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1. Introduction
The BESTSDI project "Evolution of Academic Education in the Western Balkans and Sustainable
Professional Training for Geospatial Data Infrastructure" undertaken under the ERASMUS + KA2
program in 2015, to support the upgrading and improvement of educational capacities in Higher
Education at the national level , is currently in its third and final year of implementation.
About 15 partner universities are participating in this project, three of them from EC countries
(Croatia, Germany, Belgium), where the University of Zagreb, Croatia is the Project Coordinator.
Albania in this project was represented by two universities:
• Polytechnic University of Tirana (UPT): Faculty of Civil Engineering (FCE), Faculty of
Geology-Mining (FGM).
• Agricultural University of Tirana (UBT).
This Project has also been supported by Associate Partner institutions from Bosnia and
Herzegovina, Northern Macedonia and two sub-contractors from Sweden, Lantmäteriet (Swedish
National Mapping and Cadaster Authority) and Novogit (more details are given in Annual Reports
1 and 2).
The purpose of the BESTSDI project is to improve curricula, introduce new courses up to new
curriculum levels at Partner Universities in order to understand and implement the concepts and
components of Spatial Data Infrastructure (SDI), e-government, and extension. of concepts for
multiple applications that are already being consolidated as applications in urban planning,
environmental management of ecosystems, land cover, cadastral and ownership systems in the
context of agricultural development policies, and all other areas of human activities that can and
should be supported based on NSDI.
Courses included in this project refer to students and specialists in primary geospatial data
management (Geodesy and Geoinformatics), at various faculties using SDI concepts such as:
Spatial and city planners, Forest engineers, Geographers, Mining and geology engineers, Architects
and Urbanists, etc.
This report reflects the current state of development of Spatial Data Infrastructure (SDI) as well as
the implementation aspects of introducing education for Geospatial Data Infrastructure (NSDI) in
higher education in Albania. The report not only identifies, analyzes and evaluates the BESTSDI
project realizations and impacts through out 2018, but aims to make a synthesis for the entire
duration of the project from November 2016 to September 2019. In this sense, the state and
developments of NSDI in Albania have been seen/looked at in the context of Project realizations
and outputs, in particular the improvement of subject curricula, as well as branches or faculties,
which require recognition, enhancement of knowledge and applications as well as the use of NSDIgenerated products.
All of these products have been seen and faced with the need to respond to NSDI developments in
each country and in Albania.
This way of preparing the report has enabled the final evaluations, which serve not only to
evaluate the achievements and accomplishments of the project, but also to serve the institutions
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and stakeholders in this field up to the public level, in order to highlight the need for student and
specialist education based in the fact that NSDI is seen as a unique system where all geospatial
activities will be supported in the future.The report addresses two basic aspects: (1) NSDI
development, correlated with its development over the last three years, and (2) BESTSDI project
activities and products for optimal curriculum improvement and improving the didactic teaching
infrastructure at the faculties, with the aim of emphasizing the necessity of educating students on
the recognition and use of NSDI, the benefits of the database products it contains, the
opportunities it offers for applications in various fields, the need to contribute to its erection and
maintenance.
This whole process aims at enabling NSDI to be evaluated as a unique system and environment,
where all types and forms of geospatial data are collected and systematized, which in the years to
come will serve as a possibly single environment. On which to work on geospatial data to enable
the generation of information. In this sense, SDI is a standard European-wide environment for
data-driven or dedicated geospatial data acquisition and information. This follows from the
rationale that the objective and core product required by the INSPIRE Directive relates to the
establishment of the Geospatial Data Infrastructure in each EC country and in those candidates.
The establishment of this Infrastructure aims to realize the production, collection, processing,
classification of geospatial data, the creation of Geospatial Data Networks, for the topics foreseen
in the INSPIRE directive in order to enable through GIS systems and portal systems to generate
geo-information in support of e-Government policy and decision-making, of public demands at
home and abroad, to enable the realization of projects and studies at national and international
level that require data and geospatial information.
The establishment of this Infrastructure requires the construction and harmonization of a variety
of technological components, standards, portal systems, modeled installation of Hardware and
Software, education and training of human capacities, in order to maintain and make this
infrastructure efficient. NSDI is a modern infrastructure that is fundamentally different from the
old, let's say classic geospatial infrastructure.
In the context of education and training of specialists dealing with geospatial data and
information, the INSPIRE Directive considers as a key component for the establishment,
maintenance and use of this infrastructure professional capacity building, arguing this with the
need and demand for education, training and training specialists in higher schools or universities,
especially in the areas of geodesy, geography, geoinformation, etc. This requirement has caused
and continues to require targeted changes and adaptations of teaching and training curricula, in
the context of the use of the procedures, standards and specifications laid down by the Directive.
The requirement of the project for the evolution of academic education and of a continuous
training process is its basic and major objective, namely the adaptation and optimization of
curricula for the purpose of educating students with NSDI components as well as dedicated
5
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training of specialists dealing with geospatial data, but having graduated in the last two decades,
with aim to update their knowledge in this regard, to realize their competence and expertise in
this infrastructure for its construction, maintenance and use now and in the future.
The beneficiaries of the products of this project, UPT (Department of Geodesy at the Faculty of
Civil Engineering, Department of Natural Resources at the Faculty of Geology-Mining) and UBT
(Faculty of Forest Engineering, Agricultural University of Kamza), in the third year of this project
accomplished its two basic objectives:
1. To review, update, and improve curricula, develop training and educational programs
and subjects for LLL (Long-Life-Learning) and start applying updated curricula to the 2018-2019
academic curriculum, with the aim of strengthening and educating students, current and future
specialists with teaching standards and expertise in the function of this infrastructure.
2. To obtain computer laboratory technologies suitable for the concretization of the
curricula of subjects or subjects for education in this field.
The report also highlights the role of ASIG (State Authority for Geospatial Information), as the
institution responsible for the role of the national coordinator for the establishment and
coordination of NSDI in Albania, which continued the NSDI Creation process this year, undertaking
a variety of legal initiatives, designing, strengthening and institutionalizing coordination, increasing
cooperation with universities, and expressing its interest in supporting the education and training
process of not only students but also of specialists in public administration and more wide. ASIG
has been able to accelerate and complete new legislative decisions specifically the DCM, regarding
the creation of standards, specifications, their cataloging, the creation of a new Portal with
advanced services and features, expanded cooperation and reached the level of harmonization,
the creation phase of the NSDI WebGIS database.
It is precisely these developments, coupled with a range of promotional, training and information
exchange activities that have enabled a significant increase in the interest and involvement of a
wider public and private institutional community in order to obtain services and geospatial
products.
2. Status of Geospatial Data Infrastructure in Albania (Status of SDI in Albania)
Following the approval by the Parliament of Albania of the Law 12/72: "On the Organization and
Functioning of the Geospatial Information Infrastructure in the Republic of Albania" and its
implementing acts in accordance with the standards of the European INSPIRE Directive, the
establishment and start of operation in 2014, it is evaluated that Albania has made significant
strides in the realization of NSDI, strengthening and intensifying activities for its full
implementation.
2.1 Development of National Geospatial Data Infrastructure during 2015-2019
During 2014-2015, ASIG in order to support the NSDI implementation process, were implemented
a set of legislative, procedural and structural documents such as: “Geospatial Data Infrastructure
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Construction Strategy” and “Action and Investment Plan”, in conformity by law 12/72, which were
supported and sanctioned by the Albanian Government through DCM.
ASIG clearly conceptualized the components of NSDI, its dimensions, and the basic technical-legal
and institutional activities to be implemented for NSDI. Implementation of Law 12/72, of SDI
creation strategy, as well as planning, realization of useful cooperation with international
institutions, undertaking a number of projects for development of all components, have enabled
significant steps in NSDI creation, currently enabling public and private users to access its data
and products. The state and level of development of NSDI in Albania is evidenced and evaluated
by a set of institutional, legal, technical and technological indicators. To reflect this situation, it is
highlighted:
Currently the State Authority for Geospatial Information (ASIG) has completed the model
institutional, legal packages and increased cooperation with geospatial data producers and
providers, making progress in developing NSDI components related to processing and
standardization, deepening the functions of the portal, in accordance with the
requirements of INSPIRE Directive and Law 12/72. After 2017 ASIG has institutional
dependence from the office of the Deputy Prime Minister.
- Starting in 2018, ASIG has built a new GEOPORTAL (http://geoportal.asig.gov.al), developing
operational capabilities to meet 4 core services such as: Viewing, Searching, Downloading
and Printing.
As part of the SDI creation, National GIS seen as essential components for the creation of data
networks and their harmonization for the acquisition of geospatial information products has been
under the specific attention of ASIG. In this case it should be underlined the achivments which are
related with the establishmenet of National GIS as follows:
a. Creation of over 22 State Standards for harmonization of geospatial data, where about 14
Standards have been institutionalized with DCM and 22 published.
Standards adopted by DCM and Published by years are:
- Hydrography 2015; ADM Administration Limits 2015; Kadstrale Parcels 2015; Buildings
2015; Address System 2016; Geographic Designations 2016; Digital Ground Model 2017;
Orthoimages 2017; KRGJSH 2017; Protected Areas 2017; Geographic Networking Systems
2017; Land Use 2017; Geology 2017; Transport Network 2017; Earth Cover 2018; Natural
Hazardous Areas 2018; Demographics 2018; Seas 2018; Statistical Units 2018; Mineral
Resources 2018; Energy Resources 2018; Urban Infrastructure and Government Services
2018.
- During 2018, the Standard or the Model of Share Data and Geospatial Information
Regulation was created.
- Catalog of Metadata for about 14 Themes, institutionalized with DCM, within the
specifications.
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In the framework of physical construction of NSDI, with the automation and acquisition of digital
and qualitative geospatial data in compliance with the standards and specifications required by
the INSPIRE Directive, ASIG has made significant steps in the implementation of several projects,
designed / planned during 2017 , 2018 as:
-

-

-

-

CORS Project, for creating a Geodetic Coordinative Reference for Albania, where they have
become important for the establishment of permanent active stations of the Order 1
satellite geodetic network, with the aim of building 2-3 EPN stations, for connection and
reference to the European satellite network in conformity with his references.
Developments and fieldwork for the creation of the Gravimetric Network, which results
in the establishment and determination of absolute gravity at three points (Shkodra,
Tirana, Saranda), the commencement and continuation of field activities for the realization
of the main I Class grid network ( I leveling line Tirana-Durres).
Projektin e Përcaktimit të Nivelit Mesatar të Detit (NMD). Ka përfunduar procesi i
instalimit të 4 baticëmatësve në Durrës, Shëngjin, Vlorë dhe Sarandë, me fonde të grantit
norvegjez dhe nga buxheti i shtetit.
Implementation of 1: 2000 basic digital topographic map (plan) for Tirana-Durres-Kavaja
area, in order to support local and international development and projects in this intensive
development area of Albania. In this context this important product is being introduced
and will soon be an efficient product for use by both public and private users. This project
is coming to the end.

2.2 Development of National Geospatial Data Infrastructure January-June 2019
1. ASIG has continued with the construction, operation, maintenance and updating of the
Albanian Geodetic Reference Framework (AGRF) to complete its new elements.
2. Operation, maintenance and updating of Geoportal and National GIS (Building integrated
geoinformation systems that provide detailed data information, interact automatically and
provide network services according to INSPIRE Directive standards).
3. Development and implementation of uniform standards and rules of geospatial
information infrastructure (standards development, harmonization and standardization of
data, supervision and control of processes, drafting and following guidelines and working
procedures for the constituent elements of the geoinformation system).
4. Providing and managing financial resources (from the state budget and foreign funding) to
guarantee the inputs needed to achieve the ASIG's objectives, such as managing human
resources and support services to meet the needs of the institution in function of quality
decision making and services to the public.
In order to fulfill the above tasks, for the period January - June 2019 by the State Authority for
Geospatial Information (ASIG), the tasks performed by the respective directorates are given in
detail as follows:
8
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2.2.1 The Directorate of Cartography and Geodesy performed these tasks:
1- Inter-Institutional Coordination within the construction and operation of NSDI.
In this context, the material (document) was prepared for the Terms of Reference (ToF) for the
active geodesic network of AGRF, based on DCM no. 669, dated 7.8.2013 “On the Adoption of the
Rules for Defining, Creating and Implementing the Albanian Geodetic Reference Framework
(NACC), as Metadata. (Amended by DCM No. 359, dated 29.05.2019) ”. Further procurement
procedures for the project are being followed.
2-Construction of the Basic map through the contract with JICA (Japanese Government) for the
project: "Spatial Information for Sustainable Land Development in Tirana-Durres-Kavaja Area".

Fig.1: Basic map of scale 1: 2000 for Tirana - Durres area.
3-Design, construction, maintenance of the Geodetic Reference Framework of Albania (AGC R).
In this context:
- Through the Monitoring Center of Tidal Networks in the Republic of Albania, ASIG has
been continuously monitoring the sea level, continuous management and data storage for all four
stations: Shengjin, Cape Paul, Orikum and Saranda, enabling its service of data on-line (Hydras3
and Cloud) and data storage (Raw data).
- ASIG has prepared the Draft Guide and Methodology for the First Class Leveling Work,
based on the approved SACC projects and has drafted the field leveling process programs. Actually
is developing the field measurments by standart procedures.
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Fig. 2: Networks constituting the Geodetic Reference Framework of Albania

4-Transfer of ALBPOS system from SAC (ZRPP) to ASIG.
Joint working groups have been set up to carry out the transfer of the ALBPOS system from CAS
(formerly ZRPP) to ASIG.
5-Building a geospatial data system for the development of the regions through the beginning of
the creation of the basic map of the Republic of Albania.
The creation of the main layers, which contain basic digital maps, has been completed for about
90% of the areas of the regions.
ASIG has been updating urban areas with mapping and photogrammetric (orthophoto)
information through the application of DRONE (UAV) technology. The detailed project for aerial
photography with UAV technology for urban areas is completed in approx. 544 km2. In this
context the drafting of the Technical Specifications has been completed and the procurement
procedures are ongoing.
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Fig. 3: LIDAR Scan (DTM & DSM)
6-Projects tracking, participation in international events and capacity building of ASIG in the
processes related to the creation and management of the National Geospatial Information
Infrastructure.
- Terms of Reference (ToR) for staff training for CORS system and building module are
prepared. The Norwegian Government has provided training for 3 specialists from the CORS /
Cartography sector for a period of 2 weeks.
- ASIG in cooperation with the Norwegian assistance SK, have agreed related the
Department of Geodesy at the Faculty of Civil Engineering and with the professional secondary
school "Karl Gega", topography branch, on financial assistance for didactic teaching materials,
teaching training of pedagogues and students as well as to support the curriculum improvement.
2.2.2 The Directorate of National GIS and Geoportal performed the following tasks:
1. Functioning of the National Geoportal
- Maintenance of National Geoportal in accordance with Law 72/2012 and INSPIRE
Directive, which have consisted in avoiding problems related to its availability, related to
performance of layers for individual users, reduction of layer download time on the map, but
again related this problem are still undergoing testing for further improvements in performance,
downloading and printing from third parties, care for the "helpdesk" system, adding layers from
public users.
During the end of 2018 and the first half of 2019, the Portal was upgraded with new features such
as: Advanced Search, Download Service, Metadata Presentation by INSPIRE, Data Editing, New
Map Applications Function, User-friendly, high performance Portal, modern and user-friendly
interface, high data security, and 3D maps.
The automatic 'back-up' sistem was performed via Windows Server Backup-WSB, which realised
successful after testing and the 'restore' procedure of 'back-up'. To standardize this process a
document "Procedure to perform 'back-up' and 'restore' the Geoportal system through 'Windows
Server Back-up'" has been drawn up by the contractors.
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Fig. 4: Geoportal i Ri (2018-2019) (Kryefaqja)
During March 2019, it was performed the integration of the services provided by National
Geoportal with GG platform, that,s to say that all geospatial services provided by National
Geoportal will pass through this platform as well. Geospatial services hosted by the National
Geoportal will be accessible through the interaction platform (GG).
The Administrative Act on the function of National Geoportal was finalized by updating the
document on security system analysis, according to the Law No. 10325 of the State Database.
2. Interaction with WebGIS systems
The National Geoportal System already interacts through network services with Territorial
Planning WebGIS systems, Cultural Monuments, Urban Waste and ALBSREP. On the basis of
annual planning, the first 6 months provide for the interaction in the Address Book WebGIS
system, which is administered by the CSGD ( General Directory of Civil Status).
3. Implementation of the legal and sub-legal acts planned according to the matrix of acts for
2019, respectively for first 6 months are done.
4. Preparation of administrative and legal acts.
According to the annual work plan for the period January-June 2019 the the completed tasks are:
- Have been drafted and sent to the Prime Minister Office for approval, Draft-acts “On an
amendment to the Order Nr. 87, dated 25.07.2013 “On the composition, organization and
functioning of the Geospatial Information Board”.
- Finally, a package of Act's drafts is produced accompanied by an explanatory memo,
which after consultation and agreement on the content respectively with the Directorate of
Development and Good Governance, was forwarded by e-mail dated 8.05.2019 to the Directorate
of Policies and to the system of Good Governance in this department, to follow up to Deputy
General Secretary of CoM for approval and decision of this package by the government.
- Acts-Drafts on “State Standards for Technical Specifications of Geospatial Information in
Albania, were drafted and submitted for approval to the Secretary General of the CM:
12
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o “Transport Networks”, approved by DCM no. 133, dated 20.03.2019.
o "Geology", approved by DCM no. 134, dated 20.03.2019.
o “Ortoimagery”, Approved by DCM no. 397, dated 19.06.2019.
o "Digital Terrain Model" , approved by DCM no. 398, dated 19.06.2019.
- Act draft “On Uniform Rules for Geospatial Information Infrastructure” have been
submitted to the Secretary General of CM for approval.
- Act draft "Rules for the exchange of geospatial data sets and services between public
authorities" have been drafted and submitted to the General Secretary of CM for approval.
Approved by DCM no. 399 dated 19.06.2019.
In cooperation with the Directorate of Geodesy and Cartography, ASIG drafted and forwarded for
approval and decision the Act-draft “On some additions and changes in the decision “On the
Adoption of the Rules for Defining, Creating and Implementing the Albanian Geodetic Reference
Framework (KRJSH-2010) , as Metadata ”, as amended by Decision no. 322, dated 27.04.2016, of
the Council of Ministers. Approved by DCM no. 359, dated 29.05.2019.
5. Preparation of State Standards for geoinformation
Documents of State Standards for Technical Specifications of Geospatial Information in Albania
have been prepared on the following topics: a) "Pedology", b)"Basic map image", c) "Industrial
infrastructure" and d) "Agricultural and aquaculture infrastructure", in cooperation with
responsible public institutions for these standards as the Agricultural Land Transfer Center, ASIG,
the National Agency for Natural Resources, the Ministry of Infrastructure and Energy, the Agency
for Agricultural and Rural Development. These standards, together with the ten (10) standards
developed a year ago, are expected to be approved by the Council of Ministers.

Fig. 5: Standardeve Shtetërore për gjeoinformacionin
6. Publication of geospatial data in the National Geoportal
As part of the publication of geospatial data, the following data sets have been published in the
National Geoportal:
o High voltage lines provided by the OST.
o Electric cabins from OSSHE.
o Digital Surface Model and Hillshade.
o Corine Earth Cover 2018.
o Order 2 (Circuit Frontier _VKM 360).
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o Order 3 (Municipality Frontier_VKM 360).
o Under plant of hydropowers.
o Linking of underplants.
o Administrative Frontiers (images) - DCM360 2017.
Concerning the harmonization of geospatial data according to state standards for geoinformation,
data processing has been completed for the Themas: "Hydrography," Geographical Names "and
"Geodetic Reference Framework ".
7. ASIG: Coordination with Public Institutions for the Improvement of Geo-information
Infrastructure in the Republic of Albania.
In addition to the tasks of coordination, supervision and cooperation with the public authorities
responsible for the Themas of Article 11 of Law no. 72/2012 “On the Organization and Functioning
of the National Geospatial Information Infrastructure in the Republic of Albania”, on the
implementation of the deadlines set by the ASIG decisions on the standardization and storage of
geospatial information, meetings were held at the institutions which are in the role of the
responsible public authorities for the priority topics of this law, as follows:
o Address system.
o Transport networks.
o Hydrography.
o Protected areas.
o Geology.
o Demography.
o Land use.
o Ground cover.
o Seas.
o Urban infrastructure and government services.
On 28.02.2019, ASIG in cooperation with the IMPULS Project organized a Workshop on
“Standardization and Harmonization of geospatial data”, with specialists from the responsible
public authorities foreseen on the Themas of Article 11, Law no. 72/2012. The purpose of the
Workshop was to assist the responsible public authorities in the implementation of geoinformation standards for future projects and to harmonize the existing data with the developed
standards.
- Training seminars on the use of National Geoportal Services and the role of local selfgovernment units in the creation of geospatial information with specialists of local selfgovernment units, were organized in district level, with specialists of the district municipalities:
Tirana, Durres, Lezha, Shkodra, Kukës, Diber, Elbasan, Korça, Fier, Gjirokastra, Vlora.
- During the period February-March, a survey was conducted on the National Geoportal,
targeting about 700 official users registered in the Geoportal. Responses from 132 users who
completed the survey were compiled using analysis of usage problems.
- ASIG official website and National Geoportal website have published the ASIG achievements
on NSDI implementation, announcements of new geo-information layers recently released,
particularly important for the sensitivity of the updated administrative boundaries map - territorial
of local self-government units approved by DCM no. 360, dated 29.05.2019.
- Legislation on the right to information and protection of personal data is also strictly applyed.
14
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- Workshops and Seminars were held during April-June 2019 in cooperation with the JICA
project and the Norwegian project with the Department of Geography of the Faculty of History
and Philology and the Department of Geodesy at the Faculty of Civil Engineering regarding the use
of geoinformation and professional training of students to prepare to enter in the job market.
- Concerning the development of the project "Reform of the geo-information sector", a
document was submitted by the contractor on the "Geospatial Information Governance Policies
Sector in Albania."
- A project funded by the Central Directorate of the Norwegian Cadastre is the development of
the NSDI Maritime Geo-information Infrastructure with the aim of effectively managemen of the
coastal and maritime part. Based on the sectoral analysis of the laws, relevant policy documents
and strategies, the 8 responsible institutions for the production and maintenance of the NSDI
Maritime Database are identified.
- Another project funded by the Norwegian Government is the design and establishing of the
National GIS. To this end, a number of public authorities responsible for some of the most
important geoinformation topics participated in the workshop held on June 5-6, 2019 at ASIG
location with the aim of integrating their geographic information systems into National GIS.
8. Assistance to Public Institutions for the Development of Geoinformation Infrastructure.
- In the framework of the performance evaluation of IPRO & ALUIZNI activities, both
institutions were assisted technically in the construction of the geospatial database on legalized
objects by ALUIZNI and registered by IPRO. The data of these processes are published on the
National Geoportal and can be accessed through Username / Password (not public).
- State Committee of Cults assisted by ASIG in the construction of the Map of Religious
Buildings, will publish those Data and Information in the National Geoportal.
9. Upgrading IT Hardware and Software Infrastructure at ASIG
A risk management document for the IT systems administered by ASIG is in the process of being
drafted. The National Geoportal Sector is conducting periodic maintenance of the IT Hardware and
Software infrastructure of the National Geoportal and AlbTopo systems (JICA Project).
Comment: The above indicators and the progress made in their implementation indicate that the
implementation of NSDI in Albania is entered in a decisive phase for its full implementation, in
compliance with Inspire Directive and Law 72/12, where this evalutation is being assessed by
foreign European partners as well. There is a serious effort by ASIG to play its role as national
responsible and coordinator for the development of NSDI in Albania.
3.0 Results of the BESTSDI project
The objectives and tasks set under the BESTSDI Project aim to highlight the importance of
incorporating NSDI education and expertise into the university curriculum process as a necessity
for fulfilling the role of specialists and experts in its implementation, maintenance and use. In this
context, we appreciate that the BESTSDI Project enables the optimal incorporation of key aspects
of NSDI education, first of all expertise and instructional products to improve curriculum content,
and secondly laboratory logistics in support of concrete implementation of curriculum
improvement.
A careful examination of the outputs and activities of this project clearly indicates that the
achieved results are the right ones to achieve project objectives. We think that its most important
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objective has been achieved precisely because the project partners are trying to implement these
products in Universities curricula in education process.
In real terms, the products delivered and offerd are the result of a permanent and well-studied
activity by project leaders and executives, with a track records of activities and participation, with
standard documentation and information and easily implemented features with partners.
Regarding the products and the way of their realization, we emphasize:
o The realization of the products was supported in advance and ongoing by the high expertise
provided by EC Partner countries (Universities, Institutions, Institutes, etc.). The core product
of this expertise, permanently discused in many Workshops, two summer schools in Split, etc.
aimed to substantiate the necessity of introducing or improving curricula in partner countries
with NSDI-related topics, lectures and teaching activities, providing different schemes and
alternatives to curriculum intervention, different programs or courses at universities, which
deal specifically with geospatial data and information or interested in using NSDI products.
o The second realized product is undoubtedly the creation of a set of lectures, seminars and
laboratories, prepared by EC experts, as well as recognized experts from partner countries.
Creating teaching materials, with a view to incorporating or supporting the upgrading and
modernization of teaching curricula and new geoinformation courses, their systematization
and accessibility by anyone at the University of Zagreb database, is certainly an important
achievement of project.
o Defining and quantifying expertise from partners, documented in teaching materials, subjects
is another important project product.
o - Argumentation and steps for the realization of Lifelong Learning (LLL) by preparing and
delivering the appropriate curricula for this purpose and efforts to concretize them as a
process prior to project closure, is of course another product of the project with an impact on
supporting NSDI.
o - Equipping with computer technology with high processing parameters as well as other
accessories enable partners in Albania to build Learning Laboratories, oriented towards
realization of NSDI related courses.
o - The idea of executing a Memorandum of Understanding between project partners so that
there is a formal framework for future exchanges for harmonization of curricula, teaching
materials, mobility in partner institutions, can be considered as an important tool as well as a
product for application continuity and applying these results in the future.
3.1 Delivered BESTSDI products.
Within the project activities, studies, teaching materials, high-level and scientifically grounded
expertise have been systematically provided, all to concretize the above-mentioned products. In
an interactive process, through wokshops, summer schools, surveys, exchanged documents, etc. a
full analysis of the current situation of the curricula and aspects of geospatial education in the
partner countries, with the aim of providing geospatial specialists of different fields and topics in
the activity of public, private and business institutions, with enough expertise about NSDI. By
reviewing and inventorying the realised activities, we note the high rrythm and their continuity
which has enabled the achievement of the above mentioned products in the previous paragraph.
In the illustration of this review, we note that:
o 6 searches were carried out and 17 documents were sent, which served as the basis for the
achievement of the project's predetermined objectives.
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o In order to inform about the project activities, two types of e-newsletters (e-newsletters) were
created and distributed. For the purpose of internal information, 14 editions of the electronic
newsletter "BESTSDI Info", distributed to 220 email addresses.
o To inform the public 4 numbers of "BESTSDI Newsletter" electronic newsletters have so far
been distributed, which have been distributed to more than 2,000 email addresses, including
to various stakeholders and to all parties. interested in developing NSDI in partner countries.
o 3 national reports have been prepared for 2017, 2018 as well as 2019, for Albania, Bosnia and
Herzegovina, Kosovo, Montenegro and Serbia in order to present the situation and
achievements for the creation and development of NSDI and the role and learning activities
related NSDI. These reports provided also an overview of the current situation in the
Universities curricula as well as suggestions and recommendations for future actions by the
academic community to enhance NSDI expertise and education through curriculum review and
improvement, in an effort to meet the needs for specialists with such education in the public,
private, business Sectors, etc. The aim in this case is for SDI stakeholders in order to increase
the attention and requirements for meeting their needs with staff with appropriate
competencies for the development and use of NSDI. Within the project framework of meeting
the needs for specific expertise and knowledge related to the development, implementation
and use of NSDI as well as the creation of Learning Materials, it was provided a comprehensive
curriculum on NSDI issues, supported improvements to existing curricula and LLL under
specific conditions of each partner. During the third year of project implementation, teaching
materials were created on about 9 basic aspects of NSDI design, implementation and
operation for the topics that will be available as product through the above modules (Annex
1).
In arguing the appropriateness of the Learning Materials of the Table presented in Annex 1, it
should be note that Albania's partners, the Department of Geodesy of FCE and the Department of
Natural Resources of FGM, have conducted a review of their Curricula in order to determine
subject reports beetwen basic education and dedicated education in relation to geoinformatics
and the presence of NSDI education and expertise, taking into account also the structural changes
to the modernization of curricula that took place in 2017. From the analysis it was found that
tailored and conducted in 2017, had resulted in appropriate ratios between basic education and
geoinformatics courses, e.g. in the Department of Geodesy curriculum, geoinformatics courses
account for about 40% of the Bachelor and Master of Science programs. Significant changes have
also resulted in the Department of Natural Resources Program, where the GST Master Plan has
been adopted.
The analysis of the structured curricula was carried out based on the influence of the expertise
and feedback provided by European partner experts (Belgium, Germany and Croatia) in a series of
Workshops and activities within the BESTSDI project, which have convincingly presented and
clarified the need to improve existing curricula and introducing new courses or modules as a
necessity and deepening the modernization of programs content.
The expertise and careful examination of the content of geoinformatics curricula, as well as
considering the state, development and perspective of NSDI construction / implementation,
revealed that the programs had lacks related NSDI knowledge and education. This means that
there were opportunities for some teaching subjects to adapt topics, lectures concretized into
specific subject groups, in the context of NSDI creation and development, modeling of topics and
metadata, access to data portals networks , etc.
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Regarding the realised adaptations, we highlight two important moments: (1) considering the fact
that project partners result in different engineering education areas and with different geospatial
teaching subjects (Fig. 6) and (2) how to determine the relationship between existing curricula and
NSDI-related education knowledge, in view of the basic education provided at the Universities.
Experts have realized and schematized how to evaluate and justify the adaptation of existing
programs and the need to open new advanced programs etc.

Fig. 6: NSDI Education Curriculum Integration Scheme / BestSDI Project
In addition to the basic and advanced curriculum reflected in Figure 6, teaching materials have
been created for innovative and specific SDI topics in the curriculum, needed for adaptations to
existing programs.
We consider that these two schemes constitute products with useful conceptual values derived
from the project as a function of its objective and goals. They accurately reflect the need and
necessity of introducing NSDI knowledge, components and practices into the Universities
Curriculum, seeing this education in optimal relation to the core programs within geospatial and
geoinformatics university education. Adaptation of programs in this context constitutes and
complements the purpose and objective of the University Curriculum Development and
Improvement Program, in view of NSDI creation, implementation and use.
3.2 BEST SDI Project SDI curricula
As part of the project activities, the analysis of curriculum structure and content of existing
curricula at partner universities served as the basis for developing proposals for new curriculum
adaptations. Preliminary analysis of specific programs and courses in existing curricula identified
lacks and shortcomings of program quality and the need to improve them with new topics. In
concrete terms the analysis revealed:
o Spatial data were represented in existing curricula, but not oriented to target their treatment
in NSDI concept and processing.
o There is a lack on specific recognition and implementation of the important and formative
aspects of NSDI, recognition of standards, architecture, data model, etc., while it has been
noted that these aspects can be successfully adapted and implemented in master's degree
programs, or even in GIS programs.
o In existing programs, especially in Faculties that do not have specific expertise and use
geospatial data in the context of other subjects, it turns out that NSDI has not been properly
promoted and has not yet acquired the status of its necessity in the programs.
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o Selecting specific subjects as electives and adapting to one or more courses was probably the
most optimal solution, as long as there is a requirement for program revision, according to the
specific time of the universities.
o NSDI should be represented at legislative and promotional level.

Fig. 7: Skema konceptuale për adaptimin dhe krijimin e kurrikulave të reja
The analysis of the current situation revealed the necessity of improving the current Master of
Science curriculum in the form of adaptation of lectures and exercises. The Department of
Geodesy of FCE has adopted 8 subject programs. It should be noted that the existing curriculum
was revised in 2017 under the ERASMUS + project, GEOWEB. The FGM Department of Natural
Resources has also adopted 5 course programs, while the Forestry Faculty has requested new
courses and adaptations to existing programs.
Project partners began agreeing on the use and download of courses, course metadata, and
structure and teaching materials within the 2018-2019 academic year.
Tabela 2: Programet e adaptuara mësimore
Nr.
5.1

COURSES

SEMESTER

Faculty of Civil Engineering
Cadastral system &Land Use
Y 2, Sem 2
NSDI & legislation
Y 2, Sem 1
Geo-information science and spatial
Y 1, Sem 1
analysis
Digital Photogrammetry

Y 1, Sem 1

Geodetic Reference Systems

Y 1, Sem 1

Spatial databases and Web-GIS

Y 1, Sem 2

Land Management/Urban Planning
Y 1, Sem 2
(S)
Project management and Research
Y 1, Sem 2
methodology

No. of
STUDENTS

VOLUME OF
SDI CONTENT

Besnik Çomo
Dr. Sc. Arben Xhialli

50
15 - 25

20%
10%

Dr. Sc. Bujar Drishti

15 - 25

10%

15 - 25

10%

15 - 25

10%

15 - 25

10%

Arch. Elda Maçi

15 - 25

10%

Prof. Asoc. G. Gjata

15 - 25

10%

TEACHER

Prof. Asoc.
N. Kopliku
Prof. Asoc. Q. Skuka;
Dr.Sc. Bilbil Nurçe
Dr. Sc. Bujar Drishti;
Msc. Genti Qirjazi
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5.2
Mine Modelling
GIS
Photogrammetry
Satellite Geodesy & Hydrography
Remote Sensing
5.
Introduction to GIS
Land Use and GIS
Topographic Cartography
Forest Cadaster and GIS
National Forest Inventories and
Remote Sensing

Faculty of Geology and Mine
1
Edmond Hoxha
2
Edmond Hoxha
2
Boris Strati
2
Boris Strati
3
Spartak Kuçaj
Agricultural University of Tirana
1
Ilirjan Myteberi
1
Edmond Pasho
2
Ilirjan Myteberi
2
Ilirjan Myteberi
2

Elvin Toromani

20
20
20
20
20

30%
10%
30%
30%
30%

10
20
25
10

100%
30%
20%
20%

10

20%

4. SDI curricula implementation
Undoubtedly the main objective of the BestSDI project is to identify and realize the needs for
Inspire NSDI knowledge, lectures and applications, viewing this as a very important aspect, related
to geospatial information realization activities, now and in the near future. realization of NSDI.
For the BESTSDI project the realization of this objective necessarily requires the introduction and
increase of the weight of NSDI knowledge and practice in the curricula, which is accomplished by
reviewing the subject content of the teaching subjects as they evolve, taking into account the type
of faculty, level and need of use of data and information they have, curriculum structure, etc.
In this context, in the last two years, the BestSDI project provided a series of activities, which
consisted of successfully accomplishing the main objective. It is worth mentioning the realization
of:
- NSDI Education Curriculum Integration Scheme.
- Conceptual scheme for adapting and creating new curricula.
- Creating teaching materials, such as lectures, exercises, etc. carefully structured into 9
main topics, covering SDI as a whole.
- Structuring them into a database and accessing through Moddle.
- Establishment of new laboratories for each partner for data processing and acquisition of
geospatial information products.
- Programming the process of incorporating these materials into each partner's curricula.
- Preparation and dissemination of SDI National Reports with a view to assessing SDI
development in partner countries and quantifying SDI knowledge in view of improving and
evolving Curricula.
- Organizing 2 summer schools in Split, Croatia on July 2017 / June 2018.
- Developing lectures or presentations at seminars held in Niksic/Montenegro, Banja Luka/Bi
& H, etc.
- Organize and review stakeholders surveys (public and private produsers and user) and
students to evaluate the NSDI activities and products applied.
All of these activities and products actually enabled the realization of a real and quality process,
with a positive impact on almost the project partners' curriculas.
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4.1 SDI in study Programs
The specific objectives of the BESTSDI project were to: develop, adapt or even create new
curricula oriented to GIS and NSDI related programs. The direct inclusion of NSDI-related and
adapted courses aims in part to improve and modernize all basic education programs, where
students will gain the knowledge to more effectively manage the spatial data and services offered
by NSDI, meanwhile will understand that this knowledge is very important in the labor market,
understand its role, and the fact that working in the NSDI environment will be an irreversible
requirement and standard for engagement. In its activities, the Project has also introduced the
inclusion of NSDI and its theoretical-practical aspects in undergraduate and postgraduate studies
in academic institutions, with the aim of strengthening its profile as a geospatial specialist with
good theoretical knowledge and modern computer technology and digital. Also, through
education, it aims to raise awareness of the benefits of well-planned, harmonized and spatially
available data.
The project also aims to develop curricula for the qualification of academic staff, doctorates and
the provision of optional courses according to the concept and principle of "lifelong learning"
(LLL). This includes the development of:
- Compulsory i SDI courses for undergraduate programs in geodesy,
- SDI modules in postgraduate programs in geodesy and geoinformatics,
- SDI course usage components (no full courses required) for undergraduate degree
programs in partner faculties,
- SDI Elective Courses in Partner Graduate Studies Program (Geospatial Data Users).
- Continuous LLL training courses (lifelong education) of a wide range of professionals.
The UPT and UB partners should follow up on the initiated collaboration to find spaces for the
implementation of the format and standards especially of postgraduate and doctoral studies in
public universities. Designing programs for these levels requires more information and data to
develop appropriate and efficient programs for the quality education and qualification of
specialists. However, a consultation process and preliminary program may be developed under the
BESTSDI project.
Also it is important that have started a process to encourage Master of Science students and PhD
candidates to undertake graduate degrees in various NSDI fields and aspects. During this year at
least two diploma defenses were implemented by students and 10 ASIG students completed their
internships. We believe that this experience should be encouraged and supported by the academic
staff of universities as a good practice.
4.2 Spatial Data Infrastructure in Long-Life Learning courses
One of the tasks set out in the BESTSDI project goals is to organize lifelong learning courses. At the
IMPULS Joint Seminar and the BESTSDI project in April 2018, the importance of holding the
Refresher Courses of Essential and Essential Knowledge related to NSDI was discussed.
At the end of 2018, the FCE Department of Geodesy compiled a program of topics for presentation
and reference with specialists who have previously completed their studies in geodesy.
As part of the realization of this BESTSDI project objective, Department of Geodesy in cooperation
with the State Authority for Geospatial Information (ASIG), on 3 July 2019, organized the BESTSDI
Training Workshop on LLL.
With the participation of Master of Science students in "Geodesic Engineering", Faculty of Civil
Engineering (FCE), experts of state institutions such as National Territorial Planning Agency (NTA),
Albanian Geological Service (AGS), Institute of Construction (IC) ), Municipality of Tirana, Territorial
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Development Agency (TDA), Military Geographic Institute and Infrastructure (MGII), Real Estate
Registration Office (IPRO), State Authority for Geospatial Information (ASIG) and private
companies - Research Companies of the Earth. Topics discussed were:
- INSPIRE and NSDI, Architecture and Legislation (SDI Concepts and Principles).
- Topics in SDI (Ortho-photo and spatial databases and WebGIS), (SDI data modeling and
data harmonization).
- Working with Portals and Databases (SDI Input Mechanisms).
- SDI for Thematic Applications.

Likewise, the Faculty of Mining Geology has organized 3 x 2 day LLL courses. Meanwhile, such a
course was also conducted by the Faculty of Forest Engineering at the Agricultural University of
Tirana.
In the context of realizing the objectives and informing private companies and steakholders about
SDI, the Geodesy Department supported the initiatives of two private companies to organize free
training courses for surveying and geo-information specialists on equipment and modern
technologies of positioning or measuring in the process of geospatial data collection. In this case
we mention the company “GEOTRIM Ltd.” (Authorized Dealer of Trimble Inc.), which has
organized and continues to organize a free 3 day training seminar (10.06 - 12.10.2019) on Trimble
GNSS and Total Stations receiver technologies, accompanied by related computer processing
software.
Geo-Vjosa Company Ltd. organized during May 2019 free short courses on the use of Geomax
Instruments technologies (Total stations and GNSS).
Finally, the new Geomatics Laboratory, benefited under the BESTSDI project with the computer
equipment as well as the software being installed will be used for demonstrations on NSDI, such as
WebGIS or Orthophoto use, of satellite imagery, emphasizing in this case that these learning
activities will serve to deepen the knowledge and applications within the curriculum adoptions as
well as the future organization of LLL courses and trainings.
5. Conclusions
The content elaborated in this Report is an effort by the authors to reflect the state and
development of the Geospatial Data Infrastructure in Albania, the role and activities of the
responsible institutions for NSDI, the role and support given by the University and the impact of
the BESTSDI project in this process.
As this report reflects / presents the latest developments and activities for the construction of
NDSI in Albanaia, not only for the first 6 months of 2019, but it has also considered a review of
NSDI developments for the last 3 years in relation to objectives and activities of the BESTSDI
Project and its expected impact we highlight the following conclusions:
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1. Development of planned activities in the project, realization of the overall objectives by
the UPT partner, we think has had a positive impact on the process of improving curricula with
issues, lectures or seminars for the construction, development and use of SDI.
2. In the process of developing the activities, we believe that the BESTSDI project has
become recognized and touched by academic bodies, students, specialists and institutions.
Presentation of lectures or seminars in the teaching process, immediate implementation of the
Geomatics Laboratory 2 (Photogrammetric & RS), contribution by the BESTSDI project,
participation in training seminars, etc., made the project and its positive impact clearly known.
3. Curricula at the Faculties of UPT (FCM & FGM) structured or adapted under the BESTSDI
project, became effective 90% during the 2018-2019 academic year, aiming to modernize and
bring them closer to European standards of education in the field of Geodesy, Geology and
Geoinformation education.
For the FGM, within the ERASMUS + project, GEOWEB has approved the launch of the GIS
Master's Degree Program by the Ministry of Education and Sports, which includes subjects
recommended by the BESTSDI Curriculum.
4. From the findings presented in this report on the state, development and realization of NSDI,
we can conclude that:
- There is positive and qualitative progress and deepening of the NSDI implementation
process in Albania. Construction of the New Portal with advanced features and functions,
implementation and adoption of 22 themes standards in line with INSPIRE standards, initiation
and implementation of the harmonization process for 6 themes, implementation of several
projects for the SSC, creation of basic 3D mapping and preparation of a range of geoinformatics
products, ready to use, precisely defining a set of procedures, which enable the construction and
use of data in SDI, coordination achieved, etc. are indicators that affirm / promise a positive and
qualitative development of SDI creation in Albania during these 3 years.
- ASIG has made real progress in SDI coordinating with public institutions, concretizing it
with legal agreements regarding the process of metadata creation and data standards, accessing
specific topics from these institutions through portals in coordination with the main portal.
- The Department of Geodesy has significantly increased its cooperation with ASIG in order
to fulfill the tasks of the BESTSDI project and NSDI-related education and training through the
activation of ASIG specialists in the teaching process, in the implementation of Master's level
teaching practice at ASIG activities such as training seminars, LLLs, etc.
- Finally, ASIG as a key player in the creation and development of NSDI, is making good
efforts with foreign institutions or participating in EC projects to enhance the expertise of its
specialists. In the process, there are attempts to gear/include/activate the Department of
Geodesy.
- The current development of SDI in Albania is dictating the undertaking of a reform within
ASIG, in order to prepare this institution for the next stages of SDI implementation.
6. Abstract
This report was compiled in the framework of the objectives and products set forth by the
ERASMUS + project, BESTSDI, for the evolution of the geospatial education process, by improving
curricula or adapting new subjects, based on the schemes and procedures obtained during project
development.
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The annual reports for each country partner in the project have been produced as a product each
year in order to make a more realistic assessment of SDI developments in the country, a major
project at European level deriving from the implementation of the Directive. INSPIRE of EC / 2007.
In this context, this report and the two previous ones, i.e. 2017, 2018, are designed to help
achieve the objectives of the BESTSDI project and to identify and publish NSDI developments for
each partner country.
In this context, this report has detailed the NSDI developments in Albania, aspects of the
realization of its basic components such as: System Architecture, Standards Building, legal
implementations, reflection of various activities and projects to build it .
At the top of the report the development state of SDI is noted and reflected. This situation has
been assessed and judged based on ASIG's activities and accomplishments, as the Responsible
Authority and Legal Coordinator for SDI Creation and Development in Albania.
In the last three years and specifically in the first 6 months of 2019, good and qualitative progress
has been made towards the legal finalization of the Standards for 22 INSPIRE themes, Construction
of the New Portal with advanced features and features, launch of data harmonization process,
development of various projects in support of NSDI data collection process, etc.
Based on this situation, the report also presents the various products of the BESTSDI project,
which aim to enhance and influence the process of geospatial education in the context of NSDI
construction and use.
Outputs such as evaluating existing curricula, the need for change and adopting SDI and INSPIRE
issues in order to deliver student education and expertise with the concepts, practices, procedures
of construction, implementation and use of SDI are seen as the main objective of the project.
The BESTSDI project, during its development, has provided a range of products in line with this
objective. We should mention the implementation of two logical schemes used in the process of
defining new curricula or subjects up to new programs, considering the fact that project partners
have geospatial education and geoinformatics applications at different levels.
The report actually reflects: creation of teaching materials (lectures, seminars, exercises) by
BESTSDI project participants, creation of a database of them, subjects that required adoption or
modification of curricula, their application and implementation during the academic year 20182019, the creation of new laboratories with the contribution of the BESTSDI project, with the aim
of supporting the teaching and learning process of students, preparing and developing lifelong
education (LLL) courses, etc. In the report based on these realizations, it is also possible to
examine the impact of the project on SDI developments.
All of these products have been seen and faced with the need to respond to NSDI developments
both in each country and in Albania.
This way of preparing the report has enabled the final evaluations, which serve not only to
evaluate the achievements and accomplishments of the project, but also to serve the institutions
and stakeholders in this field up to the public level, in order to highlight the needand nessesary for
student and specialist education by highlighting the fact that NSDI is seen as a unique system
where all geospatial activities will be supported in the future.
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Anex 1
Tabela 1: Tema mesimore per adaptim ne kurrikula mesimore ne universitete (Best SDI)
Modul
Module 1. SDI concepts
and principles

Tema
The usage of spatial data in different application domains: examples of
spatial data (sets) and applications;

Module 1. SDI concepts
and principles

Existing barriers to access and use spatial data: non-harmonisation,
licensing and pricing, restricted use, …;
Quality and Experience of a Service: how well does a service work from a
user perspective (the way it is organised and can be used, portrayal, …)
and from a technological perspective, i.e. against standards or
specifications (availability, capacity and performance);
Introducing the publish-search/find-bind paradigm by using single points
of access (portals) to distributed data and services;
Different approaches and different steps in applications development: the
need to start with a well thought and good design;
Methods for requirements analysis in GI including the definition of work
processes and data flows, functional and non-functional requirements;
The design of usable user interfaces to support the many interactions in
the work process: using mock-ups to create a first visual outline of the
intended interfaces;
The role of metadata in SDI, the different types of metadata (discovery,
evaluation and usage) and the standards they are built upon (ISO 19115,
ISO 19119 and ISO 19139);

Module 5. SDI Assessment
and Quality Issues
Module 2. SDI at Work
Module 9. SDI Application
Development
Module 9. SDI Application
Development
Module 9. SDI Application
Development
Module 2. SDI at Work
Module 3 SDI Data
Modelling and Data
Harmonization
Module 3 SDI Data
Modelling and Data
Harmonization
Module 5. SDI Assessment
and Quality Issues
Module 7. Technological
Trends
Module 9. SDI Application
Development
Module 9. SDI Application
Development
Module 9. SDI Application
Development
Module 1. SDI concepts
and principles
Module 1. SDI concepts
and principles

Comparing existing data sets or data models against specifications;
Methods and steps for data transformation and the definition of syntactic
and semantic transformation rules;
Overview of tools and environments to perform testing and validation;
SDI to improve sharing and exchanging data, but taking into account
sensitive information by using secure access mechanisms and protection
of (spatial) features.
Some examples and exercises to identify use cases given a pre-defined
work process for different actors;
Methods for mapping and describing business/work processes to identify
the activities, the actors and interactions that take place, and the role of
data and geographic information in those processes in particular;
What are and how do Agile development methods work, such as Scrum:
the interactive approach through the organisation of sprints;
Different types of SDI and different models: hierarchical or network
based, connecting distributed resources;
Different components of SDI: data, metadata, access mechanisms,
standards, people and organisations, institutional and legal aspects …;
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Module 7. Technological
Trends
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Development
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Development
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Harmonization
Module 3 SDI Data
Modelling and Data
Harmonization
Module 2. SDI at Work
Module 5. SDI Assessment
and Quality Issues
Module 6. Nontechnological

How to evaluate whether a data set or a service is of the required quality
and is fit for purpose (fit for intended use);
Reading and using the UML conceptual modelling language (including
how to read application schema’s);
Modelling our universe of discourse: spatial, temporal and other aspects;
Fundamentals on how the WWW works, the technology stack and
protocols used, its basic operations and the importance of URI’s, URL’s
and URN’s;
The difference between QA of spatial data production and data products
(in terms of accuracy, completeness …) and QA of SDI components;
The difference between QA and conformity/compliancy with standards
and specifications in the context of SDI;
Overview of different license and business models for the distribution of
spatial data (including the Creative Commons framework);
The Open Data movement and the application of Open Data principles in
the context of SDI in different countries of Europe;
Overview of the major developments and trends as defined by UN-GGIM
and OGC (with focus on technological trends);
3D/4D geospatial data: space and time including the provision of
examples on: moving objects in space (eye-tracking), agent-based
modelling (indoor/outdoor); augmented reality (looking to the past and
into the future); etc.
Analysis of differences and commonalities between different data sets
and identification of specific challenges to link/integrate them;
Visit to and exploration of specific platforms and tools: small assignments
to access and use the available information/data.
What are Application Programming Interfaces (API’s) and what are
geospatial API’s: examples of how they are used in the context of SDI;
Zooming in on different geospatial API’s such as OpenLayers,
OpenStreeMap, Leaflet, etc. Smaller exercises to use these environment
to carry out simple GIS tasks.
Data harmonisation and semantic interoperability;

The role of ontologies and vocabularies;
The role of catalogues and catalogue services, and the concept of
harvesting catalogues;
Detailed QA and quality control issues related to metadata and
catalogues: problems and issues that might occur, including examples and
how to solve them;
Authoritative spatial data and official registries and/versus volunteered
geographic information and crowdsourcing.
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Developments
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Overview of relevant European Directives and national legislation in the
thematic (and related) fields;
Explaining and analysing examples of product specifications and INSPIRE
data specifications in particular (examples to be chosen depending on the
field of interest);
Geospatial data and their integration with other data/information for
different applications;
Main geospatial standards, the standardisation process and relevant
standardisation bodies;
Methods for testing and validating harmonized data against data
specifications including examples;
The influence of huge amounts of data on the way we work (big data):
cloud computing; workflow and provenance; big data analytics; big data
coming from social networks/media; etc.
New ways to publish and use geospatial data on the web by making use of
semantic web technology such as linked data: examples and small
exercises on usage and implementation;
Architecture patterns and overview of the Service Oriented Architectures
used in most SDI’s, based on at least three tiers: data, applications
(clients) and services;
Encoding mechanisms and data exchange formats (including XML, GML
and RDF);
OGC web service interfaces for accessing, discover, download, visualize,
process … geospatial data;
Detailed explanation and discussion on how WMS, WFS and CSW work,
including examples from INSPIRE;
E-Government processes and the location enablement their G2C, G2B and
G2G interactions;
Analysis of typical e-Government processes and modelling them using the
BPMN (standard) language;
Data quality and validation of transformed data.
Exercises to set-up different type of OGC web services such as
WMS/WMTS, WFS, CSW.
Approaches to make the linking and integration of disparate data
resources from the same application field including some exercises;
Providing examples of good geoportals and open data portals and discuss
the characteristics of good portals (rich content, multiple providers, …).
What is Quality Assurance in the context of SDI’s and how does the
quality control process work?
Introducing aspects related to value, cost/benefits and performance
management in the context of SDI’s.
ISO 19100 series of standards: reference model, spatial schema, temporal
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schema, rules for application schema, portrayal, data product
specification, …;
Web services: what are they; what can they do; how do they work and
what are different types of web services;
Overview of support of OGC web services in popular GIS software;
How to share spatial data to a maximum degree, while protecting
sensitive information (such as personal information);
Identification of specific metadata initiatives and specifications, and
different ways to handle and describe the metadata;
Analysing metadata records and comparing them with basic discovery
metadata collected in SDI catalogues;
Provide examples and ‘simple’ exercises to search for specific data sets
and services, to correctly evaluate the content of the metadata record
and to bind the data in a GIS desktop or other application;
Examples of existing SDI’s, their evolvement over time and comparison
worldwide.
SDI assessments: different methods to compare and benchmark SDI
implementations;
Major programmes to support better and more data, more accessible and
easy to use: Copernicus and GNSS, Galileo, …
SDI’s as answer to resolve those barriers: facilitating access, stimulating
sharing and optimizing use;
Exercise to explore different SDI’s and evaluate them based on one or
more methods and to compare results;
New ways of data acquisition and new data sources: UAV’s; Image-based
Mobile Mapping, Laser scanning, Crowd Sourcing and VGI; etc.
Difference between conceptual, logical and physical data models;
Discussing the need for elaborating a good strategy for service
implementation: how to implement portrayal, how to organise layers (in
case of WMS); potential issues of performance; …
Detailed overview and comparison of relevant European (and national)
legislation with regard to GI and other public sector information: INSPIRE,
PSI, Aarhus & Access, …;
Overview and analysis of specific spatial data models and comparison
with the relevant INSPIRE specifications: examples of existing data sets;
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