
Geopulse vyming dakprtikng wavomroac. O mpoodiopiopdg ™ Béong Tov  oKAPOLG
TPOYUATOTOOVVTAY HE dPoptkd dopveopikd cvotnue (DGPS) tmg TRIMBLE. T'a v
TAOMYNOTN TOV GKAPOLS Kol TO GXEOUGUO TOV TOPEIDV MNyofoAcpol ypnoipomombnke 1o
ovotqua HYPACK. H éxtacn tov muduéva mov capddnke frov mepimov 26.5 km? katd
punkog ~ 215 km ypapudv mronynong (Ew. la). T v eneepyacio TV yEOOPLOIKOV
dedopévov ypnoyononke to Aoylopkd SonarWiz Map, evéd ta ynolokd Babopetpicd
apyeio ka1 M mopaymyn AV TV xapTdv Eytve uEcm Tov Aoytouikov ArcGis 10.1.

4424000

BAGH
— -3
: -

393500 399000
®)
Ewéva 1: (0) Xaptne mopetdv ye®PUOIKNG daokOnnong kot BEGELS TOHOYPUPLOV TOV ToPOoLGLdlovTan
oto keipevo kat (B) PabvpeTpkdc xaptng g vrodaAidooiog teptoyng tov déAta Tov IInvelov.

usiﬂm

Amoteléoporta Kol Xvlntnon

H popgpoioyio tov vroBaidociov Tunpatog ivatl opain pe KAMOES TOL KUPOIVOVTOL
and 1 éwg 12 % (Ew. 1B). H deltaixn miatpdppa eéomidveror €og ta ~15 m Padog,
TEPLOPIOUEVT] ONUOVTIKG ©TO POPE0 TUAUO TOL OEATO. AOY® NG MELOUEVNC TAEOV
TPoPodociog NUaTeV (ToAotoekBoAn) kol Tng £VIovng KUUOTIKNG OAAG KOU PEVHOTIKNAG
dpdong oty meployn (m.y. Zervakis et al. 2005). Avtifeta, exteivetar oe peydin andotaon
(~800 m) pmpootd and ™ onuepwvn kOpro, ekBorn. To deitaixd pétwmno Ppioketal peta&d
TV 1ooPabdv tov 15 kot 35 M 6oL Kol AVOTTOGGOVTOL Kot 01 VYNAOTEPES KAioel. Téhog, N
TPOJEATAIKT| TEPLOYN PTAVEL 6Tl ~ 70 M pe aonpavTeg KMOELC.
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H yevikn otpopatoypaia ot (dvn épeuvog meprypdoetal amd v vmapén dvo
KOplov celcpk®dv akorovtidv (Ew. 2) mov emwdBovior 610 0KOLGTIKO VIOPadpo g
nwepoyne. H avotepn (emopovelokr) osiopikn okolovBio (AA) elval akovotikd oyedov
dapavng yopic N ue Aiyeg aobeveic TapaAinies / vIOTOUPAAANAES ECMTEPIKEG AVOKAAGELS Kol
HE WOl ovveyn Kol oo emipovelnkn avakiaorn. To fuota tng okoiovbiog avtig
amoTéOnKav katd T S1dpKeld TG TPOSPATNG VYNANG oTtddung tng Bdraccag (LEGO-avMTEPO
OAdKkavo) kot oyetiCovial e TIG TAEOV GUYYPOVEG AEMTOKOKKEG amOBECELS TOV dEATAIKOD
TPIGUOTOG, Ol 0moieg EYovV oNUAVTIKO TTdyog mAnciov ¢ aktic (30 kot tomukd 35 m) kot
amooenvovvTal ue TV avénon tov Pabovc. Ot acheveic ecmTEPIKEG AVAKAAGELS AVTIGTOLYOVV
oe adpopepéotepa Cnpota (€0¢ OpUmON) OV ATOTEONKOY O TEPLOOOVG TO EVIOVEOV
TANUpPIK®V podv. H yeopetplia tov celopik®v avokiaotipov g AA eivor mAdyla
TPOCYWOUATIKY, VTOOMADVOVTAG TNV DTapEN OYETIKE HeYAANG TpoPodociog ItnUdTt®y, ue TOAD
pucpn 1 kaBorov kabilnon tng empdvelog andbeong oe mepiPdilov otabepng oTdbung
0dracocas. H kototatn osiopkn akoiovdio (KA) yapoaktnpiletor omd muUmopoTeTapévn
avarKioon, pe ToPAAANAES / VTOTOPAAANAEG, TMUTAPOUTETOUEVES, OLOKOTTOUEVEG, AGOPEIS
VTOEMPAVELNKEG OVOKAAGELS, TOMKA pe mapovsio vrepforiav. H KA avtictoyel og lnpota
OV ATOTEOMKAY KOTA TNV 0pYIKN GAcT TNG TeAevTaing enikAvong (avmtepo [TAgiotdoKavo —
Kkat@tepo OAOKOIVO) KOl EIVOL TEPICCOTEPO GUUTIEGUEVE T)/KOL AOPOUEPESTEPD. GE GYEOT| LUE
To vepKeipeva. Topemvo pe tovg Lykousis et al. (2005) to 6pio peta&d tov AA ko KA
(Léytom) TANUUVPIKY emeaveln) vroioyiotnke ota 6000 yr BP 1660 yioo v gupotepn
mepoyn Tov Oegppaikod KoAmov, aAld mpoceyylotikd kot yioo tov IInvewd, Pdon
TUPNVOANYIDY, TOL TPOYUATOTOMONKAY GTIC TPOSEATUIKES TEPLOYES Tov A&0V KOl TOV
[nveov ko tomikd dieicdvoav péypt to dve péEpog g adpoupepéostepns KA. To axovotiko
vrofadpo (un S1akpltd Ge OAEG TIC TOLOYPAPIES) OVTIOTOLYEL OTNV aovuemvia g KA pe to
TPO-eMiKAVONG AVAYALEO, TUNUO TOV 0moiov &giye yepoevoel péypt Pabovg 120 - 130 m kot
epPavifel, YeEVIKA, OVOUOAT HOPQOAOYiD. Kot HEYAAN CLUTOKVMOOY U EMLTPETOVIOG OTO
NyNTKa Kopato Babvtepn dieicdvon.
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Ewova 2: Topoypopia 3.5kHz xatd pnkog tewv kopiwv ekfoidv tov IInvelod 6mov dakpivoviol 1
avatepn osiopikn akoiovdio (AA), n katdtepn ociopikn okolovbio (KA) Kot oelGLOKOVIOCHEVES
Loveg (XZ).

"Evol amd o onUovTikOTEPQ YOPAKTPIGTIKA TOV EVIOMIGTNKOAV GTIC TOHOYPaieg elvar
N eKTETOUEVY] OKOVOTIKY emkdAvyr tov nuatov (ko wwitepa g KA) Adyo évtova
GEIGLOKOVIAGUEVOV TEPLOYDV KAl GAADV MYNTIKOV OVOUOA®Y (VTOVOL OVAKANGTAPEG Kol
celGHoKoVIaoHEVOL BOANKEG) OV opeilovtal atnv VYIapén aéplov VOPOYOVAVOPAK®OY GTOVG
mopovg TV nudatev (E. 2 kat 3). H mapovoia aépiwv vdpoyovavOpdkwv ota i(Cioto Tov
délta Tov [Invelod kot e evpiTEPNC TEPLOYNG TOV BgpUaikod KOATOV £xel emionuovOel Kot
a6 Galovg epevvnréc (Lykousis et al, 1981; Lykousis et al, 2009). To medio gupdviong tov
aéplov vopoyovavOpakwv katolapfdver peyaAn éxtaon (Ew. 4), pe ™ peyoAvtepn
GLYKEVTPMOT] VO €IVOL GTO KEVTIPIKO KOl VOTIO TUNHO TNG TTEPLOYNG HEAETNG, EVAD EANTTAOVETOL
og éktoomn mpo¢ to Popeo tunua. H ovvolkn  éktoom mov kataAapfdvovv ot aéplot
vdpoyovavOpakeg eivor 18 km? evd n Pabopetpikr tovg e&dmiwon Ppioketarl peta&d tov
ooPabdv 25 - 40 m oto Popeto Tunpa, 15 - 55 m kovtd otig ekPoréc kal 5 - 45 m ot0
KevTpiko kal votio tuqpe. Ocov apopd Ty Katavoun HEGO TNV IKNUOTOYEVT] GTHAT KOl E50
Ta fadn mowcidovv pe ta aépla va eppavilovrar and Badn ~38 m kdt® and TV ETUPAVELL TOV
mobuéva émg kat Atydtepo amd 1 m and tov fuho. H puerétn tov topoypapidv dev £deiée v
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TOPOVGIO EMPAVEINKADV 1) VTOETIPOVEINKOV YUPOKTNPIOTIKMOV TOL GYeTI{ovToL e TNV vIopén
aepiov (my kpoatpeg, avabormcelg). H amovoia tovg mbavdg vo opeiletal 6To YEYOVOG OTL T
TiEoN TOL OOKeiTAL OmMd TNV VOICTAUEVY] CLYKEVIPMOOT aepiov dev pmopel vo Béoel og
awpnon M og avabormon ta Auota. Emiong dev koatoaypdenkav Sapuyés aéplov
vopoyovavlpdkmv péca otnv vddTvn othAn. BéPata, 1 vmapén tov aepiov ce pikpd Padog
Kdt® omd tov mubuéva oe cuvovAcUO pE TN YETVIOON TNG €LPVTEPNG TMEPOXNG HE TNV
TEKTOVIKA EVEPYN MEPLOYN TNG TAPPOL TV PoOpelmv Zropddmv (SuTikn amdAnén g Taepov
tov Bopeiov Atyaiov), dev amokieiel 610 pEAOV TV avantuén TETOIWV JOUmV, UETE omd
CEICIKG yEYOVOTO 1KOVOD peYEDOVG, Ommg AAAwote &xel mopotnpndel kou oe GAAeg
oelopoyeveic meployég g ydpoag (Papatheodorou et al., 1993; Hasiotis et al., 1996). Ocov
aQopd TN GVGTOCN TOV aepimV, Le Pdorn TNV VPVTEPT OIKO-YEMAOYIO TNG TEPLOYNG LEAETNC,
TPOKELTOL LAALOV Y10 Bloyevolc Tpoéhevong.
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Ewova 3: Topoypagpio 3.5kHz omov eaivovtal dtdpopa mymrTikd owvopeve (XZ, EA, @A) Ldym g
Vropéng aepimv vOp/KOV 6ToVG TOPOLG TV Unudtov (XZ: ceicpokoviacuéveg (oveg, EA: évtovol
avaxiaotipes, OA: Bolakeg aepiwv).

10 Popeto tunpa g {ovng épgvvag, N VIopén Tov aepiov 6 cuVOVAGUO LIE TOV
VTTO-GTEPEOTMOMUEVO  YOPOKTNPA TO®V OEATUIKOV 0n0OECEDY 00NYNOOV OF E0MTEPIKEG
TOPALOPPDOGELS TOV ENUATOV Vo T Hopen (1) LIKPOV TEPIETPOPIKE OMGOLEVTIOV TERUYDV
KOTA PNKOG ukpg éktaomng Kot Baovg xaumdrov empaveidv acvvéxelog (Ew. 4 kot 5),
TapOUOI®V UE oVTA OV avapépovtal amd Tovg Hasiotis et al., (2006) kot Lykousis et al.,
(2009) o¢ deitaixd mepiBariovto kot (i) dopdv apvddtmwong (dewatering structures), mov
TOMKE KOAOTTOVTAL amd UIKpoD mwhyovg empavelakd adtatdpakta Cnpota. 'evikd opwg, n
UEAETT] TV TOUOYPUPLOV OEV POVEPMGE KATO0 EKTETAUEVO 1 UN GOYYPOVO KOTOAMGONTIKO
(QOVOUEVO, YEYOVOG TOL WOlAlel apKeTd mapddoo ov avoAoylotel Koavelg v €viovn
TOPOVGia aéplV VOPOYOVAVOPAK®Y GTO LEYUAVTEPO TUNUA NG LOVNG Epevvag oe OAN TNV
Wnuatoyevny oA, aAAd Kol TOV DITOGTEPEOTOUIEVO YOPAKTIP TOV GOYXPOVMV SEATATKAOV
nuatov, cuvoLACHOC TOL CUVOLETOL GYEOOV TTAVTO OO YUUNAES TIEG OLLTUNTIKNAG OVTOYNS
0T0V¢ TOPOLE TV Inuatev kot Iiuata emppeny o actoyieg (Whelan et al., 1975). BéBaua,
Ba mpémel va AneBohv vTdym o1 PIKpEG KMGELS TMV TPOVOV KOl 1] 0Tovcio EVIOVIG GEIGHIKNG
dpaotnpotnTog, eved emimiéov o Avkovong (1990) avapépet 0Tt 01 TPOSEATATKEG TOVAGYITTOV
aroBéoelg yopaktnpilovtor yeoteyviKd ¢ Aiyo evaicOntec, pe TIS TWES OOTPAYYLOTNG
Sratuntikng avtoyng vo mpooeyyilovv ta 51 kPa og fdbog 2.7 m kdtm amd tov mubuéva.

¥10 6plo g {dvng épevvag oto Popeto TURUa Tov déATa, kot o Badn 36 — 40 m
dlmoTdinKe amokdALYT VIOEMPAVELNKOY avakiooTipwv otov mubpéva (Ew. 5), yeyovog
IOV OVTIOTOLYEL O YOPUKTNPIOTIKEG OAPPOOLYEVEIC EMPAVEIEC TOL OPEIAOVTOL LAAAOV OTN
dpaomn pevpdrTov kovid otov mobuéva (Zervakis et al., 2005). H otpouatoypa@iki oyéon
toplap mov evromiotnke pryotepa (Ewk. 5) givar anotédleopa g SoPpotikig dpdong twv
KUHAT®V KOl TG OTOVGIaG GNUAVTIKNG TPOSPOPEs cuyypovey INUATOV GTNV TEPLOYN AVTN.
Ot evardayéc g Béom g KOPLOG KOITNG KOl TOV TEPLPEPEINKDY KOVOAM®MDY OOUVOUNG TOV
QepT@OV VAIK®V Tov [Invelov votiotepo amd Tr VOIGTAUEVT] OmOANEN TOL TIC TEAEVTOiES
deKoeTieg eiye mg ovvémeln Ty andBeon HWKPOTEPOL TOGOGTOV WNUATOV 6TO BOPEO TUN LA,
Ta omoio. @aivetal vo VIOKEWTOL GE PEYOAVTEPT UETAPOPE OmO TO 1GYXVOV VOPOSLVOULIKO
kafeotc. A&ilelr vo onueimbel 611 empavelokn OGPfpwon Tunpdtov tov mubuévo 6To
€VPUTEPO TANT®O TOV Bgpuaikod kOAmov £xel emiong avoeepbel amd tovg Lykousis and
Chronis (1989) and topoypagicg tomov 3.5 kHz.
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Ewova 4: T'eopopporoytkog xaptng g vrobordooiog teployng tov Aédta tov Inveiov.
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Ewoéva 5: Topoypagia 3.5kHz amd to Bopeto tunipa tov déhta 6mov @aivovial pikpd TeEPIoTPOPIKE
oMoBévta tepdyn (IIT), dwpPpworyeveic empaveieg (AE) AOym peupdtov Kol 1 OTPOHOTOYPUPLKT
oyéon toplap oto nepipdiiov g dedtaixng TAateopuog. OA: BvAakec aepiwv, WA: yevdoavakiao.

Pl ot

‘Eva amd ta kopa yapaxtmpiotikd g KA givon eniong to mAnfog Bappévov kavaiidv
ov gpeavifovioar oe 6o To €0POC TEPLOYN EPELVAS, LE TN GLVIPITTIKY TAELOYNPIO OVLTAOV VoL
Kataypaeovtal o€ amdotacn ~2.3 km and tig exBorég tov TInveiod (Ewk. 4 ko 6). H mapovoio
tovg Ba umopovoe vo Bempndel avapevopuevn Kabmg mpv v dvodo g Baddooiog oTabunc n
TPOJEATAIKY] TEPLOYN OMOTEAOVGE TO TAPAKTIO TMEPPAALOV TV molooekPoidv, pe mAN00g
deltaikdv kavaAldv vo dacyilovv Kot va dafpdvovy v moloto-oeltaikn TAatedopua. To
Baboc eupdaviong tovg péoa oty Wnuotoyevy otAn coumintel pe 1o Pdbog mov teivel va
enepaviCeton n KA (>16 m), pe apketd opmg kavdiio vo evtomilovtar akoun Padvtepa. Ot
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KOITEG TV KOVAADV Exovv Paboc Tov Kuuaivetarl Kupimg petald 2 — 8 m, evd 10 g0POg TOVE
moikilel o€ peydro Pabud. Kavdiia mov gpepoavioviol oto 1910 GTPOUATOYPAPIKO ETITESO Kot
TOPOLCIALOVV KOW(A OKOLOTIKA YOPOKTNPIOTIKG Kol OlOTACES KATOH HUAKOG Ol0d0y KMV
TOLOYPAPIDV EVIOTIGTNKOV KOl YOPTOYPAPHONKOY GTO KEVIPIKO TUNUA TOV OEATA, WUE UNKOC
mov @Tavel éo¢ kot to 1.5 km (Ew. 4). Emmiéov, 610 KevIpkd kot voTio TUfpo g {mvng
€PELVOG EVTOTIOTNKE HIKPOG aptOpdg Kavolmvy péca otnv AA, 4-10 m kdto omd v emeavelo
Tov TLOREVQ, L 0pog Kot BdBog Koitng pkpdTepo amd 2 kot 4 M, avtictolya. Avayvmpiloviot
ond TNV TOMKY TAMEIVOOY KOl EVIGYLON TNG OVOKAOGTIKOTNTAG TMOV VITOETIPUVEINKADY
aVOKAOGTPOV, TOV® OTOVGg omoiovg €yovv oynuotiotel. H pikpn avty tameivoorn oev
emnpedlel v empdveia Tov fudov.

' ;“*%:#:‘s a.., h— T0m

Ewova 6: Topoypaopio 3. 5kHZ OTOV (p(xwowm n owcorspn (AA) ko n KATAOTEPN CECLIKT aKolovBia
(KA), csiopokoviacpéves {oveg (XZ) kor 1 Omapén kovaildv (BEAn).

200m

Ewovo. 7: Topoypagio 3.5kHz amd 10 votio tufpo tov 5éhta, 6mOL eaivetatl n mapovcio Vo 1dt0g
petatdmions Kavovik@v pnypdtov (BéAn). AA: avdtepn oegiopkn okoiovBio kot KA: koatdtepn
GEIGKT aKoAoVOia.

210 VOTIO TUNUO. TNG TEPOYNG MEAETNG avayvopiotnke, pe Pdon Tov amdOTOUO
TEPUATIOUO KOL TN PETATOMION TOV GEICUIKOV AVOKAAGEWDV, 10 GEPA BOUUEVOV KAVOVIKOV
oLVOETIKOV pNYHaTOV YeEVIKNG O1e0Bvvone BA-NA, mov petatomilovv to WApato Tng
KOTOTEPTG GEIGUIKNG akoAoVBiag, Ympic OUMS VO TPOKAAODY KOl AVTIGTOUYN LETUTOTIOT GTOV
mobpéva (Ew. 4 ko 7). To Bébog mov evtomifovrot eivan peta&y 10m éwg 16m kdto amd tnv
emeavela Tov Pubov (64-78 M amd v emipdveia ¢ OGAACGOC), TO KOG TOVE PTAVEL TOL 2.2
km, evd 1o dAua tovg xopaiveton peta&d 2 kot 6 M. H mapovoio kovovikdv cuvOeTIKGV
pnypdtov oevbuvong BA-NA 1660 610 Yegpoaio TUAHO 0G0 KOl OvOLXTO TOV OEATO TOL
IInvewon £xel mpoyevéotepo emonuoviei amd tovg Caputo & Pavlides (1993), evd or Mascle
& Laure (1990) ava@épouvv TV mopovsio KOVOVIKOV pnyHATOV GTNV DPVTEPT TTEPLOYY| TOV
SVTIKOV OgPUOTKOV.

Téhog, o Padn pnyotepa amd ta ~10 m kot ~20 M 610 vOTIO KOl fOPEID TUAUA TNG
mePLOYNG €peuvag, avtiotolya, (o) M EVIOVOTEPY] OVOKAOGTIKOTNTO OTN (OTOCKIOUGHEVN
LOPPOAOYIKY] OEIKOVIOT TOV TLOUéEVa omd Tov ToAvdeckd nyoPoiotr, kabng kot (B) o
NUTOPOATETAPEVOG AKOVGTIKOG YOPAKTPOG TG EMUPAVELNKNG OVAKANGTG OTIG TOLOYPOPIES GE
oLUVOLOGUO LE TNV TEPLOPIOUEVT] OIEICOVTIKY] TOV IKOVOTNTO, OPEIAOVIOL GTNV TOPOLGIN
pikpoavayAveov Adym OaAddocilag PAGOTNONG WOV  OVOTTOGGETOL TOAVEO GE GYETIKA
adpouepéatepa (appmon) vAiwkd (Ew. 4). Xopwd séomAdvetol KoTd HAKOS OANG NG
SeATATKNAG TAUTQOPUHOG, €KTOG omd TO TUAMO NG KOpag €KPoANg TOL  TOTOROV
KaToAapuBavovtag GuVoAKd o éktaon ~ 3.7 kmz2,

JopumePaopaTo

H mapovca epyacio amotelel TNy mPAOT GLOTNUOTIKN TPOOTAOELN TPOGIOPIGIOD
TOV GOYXPOVAOV dlepYact®V WNUOTOYEVESTG a0 OEOOUEVE DYNANG SIUKPITIKNAG IKOVOTNTOG
o10 vrobaidocio délta tov IInvelod. H pelétn tov yem@uokdv ded0UEVOV OTOKAAVYE
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TAN00C  ONUAVTIKOV  YEOUOPPOAOYIKOV GTOLEIOV  plxvoviog ¢®g OTIS OlEPYuoieg
nuotoyéveong petd amd tnv televtaio mayeTmon mepiodo (A. ITheiotoxaivo — OAOKaALVO).
And 1 PovBopetpikn Saokdémnon Swmictdbnke M avamrTvEn TOV  TPIOV  TUTIKOV
QLOLOYPAPIKDV EVOTNTMY TOL GLVOVTIAUE GTO, dEATA, ONAAOT TNG OEATATKNG TAATPOPUAS, TNG
KOTOPEPELOG KOl TNG TPOOEATUIKNG TEPLOYNG ME, YEVIKA, NTieg KAloelwg (1 — 12 %) €mg xat
Babn 70m. Toa xvpidtepa YE®UOPPOAOYIKA OTOUKElQ TNG TEPLOYNG OMOTEAOLV M VIapén
mABove Bopupéveov kKavaldv Kupimg otV KaTOTEPN OCEICHIKN aKolovBia, oclOyypoveg
dwPpwotyeveic empaveleg Ady® oOpdong pevudtov kobmg kat 1M mwapovcic Oapuuévov
pnypétov, to onoio epeavifovy GuVOETIKO YOPOKTNPO MG TPOS TO AVTIGTOL(O TNG YEPCOL
npog to votio Tufue g Lmvng épevvag (Caputo et al., 2004). Amotédeopa TG GNUAVTIKAG
TPOGPopac Wnudtwv mAoOVCIwV G€ opyoviKd VAKO, givol 1 eUEAVIon €VOC EKTETAUEVOL
nediov aépliov mov @Tdvel og WKpd Pabog kdtw omd tov mubuéva, speavilel mowikio
NYNTIKOV OVOUOAMDY Kol €YXEL TPOKUAECEL TAPALOPPOCEL; Wnudtwv, Oyl OU®OG KAToo
GUYYPOVI YEOUOPPT] 1] KATOL0 GUYYPOVO EKTETOUEVO KOTOAIGONTIKO YeYovoc. H amovsio evog
GUYYPOVOL GLGTHLOTOC KAVOAIDV SOVOUNG 6TO TTEPIPAAAOV TNG VITOOUAAGGIOG TAATPOPLOG
mOavov dukatoloyeital amd Tn YPNYopN OVOKOTOVOUY TOV WCNUATOV Omd TO EMKPATOV
KOUOTIKO KOOEGTMOC.

H yevu osiopk otpopoatoypapio kabdg kot n vmopén oepiov ota dedtaikd
wnuata giye amotummOel Kol 68 TPOYEVESTEPEG UEAETEC TG EVPVTEPTG TEPIOYNG TOL AVTUKOD
O¢gppoikod Koimnov (my. Lykousis & Chronis 1989; Lykousis et al. 2005, 2009). v
gPYOoio 0VTH OUMS OTOKOADPONKE 1 £KTAON KoL 1) SIOKDLOVOT] TG KOTOVOUNG TOVG KAT® 0to
Tov TuOuéva, To QUIVOUEVE TAPAUOPPOCNS TOV TPOKOAOLV KAOMDG Kot GAAN OMUOVTIKA
YEMUOPPOAOYIKA GTOLYElD TOL dEV ElyOV EVTOMIOTEL AOY® TOV OMOCTOCUATIKOD YOPUKTHPO
TV TPONYOVUEVAOV EPELVAV.

Evyoprotieg

H oviioyn tov dedouévav kot ot ©.X. kor A.B. ypnuotodotnOnkav and to mpdypapuo
OAAHZE-MARE (MIS: 375655) ko ot K.A. ko .11, amd to mpodypapue @AAHZ-DAPHNE
(MIS: 375908) mov ypnuatodotodvtal amd v Evponaiki Evoon (Evporaiké Kowvovikd
Tapeio) kot amd EBvikovg mopovg péow tov Emyetpnoiaxot Ipoypdupatog “Exmaidevon kot
A Biov Mdbnon” (EXITA 2007-2013).
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