
 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 

 

 

 

Mapping of SDI Education in Europe 
 

Short Description: 
This report presents the approach for exploring and investigating the offer of academic 
education on Spatial Data Infrastructures (SDI) in Europe through the creation of a Map of 
SDI Education. Information on existing courses on SDI and related topics is collected, 
analysed and presented, with the aim to provide an as complete an overview as possible of 
the current landscape of academic SDI Education in Europe. 
 
Keywords: 

Spatial Data Infrastructures (SDI), Open SDI, education, academic courses 

 

 

 

  

Authors 
• Glenn Vancauwenberghe (KU Leuven) 

• Santiago Molano Bernal (KU Leuven) 

• Saudade Pontes (KU Leuven) 

• Frederika Welle Donker (TU Delft) 

• Bastiaan van Loenen (TU Delft) 

• Dražen Tutić (Uni Zagreb) 

• Hrvoje Tomić (Uni Zagreb) 

• Ali Mansourian (Lund University) 

• Mahdi Farnaghi (Lund University) 

• Jan Schulze Althoff (Bochum University of Applied Sciences) 

• Nathalie Pitz (Bochum University of Applied Sciences) 



 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
2 

   
 

Table of Content: 
 

1 Introduction ..................................................................................................................................... 3 

1.1 The SPIDER project .................................................................................................................. 3 

1.2 Mapping of SDI Education in Europe ....................................................................................... 3 

1.3 Structure of the document ...................................................................................................... 4 

2 Methodology ................................................................................................................................... 5 

3 Analysis ............................................................................................................................................ 7 

3.1 Countries and institutions ....................................................................................................... 7 

3.2 Course language and study load ............................................................................................. 9 

3.3 Course level and fields of study ............................................................................................. 10 

3.4 Course topics ......................................................................................................................... 12 

4 Conclusion and next steps ............................................................................................................. 15 

Appendix I: List of SDI courses............................................................................................................... 17 

 

  



 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
3 

   
 

1 Introduction 

1.1 The SPIDER project 
In the past 20 years, European public authorities have invested considerable resources in the 

development of spatial data infrastructures (SDIs). With the European INSPIRE Directive as an 

important driver, national SDIs were developed throughout Europe to facilitate and coordinate the 

exchange and sharing of geographic data. These SDIs initially focused on data sharing among public 

authorities. Together with the implementation of open data policies to make government data 

available and reusable without any restrictions, public administration started to make a shift towards 

the establishment of an open SDI, in which also non-government data and actors are considered as a 

key to the performance of the infrastructure. 

The concept of Open SDI is about openness to new stakeholders in the spatial data ecosystems, besides 

the traditional mapping agencies that have been dominant for many years. SDI development and 

implementation should not only involve the traditional data producers, but also key stakeholders 

outside the government, such as citizens, companies and small and medium-sized enterprises (SMEs) 

in particular, NGOs and education and research institutions, which could be both producer and user of 

spatial data. Open SDI also is linked to developments and trends in other domains and fields, such as 

open government, open data, open science, open data and open software. This new paradigm on SDI 

means that new, particular skills are required, which currently are not offered by traditional SDI 

education. Open SDI education requires a shift in both the ways of teaching and learning, which should 

become more active, and in the content of education, include new concepts and topics. Furthermore, 

collaboration between higher education institutions (HEIs) is essential, since implementing - and 

teaching on - Open SDI requires a multidisciplinary approach, involving experts from different fields. 

The main objective of the SPIDER project is to promote and strengthen active learning and teaching 

towards Open SDI. Sub-objectives of the project are 1) to explore, develop and implement the concept 

of Open SDI as a new paradigm to SDI education; 2) to promote and facilitate active and 

multidisciplinary learning and teaching on Open SDI; and 3) to drive the exchange and update of Open 

SDI teaching and learning resources by teachers and students. 

1.2 Mapping of SDI Education in Europe 
In order to have a full picture and better understanding of the SDI Education landscape, the SPIDER 

project aims to develop a Map of SDI Education in Europe. This mapping of SDI Education in Europe 

explores and investigates the current offer of academic education on SDI in Europe, and identifies the 

actors currently involved and topics covered in SDI education. Information on existing courses on SDI 

and related topics is collected, analysed and presented, with the aim to provide an as complete an 

overview as possible of the current landscape of academic SDI Education in Europe. The mapping of 

SDI Education provides an in-depth description and investigation of existing courses on SDI, collecting 

and analysing information on the programs in which SDI education is included, the topics addressed, 

the learning objectives and the teaching and learning activities that are adopted.  
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This report describes the methodology applied for the mapping of SDI Education and provides a first 

analysis of the courses currently included in the map. While the information on these courses will be 

made available online through the SPIDER platform, the map will regularly be updated, by adding new 

courses and collecting additional information on courses. Teachers, researchers, but also students with 

an interest in SDI will be able to use the map to gain insight in the current supply of courses on SDI and 

related topics in Europe. SDI teachers and researchers will be invited to provide information on the SDI 

courses they’re involved in. More in-depth investigations of the collected information will be executed 

during the project duration, and the results and findings will be disseminated in additional publications. 

1.3 Structure of the document 
The document is structured as follows: after this introductory chapter, the second chapter discusses 

the methodology for collecting and processing the data and information on existing SDI courses in 

Europe. The third chapter contains an analysis of the courses currently included in the Map of SDI 

Education in Europe. The fourth chapter briefly discusses the next steps. In annex to this document, a 

course factsheet is provided for all SDI courses included in the analysis, with key information on each 

course.  
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2 Methodology 
 

With the creation of a Map of SDI Education in Europe, the SPIDER project aims to investigate the 

current landscape of academic SDI Education in Europe. For the preparation of this Map, information 

on existing courses on Spatial Data Infrastructures (SDI) and related topics was collected. The focus of 

the analysis was not on full programs or particular lectures or other teaching activities. The data 

collection and analysis are done at the level of individual courses. A course refers to a unit of study 

within a program that focuses on a specific topic. A course usually consists of a series of teaching 

sessions, which may be lectures, seminars, practical exercises, etc. Students often receive a grade and 

academic credit after completion of the course. 

Another key element determining the scope of the data collection and analysis is the focus on ‘Spatial 

Data Infrastructure (SDI)’-related courses. A course is considered to be SDI-related in case Spatial Data 

Infrastructures (SDI) or a key component of SDIs are one of the main subjects of the course. Examples 

of key components of SDIs are geospatial standards, networks services, data models, metadata, GI/SDI 

legislation, GI/SDI policies, access mechanisms, technologies for setting up SDIs, SDI assessment, etc. 

Courses dealing with just one or some of these components, were also considered to be an SDI-related 

course, and selected to be included in the analysis.   

A first template for describing SDI courses and collecting relevant information on these courses was 

prepared and tested on the SDI courses in which the project partners are involved. After this testing 

phase, a revision of the characteristics took place and a final set of characteristics was selected, which 

on one hand provides all relevant information on a course but on the other hand could easily be 

completed for all courses, based on online course descriptions and/or information provided by 

teachers and experts involved in the courses. It was decided to collect for each course information on 

the following aspects: 

1. Course name 
2. University 
3. Country 
4. Tutor(s) 
5. Credits (ECTS) 
6. Language(s) 
7. Programme(s)/Degree 
8. Course content  
9. Learning objectives  
10. Course methods 
11. Link to online course description 

 
The data collection consisted of two main activities: 1) a screening of the online descriptions of SDI 

courses and relevant programs by the project team and 2) the completion of the ‘course description’ 

template by teachers and researchers involved in SDI education. Each project partner contributed to 

both data collection activities, by searching for and screening of online course descriptions and inviting 

SDI teachers and researchers to fill-in the course description template. Each partner was responsible 

for screening and contacting research in a specific region: 
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• Scandinavia and Baltic States: Sweden, Denmark, Finland, Norway, Lithuania, Latvia, Estonia, 
Iceland (Lund University) 

• Western Europe North: Netherlands, Ireland, United Kingdom, Luxembourg (Delft University 
of Technology) 

• Western Europe South: Belgium, France, Spain, Portugal, Italy, Malta, Greece, Cyprus (KU 
Leuven) 

• Central Europe: Germany, Austria, Czech Republic, Hungary, Liechtenstein, Poland, Slovakia, 
Switzerland (Bochum University) 

• South Eastern Europe: Croatia, Slovenia, Bulgaria, Romania, Bosnia Herzegovina, Serbia 
(University of Zagreb) 
 

Based on the information collected through these data collection activities, originally 138 different 

courses were identified as SDI courses and proposed to be included in the analysis. After checking the 

quality of the information but also the content of the course, 12 of the proposed courses were 

excluded. Main reasons for excluding  courses were 1) an online course description could not be found, 

2) the lack of information on key course characteristics, 3) information on the courses was not available 

in English and could not be translated by the project team and 4) the identified course could not be 

considered to be related  to SDIs.  

The analysis presented in this report focuses on the 126 SDI courses currently included in the database 

(status of 1 July 2020). Together with this report, the information on these courses will be made 

available through the online Map of SDI Education (prototype version), and SDI teachers and experts 

will be invited to provide additional information on the courses they are involved in. Several 

communication and dissemination activities will be implemented, to raise awareness about the launch 

of the Map of SDI Education and invite people to contribute to the Map.  

Important to mention is that the SPIDER Map of SDI Education builds further on and aims to contribute 

to various existing approaches for mapping the GI/SDI education landscape: 

• The Erasmus project GI-N2K (Geographic information: Need to Know) aimed to improve the 
way in which future GI professionals are prepared for the labour market so that the GI sector 
in general can evolve in a dynamic and innovative way. As part of the project, a Map of GIS&T 
(GIS&Technology) Education in Europe (see http://www.gi-n2k.eu/home-test/) was 
developed, which provided an overview of GIS&T courses in Europe. More than 400 different 
GI courses were identified, but only a small subset of these courses deal with SDI and related 
topics. 

• The work on mapping the GI Education landscape currently is continued under the Erasmus+ 
Sector Skills Alliance project EO4GEO, in which not only the GIS&T domain but also the domain 
of earth observation is covered. Through on online survey, information was collected on 231 
relevant education and training resources. These resources include both academic education 
and vocational training resources in the domains of geographic information (GI) and earth 
observation (EO).  
 

The SPIDER Map of SDI Education in Europe continues to build on the approaches and results of both 

previous initiatives, but with a special focus on SDI. This more focused approach resulted in a better 

coverage of SDI education in Europe, as a higher number of SDI-related courses could be identified and 

further investigated.  
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3 Analysis 
 

This chapter provides an analysis of the courses currently included in the SPIDER database of academic 

SDI courses in Europe. These are the courses identified, described, and verified before the 30th of June 

2020. In total 126 different courses have been identified and verified as courses meeting the 

requirements to be considered as an SDI-related course. It should be noticed that the courses included 

in the analysis represent neither the complete list of SDI courses currently provided in Europe nor a 

representative sample of SDI courses in Europe, as the methodology applied for collecting the courses 

has certain limitations. However, the applied data collection approach resulted in the most 

comprehensive and up-to-date inventory of SDI-related courses in Europe. Therefore, the analysis of 

this courses provides insight into different key aspects of the current offer of SDI education in Europe. 

3.1 Countries and institutions 
Courses have been collected, which are offered in 22 different European countries. The list of 

countries, and the higher education institutions providing the courses, are presented in Table 1. As it 

can be seen from this table, five countries together are responsible for more than half of the courses 

included in the analysis. Germany (22 courses), Austria (15), Sweden (12), Czech Republic (11) and 

Spain (11) account for 56% of the courses that were recognized as SDI courses. In addition, in the 

Netherlands (9) a relatively high number of courses were identified. It should be noticed that three of 

these countries with a high number of courses (Germany, Sweden and the Netherlands) are countries 

where a SPIDER project partner is located.  The project partners engaged their – national – academic 

networks in providing information on their SDI courses, already had some understanding of the SDI 

courses in their own country and were able to discover and read course descriptions provided in the 

national language, which might have an impact on the number of courses that were identified in these 

countries. However, it should also be noticed that in some other countries, i.e. countries not 

represented in the SPIDER consortium such as Austria, Spain and the Czech Republic, a high number 

of SDI courses could be identified as well.  The availability and accessibility of online information on 

courses also clearly had an impact on the number of courses. In some countries, such as France, a high 

number of SDI courses was identified in the first phase, but no information on the characteristics of 

these courses could be found online. As a result, these courses were not included in the analysis. 

With five different SDI courses in total, France still is relatively well represented in the analysis. In 

Finland (4), Belgium, Croatia, Portugal, Switzerland, United Kingdom (each 3), Denmark, Greece, 

Lithuania and the Republic of Serbia (each 2), multiple SDI courses were identified and included in the 

analysis as well. For Estonia, Italy, Luxembourg, Norway and Poland, only 1 course was identified and 

selected for the analysis at this stage. The ambition, however, is to identify and collect information on 

additional courses in these countries, in the next round of data collection. In the final chapter of this 

report, the future data collection activities will be further discussed.  

Besides looking at the countries covered in the analysis, the universities involved in SDI teaching are 

also an interesting element in the analysis. Based on the information collected, SDI education currently 

is provided in – at least – 63 different higher education institutions in Europe.  Almost one third of 

these institutions are located in Germany (13 different institutions) or Spain (7 universities). The Czech 
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Republic is the only other country where 5 different higher education institutions offering SDI-related 

academic education have been identified. Four different institutions involved in SDI education were 

identified in both the Netherlands and Austria, while SDI education is offered by three higher education 

institutions in Sweden, France, Finland, and Belgium.  

With regard to the number of SDI-related courses provided at a particular university, the Carinthian 

Technical Institute (8), the Royal Institute of Technology (6), University Osnabruck (5) and Bochum 

University (5) provide the highest number of SDI courses. There are twelve other institutions currently 

providing at least three different SDI courses. Almost half of the universities included in the analysis 

(31) are offering just one SDI-related course that is included in our database of SDI education. 

 

Table 1 Countries and institutions providing SDI education 

Country Universities 

Germany (31) University Osnabruck (5), Bochum University (5), Karlsruhe Institute of 
Technology (4), Jade Hochschule (3), Hochschule Anhalt (3),  Leibniz University 
Hannover (2), TU Dresden (2), TU Munich (2), Muenster University (1),  
University Oldenburg (1), University of Potsdam (1), University of Rostock (1), 
Karlsruher Institut für Technologie (1) 

Austria (15) Carinthian Technical Institute (8), University of Salzburg (3), TU Wien (2), 
University of Natural Resources and Life Sciences Vienna (2) 

Sweden (12) Royal Institute of Technology (6), Lund University (4), University of Gävle (2) 

Czech Republic (11) VSB Technical University of Ostrava (3), University of West Bohemia (3), Masaryk 
University (2), Palacký University (2), Czech University of Life Sciences Prague (1) 

Spain (11) Universidad Politécnica de Madrid (4), Universitat Autònoma de Barcelona (2), 
Universitat Politècnica de València (1), Universitat Jaume I (1), Universidade da 
Coruña (1), UNIGIS Girona (1), Universidad Zaragoza (1) 

Netherlands (9) TU Delft (3), University of Twente (ITC) (3), VU Amsterdam (2), Wageningen 
University (1) 

France (5) University of Strasbourg (2), Université Paul Valéry Montpellier 3 (2), Université 
Toulouse - Jean Jaurès (1) 

Finland (4) Aalto University (2), University of Helsinki (1), University of Turku (1) 

Belgium (3) KU Leuven (1), Ghent University (1), University of Liege (1) 

Croatia (3) University of Zagreb (2), University of Split (1) 

Portugal (3) NOVA IMS (3) 

Switzerland (3) University of Applied Sciences Northwestern Switzerland FHNW (3) 

United Kingdom (3) Cranfield University (2), University of Edinburgh (1) 
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Denmark (2) Aalborg University (1), University of Copenhagen (1) 

Greece (2) Aegean University (1), Harokopio University (1) 

Lithuania (2) Vilnius Gediminas Technical University (2) 

Republic of Serbia (2) University of Novi Sad (1), University of Belgrade (1) 

Estonia (1) University of Tartu (1) 

Italy (1) Politecnico Milano (1) 

Luxembourg (1) University of Luxembourg (1) 

Norway (1) NTNU: Norwegian University of Science and Technology (1) 

Poland (1) Warsaw University of Technology (1) 

 

3.2 Course language and study load 
An aspect that is – partly – related to the location of the university delivering the SDI course, is the 

language in which the course is provided. Although information on the language in which a course is 

offered could not be collected for all courses, it seems that almost half of the SDI-related courses 

included in the analysis are provided in English. This also means that the other half of the courses is 

provided in the national or regional language. Almost a quarter of the SDI courses included in the 

analysis, is provided in German (27). Other languages in which several SDI-related courses are provided 

are Spanish (9), French (6), Czech (4) and Portuguese (3).  

 

Table 2 Course language of the SDI courses 

Course language Number (Percentage) 

English 57 (45,24%) 

National/regional language 56 (44,44%) 

Combination of English and national/regional language 2 (1,59%) 

No information 11 (8,73%) 

 

When comparing different SDI-related courses, it is important to take into consideration the size or 

workload of a specific course. A good indication of the workload of a course is provided by the ECTS 

(European Credit Transfer System) credits of the course. 1 ECTS represents a study load of 25 to 30 
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hours (incl. lectures, self-study, projects, exams, …)1, while 60 ECTS credits are the equivalent of a full 

year of study or work. In a standard academic year, these credits are usually broken down into several 

smaller modules. A ‘first cycle’ (or bachelor's) degree consists of either 180 or 240 ECTS credits, a 

‘second cycle’ (or master's) degree usually equates to 90 or 120 ECTS credits. 

Table 3 shows the ECTS credits of the different SDI courses included in the analysis and reveals that 

there are some variations in the ECTS credits of the SDI courses in Europe. Although it can be noticed 

that almost one out of five SDI-related courses in the analysis has 3 ECTS credits (19,04%), most of the 

courses have at least 5 ECTS credits. Eight different courses were identified with at least 10 ECTS, which 

indicates a very strong workload on SDI-related topics.  

Table 3 ECTS credits of the SDI courses 

ECTS credits Number (Percentage) 

2 8 (6,34%) 

3 24 (19,04%) 

4 12 (9,52%) 

5 27 (21,43%) 

6 22 (17,46%) 

7 15 (11,90%) 

10 (or more) 8 (6,34%) 

No information 10 (7,94%) 

 

3.3 Course level and fields of study 
To better understand the context in which SDI education currently is provided in Europe, it is 

interesting to also look at the larger education programs of which the courses are part of. This shows 

not only the level at which SDI education is offered (Bachelor or Master) but also the fields of study in 

which Spatial Data Infrastructures are considered a relevant topic to be covered. Regarding the level 

at which the SDI-related courses are provided, Table 4 shows that almost three-quarters of the courses 

currently included in the database are provided at master level.  

 

 
1 See https://ec.europa.eu/education/ects/users-guide/key-features_en.htm#ectsTop  

https://ec.europa.eu/education/ects/users-guide/key-features_en.htm#ectsTop
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Table 4 Course level of the SDI courses 

Course level Number (Percentage) 

Bachelor course 23 (18,25%) 

Master course 94 (74,60%) 

Both Bachelor and Master Course 3 (2,38%) 

No information 6 (4,76%) 

Total 126 (100%) 

 

Table 5 shows the different study programs the SDI-courses in our analysis are part of. It should be 

noticed that in some cases the programs are a combination of the fields mentioned separately in this 

table (e.g. ‘Geography and geomatics’ or ‘Geodesy, Cartography and Geoinformatics’). Most of the 

courses in the analysis are part of a study program on geomatics, GI and/or geo-information 

technologies. Other fields often mentioned are Geodesy (16 courses), Geography (13) and 

Cartography. Several courses (23 in total) are also included in a program related to other fields not 

mentioned in Table 5. Examples of such fields are Earth Observation, Transport, Environment, Civil 

Engineering, Urban Management, Land Management, Spatial planning, Data Engineering, Computer 

Science, IT-Systems Engineering and Bioscience Engineering.  

 

Table 5 Programs in which SDI courses are included 

Program Number (Percentage) 

Geo(infor)matics, GI(S), Geo-information technologies 101 (80,16%) 

Geodesy 16 (12,70%) 

Geography 13 (10,32%) 

Cartography 9 (7,14%) 

Surveying 7 (5,55%) 

Other 23 (18,25%) 

No information 6 (4,76%) 
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3.4 Course topics 
Information on the content of the courses and the topics addressed is already included in the title of 

the course. In Table 6, the six main categories of courses are provided, based on the course titles. The 

table also includes examples on each of these categories, and these examples shows the large variety 

in SDI courses in Europe. Although some courses provided at different universities have the same 

name, many of the courses identified as SDI-course have a unique course title.  

The six categories of courses are the following ones: 

• The first category are courses in which SDI or a similar term is included in the title of the 
course. This is the case for 22 of the courses that are included in the database. A large part of 
these courses deals entirely with SDI, as this is the only topic included in the title of the course. 
Some courses however already mention other topics – often particular SDI components – in 
their title. Examples of this are ‘SDI and Standardization’, ‘SDI and Web services’ and ‘SDI and 
management of spatial data’. 

•  The largest part of the courses included in the analysis are courses in which the title refers to 
the ‘online’, ‘internet’ or ‘web’ aspect. Courses referring to web services, GI services or 
geospatial services are also considered as part of these category. In total, 40 of the identified 
courses refer to this web/online aspect in the course title.  Especially the ‘web’ concept is often 
present in the course titles, with courses such as ‘Web GIS’, ‘Web Mapping’ and ‘Geoweb’. In 
addition to the Web/Online/Internet aspect, other SDI aspects or SDI in general are often 
included in the course title.  

• Another major category of courses are courses focusing on the ‘data (management)’ aspect, 
which constitutes almost one quarter of the courses in the analysis (32 courses). Terms often 
included in the titles of these courses are databases, geodatabases and data management, but 
also courses with terms such as ‘data formats’, ‘data models’, ‘data integration’ and ‘database 
engineering’ are part of this category.   

• Several of the courses included in the analysis refer to the aspects of standardization and/or 
interoperability in their course title. In total, there are 13 different courses that belong to this 
category of SDI courses. Especially the concepts of standards and standardization are quite 
often included in the title of these courses, with a clear focus on GI standards or standards in 
geo-informatics.    

• A specific category of SDI-related courses are courses that focus on the non-technological 
aspects of SDI, such as legislation, social aspects, management and/or policies. Although these 
topics will also be covered in some other SDI courses, especially those courses that aim to 
cover all aspects of an SDI, the titles of these courses seem to indicate a strong focus on the 
non-technological aspects. At this stage, five different courses could be considered as part of 
this category.  

• A sixth and final category of courses are courses with a much broader focus, in which SDI is 
just one of the subjects addressed in the course. This category mainly contains courses on GI, 
GIS, Geoinformatics and/or GI technologies, which partly also cover SDI and related topics. The 
attention to SDI and related topics in these courses often is not visible in the course title but is 
indicated in the course content and/or learning objectives. In total, 32 courses could be 
considered as part of this category.   
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Table 6 Categories of courses based on the course title 

Course name Number 
(Percentage) 

Examples 

Spatial data infrastructures 
(22) 

22 
(17,46%) 

 

Spatial data Infrastructure (8), Geodata Infrastructures (2); 
Geoinformation Infrastructure (2); Geospatial infrastructures; 
Spatial Information Infrastructures; Information 
Infrastructures; Open GIS & SDI; SDI Services Implementation; 
SDI and Standardization; Database engineering, SDI and web 
mapping; Spatial data infrastructures & management of spatial 
data; Spatial Data Infrastructures and Web services; Spatial 
Databases and SDI; Technological Infrastructures for GIS 

Online/web & services (40) 40  
(31,75%) 

Web GIS (3); Web and Mobile GIS (2); Web Mapping (2); 
Internet GIS (2); Web Processing services; Web Standards in 
Geoinformatics; Web service - GIS interfaces; WebGIS and 
Geoprocessing; Web-GIS-technologies; Development of Web 
GIS Applications; Thematic and Web Cartography; Spatial Data 
Infrastructures and Webservices; Open GIS: Standards, 
Architectures and Services; Internet technology and web-based 
GIS-technologies; GIS online; GIS Services; Geospatial Services; 
GeoWeb; Geoweb Services and Sensor Networks; Geoweb 
Technology; Geographic information services; Database 
engineering, SDI and webmapping 

Data(bases) & data 
management (32) 

32  
(25,40%) 

Geodata Management (2); Geodatabases (2); Databases (2); 
Geographic Data Management; Geographic Databases and 
Geospatial Web Services; Geospatial data; Data formats and 
interfaces; Design of Geospatial Data Models; Geospatial base 
data; Geodata Integration; Data and Metadata in 
Geoinformatics; Data Integration: Principles, Approaches and 
User Perspectives; Database engineering, SDI and webmapping. 

Standards & 
interoperability (13) 

13  
(10,32%) 

GI Standards; Geo-informatics: Interoperability; GIS (Standards 
& Services); Norms and Standards; Open GIS: Standards, 
Architectures and Services; Spatial Data Infrastructure and 
Standardization; Standards & Interoperability; Terms and 
Standards in Geoinformatics; Web Standards in 
Geoinformatics; Distributed GIS and Interoperability; Geodata 
Capture, Standards and Quality 

Legal/organizational/policy
/governance (6) 

6 
(4,76%) 

Geo-information Organisation and Legislation; Legal & Social 
Aspects; Management in Organisations; Geoinformatics in 
Public Administration; European aspects of GI; GIS in 
Organizations 

GI, GIS, Geospatial, Geo-
informatics, Geo-
information Science, GI 
Technology, Open Source 
GIS (32) 

32  
(25,40%) 

Advanced geoinformatics; Advanced GIS; Application of 
OpenSource GIS; Cartography, GIS and Land Information 
Infrastructures; Dissemination of GI; Extraction, Analysis and 
Dissemination of Geospatial Information; Geographic 
Information Systems (2); Geographical Information Platforms; 
Geoinformatics (2); Geoinformation Engineering; Geo-
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information Science in Context; Geoinformation Systems 
Technology; Geospatial Information Technologies; GI 
Technology; Introduction to Open Source GIS; Open 
Geoinformation; Open Source GIS; Technological 
Infrastructures for GIS 

 

Information on the content of the courses and the different topics addressed is also provided in the 

course descriptions. Based on an explorative text analysis of the course description, a set of key topics 

could be identified, which can be linked to the different types or categories of SDI courses. Table 7 

shows the most recurring concepts in the information provided on the course content.  

 

Table 7 Key topics in SDI courses 

Course name Key topics 

Spatial data infrastructures • SDI components 

• SDI at different levels (local, national, European, …) 

• Acquisition of geospatial data 

• Dissemination of geospatial data 

• Key organizations and institutions 

Online/web & services • Metadata 

• Geoportals 

• Web services 

• WMS, WFS, WCS 

• Internet technologies 

Data(bases) & data management • Data models 

• UML, XML, GML 

• Geographic databases 

• Data quality 

• Data formats 

Standards & interoperability • SDI Architectures 

• Geostandards 

• IT standards 

• Open Geospatial Consortium (OGC) 

• ISO/TC 211 

Legal/organizational/policy/gover
nance 

• SDI strategies 

• Legal aspects of GI and SDI 

• SDI policies 

• Stakeholders of an SDI 

• Coordination and governance 
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4 Conclusion and next steps 
      

The mapping and investigation of SDI education in Europe allows to draw some general conclusions on 
the status of SDI education in Europe. Academic education on Spatial Data Infrastructures (SDIs) is 
provided by many different higher education institutions in Europe. SDI education in Europe is offered 
in many different countries, at Bachelor and Master level, and in the context of various study programs. 
Only a minority of these courses cover all the components of an SDI, many SDI-related courses rather 
focus on particular elements of an SDI, such as the data and the way these data are management, web 
services and other web aspects, standards and interoperability and/or the non-technological 
components. In many cases, higher education institutions are providing several SDI-courses, and cover 
the different components of an SDI through different courses. 

The analysis currently presented in this report should be considered as a first step in the investigation 
of the offer of SDI education in Europe. The report mainly describes the methodology for collecting the 
data, provides a brief factsheet for each SDI course that has been included in the mapping and offers 
first analysis of the SDI education landscape. The next steps will focus on three lines of actions: the 
dissemination of the data, the collection of data and the analysis of the data. 

 

   

Figure 1 Prototype of the online Map of SDI Education 
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Key element in the dissemination of the data will be the creation of an online Map of SDI Education in 
Europe, through which information collected on the different courses will be made available to the 
public. This online map will be integrated in the SPIDER website (https://sdispider.eu/) and will be 
released in the second half of 2020. The map will contain all the SDI-courses included in the analysis, 
with information on key characteristics such as the university providing the course, involved tutor(s), 
ECTS, course content and learning objectives. During the multiplier events and other communication 
and dissemination activities, the map will be presented to the public, and additional input will be 
collected on missing courses, potential use cases and additional features to further improve the map. 
In addition, the results and findings of the analyses will be made available, through reports, 
presentations and scientific publications.  

Next, the collection of information on missing courses is another key step. To begin, effort will be put 
into collecting information on the SDI-related courses already identified in the data collection so far, 
for which information on particular characteristics was not available (in English). Furthermore, the aim 
is to identify and integrate new courses in the mapping and analysis. The release of the first version of 
the online map will be key in raising awareness of the existence of the map and its innovative elements. 
Communication and dissemination activities related to the Map of SDI Education will be used to 
identify and collect information on additional courses. The map itself will contain a mechanism 
(contact form) through which people involved in SDI education easily can add their own courses to the 
map. A procedure will be put in place through which the information on new courses will be checked 
and validated by the project team. 

A third line of action deals with the analysis of the data collected, and in particular of the content and 
learning outcomes of the different SDI courses. The analysis presented in this report strongly focuses 
on general characteristics of the SDI courses in Europe, such as the involved countries, the ECTS credits 
and the study programs. Regarding the content of SDI education in Europe, an exploration was made 
of the title of the courses and of the main concepts included in the descriptions of the course content. 
A more in-depth analysis of the course content will be performed, using more advanced forms of text 
analysis. This will allow us to better understand the content of SDI courses currently provided in 
Europe. In addition, the learning objectives that describe what students are expected to achieve by 
the end of the course will be further investigated. These learning objectives contain information on 
not only the core concepts of the course, but also on related action verbs. The analysis of learning 
objectives will not only increase our understanding on the key concepts addressed in SDI education in 
Europe, but also on what students are expected to know and be able to do related to each concept. 
These new insights on SDI courses in Europe are crucial for the assessment of the relevance and quality 
of the current offer of SDI education in Europe.   

  

https://sdispider.eu/
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Appendix I: List of SDI courses 
 

Methodological note: the information provided in these course factsheets is based on the information 

provided in the online course descriptions. This information was collected in the first half of 2020 

(January – June 2020), which means most course descriptions refer to courses of the academic year 

2019-2020. Some of the course descriptions only were available in the national language(s) of the 

university, and were translated using translation software. A quality check was performed only on the 

completeness and understandability of the translations, but not on the fluency and grammatical 

correctness of the translation.  
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Course name Open GIS: Standards, Architectures and Services 

University                     University of Salzburg 

Country                      Austria 

Tutor(s) M. Mittlböck 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc Applied Geoinformatics 

Course content  Worldwide, a novel trend shifting paradigms towards opening - to share, access, 
analyse and exploit spatial information across communities and technical 
platforms - can be observed. This is technically driven by evolving service-
oriented (geographic) information infrastructures, used to create national and 
international connected spatial data infrastructures (SDI). By joining efforts, SDIs 
have been established, organizing and serving geo-information using 
international established technical standards. The (geo-)information content is 
organized using harmonized data specifications based on adjusted legal 
frameworks. This course provides the architectural introduction and foundation 
on general organizational concepts and methods as well as technical 
implementation strategies in organizing, deploying and leveraging geographic 
information. The course introduces organizational and technical concepts of 
distributed geo-information architectures also addressing organizational 
requirements and needs for opening and connecting spatial and non-spatial data 
and information resources. As a next step an legal frameworks (e.g. INSPIRE), 
public initiatives like Open Government Data (OGD) will be discussed. On a 
technical level the course explains internationally accepted Geographic- and IT 
standards (OGC, OASIS & ISO) and provides examples of their usage and 
discusses implementations in open-source and commercial software products. 

Learning objectives  The course focuses on communicating established and upcoming architectures 
introducing the conceptual strategies, organizational requirements and legal 
frameworks for leveraging the advantages of Open GIS. The course provides the 
organizational, legal and technical foundation for accessing, using and delivering 
geographic information in harmonized spatially enabled distributed IT- service 
infrastructures. Based on these concepts, the students will learn how to utilize 
open, shared GIS resources like INSPIRE and Open-Government data. This will 
foster the students’ understanding and ability to design and use Open GIS data 
structures, workflows and processes leveraging open information repositories. 

Course methods The presentations will focus on introducing the concepts and methods of 
Open-GIS. Additional reading material will be provided on al lecture by lecture 
basis. 

Link to course description: https://online.uni-

salzburg.at/plus_online/wbLv.wbShowLVDetail?pStpSpNr=487044  

https://online.uni-salzburg.at/plus_online/wbLv.wbShowLVDetail?pStpSpNr=487044
https://online.uni-salzburg.at/plus_online/wbLv.wbShowLVDetail?pStpSpNr=487044
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Course name SDI Services Implementation 

University                     University of Salzburg 

Country                      Austria 

Tutor(s) B. Hofer & M. Mittlböck 

Credits (ECTS) 6 

Language(s) English 

Programme(s)/Degree MSc Applied Geoinformatics 

Course content  The Internet and the latest Information and Communication Technologies revolutionized the way in 

which users interact with the GI resources, providing the foundation for developing what is known 

today as Online GIS or Web GIS. This new GIS paradigm exposes GI content and tools over the web, 

contributing to the GIS democratization. In this context, Spatial Data Infrastructures (SDI) with its 

frameworks and guidelines provide the foundation for improving the discovery and usage of 

geographic resources within and shared by and the different public and organizations. 

Lectures Topics:  

- Lecture 1: Outline the strategies of SDI implementations 

- Lecture 2: Explanation the main components of SDI’s 

- Lecture 3: Project management with regard to SDI implementations 

- Lecture 4: Publishing Geoservices 

- Lecture 5: Metadata and GI Portals 

- Lecture 6: Organizing GI resources 

- Lecture 7: GI distributed processing strategies 

- Lecture 8: students’ progress reports ) 

- Lecture 9: Communicating GI information (Web Cartography) 

- Lecture 10: GIS workflow integration - Securing GI services 

- Lecture 11: not talk (students’ result presentation) 

Learning objectives  Skills: Introduction to cartography; GI Software skills; Introduction to software development; 
Theoretical SDI introduction SDI: regulations, business conditions and legal frameworks (e.g. 
INSPIRE) 
This lecture aims at introducing the technical foundation for evolving service-oriented (geographic) 
information architectures driven by SDIs. The students will learn organizing spatial data in object-
oriented databases, manipulate and query the data as well as making this information available in 
geospatially enabled distributed service architectures. The key components of SDI and Web GIS will 
be reviewed:  

- organizing and sharing GI resources 
- understand the principles and techniques of spatial data organization and apply these 

principles and techniques to design and build spatial databases (e.g. Oracle Spatial, Postgres 
PostGIS, ArcSDE etc.); 

- understand the concept of spatial data infrastructures; give examples of organizing spatial 
information in geoportals at organizational, enterprise, national, regional and global levels (e.g. 
ArcGIS Online) 

- publishing GI content and tools over the web: map services, data services, and analytical 
services; (e.g. ArcGIS Server, Geoserver Open Source) 

- discuss and define the interoperability needs beyond technical issues like direct access and 
industry standards on a legal, semantical and organizational level 

Course methods Up to four following exercises will be carried out by the students in this course: 
I. Sharing Demographic Data over the web II. Developing mobile/web editing applications: biotope 
and habitat mapping III. Building spatial sharing platform running in a private computing 
environment IV. Online Geoprocessing: supermarkets density/transportation analysis 

Link to course description: https://online.uni-salzburg.at/plus_online/wbLv.wbShowLVDetail?pStpSpNr=481392  

https://online.uni-salzburg.at/plus_online/wbLv.wbShowLVDetail?pStpSpNr=481392
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Course name Design of Geospatial Data Models 

University                     University of Salzburg 

Country                      Austria 

Tutor(s) G. Belina 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc Applied Geoinformatics 

Course content  Geospatial Data Models are the foundation of efficient geospatial data 
processing since it impacts service interfaces, performance and the ability to 
flexibly exchange data. Spatial Data Infrastructure Initiatives around the world 
(like INSPIRE in Europe) are therefore standardizing data models for various 
domains like parcel management, transportation, hydrography, etc. in a 
standard data modelling language and data encoding. Starting from a quick 
review of modelling basics the class will discuss techniques to define geospatial 
data models and techniques of data models encoding. This will include 
discussions and hands on experiences in UML, GML and the General Feature 
Model. 

Learning objectives  The course provides the knowledge that enables the students to read and 
implement geospatial data models based on standardized techniques. 

Course methods Provision of background theories and their application in hands on 
experiences. 

- Definition of data models 
- The definition of data models based on UML 
- The General Feature Model (GFM) as metamodel for the definition of 

geospatial data models 
- A quick introduction to XML 
- How to implement data models in XML 
- An introduction to the Geography Markup Language (GML) 

Link to course description https://online.uni-
salzburg.at/plus_online/wbLv.wbShowLVDetail?pStpSpNr=486829  

 
  

https://online.uni-salzburg.at/plus_online/wbLv.wbShowLVDetail?pStpSpNr=486829
https://online.uni-salzburg.at/plus_online/wbLv.wbShowLVDetail?pStpSpNr=486829
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Course name Geodata sources and data quality 

University                     Carinthian Technical Institute 

Country                      Austria 

Tutor(s) H. Stanek 

Credits (ECTS) 3 

Language(s) Deutsch 

Programme(s)/Degree BSc Geoinformation and Environment 

Course content  Geodata is an essential component in the successful application of GI systems. 
Requirements for completeness, topicality, correctness and structure of the 
database directly influence the application and success of a GIS. The common 
sources of spatial data are covered and the essential basics for a critical 
assessment of the data quality of spatial data are taught: 

- primary data acquisition  
- surveying, photogrammetry, laser scanning, GPS 

secondary data acquisition  
- digitizing, scanning, indirect spatial reference 

Spatial data management  
- use, data protection, data quality, metadata, exchange formats, digital 

data sources 
The different aspects of data quality, which play an important role in the 
acquisition and processing of geodata with GIS systems, are dealt with: 

- General terms and definitions, universal structure and description of 
data quality aspects 

- Accuracy versus Error, Resolution, Uncertainty, etc. 
- Position accuracy (spatial accuracy) 
- Temporal aspects, data actuality (temporal accuracy) 
- Classification accuracy 
- Attribute Accuracy 
- Geodata integration, modelling 
- Error propagation and error tracking 
- Handling and application of quality information in GIS 

Learning objectives  They know about a clear structure of individual quality aspects and their 
organisation in manageable quality models. They work out the practical 
implementation on the basis of self-chosen examples of application and develop 
these further on an ongoing basis. 

Course methods Lecture, accompanying practical exercises, interactive work 

Link to course description: https://www.fh-
kaernten.at/en/en/course?alvId=4344982643&vlvId=4343840001&cHash=829
c29000f848ca097f6b098f3cf7c44 

  

https://www.fh-kaernten.at/en/en/course?alvId=4344982643&vlvId=4343840001&cHash=829c29000f848ca097f6b098f3cf7c44
https://www.fh-kaernten.at/en/en/course?alvId=4344982643&vlvId=4343840001&cHash=829c29000f848ca097f6b098f3cf7c44
https://www.fh-kaernten.at/en/en/course?alvId=4344982643&vlvId=4343840001&cHash=829c29000f848ca097f6b098f3cf7c44
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Course name Geodatabase 

University                     Carinthian Technical Institute 

Country                      Austria 

Tutor(s) K-H. Anders 

Credits (ECTS) 3 

Language(s) German 

Programme(s)/Degree BSc Geoinformation and Environment 

Course content  This course serves as an introduction to the topic of spatial databases: 
- Introduction to PostGIS and the OGC compliant spatial extension of 

PostgreSQL (spatial data types and spatial databases) 
- The theory is practiced on the basis of concrete practical projects with 

GIS reference 

Learning objectives  The students will understand: 
- The essential aspects of spatial DBMS and can handle PostgreSQL and 

PostGIS 
- Geographical database types and functions 
- The design process of a geographical database and 
- The key techniques for structuring spatial data, in particular topology 

and indexing 

Course methods Lecture, accompanying practical exercises, interactive work, problem-based 
teaching 

Link to course description https://www.fh-
kaernten.at/en/en/course?alvId=4344983894&vlvId=4344341053&cHash=de4
8ffd89b92da9fd037e079f36ca9a9  

 

 

 

 

 

 

 

 

 

https://www.fh-kaernten.at/en/en/course?alvId=4344983894&vlvId=4344341053&cHash=de48ffd89b92da9fd037e079f36ca9a9
https://www.fh-kaernten.at/en/en/course?alvId=4344983894&vlvId=4344341053&cHash=de48ffd89b92da9fd037e079f36ca9a9
https://www.fh-kaernten.at/en/en/course?alvId=4344983894&vlvId=4344341053&cHash=de48ffd89b92da9fd037e079f36ca9a9
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Course name Spatial data structures and algorithms VI 

University                     Carinthian Technical Institute 

Country                      Austria 

Tutor(s) K-H. Anders 

Credits (ECTS) 3 

Language(s) German 

Programme(s)/Degree BSc Geoinformation and Environment 

Course content  Students are given an elementary insight into the world of complexity theory for 
the analysis and comparison of spatial algorithms. The focus of this course is on 
basic algorithms with GIS reference, on spatial data structures for modelling, 
searching and analysing spatial and topological information and the permanent 
practical implementation with Java. The following topics are covered in extracts: 

- Geometric data structures (points, lines, areas, TIN, polygon 
operations)  

- Topological data structures 
- Spatial index structures 
- Spatial predicates (section, inclusion) 
- Area calculation, accuracy and robustness aspects of spatial algorithms 

Learning objectives  The students know the basic spatial data structures and algorithms. They are 
able to compare these data structures and algorithms in terms of time and 
memory requirements and to use them in practical applications. 

Course methods Lecture, accompanying practical exercises, interactive work, problem-based 
teaching 

Link to course description https://www.fh-
kaernten.at/en/en/course?alvId=4344984329&vlvId=4344342370&cHash=dc3
94c4cc056cd5c3626958943edf811  

 

 

 

 

 

 

  

https://www.fh-kaernten.at/en/en/course?alvId=4344984329&vlvId=4344342370&cHash=dc394c4cc056cd5c3626958943edf811
https://www.fh-kaernten.at/en/en/course?alvId=4344984329&vlvId=4344342370&cHash=dc394c4cc056cd5c3626958943edf811
https://www.fh-kaernten.at/en/en/course?alvId=4344984329&vlvId=4344342370&cHash=dc394c4cc056cd5c3626958943edf811
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Course name Dissemination of GI 

University                     Carinthian Technical Institute 

Country                      Austria 

Tutor(s) B. Bayer-Wurzinger 

Credits (ECTS) 2 

Language(s) German 

Programme(s)/Degree BSc Geoinformation and Environment 

Course content  The following contents are dealt with in this course: 

• Basics of presentation techniques 

• Preparation of a presentation 

• Selection of suitable presentation media 

• Presentation style and rhetoric 

• Practical exercises 

• Preparation of results reports 

Learning objectives  The students know the basics of presentation techniques as well as methods of 
creating and conducting a (subject) presentation. They are able to present 
expressively. They can use the acquired skills in the creation of various forms of 
final presentations. 
 
Students are able to create their results according to academic standards and as 
is usual in the GI community. They practice working with subject-relevant 
literature sources. 

Course methods Practical exercises, interactive work, group work 

Link to course description https://www.fh-
kaernten.at/en/en/course?alvId=4344984295&vlvId=4344342289&cHash=192
93b9114b889f8e66a109f1484917a 

 

 

 

 

 

 

 

 

https://www.fh-kaernten.at/en/en/course?alvId=4344984295&vlvId=4344342289&cHash=19293b9114b889f8e66a109f1484917a
https://www.fh-kaernten.at/en/en/course?alvId=4344984295&vlvId=4344342289&cHash=19293b9114b889f8e66a109f1484917a
https://www.fh-kaernten.at/en/en/course?alvId=4344984295&vlvId=4344342289&cHash=19293b9114b889f8e66a109f1484917a
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Course name Geodata Integration  

University                     Carinthian Technical Institute 

Country                      Austria 

Tutor(s) G. Paulus & I. Simonis 

Credits (ECTS) 2 

Language(s) English 

Programme(s)/Degree MSc Spatial Information Management 

Course content  Requirement for any kind of spatial analysis and decision support processes. 
Workflows for the (semi-) automatic data conversion and integration will be 
presented at the conceptual and implementation level.  
 
In this lecture the following topics will be covered: 

- Advanced analysis of geo data sources  
- Integration and homogenization of heterogeneous multi-source 

(geo)data workflows and tools for data format conversions 

Learning objectives  / 

Course methods / 

Link to course description https://www.fh-kaernten.at/en/studium/engineering-it-
berufsfreundlich/master/spatial-information-management  

 

 

 

 

 

 

 

 

 

 

 

 

https://www.fh-kaernten.at/en/studium/engineering-it-berufsfreundlich/master/spatial-information-management
https://www.fh-kaernten.at/en/studium/engineering-it-berufsfreundlich/master/spatial-information-management
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Course name Legal & Social Aspects 

University                     Carinthian Technical Institute 

Country                      Austria 

Tutor(s) K. Wagner 

Credits (ECTS) 2 

Language(s) English 

Programme(s)/Degree MSc Spatial Information Management 

Course content  Geospatial technologies collect, analyse, display, and disseminate 
increasing volumes of spatial data at finer and finer resolutions.  
 
This course focuses on the legal and social aspects associated with the proper 
handling of personal spatial data in a GIS. Topics include the discussion of 
standards to protect the individual privacy versus the public´s right to know, 
geographic masking versus inverse address-matching, and the effect that 
masked or aggregated information, in contrast to individual, level information, 
has on spatial modelling and visualization. 
 
The course also examines the way that the law helps protect and exploit spatial 
technologies and how it tries to handle conflicting interests. 

Learning objectives  / 

Course methods / 

Link to course description https://www.fh-kaernten.at/en/studium/engineering-it-
berufsfreundlich/master/spatial-information-management  

 

 

 

 

 

 

 

 

 

 

https://www.fh-kaernten.at/en/studium/engineering-it-berufsfreundlich/master/spatial-information-management
https://www.fh-kaernten.at/en/studium/engineering-it-berufsfreundlich/master/spatial-information-management
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Course name Standards & Interoperability 

University                     Carinthian Technical Institute 

Country                      Austria 

Tutor(s) I. Simonis 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc Spatial Information Management 

Course content  This course will provide a consolidation about Spatial Data Infrastructures (SDI) 
and interoperable Web Services. Selected specifications of the Open Geospatial 
Consortium (OGC) will be discussed. In lab exercises the theoretical concepts will 
be implemented and critically evaluated. 

Learning objectives  / 

Course methods / 

Link to course description https://www.fh-kaernten.at/en/studium/engineering-it-
berufsfreundlich/master/spatial-information-management  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.fh-kaernten.at/en/studium/engineering-it-berufsfreundlich/master/spatial-information-management
https://www.fh-kaernten.at/en/studium/engineering-it-berufsfreundlich/master/spatial-information-management
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Course name GIS Services 

University                     Carinthian Technical Institute 

Country                      Austria 

Tutor(s) / 

Credits (ECTS) 2 

Language(s) English 

Programme(s)/Degree MSc Spatial Information Management 

Course content  This course offers a specialization in the field of GIS-related Web-based services. 
On the one hand, the course deals with general technical topics related to 
standardized Web GIS service-oriented applications. On the other hand, the 
course focuses on well-known Web-based services (e.g. WMS, WFS, WCS,..) that 
can be built into software systems to provide geodata and geoprocessing 
functionalities over the Web. Further, practical knowledge about the integration 
and application of open source (GIS-related) Web Services implementation 
engines/servers is also given and applied. 

Learning objectives  / 

Course methods / 

Link to course description https://www.fh-kaernten.at/en/studium/engineering-it-
berufsfreundlich/master/spatial-information-management  

 

 

 

 

 

 

 

 

 

 

 

  

https://www.fh-kaernten.at/en/studium/engineering-it-berufsfreundlich/master/spatial-information-management
https://www.fh-kaernten.at/en/studium/engineering-it-berufsfreundlich/master/spatial-information-management
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Course name Webmapping 

University                     TU Wien 

Country                      Austria 

Tutor(s) F. Ledermann & W. Preimesberger 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree BSc Geodesy and Geoinformation; MSc Cartography 

Course content  - Technological Foundations of the World Wide Web 
- Encoding of Text, Data and Documents for the Web 
- Introduction to base technologies for web maps: HTML, CSS, SVG, 
- Mapping APIs 
- Geodata for web mapping: formats and standards 
- Outlook on current and future developments 

Learning objectives  After successful completion of the course, students are able to: 
- Understand the concepts of web mapping 
- Produce content for the web 
- Integrate & adapt 3rd party web mapping solutions on your own 

websites 
- Gain an overview of current & future trends in web mapping 

Course methods - Theoretical lectures 
- Discussion of case studies 
- Individual assignments 
- Group supervision during the semester 
- Presentation session to allow the students to defend their projects 

Link to course description https://tiss.tuwien.ac.at/course/courseDetails.xhtml?dswid=4149&dsrid=757&
courseNr=127045&semester=2020S  

 

 

 

 

 

 

 

 

https://tiss.tuwien.ac.at/course/courseDetails.xhtml?dswid=4149&dsrid=757&courseNr=127045&semester=2020S
https://tiss.tuwien.ac.at/course/courseDetails.xhtml?dswid=4149&dsrid=757&courseNr=127045&semester=2020S
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Course name Cartographic Interfaces 

University                     TU Wien 

Country                      Austria 

Tutor(s) M. Jobst 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree BSc Geodesy and Geoinformation; MSc Cartography; MSc Geomatics 
Engineering and Cartography 

Course content  - Requirements for SDI and SOA 
- Geospatial Data Sources 
- SDI 
- SOA requirements 
- Spatial Data on the Web 
- Geo-Management 

 
- Data: geo data standards, data interfaces, spatial data infrastructure, 

seamless data integration, INSPIRE, APIs (GoogleMaps, VirtualEarth, 
OpenStreetMap), automated map production and updating 

- Map: cartographic communication, interactivity, user and situation 
adaptive mapping, 

Learning objectives  After successful completion of the course, students are able to understand 
Spatial Data Infrastructures, to fill information into the components of an SDI, to 
conceptualize a service-oriented system and to make spatial data on the web 
accessible. 

Course methods Presentations introduce into the content, use cases and state of the art 
research. The individual contents are worked out and discussed by using 
selected exercises. 

Link to course description https://tiss.tuwien.ac.at/course/courseDetails.xhtml?dswid=1698&dsrid=537&
courseNr=126097&semester=2020S&locale=en  

 

 

 

 

  

https://tiss.tuwien.ac.at/course/courseDetails.xhtml?dswid=1698&dsrid=537&courseNr=126097&semester=2020S&locale=en
https://tiss.tuwien.ac.at/course/courseDetails.xhtml?dswid=1698&dsrid=537&courseNr=126097&semester=2020S&locale=en
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Course name Geo-data management  

University                     University of Natural Resources and Life Sciences, Vienna 

Country                      Austria 

Tutor(s) C. Atzberger & F. Vuolo 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc Civil Engineering and Water Management 

Course content  - Introduction to geo-spatial data models and management systems 
- Find, collect and harmonize data in geodatabase 
- Collect and develop your own dataset for a case study 
- Geo-spatial analysis and case study presentation and discussion 

Learning objectives  / 

Course methods This course provides a review and practical work on how to collect, organize 
and use geo-spatial data for spatial analysis, decision making support and 
visualization of results. 
It combines theoretical and practical exercises and develops on case studies 
work. 

Link to course description https://boku.ac.at/en/lehrveranstaltungen/lva/288450  

 

 

 

 

 

 

 

 

 

 

 

 

https://boku.ac.at/en/lehrveranstaltungen/lva/288450
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Course name Web-GIS-technologies 

University                     University of Natural Resources and Life Sciences, Vienna 

Country                      Austria 

Tutor(s) F. Vuolo & R. Grillmayer 

Credits (ECTS) 3 

Language(s) German & English 

Programme(s)/Degree MSc Civil Engineering and Water Management 

Course content  Theory and practices of Web-GIS technologies 

Learning objectives  / 

Course methods Lectures and exercises 

Link to course description https://boku.ac.at/en/lehrveranstaltungen/lva/288457  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://boku.ac.at/en/lehrveranstaltungen/lva/288457
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Course name Geospatial Information Technologies 

University                     KU Leuven 

Country                      Belgium 

Tutor(s) J. Van Orshoven & S. Ottoy 

Credits (ECTS) 6 

Language(s) English 

Programme(s)/Degree MSc Bioscience Engineering; MSc Geograpgy 

Course content  Geospatial Databases:  

• Principles of geospatial data modelling: Entity-Relationship modelling and Visual 
Modelling by means of the Unified Modelling Language  

• Relational and Object-relational database design and Relational and Object-relational 
database management systems  

• Introduction to the Structured Query Language  
Geospatial Data Infrastructures 

• From GIS to SDI: The five components of SDI 

• Geospatial data repositories: Geospatial data repositories as an extension of object-
relational databases 

• Metadata: Metadata of geospatial datasets with focus on documentation of data 
quality •  Metadata of geospatial services 

• Access services and geospatial standards: Extensible Markup Language (XML); 
Geography  Markup Language (GML); Standards for access services from the Open 
Geospatial Consortium: Web Map Service, Web Feature Service, Web Coverage Service, 
Sensor Observation Service, Catalogue Service for the Web; Real Time Kinematic 
Positioning Service; Harmonisation and standardization of data model  

• Organizational considerations regarding SDI 
Geospatial Data Infrastructures: Practical Exercises and assignments dealing with several (but not 
necessarily all) of these topics: Design, creation and management of object-relational geospatial data 
respositories; The interpretation and production of UML class diagrams for a number of geodata 
themes ;Conversion of UML class diagrams into object-relational databases; Accessibility and 
interoperability of geodata for a particular project;  The discovery and exploration of geodatasets by 
means of metadata and web services; Production and publication of metadata; Documenting the 
quality of data;  The Geography MarkUp Language (GML) as a standard format for exchange of 
geodatasets;  The setup of web map and web feature services ;  The connection to and exploitation 
of a Sensor Observation Service and of a Real Time Kinematic Positioning Service; The CityGML data 
model; The organizational structure of the Flemish (GDI) and the European SDI (INSPIRE). 

Learning objectives  - Become profoundly knowledgeable about geospatial database technology and its relationships 
with Geographic Information Systems;   

- Acquiring specialized skills related to working with and managing (object-)relational geospatial 
databases using PostgreSQL/PostGIS-software by means of an elaborated tutorial emphasizing 
the Structured Query Language (SQL;  

- Acquire thorough knowledge of the rationale and concepts of Spatial Data Infrastructures (SDI); 
- Acknowledge the organizational dimension of SDI;  
- Acquire thorough knowledge of the technical components of SDI: (i) geospatial data 

repositories, (ii) metadata catalogues, (iii) access services and (iv) technical standards regarding 
(i), (ii) and (iii); Learn to interact with SDI to discover, explore and exploit geodatasets;  

- Learn how to contribute to SDI through data modelling and standardization, database and 
metadata compilation and publication, service development. 

Course methods Lectures, exercises and assignments 

Link to course description https://onderwijsaanbod.kuleuven.be/2019/syllabi/e/I0I32AE.htm#activetab=doelstellingen_idp15
594688  

https://onderwijsaanbod.kuleuven.be/2019/syllabi/e/I0I32AE.htm#activetab=doelstellingen_idp15594688 
https://onderwijsaanbod.kuleuven.be/2019/syllabi/e/I0I32AE.htm#activetab=doelstellingen_idp15594688 


 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
34 

   
 

Course name Geographical Information Platforms (GIP)  

University                     Ghent University 

Country                      Belgium 

Tutor(s) H. Huang 

Credits (ECTS) 5 

Language(s) Dutch 

Programme(s)/Degree MSc Geomatics & Surveying; MSc Geography 

Course content  Introduction Spatial Data Infrastructure (SDI), Internet & servers, Spatial 
databases,webGIS (web services - WMS, WCS, WFS, CSW,...), (web) clients, 
geodata-exchange(xml, gml), Google maps API, kml, Geo libraries  
 
The course Geographical Information Platforms gives an extensive overview of 
a “Spatial Data Infrastructure (SDI)” and answers why the different SDI 
components are crucial. In contrast to the course Geographical Information 
Technology, this course does not stress data collection, but data distribution. 
 
Course content: • Data standards and exchange formats in GIS and cartography• 
Analysis of computer driven production lines• Semiology in a computer 
environment• Use of graphical and cartographical software for paper and digital 
map products• SDI technology• webGIS software (development, web GIS server, 
web map server)• GeoApps• spatial databases• open source software• 
INSPIRE• SDI implementation (practical examples of existing SDI systems)• 
Demonstration of cases• Internet & servers• Geo libraries 

Learning objectives  - Producing a well-reasoned conceptual flow diagram of the processes. 
- Realising a map product with the computer. 
- Communicating geographical information in a valuable end product. 
- Having advanced knowledge and understanding of the different SDI 

components and using this knowledge to solve complex problems. 
- Being able to use and manipulate an SDI for a specific application. 
- Being able to formulate research questions about complex geographical 

problems for1 the implementation in an SDI. 
- Being able to report written research results. 
- Being able to conduct independently SDI related research. 

Course methods Lecture, seminar: practical PC room classes 

Link to course description https://studiegids.ugent.be/2019/EN/studiefiches/C003544.pdf 

 

 

 

https://studiegids.ugent.be/2019/EN/studiefiches/C003544.pdf
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Course name Advanced GIS 

University                     University of Liège 

Country                      Belgium 

Tutor(s) P. Hallot, R. Billen et al.  

Credits (ECTS) 4 

Language(s) French 

Programme(s)/Degree MSc Geography 

Course content  Theory 
1. Description languages of geo-spatial data (GeoJSON, GML, ...) 
2. Server programming (PHP, Pyhton) 
3. Web client programming (Javascript, HTML, CSS) and cartographic librairies 
(Leaflet, OpenLayers) 
4. Deploying a GIS a in 3-tier IT architecture 
5. Implementation of geo-spatial web services: WMS, WFS, WCS, RWS, WPS 
 
Practical work 
Implementation of a complete GIS on a local server involving a spatial database 
(PostGIS), a WMS server (GeoServer) and a cartographic interface (OpenLayers 
or Leaflet) with WMS and vector layers (GeoJSON) 

Learning objectives  Overview of the process of designing and developing a GIS in a client-server-Web 
environment. 

Course methods 5 sessions of theoretical course (face-to-face) and Practical group work 
 
Practical work 

• Realization of projects by groups of students 

• Exclusive use of open source software resources 

• Realization of an operational prototype following the specifications in 
TOTAL AUTONOMY by the group of students 

• Presentation of the prototype and report on its realization and use 

Link to course description https://www.programmes.uliege.be/cocoon/20192020/en/cours/GEOG0069-
1.html  

 

 

 

 

 

 

https://www.programmes.uliege.be/cocoon/20192020/en/cours/GEOG0069-1.html
https://www.programmes.uliege.be/cocoon/20192020/en/cours/GEOG0069-1.html
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Course name Open Geoinformation 

University                     University of Zagreb 

Country                      Croatia 

Tutor(s) D. Tutić 

Credits (ECTS) 2 

Language(s)   

Programme(s)/Degree MSc Geodesy and geoinformatics 

Course content  The course gives insight into impact and importance of open geoinformation 
and open source software for geoinformation systems as two mainstream 
concepts of modern development of geoinformation science influenced by 
social networking. The course contents include review of open spatial data and 
open technologies and introduces to participation in open spatial data and 
technology projects. Practical part of the course includes finding and basic 
work with open spatial data and technologies and participation in projects of 
collecting free spatial data. 
1. Motivation and aims of establishing open geoinformation projects. Open 
geoinformation by society, companies and clearing houses. 
2. Licences and copyright of open geoinformation and software. Main sources 
of open geoinformation. 
3. Formats and services for distribution of open geoinformation. 
4. OsGEO - Open Source Geospatial Foundation -mission, projects and services. 
5. GeoForAll - Network of open geospatial labs - mission and role. 
6. OGC - Open Geospatial Consortium - mission, role and standards. 
7. OpenStreetMap - Free Wiki Map of the World 
8. OpenStreetMap - participation in creating new map content 
9. Open education for geoinformation. Mass Open Online Courses. 
10. Publishing in Open Access 
11. Services based on open geoinformation. 
12. Creating new services based on open geoinformation. 
13. Role of spatial data infrastructures for open access to geoinformation. 
14. Roles of open geoinformation in society. Open geoinformation in crises 
management. 
15. Preliminary exam. 

Learning objectives  - Describe licences for open and free spatial data and software. -Identify and 
discuss advantages and disadvantages of open geoinformation for modern 
society. -Estimate quality and applications of open geoinformation datasets 
and software. - Participate in projects for collecting open geoinformation and 
developing geoinformation software. - Find and plan usage or application of 
open geoinformation and software. 

Course methods Lectures and exercises 

Link to course description https://www.isvu.hr/javno/en/vu7/nasprog/2018/pred143191.shtml  

https://www.isvu.hr/javno/en/vu7/nasprog/2018/pred143191.shtml
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Course name Geoinformation Infrastructure 

University                     University of Zagreb 

Country                      Croatia 

Tutor(s) H. Tomić 

Credits (ECTS) 5 

Language(s)   

Programme(s)/Degree MSc Geodesy and geoinformatics 

Course content  The objective of the course is to provide theoretical and practical knowledge in 
Geoinformation infrastructure 
1. Spatial units 
2. Utility cadastre 
3. Municipality Information Systems (MIS), Data, Tools, Functions. 
Competencies. Contents 
4. Creation of utility cadastre. Documentation. Searching utilities and searching 
devices. Methods. Analysis. 
5. The new administration tasks. Management = service to citizens. 
Information place. MIS conditions. Descriptive data. Logical organization of 
MIS. Hybrid systems. Network topology 
6. Costs/benefits. Optimal dana basis: Addresses, Water supply, Sewerage, 
Electricity, Gas. Data organisation data. The layers of data. Industrial 
applications of GIS. Contents. Features. Maintenance. Usage of dana 
7. Activities in the world. Download and exchange of data. Maintenance of 
MIS. 
8. Preliminary exam 
9. Spatial Data Infrastructure. (Geographic information infrastructure) - local, 
national and global. 
10. EUROPEAN SDI. INSPIRE in general 
11. INSPIRE components (data, services, metadata, network services). INSPIRE 
data specifications 
12. National Spatial Data Infrastructure (NSDI) in general. The NSDI 
development in Croatia 
13. Presentation of seminars 
14. Presentation of seminars 
15. Preliminary exam 

Learning objectives  - Describe and use key and utility registers and other databases of economic 
and public utility infrastructure. - Distinguish and use geoinformation services 
Explain Spatial Data Infrastructure and its parts. - Describe and distinguish 
levels of spatial data infrastructure - Use Geoinformation infrastructure 

Course methods Lectures, Seminar and Exercises (work on geoinformatics project) 

Link to course description https://www.isvu.hr/javno/en/vu7/nasprog/2018/pred143407.shtml  

 

https://www.isvu.hr/javno/en/vu7/nasprog/2018/pred143407.shtml
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Course name Geoinformation Infrastructure 

University                     University of Split 

Country                      Croatia 

Tutor(s) Z. Hecimovic & J. Kilić 

Credits (ECTS)  / 

Language(s)  / 

Programme(s)/Degree BSc Geodesy & Geoinformatics 

Course content  / 

Learning objectives  -  Distinguish the infrastructure of spatial data and the need to build it at all 
social levels 

-  Distinguish spatial data infrastructures (regional (EU INSPIRE), national 
(NSDI), local, corporate, thematic, etc.) 

-  Apply the principles of spatial data infrastructure (IPP) development 
-  Implement the services of the National Spatial Data Infrastructure (NSDI) and 

the EU INSPIRE Spatial Data Infrastructure (services for viewing, finding, 
transforming, downloading, calling, etc.) 

-  Apply appropriate standards and norms in the development of IPP 
-  Create metadata for the spatial data source 
- Develop a spatial data retrieval service in accordance with NSDI / INSPIRE. 

Course methods Lectures and exercises 

Link to course description http://gradst.unist.hr/ustroj-fakulteta/katedre/geodezija-i-
geoinformatika/preddiplomski-sveucilisni-studij-geodezija-i-
geoinformatika/geoinformacijska-infrastruktura  

 

 

 

 

 

 

 

 

 

  

http://gradst.unist.hr/ustroj-fakulteta/katedre/geodezija-i-geoinformatika/preddiplomski-sveucilisni-studij-geodezija-i-geoinformatika/geoinformacijska-infrastruktura
http://gradst.unist.hr/ustroj-fakulteta/katedre/geodezija-i-geoinformatika/preddiplomski-sveucilisni-studij-geodezija-i-geoinformatika/geoinformacijska-infrastruktura
http://gradst.unist.hr/ustroj-fakulteta/katedre/geodezija-i-geoinformatika/preddiplomski-sveucilisni-studij-geodezija-i-geoinformatika/geoinformacijska-infrastruktura
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Course name Geoinformatics in Public Administration 

University                     Masaryk University  

Country                      Czech Republic 

Tutor(s) P. Kubicek 

Credits (ECTS) 4 

Language(s) / 

Programme(s)/Degree MSc Applied Geography and Geoinformatics; MSc Geographical Cartography 
and Geoinformatics 

Course content  To acquaint students with the current state of use of geoinformation 
technologies in public administration. Attention is paid to technological and data 
aspects of the use of geographic data, the main areas of application and the 
current strategy of use. After completing the course, students will be able to 
explore the issues of strategy for the introduction, use and provision of 
geographic data in public administration. 

- Introduction to geoinformation issues in public administration - definition 
of terms, history; 

- Possibilities of geoinformation technologies in public administration; 
- Central public administration, registers and their connection to spatial 

data; 
- Strategies for the deployment of GI in regional authorities and their 

departments; 
- Deployment of GI in municipal authorities and ORP; 
- Basic sources of spatial data for public administration - Real Estate 

Cadastre, cadastral map, digital technical map, ZABAGED; 
- Thematic sources of spatial data for public administration - land use plans, 

environmental information, transport information; 
- Geoinformation technologies in public administration - strategy, 

equipment, use; 
- State information policy, strategies for the use of spatial information, NGII. 

Learning objectives  The participants of the course will get acquainted with the history and current 
state of use of geoinformation applications in public administration. They will 
also learn to analyze, evaluate and present selected spatial agendas of public 
administration from the level of the ministry to the municipal level. Students will 
further analyze strategic documents influencing the development of 
geoinformatics in public administration and the related labor market in the near 
future. 

Course methods Lectures 

Link to course description https://is.muni.cz/predmet/1431/Z7262?lang=cs  

 

 

https://is.muni.cz/predmet/1431/Z7262?lang=cs
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Course name Metainformation in cartography 

University                     Masaryk University  

Country                      Czech Republic 

Tutor(s) T. Reznik 

Credits (ECTS) 4 

Language(s) / 

Programme(s)/Degree MSc Applied Geography and Geoinformatics; MSc Geographical Cartography 
and Geoinformatics 

Course content  1. Principles of metadata systems design. 
2. Characteristics of quality and accuracy of geodata. 
3. Metadata spatial standards FGDC. 
4. Metadata spatial standards CEN. 
5. Metadata spatial standards ISO / Open GIS. 
6.  Status of spatial metadata standards in the Czech Republic. 
7.  Cataloguing of spatial data sources into metadata systems. 
8.  Overview of metadata systems in the world and the Czech Republic. 
9.  Standards for exchange and interpretation of geodata. 
10. Characteristics of DWIGN (DIGEST) and their application in contemporary 
Czech civil and military digital map works. 
11. Standardization in the field of cartographic visualization. 
12. Creation of thematic standards. 
13. Spatial data infrastructures: metadata and standards. 
14. Semantic approaches - RDF, ATOM, thesauri, gazetteers, catalogue services. 

Learning objectives  At the end of this course the student will be able to: 
- understand and explain the concept of metadata in geoinformatics; 
- create metadata according to Dublin Core, ISO and ATOM; 
- query the catalogue server according to the Open Geospatial 

Consortium (OGC) Catalogue Service for Web (CSW) specification; 
- explain the meaning of metadata for spatial data infrastructure 

(information); 
- understand and apply the principles of the Semantic Web. 

 
Learning outcomes include competences to critically evaluate the 
standardization framework for metainformation in a given domain, but also 
knowledge, development and presentation of metainformation content in UML 
and XML (including RDF). 

Course methods Theoretical lectures & practical exercises 

Link to course description https://is.muni.cz/predmet/1431/Z8117?lang=cs 

 

https://is.muni.cz/predmet/1431/Z8117?lang=cs
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Course name Web Cartography 

University                     Palacký University 

Country                      Czech Republic 

Tutor(s) R. Netek, A. Vondrakova et al. 

Credits (ECTS) 5 

Language(s) Czech & English 

Programme(s)/Degree MSc Geoinformatics 

Course content  The course focuses on the realization of cartographic tasks on the Internet. All 
tasks are based on the cartographic principles. Selected cartographic themes are 
recited with an emphasis on linking geography and cartography computer with 
Internet environment. In the exercises, the students will acquire selected 
technology. The course includes seminars in which students present their 
individual work leading to a separate build concept maps, or map portal. The 
course is aimed at acquiring basic work with mapping libraries. Course 
completion is done by verifying the practical skills with acquired systems. Data -
GeoJSON -Raster tiles -Vector tiles Terain -Survey123, OpenDataKit CloudGIS -
MapBox + GISCloud -Esri platform API -ArcGIS API for JS + ArcGIS OpenData -
GoogleMaps API + GoogleFusionTables -Mapy.cz API Open source -OpenLayers 
-Leaflet 

Learning objectives  The course aims to introduce students to the discipline of web / internet 
cartography, map portals and advanced WebGIS methods. 
he subject focuses on acquiring knowledge web / internet cartography. Define 
the main concepts and procedures, describe the main approaches prove their 
theoretical knowledge to solve problems of web / internet cartography.  

Course methods Monologic Lecture(Interpretation, Training), Graphic and Art Activities  

Link to course description https://stag.upol.cz/ects/predmet/KGI/WEKAR?lang=en&rocnik=1 
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Course name GIS online 

University                     Palacký University 

Country                      Czech Republic 

Tutor(s) M. Pech & V. Pechanek 

Credits (ECTS) 10 

Language(s) Czech   

Programme(s)/Degree MSc Geoinformatics 

Course content  The first part deals with the subject of internet technologies. It analyzes the transmission 
and communication protocols and network architecture. Subsequently dedicated key for 
XML and its derivatives (XPath, XSLT, GML). This section is completed analysis of web sites 
which introduces the principles, the administration and operation. Based on the most 
widely used open-source solutions Apache - PHP - MySQL. The second part focuses on 
the architecture and operation of mapping and GIS servers for example MapServer of 
Minnesota University, GeoServer and ArcGIS Server. In this course, students learn to 
manage, configure, and use of technology from the perspective of the administrator and 
users of GIS services. Students will learn how to publish maps, models and tools and learn 
to use GIS services through web applications and cloud-solutions ArcGIS Online and 
Google technology (Fusion Table). In the third part, the students with web services and 
standards as defined by the OpenGIS Consortium. During the exercise, the students 
practically acquainted with the methods of publication of geographic data on the 
network, XML language, mapservers of Minnesota University using the basic installation 
and available frameworks and GeoServer + extension frameworks. In the production, 
processing and analysis of web services to practically learn how to work with ArcGIS 
Server. During the exercise, the students practically acquainted with the methods of 
publication of geographic data on the network, XML language, map servers Minesotské 
University using the basic installation and available frameworks and GeoServer + 
extension frameworks. In the production, processing and analysis of web services to 
practically learn how to work with ArcGIS Server. 1. Internet - architecture, 
communication protocols, and transmission 2. XML and its derivatives 3. GML 4. Semantic 
web, (Geo) SPRQL & RDF 5. Web server - principles, components, and configuration 
management 6. Interactivity on the server side and the client side; 7. Degrees and 
methods of publishing geodata and geoinformation in a network environment 8. Map 
server - a principle component, and configuration management 9. GIS server - principles, 
components, and configuration management 10. Web services and SOA - architecture, 
languages, protocols, security, SOAP, REST 11. Web services mapping - definition, 
implementation, optimization and caching 12. Web services data-definition, 
standardization, implementation; 13. Web services process - definition, standardization, 
configuration, implementation, orchestration  

Learning objectives  The course focuses on the acquisition of knowledge. Define key terms, describe the main 
approaches to demonstrate theoretical knowledge for solving of problems.  

Course methods Monologic Lecture (Interpretation, Training), Dialogic Lecture (Discussion, Dialog, 
Brainstorming), Demonstration  

Link to course description https://stag.upol.cz/ects/predmet/KGI/GISON?lang=en&rocnik=1  

 

https://stag.upol.cz/ects/predmet/KGI/GISON?lang=en&rocnik=1
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Course name Spatial Databases 

University                     VSB Technical University of Ostrava 

Country                      Czech Republic 

Tutor(s) J. Horak 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geodesy, Cartography and Geoinformatics 

Course content  Summary: Data administration in R and OR DBMS. Client-server processes. 
Oracle. Extension of SQL. Geometrical data types. SQL/MM:1999. OGC Simple 
Feature Specification. Conceptual Modelling for Spatial Data. Storing and 
indexing of spatial data stored in databases. Spatial queries. Visualisation. 
Indexation of multidimensional trajectories. Data mining and pattern. Syllabus: 
Spatial databases – concepts. Data administration in R and OR DBMS. Client-
server processes. Extension of SQL. Geometrical data types. SQL/MM:1999. OGC 
Simple Feature Specification. Conceptual modelling of spatial objects. Integrity 
constraints for spatial data, multi-representation. Storing and indexing of spatial 
data stored in databases. Spatial queries. Storage of raster data. Spatial data 
mining. 

Learning objectives  The aim of the subject is to educate students how to create databases for spatial 
data and utilise DBMS for solving of different spatial tasks. 

Course methods Lectures and tutorials 

Link to course description https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion
.faces?version=548-
0080/04&subjectBlockAssignmentId=398350&studyFormId=1&studyPlanId=22
763&locale=en&back=true 

 

 

 

 

 

 

 

 

 

https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0080/04&subjectBlockAssignmentId=398350&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0080/04&subjectBlockAssignmentId=398350&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0080/04&subjectBlockAssignmentId=398350&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0080/04&subjectBlockAssignmentId=398350&studyFormId=1&studyPlanId=22763&locale=en&back=true
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Course name Markup Languages 

University                     VSB Technical University of Ostrava 

Country                      Czech Republic 

Tutor(s) P. Kukuliac 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geodesy, Cartography and Geoinformatics 

Course content  The subject should give overview of markup languages usability for geoinformatics and 
other geo-sciences. The markup languages will be presented form four point of view: data 
and processes description, data exchange, data storage and data maintenance, data 
visualization. Students will have opportunity to go deeply into XML and XSL languages, 
but we will focus on other languages as well.  
Syllabus:  
1. Markup languages. History, present and future. 
2. URI (Uniform Resource Identifier), URL (Uniform Resource Locator), URN 
(Uniform Resource Name) a jmené prostory. 
3. XML (eXtensible Markup Language). 
4. XML Schema a DTD. 
5. Simple features a GML (Geography Markup Language). 
6. XSL (eXtensible Stylesheet Language) a XSLT (eXtensible Stylesheet Language 
Transformation). 
7. SVG (Scalable Vector Graphics), VML (Vector Markup Language) and SMIL 
(Synchronized Multimedia Integration Language). 
8. X3D and VRML (Virtual Reality Modeling Language). 
9. XLink, XPath, XlinkTime. 
10. Metadata for spatial data and XML. 
11. Web Services, SOAP /XMLP (Simple Object Access Protocol)/(XML Protocol) 
Open Geospatial Consortium. 
12. OWL (Web Ontology Language). 
13. Semantic Web. 

Learning objectives  - Students should be able evaluate different markup languages in a context of a 
specified situation.  

- Students should be able interpret several different standards for markup languages 
in the area of geoinformatics. 

- Students should be able develop simple software using markup languages in a 
context of a diploma thesis. 

Course methods Lectures, Tutorials and Project work 

Link to course description https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion
.faces?version=548-
0075/02&subjectBlockAssignmentId=398365&studyFormId=1&studyPlanId=22
763&locale=en&back=true 

 

  

https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0075/02&subjectBlockAssignmentId=398365&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0075/02&subjectBlockAssignmentId=398365&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0075/02&subjectBlockAssignmentId=398365&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0075/02&subjectBlockAssignmentId=398365&studyFormId=1&studyPlanId=22763&locale=en&back=true
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Course name Geoweb Services and Sensor Networks 

University                     VSB Technical University of Ostrava 

Country                      Czech Republic 

Tutor(s) P. Kukuliac 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geodesy, Cartography and Geoinformatics 

Course content  The subject should give overview of most commonly used web services for 
geoinformatics. The subject is focused mainly on Web Map Service, Web 
Feature Service, Web Coverage Service, Web Processing Service, Catalogue 
Service and Sensor Observation Service. Other services are mentioned only 
briefly.   
    1) Web Service Common. 
    2) Web Map Service. 
    3) Web Feature Service. 
    4) Filter Encoding. 
    5) Web Coverage Service. 
    6) Web Processing Service. 
    7) Catalogue Service and ISO 19139. 
    8) Sensor Observation Service. 
    9) Other services. 

Learning objectives  Student knows: 
* geoweb services, 
* sensor networks 
* technologies for geoweb services and sensor networks 
 
Student is able: 
* to create geoweb services, 
* to create simple software that consumes data from sensor network 
* to test geoweb services, 
* to evaluate usage of geoweb service 
* to interpret several standars for geoweb services   

Course methods Lectures, Tutorials and Project work 

Link to course description https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion
.faces?version=548-
0119/02&subjectBlockAssignmentId=398366&studyFormId=1&studyPlanId=22
763&locale=en&back=true 

 

 

https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0119/02&subjectBlockAssignmentId=398366&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0119/02&subjectBlockAssignmentId=398366&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0119/02&subjectBlockAssignmentId=398366&studyFormId=1&studyPlanId=22763&locale=en&back=true
https://edison.sso.vsb.cz/cz.vsb.edison.edu.study.prepare.web/SubjectVersion.faces?version=548-0119/02&subjectBlockAssignmentId=398366&studyFormId=1&studyPlanId=22763&locale=en&back=true


 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
46 

   
 

Course name Spatial databases 

University                     University of West Bohemia 

Country                      Czech Republic 

Tutor(s) K. Janecka & K. Jedlicka 

Credits (ECTS) 4 

Language(s) Czech   

Programme(s)/Degree MSc Geomatics 

Course content  1. Introduction to spatial databases. Definition of the main terms. 
2. Spatial data representation formats. 
3. Query language for spatial data. 
4. Modelling of spatial data with constraints. 
5. Algorithms of spatial databases. 
6. Data structures for spatial data indexing. 
7. Spatial queries and spatial join. 
8. Commercial and open source solutions for spatial data handling.  

Learning objectives  Knowledge - knowledge resulting from the course: 
- Describe the basic differences between the classical attribute and spatial 

database  
- Characterize the basic properties of the data model for spatial data 

according to the ISO19125 standard 
- Explain the principles of operation of selected data structures for spatial 

data indexing 
- To propose the use of a suitable algorithm for a selected task in the field of 

spatial databases 
- Explain the principle of spatial connection 

 
Skills - skills resulting from the course: 
- Design a conceptual and logical data model for storing spatial data 
- Describe these models in UML 
- Design the correct spatial data types for the physical data model 
- Implement a physical data model in the selected database management 

system with spatial extension (Oracle Spatial, PostGIS, ESRI Geodatabase) 

Course methods Lectures and tutorials 

Link to course description https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate
=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMD
M2ODU0NzczMTc4AAAAAA**#prohlizeniDetail 

 

 

 

https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTc4AAAAAA**#prohlizeniDetail
https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTc4AAAAAA**#prohlizeniDetail
https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTc4AAAAAA**#prohlizeniDetail


 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
47 

   
 

Course name GeoWeb 

University                     University of West Bohemia 

Country                      Czech Republic 

Tutor(s) O. Cerba, R. Fiala et al. 

Credits (ECTS) 6 

Language(s) Czech   

Programme(s)/Degree MSc Geomatics 

Course content  The course is focused to following topics:  
- Web services for spatial data;  
- Distribution and publication of spatial data on the Web.  
- Languages for spatial data description.  
- Markup languages and digital cartography.  
- Digital map creation and web-based publication.  

 
Geographic information system in the network environment.  
1. Computer networks essentials 
2. Architecture of network GIS 
3. Data interoperability and semantics 
4. Accessible and open applications, web services 
5. Computer cartography 
6. Development of web applications focused on spatial data and maps 

Learning objectives  Knowledge - knowledge resulting from the course: 
- distinguish and describe the specifics of GIT on the web 
- define requirements for creating GIT on the web 
- get acquainted with the appropriate norms and standards 
- define accessibility and usability parameters 

 
Skills - skills resulting from the course: 
- create a web map 
- program code in Java script 
- process data in JSON format 
- process data in XML format 
- work with virtual 3D scenes on the web 

Course methods Lectures and tutorials 

Link to course description https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate
=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMD
M2ODU0NzczMTgyAAAAAA**#prohlizeniDetail  

 

 

 

https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTgyAAAAAA**#prohlizeniDetail
https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTgyAAAAAA**#prohlizeniDetail
https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTgyAAAAAA**#prohlizeniDetail
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Course name Terms and Standards in Geoinformatics 

University                     University of West Bohemia 

Country                      Czech Republic 

Tutor(s) O. Cerba and T. Mildorf 

Credits (ECTS) 3 

Language(s) Czech   

Programme(s)/Degree BSc Geomatics 

Course content  The aim of the subject is to acquaint the students with following topics: 
Principles of terminology standardization in geoinformatics. Terminology of ISO 
EN ČSN standards 19100 series. Special terminological dictionaries on the 
Internet. Standards in the field of digital data - organization OGC, OASIS, IEC, 
W3C and other. Problems of accessibility and usability of information 
technologies. Metadata and metainformation systems. Copyright and mental 
ownership.  
1. Principles of standardization of terminology in geoinformatics. 
2. Basic terms in Czech and English in ČSN EN ISO 19100 standards. 
3. Wrong applications of special terms in geoinformatics. 
4. Sources of synonyms in foreign languages. 
5. Terminological dictionary of surveying mapping and cadastre on Internet. 
6. Select standards in the branch of information technologies - OGC, OASIS, IEC, 
W3C and others. 
7. Problems of accessibility and applicability of information technologies. 
8. Metadata and metainformation systems. 
9. Respectability of author´s rights and mental ownership. 
10. No toleration for illegally gained geospatial data and software. 

Learning objectives  Knowledge - knowledge resulting from the course: 
- describe the regulation of intellectual property protection 
- describe selected standards in the field of geoinformation technologies 
- explain the meaning of metadata and metadata systems 

 
Skills - skills resulting from the course: 
- use various sources of foreign language equivalents of technical terms 
- correctly use basic terms from the standards ČSN EN ISO series 19100 in 

Czech and English 

Course methods Lectures and practical exercises 

Link to course description https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate
=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMD
M2ODU0NzczMTUyAAAAAA**#prohlizeniDetail 

 

 

https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTUyAAAAAA**#prohlizeniDetail
https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTUyAAAAAA**#prohlizeniDetail
https://portal.zcu.cz/portal/studium/prohlizeni.html?pc_pagenavigationalstate=AAAAAQAGNTY2NzQ0EwEAAAABAAhzdGF0ZUtleQAAAAEAFC05MjIzMzcyMDM2ODU0NzczMTUyAAAAAA**#prohlizeniDetail
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Course name Open Data and GIS 

University                     Czech University of Life Sciences Prague 

Country                      Czech Republic 

Tutor(s) V. Moudry 

Credits (ECTS) 3 

Language(s) Czech 

Programme(s)/Degree / 

Course content  Lecture 
1. (No) Open data and software 
2. Sources of open data and opening of spatial data in the Czech Republic 
3. Overview of open source GIS, OGC standards 
4. Sources of open data in Europe and in the world, INSPIRE 
5. Open satellite data 
6. Participation in civic science projects 
 
Exercises 
1. Introduction to QGIS 
2. QGIS - Data classification, symbols and labels 
3. QGIS - Databases and attributes 
4. QGIS – vektorizace 
5. Editing Open Street Map 
6. QGIS - vector and raster analyzes I. 
7. QGIS - vector and raster analyzes II. 
8. Introduction to SAGA 
9. SAGA - analysis of digital terrain models 
10. Introduction to GRASS 
11. Introduction to work with spatial data in R 
12. Credit test 

Learning objectives  To acquaint students with freely available GIS software and freely available 
spatial data 

Course methods Lectures and exercises. Teaching is focused on practice. Students solve model 
examples using open gis sw. 

Link to course description https://is.czu.cz/katalog/syllabus.pl?predmet=154462  

 

 

 

 

 

https://is.czu.cz/katalog/syllabus.pl?predmet=154462
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Course name Advanced geoinformatics 

University                     University of Copenhagen 

Country                      Denmark 

Tutor(s) T. Balstrøm 

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc Geography and Geoinformatics  

Course content  This course constitutes the introduction to the MSc specialization in 
Geoinformatics (in combination with its counterpart in Remote Sensing).  The 
course's primary aim is to position its participants firmly at the most advanced 
level concerning theories and applications of Geographical Information Systems 
(GIS) and Geoinformatics in general. This is done within a multi-disciplinary 
framework rooted in the field of Geography. A secondary aim is an alignment of 
competences acquired at the BSc level to provide all participants with the 
necessary skills and software platform knowledge for the advanced courses 
within the MSc specialization in Geoinformatics. The course covers a number of 
topics under the following themes: Advanced use of GIS for applications within 
Geography; Theories of spatial analysis and GIS; Advanced methods for spatial 
analysis and modeling; Introduction to different GIS data models; Data editing 
and Data capture; Spatial database management systems (DBMS); Spatio-
temporal data analysis; Visualization and communication of spatial information; 
Web-based GIS and Web-based cartography. 

Learning objectives  Knowledge: Theories of advanced GIS and Geoinformatics, Advanced application 
of GIS and Geoinformatics for spatial analysis and optimization, GIS data models, 
Spatial database management systems (DBMS), Spatio-temporal data analysis, 
Strategies for mapping, disseminating and communicating geographical 
information.  
 
Skills: Read scientific literature related to the course subjects, Apply, evaluate 
and analyze methods, theories and data related to the course subjects,  Use 
scientific definitions and terms correctly, Give short, concise and well-illustrated 
oral presentation on the basis of results from hands-on exercises, Write short, 
concise reports concerning problems and solutions related to advanced GIS 
usage.  

Course methods The form of teaching is exercises combined with ad hoc lectures.  

Link to course description https://kurser.ku.dk/course/nigk15001u 

 

 

 

https://kurser.ku.dk/course/nigk15001u
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Course name GI Technology 

University                     Aalborg University 

Country                      Denmark 

Tutor(s) L. Schrøder 

Credits (ECTS) 15 

Language(s) English 

Programme(s)/Degree MSc.: Surveying and Planning, and Planning and Land Management 

Course content  / 

Learning objectives  Knowledge: must be knowledgeable about different spatial analysis and 
geocomputational techniques and understanding their strengths and 
weaknesses, must be knowledgeable about different geovisualisation 
techniques, must be knowledgeable about the role of geographic information 
for the fulfilling of the sustainable development goals.  
 
Skills: must be able to identify and analyse geospatial problems, must be able to 
apply theories and methods of relevance to the chosen problem, must be able 
to argue the design and general methods of the project in relation to scientific 
methodology, must be able to evaluate the potential of different geographic 
datasets in the context of a given problem, must be able to apply spatial analysis 
and geocomputation techniques to solve a problem, must be able to 
communicate data and findings through geovisualisation tools. 

Course methods Problem-oriented project work in groups with supervision. Workshops 
and seminars may supplement the project work. 

Link to course description https://moduler.aau.dk/course/2020-2021/PLLANK20203?lang=en-GB 

 

 

 

 

 

 

 

 

 

 

https://moduler.aau.dk/course/2020-2021/PLLANK20203?lang=en-GB
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Course name Modelling with UML/GML and Web Feature Service 

University                     University of Tartu 

Country                      Estonia 

Tutor(s) V. Sagris & T. Tamm 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc Geography 

Course content  An introductory course that allows you to manage processes from an 
information model to a web service. Gain hands-on experience working with a 
UML / GML tool to create a spatial data model (using Enterprise Architect 
software) and to serve spatial data as a Web Feature Service (WFS).  
 
Lecture 1. GML as OGC Standard & GML Feature/Property model;  
Lecture 2: GML Fundamentals: Geometry and relationships & Code List, 
enumeration, measures;  
Lecture 3: Model Driven Architecture and UML-to-GML encoding, Exercises 1 & 2 
Lecture 4: Multischema document and complex properties; external ISO 
schemas, Exercises 3 & 4 
Lecture 5: Creating Web Feature Service (WFS), Exercises: 5 
Lecture 6: Creating WFS; WMS and Symbology Encoding; ,Exercise 6 
Lecture 7: GML profiles. Simple Feature Profile, Exercise 7 
Lecture 8: Using WFS, Exercise 8 
Lecture 9: Using WFS, Exercise 9 
 
Seminar: INSPIRE specifications 

Learning objectives  After passing the subject the student:  
- masters basic XML / XML Schema  
- can apply his / her knowledge of information model structure using UML / GML 
modelling languages  
- understands information model objects and geometry presentation  
- can read / write GML scheme / data model at basic level  
- can handle Enterprise , Altova XMLSpy, degree software  
- able to publish spatial data as a spatial object service (WFS)  
- able to use a spatial object service (WFS) 

Course methods Lectures, Exercises & Seminars 

Link to course description https://ois2.ut.ee/#/courses/LTOM.02.003/details  
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Course name Management of environmental data and information 

University                     Aalto University 

Country                      Finland 

Tutor(s) J. Nikander 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree BSc Geomatics 

Course content  Storage and access of environmental and geographical data sets; software for 
processing environmental data; dissemination of environmental data in spatial 
data infrastructures; producers of digital environmental and geographical data 
in Finland. 

Learning objectives  After the course the student can list the most important Finnish 
environmental/spatial data sets, identify the difference between commercial 
and open data. The student knows INSPIRE. The students identify the 
importance of metadata specifications of data sets and the generic description 
of data base design process as well as the role of spatial data bases in 
organizations. The student can access environmental/spatial data sets and 
identify the challenges in integrating data from different sources. 

Course methods Lectures (24), assignments (60), self-study and preparation for exam (48), and 
exam (3) 

Link to course description https://mycourses.aalto.fi/course/info.php?id=26232  

 

 

 

 

 

 

 

 

 

 

 

https://mycourses.aalto.fi/course/info.php?id=26232
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Course name Introduction to Spatial Methods 

University                     Aalto University 

Country                      Finland 

Tutor(s) P. Rönnholm 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc.: Master´s Programme in Geoinformatics and Geoinformatics minor, open 
to all master-level students at Aalto University 

Course content  This course introduces various mathematical, statistical and computational 
methods in their spatial forms. The contents of the course cover processing, 
analysis and quality issues of spatial data including measures of autocorrelation, 
spatial statistics, convolution, spatial interpolation, data classification and 
clustering methods, geometric problem solving and spatial algorithms, and 
quality concepts and measures. 

Learning objectives  - To understand the spatial extensions of conventional statistical, 
mathematical and computational methods including the concept of spatial 
autocorrelation.  

- To recognize the special requirements of geodetic, photogrammetric, 
remote sensing and GIS applications in spatial processing.  

- To apply suitable spatial analysis methods in these applications.  
- To evaluate the quality of geographical data.  
- To be able to program simple algorithms in Matlab and R. 

Course methods Lectures (16 h), assignments (60 h), self-study (32 h), preparation for 
examination + examination (27 h) 

Link to course description https://mycourses.aalto.fi/course/info.php?id=21376 
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Course name Open GIS & Spatial Data Infrastructure 

University                     University of Helsinki 

Country                      Finland 

Tutor(s) M. Holopainen 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree / 

Course content  7 modules, each presenting a different theme 
- Module 1 Introductory module - An introduction to Open GIS & SDIs 
- Module 2 - Introducing open source GIS software 
- Module 3 - Acquiring open spatial data 
- Module 4 - Metadata & open data quality assessment 
- Module 5 – VGI 
- Module 6 - Open GIS analysis 
- Module 7 - Open spatial data visualization & communication 

 
11 individual exercises 

Learning objectives  The aim of this course is to introduce the student to the basic concept and 
possibilities of open spatial data, open source GIS software and spatial data 
infrastructures 

Course methods 7 modules, each presenting a different theme, 11 individual exercises 

Link to course description https://courses.helsinki.fi/en/87403/115126473 
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Course name Geospatial Data Management and Visualization 

University                     University of Turku 

Country                      Finland 

Tutor(s) N. Käyhkö 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geography 

Course content  The key topics of the course are: data capture, management, quality, standards, 
metadata, spatial data infrastructures (SDIs), data visualization and analytics, 
data sharing, publishing geospatial data, web-map applications, geospatial data 
services. The course focused on open source data, software and solutions. 

Learning objectives  The course aims at deepening students understanding and practical skills of 
geospatial data management, including data capture, maintenance, updating, 
quality assessment, data sharing and visualization.  
 
After the completion of the course, students:  
- are able to use standardized methods of data management and data quality 

assessment, 
- are skilled in evaluating quality of different types of geospatial data sets and 

combining different methods of geospatial data quality assessment in 
practice, 

- have advanced geospatial data management and data sharing skills using 
GIS software and web based applications 

- have improved geospatial data visualization skills and confidence in 
visualizing data for end-users  

- have obtained skills in team-working and communication and dissemination 
of geospatial information 

Course methods Lectures, Group working, Practical, Team presentations, Self-studying, Portfolio 

Link to course description https://opas.peppi.utu.fi/fi/opintojakso/MAAN7764/8677 
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Course name Spatial databases 

University                     University of Strasbourg 

Country                      France 

Tutor(s) J. Hirtzel 

Credits (ECTS) 3 

Language(s) French 

Programme(s)/Degree MSc Geomatics 

Course content  The objective of this teaching unit is to acquire the knowledge necessary for 
understanding and designing relational and spatial databases. The TD sessions 
will allow you to know and be able to use the specific tools for managing and 
processing geographic information. The tools used in the course will be free 
software that can be used in the processing chain with each other. 
The modeling and use of relational databases as well as the specificities of 
spatio-temporal databases will be presented through the following main stages: 
- Issues and principles of relational databases and Database Management 

Systems (Postgres) 
- Creation of databases (relational model, Data description language, 

conceptual modeling) 
- Query language (SQL): simple queries, use of functions, nested queries and 

joins 
- Specificities of geographic databases (geometry, projection, index) and 

import-export of files (Shapefile) 
- Visualization and processing of geographic data in a geographic information 

system (PostGis, QGIS) 

Learning objectives  Consolidate IT skills 
Know, analyse, process, present geographic data 
Tools and methods of spatial representation 

Course methods Lectures & tutorials 

Link to course description https://geographie.unistra.fr/formation/formation/rof/ME60/FRUAI0673021V
COEN11713/ 
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Course name Web service - GIS interfaces 

University                     University of Strasbourg 

Country                      France 

Tutor(s) Anne Puissant 

Credits (ECTS) 3 

Language(s) French 

Programme(s)/Degree MSc Geomatics 

Course content  The objectives of this course are to study the context of emergence and 
development of standardization and interoperability in GIS, to approach the 
concepts and the various related actors. In a second step, technical aspects, 
metadata and specific tools, webservices, webmapping, webSIG will be 
approached and put into practice in a personal professionalizing project with in 
particular the exploitation of ArcGIS Online or free software solutions. 

Learning objectives  / 

Course methods / 

Link to course description https://geographie.unistra.fr/formation/formation/rof/ME60/FRUAI0673021V
COEN11904/ 
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Course name Spatial databases, GIS 

University                     Université Paul Valéry Montpellier 3 

Country                      France 

Tutor(s) / 

Credits (ECTS) 5 

Language(s) French 

Programme(s)/Degree MSc Geomatics 

Course content  Keywords: spatial information, spatial GIS tools and BD, Spatial operators, 
spatial data infrastructure. 
 
Description of content:  
- Introduction to geographic information (spatial, temporal and thematic), 

spatial reference systems (geodesic, ellipsoid, etc.), models for representing 
geographic information (e.g. OGC, ISO).  

- Concept of spatial analysis: operators, thematic (arithmetic and logic), 
spatial (metrics, topology, etc.).  

- Spatial databases: creation of databases with geographic functionality, 
queries with spatial operators, optimization of geographic analysis.  

- Advanced visualization of spatial information.  
- Panorama of software (spatial GIS and DBMS) and TP realized with PostGIS, 

Oracle, MapInfo, ArcView. 

Learning objectives  Modelling, design of databases containing spatial information, introduction to 
spatial data infrastructures. 

Course methods / 

Link to course description https://geom.www.univ-montp3.fr/fr/unit%C3%A9s-denseignement 
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Course name  Information, cartography and web  

University                     Université Paul Valéry Montpellier 3 

Country                      France 

Tutor(s) / 

Credits (ECTS) 5 

Language(s) French 

Programme(s)/Degree MSc Geomatics 

Course content  Keywords: Webmapping, web mapping services, cartographic applications. 
 
Description of content: 
After theoretical contributions on the web architectures on which the 
cartographic applications are deployed on the web, knowledge is brought 
concerning the initiatives of standardization of web services. This theoretical 
knowledge is supplemented by a broad panorama of solutions (software, 
libraries) existing in the world of free software. A large part of the lessons is 
oriented towards the implementation of open source solutions. Students are 
asked to create a cartographic application to validate this UE. 

Learning objectives  Contribution of client / server architecture concepts on the web, standardization 
of cartographic services. Knowledge of server and client applications. Practical 
for the implementation of open source web mapping solutions on the server 
side, client side. 

Course methods / 

Link to course description https://geom.www.univ-montp3.fr/fr/page-1/d%C3%A9bouch%C3%A9s 
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Course name Database engineering, SDI and webmapping 

University                     Université Toulouse - Jean Jaurès 

Country                      France 

Tutor(s) / 

Credits (ECTS) 4 

Language(s) France 

Programme(s)/Degree SIGMA Geomatics Master 

Course content  Analysis and Design of Information Systems (ACSI), learning a software design 
approach based on Software Engineering tools and models. Theory and 
engineering of databases, conceptual models of databases. Advanced structure 
and functionality of databases. 
 
Knowledge and practice of IDS (Spatial Data Infrastructures). 
Management of georeferenced data on the Internet. Design of dynamic 
websites using cartography (WebMapping). Presentation and practice of free 
WebMapping tools, mapping engines and web interfaces. 

Learning objectives  Learning of theoretical and applied fundamentals in the design and 
implementation of databases, online mapping and IDS. 

Course methods approximately into 1/3 of Lectures and 2/3 of Tutorials and projects./ 

Link to course description http://sigma.univ-toulouse.fr/fr/index/programme/description-des-ue.html 
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Course name Norms and Standards 

University                     Bochum University 

Country                      Germany 

Tutor(s) J. Schulze Althoff  

Credits (ECTS) 5 

Language(s) German  

Programme(s)/Degree BSc Geoinformatics 

Course content  The course "Norms and Standards" covers the following topics: Introduction to 
questions of interoperability - formats, interfaces and concepts Formal and 
organizational aspects of norms and standards at OGC and ISO Elaboration of 
some relevant norms/standards (ISO-10109/19107, GML, WFS, CSW, WMS) 
Transfer to practical applications, in particular standard-compliant provision of 
data via WFS, WMS (using GeoServer) 
 
The course "Geobasisdaten" deals with the following topics: Introduction to the 
concepts of model-based specification of geospatial data (AAA and INSPIRE) 
Research and acquisition of geospatial data Selection and use of some concrete 
data sets Alternative data sources (OSM, commercial providers). 

Learning objectives  Knowledge: Knowledge of important standards and norms in geoinformatics. In 
particular these are selected specifications of OGC and ISO/TC 211 (e.g. ISO-
19109, 19107, GML, WMS, WFS, CSW). Knowledge of the content, structure, 
formats, reference and quality of selected data sets from the areas of INSPIRE 
and cadastral surveying. 
  
Skills: Confident handling of standards and standards documents Routine in 
research and reference. Practical use of basic geodata for geoinformatics 
applications (esp. use of INSIPRE and ATKIS data) Correct use of standards with 
GIS products and servers. 
  
Competencies: Application of conceptual data modelling and the derivation of 
concrete products and formats Transfer of formally structured and English-
language standards to concrete implementations in data modelling, formats and 
interfaces Ability to develop further standards and use them for use cases. 

Course methods Lectures and exercises 

Link to course description https://www.hochschule-
bochum.de/fileadmin/public/Studium/Bildungsangebot/ordnungen/bachelor/
CCC/Modulhandbuch_GI.pdf 
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Course name Internet technology and web-based GIS-technologies 

University                     Bochum University 

Country                      Germany 

Tutor(s) B. Schmidt, J. Schulze Althoff  

Credits (ECTS) 10 

Language(s) German  

Programme(s)/Degree BSc Geoinformatics 

Course content  The most important concepts and technologies from the Internet and web environment, 
which are usually used in a variety of combinations, are taught.  
 
In the course "Internet Technology and Web Programming" the following topics are 
covered: Structure of the Internet, Internet services, TCP/IP, HTTP protocol; description 
of web pages using HTML; language definitions based on the meta language XML; XML 
schema (XSD);  Programming client-side dynamics using JavaScript; DOM ("document 
object model"); JavaScript object notation (JSON); CSS stylesheets for HTML/XML; 
introduction to document transformations using XSLT; programming server-side 
dynamics (form processing, servlet interface, simple HTTP get/post services). 
 
In the course "Web-based GIS" special tools and software frameworks are presented and 
the acquired knowledge is deepened in a subject-oriented way: Application of client-side 
web-mapping frameworks (e.g. leaflet); deployment of raster and vector data in geodata 
servers (e.g. practically in the GeoServer); measurement of performance and 
optimization of data provision; integration of web-based GIS components in specialized 
information systems. 
 
The seminar "Spatial Data Infrastructures" deals with the following topics using current 
Spatial Data Infrastructures (GDI), e.g. INSPIRE, GDI-DE.  Components and geoservices 
from/to GDIs; architectural patterns in GDIs; semantic interoperability of web-based 
geoinformation services through organisational measures. 

Learning objectives  Knowledge of basic concepts and technologies in the Internet and Web environment; 
ability to independently create Web pages with HTML, CSS and JavaScript elements; 
ability to implement client- and server-side Web mapping applications; ability to model 
and design XML-based technical languages and language schemes; understanding of how 
modern Web applications work (server-side technologies, client-side scripting); expertise, 
suitability and usability of basic Internet and Web technologies for to assess the structure 
of software applications; to estimate professional competence, expenditure for the 
structure and operational operation of web mapping applications and simple specialist 
shells and portals 

Course methods Lectures and exercises 

Link to course description https://www.hochschule-
bochum.de/fileadmin/public/Studium/Bildungsangebot/ordnungen/bachelor/CCC/Modulhandbuc
h_GI.pdf 

 

https://www.hochschule-bochum.de/fileadmin/public/Studium/Bildungsangebot/ordnungen/bachelor/CCC/Modulhandbuch_GI.pdf
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Course name Geodatabases 

University                     Bochum University 

Country                      Germany 

Tutor(s) A. Zimmermann 

Credits (ECTS) 5 

Language(s) German  

Programme(s)/Degree BSc Geoinformatics 

Course content  The course "Databases" covers the following topics: Database architectures 
Relational database systems, relational algebra and Structured Query Language 
(SQL) administration tasks; among others normalization, index structures, SQL 
scripts, rules, trigger database connection in program systems (esp. JDBC) and 
object-relational mapping (ORM) Practical courses on the above topics based on 
the database system H2. 
 
The course "Geodatabases" deals with the following topics: Object-relational 
database systems (ORDBMS) as basis of geo-databases (NF2-database) 
Standards for GeoDBs (ISO 19125-2, SQL/MM) Database system PostGIS; 
outlook on NoSQL-systems for the processing of extensive geo-data Practical 
courses on the above mentioned topics based on the database system 
PostgreSQL / PostGIS 

Learning objectives  Knowledge of the basic approaches of relational and object-relational 
databases, of SQL as well as of geo-databases Knowledge of the architecture and 
the functional scope of geo-databases using the example of PostGIS as well as 
for use in geo-data infrastructures Skills for setting up and administering 
(geo)databases in particular for the implementation of design templates (UML 
class diagrams, ERD diagrams) in database schemata, for normalisation and for 
the development of SQL scripts Skills for the connection of geo-databases to 
geoinformation systems and other applications by means of JDBC Skills for the 
assessment of the possible use of (geo)databases to solve concrete spatial 
problems 

Course methods Lectures and exercises 

Link to course description https://www.hochschule-
bochum.de/fileadmin/public/Studium/Bildungsangebot/ordnungen/bachelor/
CCC/Modulhandbuch_GI.pdf 
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Course name Architectures and APIs for Geo Applications 

University                     Bochum University 

Country                      Germany 

Tutor(s) A. Zimmermann, A. Wytzisk 

Credits (ECTS) 6 

Language(s) German  

Programme(s)/Degree MSc Geoinformatics 

Course content  LV Spatial web and database applications: Service-oriented architectures; 
application architectures and their components; Service interfaces; Architecture 
samples; Object Relational Mapping, Geodatabases and Persistence (JPA, 
Hibernate, etc.); implementation of practical examples of use. 
 
LV Mobile Mapping Applications: Requirements for mobile (geo) applications; 
architectures of mobile apps; user interfaces for mobile terminals; use of the 
data stored in mobile terminals sensors; Current development frameworks for 
mobile operating systems (e.g. Android); implementation of practical examples 
of use 

Learning objectives  Knowledge of special architecture patterns for the development spatial software 
solutions, especially common APIs and components for the development of web, 
database and mobile geo applications using standardized Services; ability to 
design and implement complex spatial software systems with mobile 
components. 

Course methods Lectures and exercises 

Link to course description https://www.hochschule-
bochum.de/studium/studienangebote/masterstudiengaenge/geoinformatik/ 
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Course name Spatial Data Infrastructures 

University                     Bochum University 

Country                      Germany 

Tutor(s) A. Wytzisk 

Credits (ECTS) 6 

Language(s) German  

Programme(s)/Degree MSc Geoinformatics 

Course content  LV Administrative processes with spatial reference:  
- Fundamentals of public administration in Germany and Europe. 

Administrative processes with spatial reference.  
- Process-oriented and geocentric administrative modernisation.  
- Use of geodata for citizen participation.  
- Value creation from geodata. 
 
LV GDI-DE and INSPIRE:  
- European Directives in the Geo-Environment (INSPIRE, European Location 

Framework, PSI, OpenData, EUDLR) and their transposition into national 
law.  

- Standardization of geodata from different sources using ETL processes. 
- Provision of standardized geodata via services within a GDI. 

Learning objectives  - Knowledge about the structure of the administration in Germany and 
Europe; 

- Skills for the identification of spatial reference in processes and for the 
integration of corresponding spatial tools in the sense of process 
optimization and Modernisation of administration;  

- Knowledge of international laws in the geo environment and their 
Transposition into national law; 

- Knowledge of the benefits and application areas of services from Spatial 
data infrastructures in administration, economy, science and public; 

- Ability to use existing geodata from different sources and to merge them via 
standardized services in a to provide an infrastructure for spatial data. 

Course methods Lectures and exercises 

Link to course description https://www.hochschule-
bochum.de/studium/studienangebote/masterstudiengaenge/geoinformatik/ 
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Course name Geo-informatics 6: Interoperability 

University                     Munster University 

Country                      Germany 

Tutor(s) W. Kuhn 

Credits (ECTS) 10 

Language(s) English 

Programme(s)/Degree BSc Geography 

Course content  The goal of this module is to convey an understanding of modern distributed 
architectures of Geoinformatics and its methodical and technical requirements. 
The integrated event Geoinformation infrastructures (lecture and exercise, in 
English) provides a comprehensive understanding the basic goals, concepts, 
technologies and processes for development and use 
modern socio-technical infrastructures for the distributed provision and use of 
geoinformation. 
 
This takes into account both the classical approaches of regional and 
transnational spatial data infrastructures as well as current trends and 
developments in geoinformatics research and of the IT market. In the exercise, 
the contents of the lecture will be illustrated by the practical implementation of 
components and applications of a geoinformation infrastructure. For this 
purpose, seminar tasks which can also be edited in groups outside of presence 
time. The integrated course "Reference Systems for Geoinformation" (lecture 
and tutorial, in English) leads into the mathematical, physical and semantic 
basics of referencing of geoinformation: geodetic data, projection systems, 
coordinate transformations, Geoid, height systems, time systems, ontology, 
semantic translation.  
 
Both events provide an insight into the professional practice of working on more 
demanding geoinformatics projects. They focus on the methodological and 
technical skills that are necessary to use from individual systems (GIS, databases) 
and the integration of information sources allow. 

Learning objectives  Students understand the technical and organizational problems that arise in the 
distributed storage and processing of geoinformation. You know the 
architectural (geoinformation infrastructures) and methodological (reference 
systems) basic ideas for their solution and are able to apply the corresponding 
geoscientific and computer science methods. 

Course methods Lectures and exercises  

Link to course description / 

 



 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
68 

   
 

Course name Data and Metadata in Geoinformatics 

University                     University Osnabruck 

Country                      Germany 

Tutor(s) / 

Credits (ECTS) 3 

Language(s) German 

Programme(s)/Degree BSc Geoinformatics 

Course content  Data and metadata in geoinformatics, basic geodata, free data, data standards, 
data quality, data infrastructures (e.g. INSPIRE) 

Learning objectives  Competencies: Recognition of the importance and acquisition of content-related 
and methodological basics of geoinformatics. Ability to classify and work on 
special tasks in the context of geoinformatics  
 
Key competencies: development and implementation of geoinformatics topics, 
independent development of product-specific knowledge 

Course methods Seminar 

Link to course description https://www.uni-
osnabrueck.de/fileadmin/documents/public/ordnungen/Modulbeschreibunge
n_Geoinformatik_2016-09.pdf  
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Course name Web Standards in Geoinformatics 

University                     University Osnabruck 

Country                      Germany 

Tutor(s) / 

Credits (ECTS) 3 

Language(s) German 

Programme(s)/Degree BSc Geoinformatics 

Course content  Introduction into open web standards of geoinformatics (OGC web services, 
W3C-Recommendations), getting to know and practical use of central concepts 
in the web (architectures, network protocols, script languages, processes, 
communication, applications) 

Learning objectives  Competencies: Recognition of the importance and acquisition of content-related 
and methodological basics of geoinformatics. Ability to classify and work on 
special tasks in the context of geoinformatics.  
 
Key competencies: Development and implementation of geoinformatics topics, 
independent development of product-specific knowledge 

Course methods Seminar 

Link to course description https://www.uni-
osnabrueck.de/fileadmin/documents/public/ordnungen/Modulbeschreibunge
n_Geoinformatik_2016-09.pdf  
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Course name Spatial databases 

University                     University Osnabruck 

Country                      Germany 

Tutor(s) / 

Credits (ECTS) 3 

Language(s) German 

Programme(s)/Degree BSc Geoinformatics 

Course content  Modeling and standardization of geodata (ISO/OGC), Spatial database models, 
Indexing of geodata, Spatial query processing. Exemplary programming 
implementation of the learned concepts. 

Learning objectives  Subject-specific competencies: Learning of basic system architectures and 
implementation concepts for software systems in geoinformatics. Programming 
of extensions in geo-databases.  
 
Key competences: IT competence: ability to program complex tasks. Ability to 
transfer this knowledge to GIS and other geo-database 

Course methods Seminar 

Link to course description https://www.uni-
osnabrueck.de/fileadmin/documents/public/ordnungen/Modulbeschreibunge
n_Geoinformatik_2016-09.pdf  
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Course name Geo Data Standards and Infrastructures 

University                     University Osnabruck 

Country                      Germany 

Tutor(s) / 

Credits (ECTS) 3 

Language(s) German 

Programme(s)/Degree MSc Geoinformatics 

Course content  Institutions, organisations and standards for the use of Geoinformation 
(including the function of OGC, ISO and the surveying authorities), international 
and national Spatial data infrastructure developments (GDI-DE, ESDI, US 
developments) 

Learning objectives  Competences: Getting to know use-oriented concepts of geoinformatics (central 
institutions and organisations, standards, spatial data infrastructures). 
 
Key competences: deepening the understanding of socio-economic potential of 
geoinformatics; Self-organisation and project management; independent 
Development and evaluation of solution strategies. 

Course methods Seminar and lectures/exercises 

Link to course description https://www.uni-
osnabrueck.de/fileadmin/documents/public/ordnungen/Modulbeschreibunge
n_Geoinformatik_2016-09.pdf  
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Course name Spatial data management 

University                     University Oldenburg 

Country                      Germany 

Tutor(s) T. Brinkhoff 

Credits (ECTS) 6 

Language(s) German  

Programme(s)/Degree / 

Course content  Object relational database systems, Modelling of geodata in geodatabases in 2D, 
2½D and 3D, spatial request processing, Indexing in geo-databases, geo-
database, Access interfaces, Meta-information management, geo-services and 
server, raster data management, spatiotemporal databases, topological data 
models, current topics of the Geodata Management 

Learning objectives  The students should be able to understand the difference between relational 
and object-relational databases, the essential characteristics of the of geo-
databases, which Procedure for the spatial know how to process requests, the 
basic principles of meta-information management, of geoservices and servers. 
The Students are to be given a (excerpt deepened) insight into current topics of 
the Geodata Management. 
 
The students should be able to manage data and methods in an object-
relational, Model and implement a database, with a geodatabase system 
geodata to model, index, store, to import and query, from another IT system 
(especially GIS) to a geo-database and to access a geodata server, with the help 
of a programming language to a access to the geo-database and its data and to 
use geoservices. 

Course methods Lecture with integrated exercises and lectures by students 

Link to course description / 
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Course name Geoinformation Engineering 

University                     University of Potsdam 

Country                      Germany 

Tutor(s) M. Jobst 

Credits (ECTS) 6 

Language(s) German  

Programme(s)/Degree MSc IT-Systems Engineering, MSc Data Engineering  

Course content  Geographic information is the key to location intelligence. With geographic 
information, knowledge structures are created and thematic content is 
referenced in space. In geoinformation engineering, data is prepared for spatial 
processing and thus enables new knowledge in space. In the lecture 
“Geoinformation Engineering”, the concepts of the geospatial semantic web, 
data protection mechanisms, data cubes, storytelling, geodata infrastructures 
and cross-domain data integration are brought together. With selected focal 
points from current research and development, practical exercise sheets are 
used to explain geographic methods of information processing and data analysis 
with GIS systems, which explores different data origins of geodata, determines 
necessary quality parameters for data integration, examines the graphic 
processing of service-oriented maps and spatially -semantic knowledge network 
established. 
 
The entire process from collection, storage, analysis to visualization for 
geoinformation should be dealt with in the lecture and attacked in the exercise. 
The topics make mature concepts and current research focuses of geographic 
information, statistics, spatial data mining, machine learning and the spatial 
semantic web accessible. 
 
In the lecture we deal with the following content: 

- Geographic information processing (GIS systems) 
- Geospatial data integration 
- Spatial data analysis 
- Data protection mechanisms 
- Geodata infrastructures and service-oriented architectures 
- Data modelling and data quality 
- The spatial semantic web 
- Visualization of geographic information 

Learning objectives  / 

Course methods Lectures and exercises 

Link to course description https://hpi.de/studium/lehrveranstaltungen/it-systems-engineering-
ma/lehrveranstaltung/wise-19-20-2882-geoinformation-engineering.html  

 

https://hpi.de/studium/lehrveranstaltungen/it-systems-engineering-ma/lehrveranstaltung/wise-19-20-2882-geoinformation-engineering.html
https://hpi.de/studium/lehrveranstaltungen/it-systems-engineering-ma/lehrveranstaltung/wise-19-20-2882-geoinformation-engineering.html
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Course name Geodata Infrastructures 

University                     TU Dresden 

Country                      Germany 

Tutor(s) / 

Credits (ECTS) / 

Language(s) English 

Programme(s)/Degree MSc Geographic Information Technologies  

Course content  Providing knowledge about organisational and technical concepts of spatial data 
infrastructures and interoperability for geoinformation. The lecture provides an 
overview of organisations for the development of infrastructures based on 
interoperable geoinformation services (GDI/SDI), architectures and protocols for 
interoperable systems, specifications for interoperable geoinformation services 
and current research. 
 
In the exercise GDI will be experienced in practice and interoperable 
geoinformation services will be provided. The exercise will cover the use of web 
services; provision and use of interoperable geoinformation services; provision 
of geoinformation services for processing. 

Learning objectives  / 

Course methods Lectures and exercises 

Link to course description https://tu-
dresden.de/bu/umwelt/geo/geoinformatik/studium/lehrveranstaltungen#secti
on-2 
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Course name Geographic information services 

University                     TU Dresden 

Country                      Germany 

Tutor(s) S. Mäs 

Credits (ECTS) / 

Language(s) English 

Programme(s)/Degree MSc Geographic Information Technologies  

Course content  Seminar and internship on current research and development work in the field 
of geographic information services and systems (eg SensorWeb, distributed 
geoprocessing ...) often in cooperation with authorities and / or companies. 
In the seminar, the in-depth topic is worked out theoretically and solution 
approaches are designed, which are then implemented as a prototype in the 
team as an internship. 

Learning objectives  / 

Course methods Seminar and internship 

Link to course description https://tu-
dresden.de/bu/umwelt/geo/geoinformatik/studium/lehrveranstaltungen#secti
on-2 
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Course name Databases 

University                     Karlsruhe Institute of Technology 

Country                      Germany 

Tutor(s) Saler 

Credits (ECTS) 2 

Language(s) English 

Programme(s)/Degree MSc Geomatics 

Course content  The course   covers   Entity   Relation   Diagrams,   multiplicity,   modeling   of   
geo-data   under   consideration  of  national  and  international  standards  (OGC,  
ISO,  INSPIRE,  GDI-DE),  UML,  spatial data base models, indexing of geo-data, 
relational and object-relational data bases, and spatial  queries  with  SQL.  
Exercises  employ  MS-ACCESS  and  PostgreSQL/PostGIS.  
 
The  students have the ability to setup data models and understand the 
difference between non-spatial and spatial DB 

Learning objectives  / 

Course methods Lectures and exercises 

Link to course description https://www.hs-karlsruhe.de/geomatics/study-program/  
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Course name Introduction to OpenSource GIS 

University                     Karlsruhe Institute of Technology 

Country                      Germany 

Tutor(s) Lechner 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc Geomatics 

Course content  Students learn about the current range of software tools available in 
OpenSource GIS. Further, the  concepts  of  OpenSource  software  are  taught.  
Students  understand  the  theory  of  OGC  standards like WMS, WFS and are 
able to solve problems with the related methods. 

Learning objectives  / 

Course methods Lectures 

Link to course description https://www.hs-karlsruhe.de/geomatics/study-program/  
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Course name Application of OpenSource GIS 

University                     Karlsruhe Institute of Technology 

Country                      Germany 

Tutor(s) Lechner 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc Geomatics 

Course content  Students broaden their knowledge about OpenSource GIS programming for 
solving space-related questions and enhance their capabilities in preparing 
technical documentations. The students are familiar with QGIS, UMN-
Mapserver, GeoServer, PostgreSQL/PostGIS, PHP and OpenLayers/ GeoEXT. 
They have the competence to develop and use OpenSource WebGIS tools 

Learning objectives  / 

Course methods Exercises 

Link to course description https://www.hs-karlsruhe.de/geomatics/study-program/  
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Course name Web Processing Services 

University                     Karlsruhe Institute of Technology 

Country                      Germany 

Tutor(s) Stern 

Credits (ECTS) 3 

Language(s) English 

Programme(s)/Degree MSc Geomatics 

Course content  The  course  starts  with  an  introduction  to  the  OGC  specification  for  WPS  
as  well  as  to  programming  with  Python.  Further,  the  setting-up  of  a  WPS  
is  discussed  and  an  example  of  a  complex  process  programmed  by  the  
student.  Here,  the  students  learn  how  to  combine  Esri’s ModelBuilder  for  
configuring  and/or  customizing  scripts  with  own  scripting  in  order  to  be  
most  flexible. In addition, service chaining is also covered including so-called zip 
& ship 

Learning objectives  / 

Course methods Lectures and exercises 

Link to course description https://www.hs-karlsruhe.de/geomatics/study-program/  
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Course name Geo basic data 

University                     Jade Hochschule 

Country                      Germany 

Tutor(s) I. Jaquemotte 

Credits (ECTS) 5 

Language(s) German  

Programme(s)/Degree BSc Geoinformatics 

Course content  Basics of basic geodata, their importance in politics and economy, spatial data 
infrastructure national and international. AAA data model: acquisition, 
processing and continuation of geo/topographic basic data (ALKIS) as well as 
data of the real estate administration (ALK/ALB ALKIS)Creation, analysis and 
presentation of digital terrain models considering different acquisition methods, 
official DGM introduction to 3D city modelling 

Learning objectives  The students know the structure and organisation of national and international 
spatial data infrastructures.  They are familiar with methods for collecting basic 
geodata and are able to analyse and evaluate their modelling. They are able to 
assess, select and apply geodata suitable for different application scenarios and 
to present results in a professional manner. They know different methods of 
surface and 3D city modelling and can analyse terrain models and derive derived 
products 

Course methods Lecture 

Link to course description https://www.jade-
hs.de/fileadmin/gemeinsame_dokumente/flyer_studienfuehrer_modulhandbu
echer/Module_Geoinformatik.pdf 
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Course name GIS (Standards and services) 

University                     Jade Hochschule 

Country                      Germany 

Tutor(s) T. Brinkhoff 

Credits (ECTS) 5 

Language(s) German  

Programme(s)/Degree BSc Geoinformatics 

Course content  Open GIS and interoperability; standardisation of spatial data (procedures, 
organisations); selected spatial data standards of the OGC and ISO (data models 
and analysis operations, metadata, e.g. Simple Feature Model, Geography 
Markup Language, ISO Feature Geometry Model); spatial services (e.g. WMS, 
WFS); spatial data servers and spatial database systems (modelling and query 
processing) 

Learning objectives  Students should be able to use, create and integrate concrete geoservices in a 
GIS, to use and integrate concrete geodata servers and geodatabase systems in 
a GIS and should have knowledge about open GI systems, standardisation 
processes and the most important geodata standards. 

Course methods Seminaristic lecture partly on workstation computers with exercises in 
individual or group work 

Link to course description https://www.jade-
hs.de/fileadmin/gemeinsame_dokumente/flyer_studienfuehrer_modulhandbu
echer/Module_Geoinformatik.pdf 
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Course name Geodata Management 

University                     Jade Hochschule 

Country                      Germany 

Tutor(s) T. Brinkhoff 

Credits (ECTS) 6 

Language(s) / 

Programme(s)/Degree MSc Geoinformatics 

Course content  Object-relational database systems, modelling of geodata in geodatabases in 2D, 
2½D and 3D, spatial query processing, indexing in geodatabases, geodatabase 
access interfaces, meta-information management, geoservices and servers, 
raster data management, spatio-temporal databases, topological data models, 
current topics of geo-data management  

Learning objectives  The students should know the difference between relational and object-
relational databases, know the essential features of geo-databases, know the 
procedure of spatial query processing, know the basic principles of meta-
information management, of geo-services and servers. Students should be able 
to model and implement data and methods in an object-relational database, to 
model, index, store, import and query geodata with a geodatabase system, to 
access a geodatabase and a geodata server from another IT system (especially 
GIS), to access a geodatabase and a geodata server with the help of a 
programming language, to use a access the geo-database and process its data 
and use geo-services 

Course methods Lectures with integrated exercises and student lectures 

Link to course description https://www.jade-
hs.de/fileadmin/gemeinsame_dokumente/flyer_studienfuehrer_modulhandbu
echer/Module_Geoinformationswissenschaften.pdf 
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Course name Geodata Infrastructures 

University                     Leibniz University Hannover  

Country                      Germany 

Tutor(s) M. Sester 

Credits (ECTS) 1-2 (module) 

Language(s) English 

Programme(s)/Degree MSc Geodesy and Geoinformatics 

Course content  Introduction: legal, organizational and technological basics; political and 
administrative classification 
 
Product-oriented infrastructures: Central offices of the working group of the 
Surveying Administrations, DLZ of the Federal Agency for Cartography and 
Geodesy, European level 
 
Service-oriented infrastructures: INSPIRE, GDI-DE 
 
Observational infrastructures: Copernicus, Global Geodetic Observing System 
Global Level: Group on Earth Observation (GEO), United Nations Global 
Geospatial Information  

Learning objectives  Upon successful completion of the course, students can name and explain key 
national and international spatial data infrastructures. They can classify, 
characterize and compare them and assess and evaluate their significance. 

Course methods / 

Link to course description https://www.ikg.uni-hannover.de/en/studies/courses/geodata-infrastructures/ 
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Course name Internet GIS 

University                     Leibniz University Hannover  

Country                      Germany 

Tutor(s) M. Sester & C. Fisher 

Credits (ECTS) / 

Language(s) / 

Programme(s)/Degree MSc Geodesy and Geoinformatics 

Course content  This course teaches the key technologies and main concepts for performing 
typical GIS operations on spatial data in the Internet. Main topics are the 
processes allowing representation, storage, access, analysis and visualization of 
heterogeneous, distributed spatial data sets. 
 
Contents: 
Data and service provider standards and implementations; data formats for 
internet applications; internet-based data provision and access; current web 
technologies: HTML, JavaScript, PHP, XML, WebMap APIs OpenLayers and 
Leaflet, SQL, PostgreSQL DBMS, OGC Web Map Services/Web Feature Services. 

Learning objectives  After successfully completing this course, students will be able to create their 
own web map applications including static and dynamic parts of a client-server-
architecture with server-side data storage and client-side data visualization and 
interaction. 

Course methods The Forms of Teaching and Courses focus on the technical/practical realization 
of these asp Credit Points. Practical exercises on current web technologies allow 
the students to flexibly adapt to a multitude of requirements in the larger 
context of web applications. The learned practical knowledge is applied in a 
compulsory software project, in which groups of 3-4 students will work on a real 
web GIS application 

Link to course description https://www.ikg.uni-hannover.de/en/studies/courses/gis-ii-access-structures-
algorithms/ 
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Course name Open Geodata 

University                     University of Rostock 

Country                      Germany 

Tutor(s) R. Bill 

Credits (ECTS) 6 

Language(s) German   

Programme(s)/Degree MSc Computer Science and BSc & MSc Environmental Engineering 

Course content  - Openness in society 
- Open data  
- Case studies on electromobility, environmental noise, biomass potential, 

area monitoring and remote sensing  
- Repetitorium Geo-Information systems  
- Current research topics 

Learning objectives  / 

Course methods The module is offered entirely as an e-learning unit, with lectures, tests, 
structured self-study, exercises and independent processing of case studies at 
different levels depending on the requirements of the students. 

Link to course description https://lsf.uni-
rostock.de/qisserver/rds?state=verpublish&status=init&vmfile=no&publishid=
119804&moduleCall=webInfo&publishConfFile=webInfo&publishSubDir=veran
staltung 
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Course name Spatial Data Infrastructures and Webservices 

University                     Karlsruher Institut für Technologie 

Country                      Germany 

Tutor(s) Wursthorn 

Credits (ECTS) 4 

Language(s) German   

Programme(s)/Degree MSc Geodesie and Geo-information 

Course content  The module deals with the standardised infrastructures for spatial information 
INSPIRE, GDI-DE and deals with the necessary required OGC services. 
Furthermore, an overview of geo web services outside the OGC world. 

Learning objectives  Students can use standardized geo web services explain. You can use these 
services on the client side and also make them available as a service themselves. 
The Students can use their knowledge about infrastructures for spatial data on 
concrete, practical questions. 

Course methods Total amount of work: 120 hours; attendance time: 45 hours 
- Courses including courses during the course of study 
 
Module examination 
Self-study: 75 hours 
- Processing of tasks during the semester 
- Deepening of the study contents through domestic 
Post-processing of the lecture content 
- Deepening of the study contents on the basis of suitable literature and 
Internet research 
- Preparation for the module examination during the course of study 

Link to course description / 
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Course name Spatial data infrastructures & management of spatial data 

University                     TU Munich 

Country                      Germany 

Tutor(s) de Vries 

Credits (ECTS) 3 

Language(s) German  

Programme(s)/Degree MSc Geodesy and Geo-information 

Course content  - Modelling of the official geo-base information systems 
- Official Real Estate Cadastre Information System (ALKIS) 
- International and national aspects, legal and technical foundations of the 

spatial data infrastructure 
- Presentation of selected spatial data infrastructure projects 
- Geodata management from an IT and sales perspective 
- Presentation of the use and standardised provision of geodata by selected 

authorities 

Learning objectives  By participating in this module, students are able to 
- Understand the objective, legal and technical basis of the Spatial Data 

Infrastructure (SDI) in Europe, Germany and Bavaria 
- Modelling principles, migration problems, interfaces and fields of 

application of the official geo-base 
- to understand and describe geoinformation systems. 
- analyse the benefit and significance of geodata for specialist applications 

and GDI projects 

Course methods Lectures and seminars are held as a teaching format. In the lecture the teaching 
methods lectures and presentations for application. These serve to provide 
students with the basics in the area of GDI and geodata management. The 
students benefit from the professional experience of the lecturer and live 
demonstrations. The teaching methods are based on the learning activities study 
of literature and Memorization aligned. In the seminars the students work on 
small application examples as a teaching method in group work (Case study 
geodata project). The final presentation of the results will take place in the 
course of the examination. The learning activities are designed to work on 
problems and prepare presentations. 

Link to course description https://campus.tum.de/tumonline/wbModHB.wbShow?pOrgNr=15099 
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Course name Cartography, GIS and Land Information Infrastructures 

University                     TU Munich 

Country                      Germany 

Tutor(s) de Vries 

Credits (ECTS) 6 

Language(s) English 

Programme(s)/Degree MSc Land Management and Land Tenure 

Course content  Visualisation of Geo-data and Cartography, Students will be introduced to the power of 
graphics from a cartographic perspective. They will learn a number of scientific 
visualisation methods in addition to the well-established map design as well as map use 
techniques. Students will be introduced to the structure and possibilities of the internet, 
web programming, virtual reality on the internet, interaction via CGI, and generation of 
an interactive map. 
The following aspects will be included in the lectures: Introduction - Elements of 
Geovisualization, Technologies of geovisualization, Cartographic methods, 
Understanding users, Geovisualization, Application Case - Visualization in Ecological 
Network Planning, Application Case – Visual Clustering in Civil Protection, Cartographic 
Generalization, Visual Analytics, Theoretical and technical essentials, Thematic Mapping 
Techniques, Map layout and Map Review. 
- Geographical Information Systems (GIS) - An insight in principles, architecture, and 
applications of GIS, new trends and future perspectives will be provided and linked to the 
field of land management. 
- Land Information Infrastructures - Students will be familiarised though working with 
practical examples with conceptual and practical aspects of land information 
infrastructures, including an account on the national and international contexts. 

Learning objectives  At the end of this module students are able to: 
• Illustrate, use and apply the fundamentals of geographic information systems (GIS) 
• Formulate and execute meaningful and purposeful software-based and SQL-based 
queries in GIS 
• Design and execute basic calculations in a GIS (software) environment (e.g. average 
areas, population densities, built-up densities, average parcel and building values) 
• apply visualization concepts and tools in a software-based environment 
• connect different forms of land-related information in a basic framework of land 
information infrastructure 
• present how land information infrastructures rely on both technical and institutional 
elements, and describe examples of how these elements are connected in specific 
country contexts 

Course methods Lectures, demonstrations and exercises are the key modes of instruction in order to 
convey the basic principles of GIS and cartography and in order to apply these in practice.  
Examples of case studies in Land information infrastructures (LIIs) are evaluated and 
tested in order to transfer the knowledge and skills in working with LIIs. 

Link to course description / 
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Course name Spatial Data Infrastructures 

University                     Hochschule Anhalt 

Country                      Germany 

Tutor(s) H.  Baumann & L. Koppers  

Credits (ECTS) 5 

Language(s) German  

Programme(s)/Degree BSc Surveying and Geoinformatics 

Course content  - Standardization of geoinformation (interoperability, OGC, ISO) 
- XML, GML 
- Grammar processing 
- WMS, WFS, WCS 
- GDI architecture models 
- GDI initiatives, INSPIRE 
- Metadata 
- Geo portals 
- Organization Models 
- Geodatabases as GDI component 
- Exercises for setting up a GDI and using services of a GDI  

Learning objectives  The students master the goals and components of infrastructures for spatial 
information. You know the architectural concepts and the Interaction of the 
most important components. You can also use services 
and integrate them into existing GI systems.  

Course methods Lectures and exercises 

Link to course description https://www.hs-
anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/BVGI/BA_VG_Modulbes
chreibungen.pdf 

 

 

 

 

 

 

 

 

https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/BVGI/BA_VG_Modulbeschreibungen.pdf
https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/BVGI/BA_VG_Modulbeschreibungen.pdf
https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/BVGI/BA_VG_Modulbeschreibungen.pdf
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Course name Web Mapping 

University                     Hochschule Anhalt 

Country                      Germany 

Tutor(s) H. Baumann 

Credits (ECTS) 5 

Language(s) German  

Programme(s)/Degree BSc Surveying and Geoinformatics 

Course content  - Overview of the most important web technologies and their possible 
applications for map generation (HTML, JavaScript, CSS, DOM) 

- Web technologies for client-side generation of maps in web browsers 
- Online map services and Earth Viewer 
- Map generation with Google Maps API and OpenLayers 
- Server-side technologies for map generation (CGI, PHP, Java-Servlets 

and Java server pages) 
- Use of OGC compliant services for map generation (especially WMS and SLD 

specification) 
- Open Source Mapserver (UMN Mapserver, Geoserver) 
- Planning and implementation of Web Mapping projects 

Learning objectives  The students know the essential web technologies for the generation of 
interactive maps. You can create simple web pages with map images where 
besides own data map services and Web Map Services can be integrated. The 
standards of the OGC on the subject of Web Mapping especially WMS and SLD 
are known. You can use current Open source products, especially work with map 
servers. 

Course methods Lectures and exercises 

Link to course description https://www.hs-
anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/BVGI/BA_VG_Modulbes
chreibungen.pdf 

 

 

 

 

 

 

 

 

https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/BVGI/BA_VG_Modulbeschreibungen.pdf
https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/BVGI/BA_VG_Modulbeschreibungen.pdf
https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/BVGI/BA_VG_Modulbeschreibungen.pdf


 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
91 

   
 

Course name Data formats and interfaces 

University                     Hochschule Anhalt 

Country                      Germany 

Tutor(s) G. Joos 

Credits (ECTS) 5 

Language(s) German  

Programme(s)/Degree MSc Surveying and Geoinformatics 

Course content  - Geodata exchange and geodata services 
- Sequencing of raster and vector data 
- Lossless and lossy compression methods (LZW, run-length encoding, 

discrete cosine transform, discrete wavelet transform) 
- Construction of selected raster formats (BMP, GIF, JPEG, PNG, TIFF, 

JPEG2000, ECW, MrSID, NetCDF) 
- external and internal georeference information for raster data (worldfile, 

GML in JPEG2000, proprietary) 
- Format description languages (XML, JSON) 
- Vector graphic formats and vector GIS formats (DXF, SVG, shapefile, GML, 

KML, GeoJSON, GeoDataBase) 
- Formalisation of the information on coordinate reference systems 
- GIS software interfaces and GeoWebServices (OGC Web Services, 

REST) 
- Project work with the commercial software FME and open source 

Products for format and model transformation 

Learning objectives  The students know the format structures for vector and raster data 
and their special requirements for compression and Georeferencing. By knowing 
the possibilities and limitations of selected formats, you are able to use formats 
in a targeted manner, and can thus prevent losses in the exchange of 
geoinformation between systems. Through a systematic consideration of 
data formats and interfaces, the students can define specifications easy to 
analyse and classify. You are able to use tools for format and model conversion. 
Besides the technical view you can also answer questions about licensing rights 
and standardization.  

Course methods Lectures and exercises 

Link to course description https://www.hs-
anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/MVG/MA_MVG-
Modulbeschreibungen.pdf 

 

 

 

https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/MVG/MA_MVG-Modulbeschreibungen.pdf
https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/MVG/MA_MVG-Modulbeschreibungen.pdf
https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/MVG/MA_MVG-Modulbeschreibungen.pdf


 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
92 

   
 

Course name Geodatabases 

University                     Hochschule Anhalt 

Country                      Germany 

Tutor(s) H. Baumann 

Credits (ECTS) / 

Language(s) German 

Programme(s)/Degree MSc Surveying and Geoinformatics 

Course content  - Use of databases in geographic information systems 
- Modelling of geodata in databases 
- Object-relational databases 
- Storage of spatial data in databases according to OGC – standard (Simple 

Features Specification for SQL) 
- Extensions of databases for the storage of geometry data 
- spatial indexing and spatial queries 
- commercial database systems with extensions for geodata 
- practical exercises with Oracle Spatial, PostgreSQL with PostGIS 

Learning objectives  The students know the special features of geo databases. you 
know that geo databases play a central role in a geoinformation system and are 
able to create databases for the storage of geodata and to create and maintain 
them. You have Skills in handling database systems such as MySQL, Oracle and 
PostgreSQL and especially understand their extensions to the Storage of spatial 
data.  

Course methods Lectures and exercises 

Link to course description https://www.hs-
anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/MVG/MA_MVG-
Modulbeschreibungen.pdf 

 

 

 

 

 

 

 

 

https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/MVG/MA_MVG-Modulbeschreibungen.pdf
https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/MVG/MA_MVG-Modulbeschreibungen.pdf
https://www.hs-anhalt.de/fileadmin/Dateien/FB3/Studiengaenge/VGI/MVG/MA_MVG-Modulbeschreibungen.pdf
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Course name Geographic Data Management 

University                     Aegean University 

Country                      Greece 

Tutor(s) / 

Credits (ECTS) 7.5 

Language(s) Greek 

Programme(s)/Degree MSc Geography 

Course content  Teaching units: 
- Data and information - Geographical data - Geospatial data formats - Introduction to 
Databases and Geographical Databases - Conceptual design - UML language - Logical 
design - Relevant data model - Data Management Acts - Relevant Algebra - Acts of SQL 
SQL spatial functions - Standard metadata for geospatial data - Spatial Data Infrastructure 
 
Laboratory exercises: 
UML class chart - Relevant data model - Creating a database - Creating a geographic 
database - Data entry and geographic data - Use of SQL I. - Use of SQL II - Use of spatial 
functions in SQL I. - Use of spatial functions in SQL II - Search for data in Geospatial Data 
Infrastructure - Creating metadata for geospatial data 

Learning objectives  Upon completion of the course the trainee is expected to: 
- Explain the advantages of databases in data management 
- List the steps for developing a database 
- Discover, clarify and compose the requirements of a data management project 
- Construct a class diagram of UML 
- Construct the relational shape of a database 
- Implement databases and geographic databases 
- Compose questions with the SQL language and use the SQL spatial functions 
- Participate in a team to complete a data management project 
- Search for geospatial data in Spatial Data Infrastructure using metadata 
- Convert geospatial data to different formats and spatial reference systems 
- Search, compose and present information on a topic related to geographic data 

technology 

Course methods Lecture 26 
Laboratory exercise 13 
Progress Assessment / Examinations 3 
Elaboration of works 104 
Unattended study 52 
Course Total 198 

Link to course description https://geography.aegean.gr/geoinformatics/index.php?cur=2.2&lesson=504 
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Course name Spatial Databases 

University                     Harokopio University 

Country                      Greece 

Tutor(s) Z. Anastasios 

Credits (ECTS) 7.5 

Language(s) / 

Programme(s)/Degree MSc Applied Geography and Spatial Planning” 

Course content  The course includes the following modules: Databases and Database 
Management Systems, Design and Implementation of Database Systems, the 
SQL language, Spatial Databases, Entity / Relationship (ER) Model, Commercial 
and Open Source Geographic Database Management Systems. 

Learning objectives  The course aims to familiarize graduate students (PGs) with spatial databases. 
During the semester, the PGs prepare a series of laboratory exercises relating to 
the creation of an ER model and familiarise themselves with Database 
Management Systems such as MS Access.  

Course methods The course includes two-hour lectures and a number of laboratory exercises. 
The selection, preparation and delivery of projects is submitted at the end of 
the semester. 

Link to course description https://www.geo.hua.gr/en/module/spatial-databases/  
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Course name Geographic Information Systems 

University                     Politecnico Milano 

Country                      Italy 

Tutor(s) M.A. Brovelli 

Credits (ECTS) 10 

Language(s) English 

Programme(s)/Degree MSc Geoinformatics Engineering 

Course content  The course focuses on developing students' knowledge of geographic data analysis concepts, 
methods, and tools. The aim of the course is to provide an exhaustive frame about geographic 
information: from acquisition to validation, processing and web publishing. Authoritative data, as 
well as geocrodwsourced data, are both parts of the course. Rudiments of Big Geodata will be 
presented. The Geospatial Web and Spatial Data Infrastructures are also taught. Students are asked 
to learn the most used proprietary and free open source software packages such as QGIS, ArcGIS, 
GRASS (introduction), GeoServer and OpenLayers.Topics of the course are: 
 
Introduction to GIS; Reference and coordinate systems; their transformations. 
Geographic data models and structures (raster, geometric/topologic vector and hybrid model); 
Features: entity - relationship diagrams, object-relational databases and spatial indexing methods 
Fields: exploring data, spatial statistics, geostatistics, raster database management system The 
transformation from raster to vector and vice-versa GIS and the Internet WebGIS Meta information, 
interoperability Web Geo Services Spatial Data Infrastructures 
The Geospatial Web Virtual Globe and multidimensional web viewers Participatory web GIS: citizen 
science, VGI, geocrowdsourcing. 

Learning objectives  Students will learn how to: Design and develop a Geographic Information System, taking into 
account the different components -  Explore geospatial data and create corresponding thematic 
maps by using GIS software - Manage geospatial data with advanced GIS functionalities - Design 
and develop a WebGIS  
 
Given specific project cases, students will be able to: Detail the corresponding requirements - 
Manage the geospatial data in proprietary and open source GIS applications - Develop the related 
webGIS for showing the results of their work  
 
Given a relatively complex problem, students will be able to: Analyse and understand the goals, 
assumptions, and requirements associated with that problem and model them - Define the data 
and architecture for fulfilling the problem - Develop partially or totally the GIS solution 
 
Students will learn to: Write a document with the specifications of their project - Present their 
work - Publish their result through a webGIS - Students will learn how to develop a realistic project 
in the GIS domain. 

Course methods Exercise sessions and a project laboratory are integral parts of the course. They will focus on the 
usage of GIS software packages to analyse case studies and build webGIS applications. 
A project will be assigned during the Laboratory hours at the end of the practice. It will be developed 
by students, under the supervision of an external and an academic tutor,  individually or in small 
teams of 2-3 members. Project artifacts (requirement analysis, design document, test report, code) 
are expected to be released at the exam. The evaluation of projects will be based on the produced 
artifacts and on a presentation. 

Link to course description https://www11.ceda.polimi.it/schedaincarico/schedaincarico/controller/sched
a_pubblica/SchedaPublic.do?&evn_default=evento&c_classe=714787&polij_d
evice_category=SMARTPHONE&__pj0=0&__pj1=97f71af48934d1cc7a26cc1026
edc56f 

https://www11.ceda.polimi.it/schedaincarico/schedaincarico/controller/scheda_pubblica/SchedaPublic.do?&evn_default=evento&c_classe=714787&polij_device_category=SMARTPHONE&__pj0=0&__pj1=97f71af48934d1cc7a26cc1026edc56f
https://www11.ceda.polimi.it/schedaincarico/schedaincarico/controller/scheda_pubblica/SchedaPublic.do?&evn_default=evento&c_classe=714787&polij_device_category=SMARTPHONE&__pj0=0&__pj1=97f71af48934d1cc7a26cc1026edc56f
https://www11.ceda.polimi.it/schedaincarico/schedaincarico/controller/scheda_pubblica/SchedaPublic.do?&evn_default=evento&c_classe=714787&polij_device_category=SMARTPHONE&__pj0=0&__pj1=97f71af48934d1cc7a26cc1026edc56f
https://www11.ceda.polimi.it/schedaincarico/schedaincarico/controller/scheda_pubblica/SchedaPublic.do?&evn_default=evento&c_classe=714787&polij_device_category=SMARTPHONE&__pj0=0&__pj1=97f71af48934d1cc7a26cc1026edc56f
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Course name Spatial Information Infrastructures 

University                     Vilnius Gediminas Technical University 

Country                      Lithuania 

Tutor(s) E. Paršeliūnas 

Credits (ECTS) 6 

Language(s) Lithuanian 

Programme(s)/Degree MSc Geodesie and Cartography 

Course content  The actuality and practical value of the Spatial information infrastructures. The 
sources of Data of the Spatial information infrastructures. Users of the Spatial 
information infrastructures. The hardware of the Spatial information 
infrastructures. The software of the Spatial information infrastructures. The 
Internet languages for the user interface, data and schemes descriptions. Web 
programming for the Spatial information infrastructures. 

Learning objectives  Prepare specialists of measurement engineering who obtained latest knowledge 
related to the development of the Spatial information infrastructures, being able 
to understand, analyse and rise the problematic questions on the technologies 
of the Spatial information infrastructures, with involving to their solutions the 
methods of the information technologies, creation and development of the 
geodetic control. 

Course methods Teaching methods (Continual studies): 
Lectures - 30 h per semester 
Laboratory works - 15 h per semester 
Individual work - 115 h per semester 

Link to course description https://medeine.vgtu.lt/programos/modulis.jsp?fak=3&prog=295&modulis=AP
GDM17021&sid=F&rus=U&klb=en 
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Course name Geoinformation Systems Technology 

University                     Vilnius Gediminas Technical University 

Country                      Lithuania 

Tutor(s) E. Paršeliūnas 

Credits (ECTS) 6 

Language(s) English 

Programme(s)/Degree MSc Geodesy and Cartography 

Course content  - Variety of Technologies of Geoinformation Systems.  
- The core of real phenomena model and data models of Geoinformation 

Systems. 
- Geometrical and attribute data.  
- Topology of data of Geoinformation Systems.  
- Archiving, upgrading, quality and safety of the data.  
- Standards of Geoinformation Systems.  
- Thematic data of Geoinformation Systems.  
- The usage of Geoinformation Systems for thematic mapping. 

Learning objectives  Prepare specialists of measurement engineering who obtained latest knowledge 
related to the technologies of the geoinformation systems, being able to 
understand, analyse and rise the problematic questions on the technologies of 
the geoinformation systems, with involving to their solutions the methods of the 
information technologies, creation and development of the geodetic control. 

Course methods Lectures - 30 h per semester 
Laboratory works - 15 h per semester 
Individual work - 115 h per semester 

Link to course description https://medeine.vgtu.lt/programos/modulis.jsp?fak=8&prog=72&modulis=APG
DM17044&sid=F&rus=U&klb=en 
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Course name WebGIS and Geoprocessing 

University                     University of Luxembourg 

Country                      Luxembourg 

Tutor(s) K. Schiel & C. Médard de Chardon 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geography and Spatial Planning 

Course content  The course provides an introduction to the topic of web GIS and GIS processing. 
It is divided into two parts. In the first part of the module students will gain both 
an understanding of and hands-on practice with advanced geoprocessing and 
GIS modelling functions using both raster and vector data. We will use ESRI 
ArcGIS Spatial Analysis functions for analysis and modelling. In the second part 
of the course, we will introduce students to the fundamental principles of 
WebGIS. Students will gain practical experience using different web publishing 
technologies to visualise and display geographic data and modelling outcomes 
online. 

Learning objectives  On completion of the course students should be able to : 
 
Part 1: 
- Create, manage and display raster data 
- Demonstrate the use a variety of raster analysis tools from the Spatial 

Analyst toolbox 
- Be familiar with the use of  functions for Image Analysis 

Work with Raster calculator to undertake map algebra. 
 
Part 2: 
- Understand the fundamental principles of WebGIS 
- Describe different web GIS formats and tools  
- Map data and research outcomes within ArcGIS and Google maps and vice- 

versa 
- Understand the principles of web-mapping and its associated technologies 
- Create an interactive map without coding (using FOSS) 

Understand and write code for visualizing a simple web map application 

Course methods / 

Link to course description https://wwwfr.uni.lu/layout/set/print/formations/fhse/master_in_geography_
and_spatial_planning/programme?f=MAACAGEOSPATPLAN&c=0007C5157  
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Course name Geo-information Organisation and Legislation 

University                     TU Delft 

Country                      Netherlands 

Tutor(s) B. van Loenen, F.M. Welle Donker 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geomatics for the Built Environment 

Course content  In this course students will learn about the organisational and legal aspects relevant for developing 
a strategy for a geographic information infrastructure. 
 
Many organisations, and increasingly also citizens, collect, process and disseminate geo-information 
(e.g., Google, TomTom, mapping agencies and cadastres). Some information serves a specific 
purpose, while other information acts as multipurpose or base information, which is the fundament 
of an information infrastructure. An adequate information infrastructure allows for information to 
be collected efficiently (collect it once, use it many times) and provides reliable information for 
effective use in decision-making processes at all levels in government, private sector, academia and 
among citizens. Legislation is a critical component that needs to be considered to determine whether 
information can be used for a certain purpose and shared with others. 
 
The course consists of three parts: 1. Theoretical basis for the introduction, organisation and 
management of (geo-) information infrastructures. Aspects that will be addressed are stakeholders, 
co-ordination mechanisms and components of an information infrastructure, the affiliation with 
policy lines like electronic and efficient government. 2. Overview of legislation pivotal to developing 
geographic information infrastructures. Legal aspects applying to geo-information, such as 
intellectual property rights, privacy and access to government information legislation, constitute a 
major part of this course. 3. Practical application of the theory. Students are tasked to write a paper 
on a SDI topic of their choice. 

Learning objectives  After this course the student is able to: 
- recognize and anticipate upon relevant legal (especially privacy, copyright, database rights, 

freedom of information law, and data sharing legislation), and organisational issues evolving 
around the acquisition, processing, dissemination and use of (geographic) information 

- understand the needs of potential users of geographic information and their requirements 
within organisations 

- apply the concepts, processes and main components of (geographic) information 
infrastructures (Data, People (human resources), Policies, Access networks and standards) to 
support geographic information sharing between organisations critically assess geographic 
information management strategies for organisations 

- assess the performance of an (geographic) information infrastructure from a user perspective 
- analyse moral problems in terms of facts, values, stakeholders and their interests 
- give a moral judgement on the basis of data protection and access to government 

principles/theories and/or frameworks including professional ethics and common-sense 
morality 

- morally justify one’s actions and to discuss and evaluate them together with other engineers 
and non-engineers. 

Course methods Interactive lectures: 28 hours; Individual assignment: 42 hours; self-study: 70 hours. 

Link to course description https://studiegids.tudelft.nl/a101_displayCourse.do?course_id=49103&SIS_Sw
itchLang=en 

 

https://studiegids.tudelft.nl/a101_displayCourse.do?course_id=49103&SIS_SwitchLang=en
https://studiegids.tudelft.nl/a101_displayCourse.do?course_id=49103&SIS_SwitchLang=en
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Course name Geoweb Technology 

University                     TU Delft 

Country                      Netherlands 

Tutor(s) B.M. Meijers  

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geomatics for the Built Environment 

Course content  Today professionals and laymen have access to geo-data through the internet. Using a smart phone 
or tablet connected to broadband internet one can virtually fly-through a city and view buildings, 
underground constructions and proposed designs from any viewing angle, even augmented reality. 
The internet also strengthens communication between government and citizens, who can comment 
on the designs, fill in questionnaires and vote, and in this way (local) government may increase public 
participation in city planning and other public affairs. Access to geo web services should be fast and 
based on open standards such as OGC (Open Geospatial Consortium), ISO (International 
Organization for Standardization) and INSPIRE (European Spatial Data Infrastructure). Map 
interfaces should be user friendly while sufficient functionality should be available for carrying out 
analyses on diverse datasets. A key tool when building geo web services is Geography Markup 
Language (GML) an exchange language for geo-data based on XML (eXtensible Markup Language). 
The course consists of four parts: 
1. Principles, application, evaluation and integration of generic web services and the importance of 
using standards when building them. The standards involved start with general ICT standards like 
HTTP, XML and SOAP (Simple Object Access Protocol. Increasingly the semantics of data in the 
framework of web services, and linked data, plays an important role.  2. Based on these general 
standards, geo standards and protocols can be build (ISO TC211/OGC web services and protocols). 
Combining the geo standards and protocols results in a set of geo web services that more and more 
replace the traditional GIS tools. Topics of interest: geoweb system server-client architecture, 
WMS/WFS/… server, desktop/browser/mobile clients (incl App development), web-based 
transaction processing, portrayal, query (filter encoding), tiling, metadata service, web processing 
service, vario-scale services. 3. Principles and applications of (real-time) Sensor Web. The 
components of Sensor Web will be explained and (some of them) used: Observations & 
Measurements, Transducer Markup Language, Sensor Observation Service, Sensor Planning Service, 
Sensor Alert Service and the Web Notification Service. 4. Applying software tools for the visualization 
of 3D geo-data. Normally the first, and in many cases the most important, thing to do with (3D) geo-
data is to visualize it. With data delivered over the internet by means of web services, standards, 
architecture and services for 3D geo-visualization, and the practical aspects of available (web) tools 
and how to use them will be explored. 

Learning objectives  After the course the student is able to: - understand generic internet and web standards and apply 
these in the implementation of web information systems; - understand formal geo standards and 
derived implementation specifications / describe the existing geo web services and their application 
domains; - integrate several geo web services for supporting spatial decision making; - evaluate 
existing geo web services in terms of specified applications and give motivated suggestions for 
improvement; - understand the Sensor Web Enablement Common Data Framework (common data 
models and schema) and the SensorML (models and schema for sensor systems and processes 
surrounding measurements) and use them in web services; - describe the available (visualization) 
standards like X3D, 3D-pdf, WebGL, CityGML, KML, GeoJSON and other industry standards / apply 
software tools for the visualization of 3D geo-data. 

Course methods Lectures: 28 hours - Self-study: 48 hours - Lab assignments (64 hours): on the various internet, 
web, geoweb standards, protocols, services and tools 

Link to course description https://studiegids.tudelft.nl/a101_displayCourse.do?course_id=52689 

 

https://studiegids.tudelft.nl/a101_displayCourse.do?course_id=52689
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Course name Management in Organisations 

University                     TU Delft, Wageningen University 

Country                      Netherlands 

Tutor(s) B. van Loenen, L. Grus, C. Vreugdenhil, F.M. Welle Donker 

Credits (ECTS) 10 

Language(s) English 

Programme(s)/Degree MSc Geographical Information Management and Applications 

Course content  The main objective is to be able to write for a specific GI-organisation a management strategy 
(business) plan that focuses mainly on the incorporation of SDI-facilities to improve the data sharing 
between organisations, based on internal resources and external conditions using business methods 
and tools for organisation (infrastructure) planning, development and management. 
 
The module deals with several types of GI-organisations, which differ in role (governmental vs. 
industrial; GI-Producer vs. GI-User oriented) and scale (Global, Regional, National, State, Local and 
Corporate). When planning, developing and managing a suitable environment for a specific GI-
organisation, GI-managers should focus on several organisation-internal resources (hardware, 
software, humanware, dataware and orgware) and on several external conditions, such as legal, 
cultural, technological, economic and institutional aspects. Special emphasis is put on spatial data 
infrastructures, intended to improve and to support data management. To support the decisions 
made, several business methods and tools exist for organisation planning, development and 
management. Application of these knowledge and methods/tools in a management strategy 
(business) plan is core business of this module, so that GI-managers are able to make efficient use 
of available (desired) resources. 
 
The course is split in five parts: 

- Concepts of GI-organizations  
- GI-Organization development and management aspects – 
- SDI-Concepts/Nature and hierarchy  
- SDI-Components (technical components)  
- Application (Creation) of SDI-GI-Organization integration 

Learning objectives  The student will be able to: 
- Remember key GI-organisations, their differences, their roles and their scale level of 

application. 
- Remember and understand the principles of management science and management 

information sciences and apply the organisational resources (Software, Hardware, 
‘Humanware’, ‘Dataware’ and ‘Orgware’) to GI-organisations. 

- Understand the concepts, processes and main components of spatial data infrastructures 
and their requirements to support data sharing between GIorganisations. 

- Apply the main methods and tools for organisation (infrastructure) planning, 
development and management through the application of a SWOT analysis (Strengths, 
Weaknesses, Opportunities and Threats), and a cost-benefit analysis. 

- Evaluate the existing management of GI of an organisation. 

- Create and present a business plan for the management of a GI-organisation. 

Course methods This distance learning module will include: 
- Lectures - Distance learning - Writing of business plan - Literature research - Supervisor 
discussions - Distance presentations – Presentation - Evaluation 

Link to course description https://www.msc-gima.nl/module-3/ 

 

https://www.msc-gima.nl/module-3/
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Course name Geodata Capture, Standards and Quality 

University                     Vrije Universiteit Amsterdam 

Country                      Netherlands 

Tutor(s) M. de Kleijn 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geographical Information Sciences 

Course content  This  unit  aims  to   provide  students   with   the  requisite  knowledge and practical  skills  to   source  
and evaluate, against recognised quality standards, data for use in Geographical Information-based 
project sand assess the quality of    in formation output from those projects. Sourcing   spatial data 
– focusing on how to  identify sources of spatial data  using discovery metadata, how to  capture 
spatial data into a GIS and how to design a data capture strategy Data  standards – identify  the  
range of  national  and  international  data  standards,  introduce case  studies on  specific  standards,  
assessment  the  impact  standards  have  on  the development  of  Spatial Data Frameworks at 
national and international levels. Data quality - define the  different measures of  data quality and 
how they might be assessed, introduce  the  concepts  of  spatial  uncertainty,  identify  the  sources  
of  error  in  spatial  data  and how they  might  propagate  when  data  is  combined,  and  consider  
the impact  of  data quality  on  spatial analysis. Evaluating fitness-for-purpose –  the process  by  
which  the  suitability  of  data for  a  specific application can be determined, the management of 
data quality within an organisation. 

Learning objectives  On successful completion of this unit students will be able to have attained or demonstrated: 
ACADEMIC & RESEARCH SKILLS/ SOCIAL AND PROFESSIONAL SKILLS:  
1.   Write and communicate appropriately at postgraduate level through key skills such as literature 
searching, developing and presenting a coherent argument and correctly citing references in the 
text. TAA1 and TAA2 
BRIDGING THEORY AND PRACTISE: THEORY 
2.   A knowledge and understanding of the key characteristics of different types of spatial data. TAA1 
and TAA2  
3.   The ability to assess the impact of national and international data infrastructures and standards 
on the sourcing and availability of spatial data. TAA1 
4.   The ability critically evaluate the potential impacts of errors on spatial data quality. TAA1 and 
TAA2 
BRIDGING THEORY AND PRACTISE: APPLICATION 
5.   The practical skills to design and implement an informed strategy for capturing or sourcing spatial 
data and associated metadata. TAA1  
6.   The knowledge to specify fitness for purpose criteria and apply them to the critical evaluation of 
spatial data for specific applications. TAA2 

Course methods The learning  and teaching  strategies  are  student  centred. They  aim  to   encourage  a  deep-  
learning approach  by  using  reflection and  self-evaluation. A written  Directed  Reader  will  be 
provided  on-line, which will  provide the essential background, the framework for study and 
essential  detail. It  will  include self- assessment  exercises.  Each  section  of  this  Reader  will   be  
framed with   a  context  setting introduction,  clearly  identified learning  outcomes  and  additional  
reading with in  the  academic  and professional   literature.  Students   will   be  required  to   reflect  
on  their  learning  as  part  of  the  self-assessment  exercises  and  the  summative  assignments.  
Opportunities for students to discuss issues with  staff and fellow students will be provided via an 
online bulletin board.  

Link to course description https://unigis.labs.vu.nl/wp-content/uploads/2020/02/UNIGIS-Study-guide-
2019-20TAA120.pdf  

 

https://unigis.labs.vu.nl/wp-content/uploads/2020/02/UNIGIS-Study-guide-2019-20TAA120.pdf
https://unigis.labs.vu.nl/wp-content/uploads/2020/02/UNIGIS-Study-guide-2019-20TAA120.pdf
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Course name European aspects of GI 

University                     Vrije Universiteit Amsterdam 

Country                      Netherlands 

Tutor(s) M. de Kleijn 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc Geographical Information Sciences 

Course content  / 

Learning objectives  - Write and communicate appropriately at postgraduate level through key 
skills such as literature searching, developing and presenting a coherent 
argument and correctly citing references in the text. 

- Justify why there is a need for international geospatial information at 
various scales.  

- Explain the problems associated with crossing borders in European 
Datasets.  

- Describe which European datasets are available and which initiatives are in 
place to create missing datasets.  
Locate and combine geographical data in Europe and demonstrate 
knowledge about data catalogues, spatial reference systems, metadata and 
standards.  

- Explain which technological developments are taking place in the European 
GI-field and what their impact on the European GIS community might be.  

- Explain what is necessary to set up a Geographical Information 
Infrastructure (GII) in Europe 

- Evaluate which problems and issues are faced in setting up a European GII 
and what has already been done in realizing a common infrastructure.  

- Explain how can the GI community make a European GII work. 

Course methods / 

Link to course description https://unigis.labs.vu.nl/wp-content/uploads/2020/02/UNIGIS-Study-guide-
2019-2020.pdf 

 

 

 

 

 

 

https://unigis.labs.vu.nl/wp-content/uploads/2020/02/UNIGIS-Study-guide-2019-2020.pdf
https://unigis.labs.vu.nl/wp-content/uploads/2020/02/UNIGIS-Study-guide-2019-2020.pdf
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Course name Extraction, Analysis and Dissemination of Geospatial Information 

University                     ITC  

Country                      Netherlands 

Tutor(s) C.M. Gevaert 

Credits (ECTS) 7 

Language(s) English 

Programme(s)/Degree MSc Geo-information Science and Earth Observation 

Course content  This course teaches the extraction, analysis, and dissemination of information from 
geospatial data in an iterative approach using concrete applications. Exemplary course 
topics are the creation of Digital Terrain Models using photogrammetric techniques, and 
the visualization of the results in a 3D environment using Virtual Reality. Furthermore, 
you will use different map representations to visualize time series results taking 
uncertainty of measurements and models into account. Lastly, the design and creation of 
geoservices and web mapping technology will be discussed. 
 
Content: 
- Photogrammetry - Flight planning - Image orientation - DTM generation - 2D and 3D 
feature extraction - GeoWebservices and mapping clients - Client-server technology - 
Open Standards and GeoWebservices - Web clients for data and map dissemination – 
Geovisualization - 3D visualization (depth cues, VR) - Time series (animation) - 
Geovisualization environments – Uncertainty - Uncertainty in image classification 
(sensitivity) - Validation and accuracy assessment - Uncertainty visualization 

Learning objectives  Upon completion of this course, the student is able to: 
- LO 1 Plan a photogrammetric mission with a focus on quality aspects of the results. 
- LO 2 Utilize image orientation procedures for the generation of topographic 

products such as maps and Digital Terrain Models. 
- LO 3 Assess requirements from an application perspective to select appropriate 

graphic representations to map changes. 
- LO 4 Determine the requirements of 3d viewing environments, and explain the 

application of depth cues. 
- LO 5 Explain the principles of web architectures and web services requirements for 

web/cloud applications. 
- LO 6 Explain the role of Open Standards and use them for the creation and 

consumption of GeoWebservices. 
- LO 7 Apply the basic web mapping services for information dissemination. 
- LO 8 Evaluate and analyse the uncertainty of spatial datasets and model outputs, 

and choose the appropriate option to design an effective uncertainty visualization. 

Course methods Lectures, flipped classrooms, quizzes (self-tests for entry level determination 
and test preparation), question and feedback hours, supervised practicals, self-
study. 

Link to course description https://studyguide.itc.nl/m-geo/201800290/extraction-analysis-and-
dissemination-of-geospatial-information  

 

https://studyguide.itc.nl/m-geo/201800290/extraction-analysis-and-dissemination-of-geospatial-information
https://studyguide.itc.nl/m-geo/201800290/extraction-analysis-and-dissemination-of-geospatial-information
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Course name Data Integration: Principles, Approaches and User Perspectives 

University                     ITC  

Country                      Netherlands 

Tutor(s) F. Atun Girgin 

Credits (ECTS) 4 

Language(s) English 

Programme(s)/Degree MSc Geo-information Science and Earth Observation 

Course content  The three main topics of the course are briefly described below:  
 
System Earth: Understanding the world involves understanding that the planet Earth is an entity, 
which functions through a complex web of interrelated processes, at various scales in four 
dimensions. Therefore, the core courses take a systems approach to the use, acquisition and 
understanding of geographic information and earth observation data.  
 
Use and the User, Spatial Data Infrastructure and Geo-portals Within the framework of this topic, 
attention will be given to (i) knowledge and awareness of the requirements of use and users of geo-
information, (ii) Spatial Data Infrastructures (SDI) and (iii) Geo-portals. 
 
Data Integration: When studying the processes on our planet, it helps if remotely sensed data of the 
area of interest are viewed from different angles, in different wavelength regions and in combination 
with different sources of information. Most information about processes, however, can be obtained 
by observing the same area at different moments in time. Data integration can be a mean to retrieve 
information about processes that would otherwise remain undetected. The topics under this subject 
are (i) an explanation on process models and observation models and their use in combination,  (ii) 
introduction of “multi” concept in remote sensing, integrating multiple sources to derive geospatial 
information of higher quality. (iii) Other subjects: data conversion issues, integration of earth 
observation and socio-economic data, and change detection. 
 

Learning objectives  Upon completion of “Data integration: Principles, approaches and user perspectives” the students 
will be able to use the knowledge obtained from the GI systems and Earth observation, and perform 
analysis and data integration in a limited application context. During the course students will use GIS 
and Remote Sensing to enter, manipulate, analyse, model, visualize, disseminate, combine and 
integrate geospatial data. 

Course methods In order to achieve the learning outcomes of the course for all topics there will be a number of 
lectures, practical exercises and guided discussions. Moreover, for this course the student will have 
the opportunity to apply the obtained knowledge on a specific case study, which will be selected at 
the beginning of the course. The students can make a choice according to their domain and future 
interests. During the three weeks of the course, the student will have the opportunity to apply what 
was thought directly on a real-world example – selected case study. After every week, there will be 
a question given by the supervisors. In total, there will be three questions corresponding to the three 
main topics of the course. The questions should be answered in a context of the selected case study. 
At the end of the course, the student is requested to deliver an individual report according to the 
instructions that will be provided on the Canvas environment. 
Each learning outcome is linked with one or more lectures, one or more exercises and certain reading 
sections in the core text book. In most cases, the topic of the lecture and the topic of the exercise 
on a particular day will match. 

Link to course description http://studyguide.itc.utwente.nl/m-geo/201800268/data-integration-principles-approaches-and-
user-perspectives?link=2662c349e77f41959f4c5251d342ac7f  

 

http://studyguide.itc.utwente.nl/m-geo/201800268/data-integration-principles-approaches-and-user-perspectives?link=2662c349e77f41959f4c5251d342ac7f
http://studyguide.itc.utwente.nl/m-geo/201800268/data-integration-principles-approaches-and-user-perspectives?link=2662c349e77f41959f4c5251d342ac7f
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Course name Integrated Geospatial Workflows 

University                     ITC  

Country                      Netherlands 

Tutor(s) R. Lemmens 

Credits (ECTS) 7 

Language(s) English 

Programme(s)/Degree MSc Geo-information Science and Earth Observation 

Course content  In a not so distant past, we faced the problem of data scarcity in addressing geospatial problems. 
Today’s challenges lie rather in an abundance of data. The problems of handling this data are further 
aggravated by its diverse collection protocols, heterogeneity, variance in both spatial and temporal 
scales, and multivariate character. The data quality is also more diverse than before, while its 
generation pattern is heterogeneous, too. 
 
A crucial practical demand lies in converting this data into usable and actionable geo-information 
that supports decision-making at various scales and that can be further processed to generate 
knowledge. As a consequence, scientific workflows, semantic models and effective infrastructures 
become more important for knowledge sharing and ensuring reproducibility. 
This course covers the emerging methods for meaningfully integrating geospatial data through 
workflows in different application contexts. 
 
Content:  
- Characteristics and curation of structured and semi-structured data sources - Data source 
differentiation (Authoritative data, Sensor data, Crowdsourced data, Geosocial media) - Data quality 
- Introduction to Natural Language Processing - Storage and query mechanisms - Semantic 
information integration - Introduction to knowledge formalization (Semantic web, Ontologies, 
Linked data) - Semantic enrichment - Exploratory querying - Workflow & process modelling - Process 
logic - Reproducibility, versioning, performance - Workflow languages and systems - Infrastructural 
system design - Spatial Data Infrastructures - Webservice stack Interoperability - Deployment (e.g., 
cloud services) - User interfaces (Dashboards, Semantic query clients) 

Learning objectives  Upon completion of this course, the student is able to: 
LO 1 Analyse the quality of structured and semi-structured data sources and apply coding solutions 
for the storage, querying and curation of this data, appropriate for specific application contexts. 
LO 2 Apply semantic information integration through knowledge formalisation, semantic 
enrichment, exploratory querying and data mining. 
LO 3 Construct interoperable and reproducible geospatial workflows based on process modelling 
methods and workflow languages. 
LO 4 Make informed decisions on the infrastructural system design for enabling meaningful data 
integration on the web. 

Course methods In this course problem solving will be central. Students will be confronted with problems from reality 
in which the integration of heterogeneous data sources is key to derive meaningful information. 
The conceptual understanding will be built by the students by creating a concept map within the 
Living Textbook, based on selected literature. 
After learning the principles (through lectures and reading papers) and applying existing tools, they 
will use their coding experience to carry out a datathon and create a mini SDI as a proof of concept. 
Students will need to critically reflect in a report and in a presentation on the tools which they used 
and identify their potential, limitations and scalability. 

Link to course description https://studyguide.itc.nl/m-geo/201800301/integrated-geospatial-workflows 

 

https://studyguide.itc.nl/m-geo/201800301/integrated-geospatial-workflows
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Course name  Geo-information Science in Context 

University                     Wageningen University 

Country                      Netherlands 

Tutor(s) R. Van Lammeren, E. Speelman et al. 

Credits (ECTS) 6 

Language(s) English 

Programme(s)/Degree MSc Geo-information Science 

Course content  Finding societal avenues to discuss and to react upon the many complex socio-environmental 
challenges are at the core of a rapidly developing Geo-information Science field. Examples of 
spatial challenges are given by responsible use of natural resources in context of urban 
dynamics like food security, water scarcity, health quality, biodiversity control, renewable 
energy and climate adaptation. Geo-information science plays a crucial role in agenda setting, 
analysis and solutions regarding these topics. Such role of the geo-information science is 
strongly influenced by scientific outcomes and technological developments. For that reason 
the contemporary society not only uses geo-located information but produces huge amounts 
of geo data. Technology allows for innovative data collection through crowd sourcing or high-
resolution images from unmanned aerial vehicles, does improve access to open geo-data 
sources, and allows implementation of advanced analysis methods like machine learning. 
Science shapes the methodology and approaches to combine, analyse and predict by these 
data. 
In this course, MGI students given a broad range of backgrounds and prior knowledge domains 
will be introduced to different facets of the Geo-information Science domain. 

Learning objectives  After successful completion of this course students are expected to be able to: 
- recognize the main topics, backgrounds and trends of the Geo-information Science domain 
to set the scientific context; - reflect on social ( organizational, intercultural, legal and ethical) 
dimensions that encounter the Geo-information Science domain to set the societal context; - 
prepare a scientific paper on a specific analysis of a Geo-information Science topic in context; 
- design and implement a simple webGIS that presents a specific Geo-information Science in 
context challenge; - plan a personal learning trajectory based on the context positioning. 

Course methods During the course, weekly themes will introduce the context of the Geo-information Science 
domain through: 
- introduction sessions by staff and external expert on concepts, methods and trends partly on 
location by Geo-information experts and companies - group work to study, analyse and discuss 
the different facets of the context - discussion sessions with a variety of specialists in the 
domain - individual assignment to create an overview of the Geo-information science domain 
in context. 
Based on this, the students will apply this contextual awareness by: 
- individual assignment to present a personal background in the geo-information science 
domain to fellow MGI students, GIS professionals and related scientists; - group assignment to 
design and implement a webGIS; - individual assignment to write a paper illustrating the role 
of Geo-information Science in context; - individual assignment to state a personal position in 
the Geo-information Science domain; - individual assignment to create a personal study 
planning. 

Link to course description https://ssc.wur.nl/Handbook/Course/GRS-34306  

 

https://ssc.wur.nl/Handbook/Course/GRS-34306
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Course name Spatial Data Infrastructure 

University                     Norwegian University of Science and Technology 

Country                      Norway 

Tutor(s) S. Stikbakke 

Credits (ECTS) 10 

Language(s) Norwegian 

Programme(s)/Degree BSc.: Geomatics (BGEO), One-year Programme in Geographic Information 
Systems (ÅRGIS-F) 

Course content  Spatial Data Infrastructures in Norway (Norge digitalt, geonorge.no) and in the 
world (INSPIRE, GSDI...), Geodata Policy and Plan (for a single organsation), The 
Law of Geodata, Technology for geodata publishing using the Internet, including 
Geography Markup Language (GML), Web Map Server (WMS), Web Feature 
Server (WFS), Geospatial Clearinghouses and Metadata 

Learning objectives  After completing this course, students will understand the meaning of the term 
Spatial Data Infrastructures (SDI), know how SDI is organised in Norway and 
internationally, and also know what a "Geodata Policy and Plan" for an 
organisation should contain. 
 
The students also will learn about and gain experience in the technology for 
distributing geographical information using the Internet. 

Course methods Lectures, net based Learning activities, assignments 

Link to course description https://www.ntnu.edu/studies/courses/GEO3141/2019/1#tab=omEmnet  

 

 

 

 

 

 

 

 

 

  

https://www.ntnu.edu/studies/courses/GEO3141/2019/1#tab=omEmnet
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Course name Geographic Information Systems 

University                     Warsaw University of Technology 

Country                      Poland 

Tutor(s) A. Zmarz 

Credits (ECTS) 5 

Language(s) Polish 

Programme(s)/Degree MSc Geography 

Course content  The lecture topics (GIS) include the following issues: data models and structures, 
coordinate space definitions, spatial data operations (concepts of map algebra, 
automation of GIS functions, methods of surface representation), introduction 
to databases, structured query language, decision support issues, concept of GIS 
planning process, directions and perspectives of GIS development. 
 
Computer labs are devoted to practical uses acquired during lectures knowledge 
on geographic information systems and understanding the structure of 
programs to create these systems, and the practical use GIS software packages 
for processing spatial data and spatial analysis and visualization the results. An 
integral part of the exercise is the realization of an individual project including 
acquisition, processing and visualization of spatial data  

Learning objectives  Student: 
 
1) knows the basic concepts of the theory of geographic information 
 
2) understand the basics of spatial data infrastructures and the use of 
geoinformatics tools 
 
3) selects and applies the optimum method of acquisition, analysis and 
presentation of spatial data 
 
4) understands the concept of the geographical information system planning 
process 

Course methods / 

Link to course description https://usosweb.uw.edu.pl/kontroler.php?_action=actionx:katalog2/przedmiot
y/pokazPrzedmiot(prz_kod:1900-3-SIG-KT)&lang=2 

 

 

 

 

https://usosweb.uw.edu.pl/kontroler.php?_action=actionx:katalog2/przedmioty/pokazPrzedmiot(prz_kod:1900-3-SIG-KT)&lang=2
https://usosweb.uw.edu.pl/kontroler.php?_action=actionx:katalog2/przedmioty/pokazPrzedmiot(prz_kod:1900-3-SIG-KT)&lang=2
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Course name Geographic Databases and Geospatial Web Services 

University                     NOVA IMS 

Country                      Portugal 

Tutor(s) E. Stefanakis 

Credits (ECTS) 4 

Language(s) Portuguese 

Programme(s)/Degree MSc Geographic Information Systems & Science 

Course content  The course covers the following topics: the object-relational model, object-
relational geographic database management systems (O-RDBMS), O-RDBMS for 
handling geographic data (geographic types and methods), querying and 
analyzing geographic data in O-RDBMS, XML language and technologies, XML-
based languages in Geography (GML, GeoRSS, and KML), Web Mapping and 
Geospatial Web Services, OGC Services (WMS, WFS, WPS), Map-Mashups and 
APIs. 

Learning objectives  This course focuses on: (a) the Object-relational database technology in handling 
geographic data, and (b) the geospatial web services in sharing and visualizing 
the database content over the Web. This curricular unit builds on the Geospatial 
Databases course, where the recent dynamics in spatial databases were 
introduced.  
 
Through the course project, students will learn how to create and populate a 
geographic database in Postgres/PostGIS database management system. Special 
attention will be given in querying the database content based on spatial and 
non-spatial predicates. Furthermore, students will get acquainted with and 
develop basic OGC services for mapping to share and visualize the geographic 
database content over the web.   

Course methods E-Learning Synchronous tools: 
 
Synchronous Sessions - Teacher / Class; 
Videoconferencing sessions, self-assessment exercises. 
Asynchronous tools 
 
Discussion forum 
Access to Content Platform. 

Link to course description https://guia.unl.pt/en/2019/novaims/program/6281/course/200054 

 

  

https://guia.unl.pt/en/2019/novaims/program/6281/course/200054


 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
111 

   
 

Course name GI Standards 

University                     NOVA IMS 

Country                      Portugal 

Tutor(s) P. W. Reinhardt 

Credits (ECTS) 4 

Language(s) Portuguese 

Programme(s)/Degree MSc Geographic Information Systems & Science 

Course content  - LU 1 - XML and UML: Introduction into XML; Introduction into UML class 
diagrams.  

- LU 2 - Standardization by ISO and OGC: ISO - the International Organization 
for Standardization; The ISO process of standardization  

- LU 3 - Syntactical and semantic interoperability  
- LU 4 - Geodata quality: Concept of quality and quality management; ISO 

standards for quality of geodata  
- LU 5 - ISO and OGC geometry structures: OGC Abstract Specifications; 

Definitions: feature, feature collection, element property, geometric 
property; Spatial schema and Simple Features; GML  

- LU 6 - Accessing geodata via the Internet: Internet and web service basics; 
Web service architectures; National Spatial Data Infrastructure (NSDI); 
Overview on OGC Web Service (OWS) Interfaces; Understanding the 
purposes of OWS; Combination of OWS in a Spatial Data Infrastructure; 
Exemplifying functionality of Web Map Services and partly Web Feature 
Services  

Learning objectives  This course's main objectives:  
- LO 1-Raise awareness among students of the importance of standards in the 

field of geoinformation;  
- LO 2-Provide information about the structure of standards, as well as 

processes and their results;  
- LO 3-Provide information on the content of essential and relevant standards 

such as data quality, spatial structure and map concept and features of web 
services (WMS and WFS);  

- LO 4-Explore the use of space as standard WMS and WFS using practical 
examples.  

Course methods E-Learning Synchronous tools: Synchronous Sessions - Teacher / Class; 
Videoconferencing sessions, self-assessment exercises. Asynchronous tools 
Discussion forum Access to Content Platform 

Link to course description https://guia.unl.pt/en/2019/novaims/program/6281/course/200055 

 

  

https://guia.unl.pt/en/2019/novaims/program/6281/course/200055
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Course name GIS in organizations 

University                     NOVA IMS 

Country                      Portugal 

Tutor(s) R. P. Julião 

Credits (ECTS) 7,5 

Language(s) Portuguese 

Programme(s)/Degree MSc Geographic Information Systems & Science 

Course content  LU1. From Technocentric to Socio-Technical Computing: 
The technological imperative and the fetishism of the product 
From technology push to demand pull 
Computer scientists or information specialists? 
 
LU2. Information Systems (IS) in Organisations: 
The generic benefits of Information Systems 
The roles of IS in organisations 
Developing an Information Strategy 
Tools for strategic thinking 
 
LU3. GIS Development Methodologies: 
What is an IS development methodology? 
A composite GIS development methodology 
Critique of the methodology 
Alternative Methodologies 
How to choose a methodology? 
Soft Systems Approach 
 
LU4. Organisations, People, GIS and Spatial Data Infrastructures (SDI): 
Impact of Corporate Cultures on GIS Implementation 
The impact of people on GIS projects 
The impact of GIS on organisations and on people 
SDI 

Learning objectives  - Know the evolution of Information Systems (SI) and Geographic Information Systems 
(GIS) 

- Identify and recognize the importance of human factors in IS and GIS 
- Know the organization and functioning logic of organizations 
- Know and understand the role of IS and GIS in organizations 
- Know and correctly use strategic planning tools 
- Have the ability to structure a methodology for developing a GIS project for an 

organization 
- Recognize the importance of spatial data infrastructures 

Course methods The curricular unit is based on reading materials and online classes through the e-
learning platform 

Link to course description https://guia.unl.pt/en/2019/novaims/program/6281/course/200124 

 

https://guia.unl.pt/en/2019/novaims/program/6281/course/200124
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Course name Spatial Data Infrastructure and Standardization 

University                     University of Novi Sad 

Country                      Republic of Serbia 

Tutor(s) Miro J. Govedarica, Boško I. Pribiĉević 

Credits (ECTS) 6 

Language(s) / 

Programme(s)/Degree BSc Geodesie and Geomatics 

Course content  Spatial data and data models. Geodata. Metadata. Distributed data models. 
Distributed systems and architecture. Technological bases for distributed 
systems. Spatial Data Infrastructure (SDI). Basic concepts on spatial 
infrastructure. Terminology. Standardization in the field of SDI. Application of 
international and local standards in SDI realization. Architecture of SDI system. 
Organizational aspect of SDI system. Technological aspect of SDI system. Policy 
in geodata usage in SDI systems. Aspects of SDI realization. Portals and 
geoportals. Architecture of geoportals and implementation in SDI systems. 
Service architecture in SDI systems. Data exchange. Geoservices. 

Learning objectives  Acquired knowledge is used in professional courses, as well as in the recognition 
and in solving the engineering problems. 

Course methods Teaching forms: lectures, computer practice, consultations, individual 
elaboration of obligatory tasks 

Link to course description http://www.ftn.uns.ac.rs/n1915470331/geodesy-and-geomatics-engineering 

 

  

http://www.ftn.uns.ac.rs/n1915470331/geodesy-and-geomatics-engineering
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Course name Web GIS 

University                     University of Belgrade 

Country                      Republic of Serbia 

Tutor(s) Ž. P. Cvijetinović,  M.S. Kilibarda  et al. 

Credits (ECTS) 5 

Language(s) / 

Programme(s)/Degree MSc Geodesy 

Course content  Theoretical classes: 
Distributed GIS and GIS services (introduction, definitions, basic components, 
applications). Basics of networks and the Internet (communication models, protocols, 
LAN, WAN). Client-server architecture and distributed systems architecture (Web client-
server architecture, DCOM, .NET, CORBA, Java). Web GIS services (publishing static maps, 
static and interactive Web cartography, OpenGIS WMS, WFS and WFC). Distributed GIS 
(architecture, components, development). Standards for distributed GIS services 
(OpenGIS and ISO / TC 211). Basics of GML (HTML, XML, GML, elements, attributes, 
geometric elements). Commercial software, tools and components for Web GIS 
application development (ESRI, Intergraph, MapInfo, Google and Microsoft tools). Quality 
and safety aspects of distributed GIS. Distributed GIS applications (data exchange and 
data warehousing, intelligent transport systems, applications in planning and project 
management). 
 
Practical classes: Exercises 
Basics of Web programming. GIS components for Web application and service 
development. Introduction to existing Web GIS applications. Work on the project. 

Learning objectives  Course objective: 
Acquiring advanced knowledge and skills related to the publication and distribution of 
geoinformation using GIS and Web technologies. 
 
Outcome of the case: 
Students are able to see all the important aspects related to the publication and 
distribution of geoinformation using GIS and Web technologies. They are familiar with 
the principles and techniques of development and operation of Web GIS applications, as 
well as with all important standards in this area. They are trained to develop new and 
customize existing Web GIS applications using standard GIS components and software 
tools for Web GIS application development. 

Course methods Classes are conducted through lectures (computer presentations) in which students are 
introduced to the theoretical foundations of Web GIS. Lectures are accompanied by 
exercises in the computer room, where students acquire practical knowledge and skills 
needed to develop Web GIS applications. As part of the practical classes, students are 
divided into groups of 2 students and each group receives an appropriate project on 
which to work. Within the project, students use appropriate GIS components and 
software tools to develop simpler or modify existing Web GIS applications. 

Link to course description https://www.grf.bg.ac.rs/studije/ptb?pid=1046 

 

https://www.grf.bg.ac.rs/studije/ptb?pid=1046
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Course name Geospatial Infrastructures (SDI) 

University                     Jaume I University 

Country                      Spain 

Tutor(s) M. Gould 

Credits (ECTS) 2 

Language(s) English 

Programme(s)/Degree MSc Geospatial Technologies 

Course content  Online course introducing students to the history, components, standards, and 
possible futures of SDI. In a sense this short course points students to already 
published materials but adds important context and order.  

Learning objectives  Overall view of SDI as a set of technologies and a set of government initiatives.  

Course methods Much of the learning comes from visiting and experimenting with SDI portals, 
metadata editors, etc. Also the students should read a series of articles, 
standards docs, and website descriptions.  

Link to course description http://mastergeotech.info/master-program/description/ 

 

  

http://mastergeotech.info/master-program/description/


 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
116 

   
 

Course name Acquisition and Organization of Geographic Information 

University                     Universidad Zaragoza 

Country                      Spain 

Tutor(s) A.L. Montealegre Graci, F.J. Nogueras Iso et al.  

Credits (ECTS) 10 

Language(s) Spanish 

Programme(s)/Degree MSc Geographic Information Science and Technology for Land Management 

Course content  The course will address the following topics: 
 
Topic 2.1. The geographic information and its modelling through information 
technologies: principles and elements. 
 
Topic 2.2. Principles, instruments and methodologies for acquiring spatial information: 
topography and GPS. 
 
Topic 2.3. Principles, instruments and methodologies: sensors/platforms. 
 
Topic 2.4. Principles, instruments and methodologies: field spectrometry. 
 
Topic 2.5. Creation and management of geographic databases: basic database concepts, 
database design and implementation, SQL. 
 
Topic 2.6. Creation and management of geographic databases: edition in ArcMap, 
access to shared databases, ArcPAD. 
 
Topic 2.7. Creation and management of geographic databases: georeferencing satellite 
images. 
 
Topic 2.8. Spatial data infrastructures (SDI): standards and metadata. 

Learning objectives  / 

Course methods The learning and teaching methodology developed in the course is aimed to promote 
the achievement of the learning objectives. 
 
A wide range of teaching and learning activities is implemented, such as lectures, 
practice sessions, practical exercises, individual or group activities, guided tasks and 
study. 
 
A high level of student participation will be required from all students throughout the 
course. 
 
Extensive material will be available via the Moodle site of the course. It offers a variety 
of resources including a repository of the lecture notes used in class as well as other 
forms of course-specific materials.  

Link to course description https://estudios.unizar.es/estudio/asignatura?anyo_academico=2019&asignatura_id=6
0401&estudio_id=20190608&centro_id=103&plan_id_nk=352 

https://estudios.unizar.es/estudio/asignatura?anyo_academico=2019&asignatura_id=60401&estudio_id=20190608&centro_id=103&plan_id_nk=352
https://estudios.unizar.es/estudio/asignatura?anyo_academico=2019&asignatura_id=60401&estudio_id=20190608&centro_id=103&plan_id_nk=352
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Course name Distributed GIS and Interoperability 

University                     UNIGIS Girona 

Country                      Spain 

Tutor(s) / 

Credits (ECTS) 6 

Language(s) Spanish 

Programme(s)/Degree MSc GIS 

Course content  This module will study the most common techniques for using online data in 
our projects: how to discover the information, determine if it fits ours needs, 
include it in a web viewer, upload it to our desktop GIS, access to the original 
data or edit the data and symbolization remotely.  
 
Topic 1 Interoperability, standards and open web services 
• Spatial data infrastructures 
• Open standards for the interoperability of geographic information - 
OGC standards 
• Creation of Open Web Services 
 
Topic 2 GIS distributed 
• Distributed Systems and GIS 
• Architecture 
• Open GeoStack: structure and components 
• Corporate GIS 
 
Topic 3 Metadata and geoportals 
• Metadata 
• Geoportals 

Learning objectives  - Know the concept of distributed GIS and SDIs. 
- Identify the characteristics of the main standard services proposed by the 

Open Geospatial Consortium. 
- Use these standards to discover and use information of interest in a 

concrete scenario. 
- Set up a map server and learn about the data publishing process 

own. 
- Know the function of a geoportal, and create one as an access point to our 

data. 
- Study metadata standards and implement your own metadata server. 

Course methods / 

Link to course description https://www.unigis.es/itinerario-en-geoinformatica-y-programacion-sig/ 

 

  

https://www.unigis.es/itinerario-en-geoinformatica-y-programacion-sig/
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Course name Development of Web GIS Applications 

University                     Universidade da Coruña 

Country                      Spain 

Tutor(s) / 

Credits (ECTS) 6 

Language(s) Spanish 

Programme(s)/Degree MSc Geoinformatics 

Course content  Geographic information publication services [dynamic and static] 
 
Web and desktop user interfaces 
 
Plugin development 
 
Consultation and data processing 

Learning objectives  Know how to install and configure geographic information publication services 
 
Know how to create user interfaces for querying and displaying geographic 
information 
 
Know how to build extensions for existing GIS tools 
 
Know how to program applications that consult and process spatial 
information 

Course methods Master session. 
 
Practices through ICT. 
 
Tutored works. 

Link to course description https://www.mastergeoinformatica.es/docencia/plan-de-estudios/desarrollo-
de-aplicaciones-sig-en-web/ 

 

  

https://www.mastergeoinformatica.es/docencia/plan-de-estudios/desarrollo-de-aplicaciones-sig-en-web/
https://www.mastergeoinformatica.es/docencia/plan-de-estudios/desarrollo-de-aplicaciones-sig-en-web/
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Course name Spatial Data Infrastructure 

University                     Universidad Politécnica de Madrid 

Country                      Spain 

Tutor(s) Miguel A. Manso & Ramón Alcarria 

Credits (ECTS) 4,5 

Language(s) Spanish 

Programme(s)/Degree MSc Geospatial Information Technologies 

Course content  Concepts, national and European regulations, standards (international 
-ISO- and industry -OGC). Metadata: definition, standards and tools to create 
them. OGC reference model, Directive INSPIRE, LISIGE law. Basic services of an 
SDI (standards and OGC-ISO specifications): WMS, WMTS, WFS, WCS, WFS-G, 
CSW XML, FE, SLD, SE, GML, WMContext, WPS Service Deployment basic of an 
SDI. 

Learning objectives  / 

Course methods / 

Link to course description https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeomati
ca/MEMORIA_IG_040716.pdf 

 

  

https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeomatica/MEMORIA_IG_040716.pdf
https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeomatica/MEMORIA_IG_040716.pdf
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Course name Spatial Data Infrastructure 2 

University                     Universidad Politécnica de Madrid 

Country                      Spain 

Tutor(s) Miguel A. Manso, Ramón 
Alcarria 

Credits (ECTS) 4,5 

Language(s) Spanish 

Programme(s)/Degree MSc Geospatial Information Technologies 

Course content  Sensor data access services (SWE): SOS, SPS, WNS, SAS. 
Technological solutions to implement SDI services. Licenses of Free Software in 
the SDI context. Creation of virtual machines in the cloud to get you up and 
running: application servers (Tomcat, Jetty) for the deployment of http services 
and facilities Mapserver deployment (WMS) and INSPIRE compliance. Geoserver 
deployment (WMS, WFS, WCS, WPS). Deployment of a catalogue service 
(degree). 

Learning objectives  / 

Course methods / 

Link to course description https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespa
cial/MEMORIA_TIG_140916.pdf 

 

  

https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespacial/MEMORIA_TIG_140916.pdf
https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespacial/MEMORIA_TIG_140916.pdf
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Course name Transformation and integration of geographic information 

University                     Universidad Politécnica de Madrid 

Country                      Spain 

Tutor(s) / 

Credits (ECTS) 4,5 

Language(s) Spanish 

Programme(s)/Degree MSc Geospatial Information Technologies 

Course content  Introduction to Extraction, Transformation and Loading tools (Load) (ETL) for 
Data Integration. Automation of transformations, integrations and cleaning of 
data sets and disparate geographic formats. Tools with graphic interfaces 
(Geokettle, POI + GIS plugin, TOS + Spatial extension, ..) and its programming in 
console mode. Other tools of console: GDAL/OGR. Address Geocoding Tools. 

Learning objectives  / 

Course methods / 

Link to course description https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespa
cial/MEMORIA_TIG_140916.pdf 

 

  

https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespacial/MEMORIA_TIG_140916.pdf
https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespacial/MEMORIA_TIG_140916.pdf
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Course name Modelling and standardization of the geographic information 

University                     Universidad Politécnica de Madrid 

Country                      Spain 

Tutor(s) / 

Credits (ECTS) 6 

Language(s) Spanish 

Programme(s)/Degree MSc Geospatial Information Technologies 

Course content  Introduction to modelling. UML modelling tools. Design object-oriented: 
relationship types in class diagrams. Conceptual modelling: classes, 
relationships, attributes, lists controlled and rules. Structured spatial data 
modelling: spaghetti, node chain and complete topology; standardized models 
ISO. Introduction to standardization. Standardization bodies. ISO19100 family of 
standards, Reference model, terminology and glossary. Spatial models and 
cataloguing methodology. Rules of quality and metadata. Rules for application 
models. Rules for services. Product specifications. 

Learning objectives  / 

Course methods / 

Link to course description https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespa
cial/MEMORIA_TIG_140916.pdf 

 

  

https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespacial/MEMORIA_TIG_140916.pdf
https://www.topografia.upm.es/sfs/E.T.S.I.%20Topografia/SOA/GradoGeoespacial/MEMORIA_TIG_140916.pdf
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Course name Spatial Data Infrastructures 

University                     Universitat Politècnica de València 

Country                      Spain 

Tutor(s) J.C. Martínez Llario 

Credits (ECTS) 6 

Language(s) Spanish 

Programme(s)/Degree BSc Geomatic and Surveying Engineering 

Course content  - Virtual Machine 1 1 - Introduction to SDIs 2 2- Languages and architectures for geoservices 2 2- 
Visualization service 3 3- IDE Clients 3 3- Implementation of services with GeoServer I 3 3 - 
Implementation of services with GeoServer II 3 3 - Download Service (WFS) 3 3 - Coverage Service 
(WCS) 2 2 - Tessellation WMS Service (WMTS) 2 2- Metadata for geographic information 2 2 - 
Discovery Service (CSW) 2 2 - Creating a geoportal Syllabus - Virtual Machine - Introduction to 
VMWare - Description of the files used -  Introduction to SDIs - Concept, components and raison 
d'être of SDIs - Actors of an SDI - Interoperability, standardisation bodies and main standards - The 
Legal Framework in SDIs - Languages and architectures for geoservices - Client-server architecture - 
Web Architecture - Installing and Configuring a Web Server - XML Example SVG. - Visualization 
service - Operations GetCapabilities, GetMap, GetFeatureInfo - Light and heavy customers - IDEE 
Thin Client - Heavy customers: gvSIG, Google Earth - Creating a WMS Thin Client with OpenLayers - 
Implementation of services with GeoServer I - Installation of Apache Tomcat and Geoserver - WMS 
Service Configuration - Inspect requests with the browser- Implementation of services with 
GeoServer II - Introduction to SLD symbology with QGIS - Creation of SLD styles and export to 
Geoserver - Cascade services- Adding created layers to the Open Layers client- Download Service 
(WFS) - Application Rules - Operations GetCapabilities, DescribeFeatureType, GetFeature - 
Transactional WFS - Introduction to GML language - Implementation with GeoServer-  Coverage 
Service (WCS) - Implementation of the WCS service with Geoserver - Tessellation WMS- Service 
(WMTS) - Tessellation layers: Tile Matrix Set - Service Operations - Implementation of the WMTS 
service with Geoserver - WMS-C and TMS protocols - OpenLayers and WMTS - Direct integration into 
OpenLayers - Metadata for geographic information - Concept and features - ISO 19115,19119,19139 
and NEM standards - Introduction to CatMDEdit - Metadata creation - INSPIRE Framework - 
Discovery Service (CSW) - The SDI Catalogue - GeoNetwork - Main features - Installation, 
configuration - CatMDEdit metadata import - CSW Service - Operations GetCapabilities, GetRecords, 
GetRecordsByID - Service metadata creation - Creating a geoportal - Introduction to HTML5 and CSS3 
language - HTML Editor - Map Viewer - Metadata Client - Legal framework 

Learning objectives  The aim is for the student to be able to understand and become familiar with SDIs. To this end, it will 
publish cartography on the Internet using different OGC -compatible protocols and will also make 
the metadata of the cartographic information provided in the SDI available as standard.- Know the 
legal framework in SDIs.  - Know how to install, configure and manage different services of an IDE: 
WMS, WMTS, WCS, WFS and CSW. - Know the regulations regarding metadata in geographic 
information. - Know how to install and configure a metadata catalogue. - Know how to create a web 
client and a simple IDE geoportal. - Spatial data infrastructures Design, production and dissemination 
of basic and thematic cartography; implementation, management and exploitation of Geographic 
Information Systems (GIS). - Spatial data infrastructures Basic knowledge of the use and 
programming of computers, operating systems, databases and software with engineering 
applications. - Spatial data infrastructures Planning, design, direction, execution and management 
of processes and products for application in the information society in the geomatic field. - spatial 
data infrastructures Management and execution of research, development and innovation projects 
in the field of this engineering. - Spacial data infrastructures To design and develop geomatic and 
topographic projects. 

Course methods Lectures and exercises 

Link to course description https://www.upv.es/titulaciones/GIGT/menu_1013076i.html  

https://www.upv.es/titulaciones/GIGT/menu_1013076i.html
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Course name Geospatial Services 

University                     Universitat Autònoma de Barcelona 

Country                      Spain  

Tutor(s) I. Ferrero Beato 

Credits (ECTS) 6 

Language(s) Spanish 

Programme(s)/Degree MSc Geoinformation 

Course content  Spatial data infrastructures and standards for geospatial services 
1.  Introduction to spatial data infrastructures (SDI):  SDI concept. - Background. - Human 
components. - Technical components. - IDEC. - IDEE. - INSPIRE. - Other examples of SDI. 
2.  Geospatial service standards of the Open Geospatial Consortium (OGC): Presentation of OGC. - 
WMS standard. - WMTS standard. - WFS standard. - SLD standard. - SOS standard. - GML standard. 
- CSW standard. - Other OGC standards. - Examples of implementation of OGC standards. 
3.  Metadata and geospatial service standards of the ISO TC211 Technical Committee: Presentation 
of the ISO TC211 Technical Committee. - ISO 19115 standard. - ISO 19119 standard. - ISO 19139 
standard. - Examples of implementation of ISO TC211 standards. 
4.  Map servers. - Geospatial service concept. - Map server concept. - Standard map servers.- 
ArcGIS Online. - Other cloud platforms of geospatial services (Google Maps, Instamaps, Carto,...). 
5.  Map service clients. - Web clients. - Desktop clients. - Geospatial service consumption by means 
of JavaScript libraries. - Mobile apps from geospatial services. 
6.  Preparing geoinformation to creare map services. - Map services from data (spatial databases, 
shape files, GeoJSON files) - Tile cache map services (WMTS) - Tools for creating tiled map services 
(GeoServer, ArcGIS Online). 
7.  Creating and publishing metadata. - Metadata creation tools (MetaD, ArcCatalog). - Standard 
metadata service publishing tools (GeoNetwork). –  
 
Geospatial services for smart cities   
1.   Introduction to smart cities. - Open data concepts. - Use of Open data services. - Realtime Open 
data services. - Open data services visualization tools. - Examples of Open data services viewers. 
2.   Introduction to web sensors. - Concepts of sensors. - Realtime sensor services. - Examples of 
sensor services viewers. 
3.   Introduction to geospatial services. - Basic concepts of geospatial services. - Realtime geospatial 
services. -  Geospatial services visualization tools. - Examples of geospatial services 
4.   Introduction to VectorTiles. - VectorTiles basics. - VectorTiles sample viewer 

Learning objectives  See the online course description.  

Course methods Learning is achieved by means of three types of activities: Directed activities, Supervised activities 
and Autonomous activities. For more details, please check the online course description. 

Link to course description https://guies.uab.cat/guies_docents/public/portal/html/2019/titulacio/4315985/assignatura/4384
9/en 

 

  

https://guies.uab.cat/guies_docents/public/portal/html/2019/titulacio/4315985/assignatura/43849/en
https://guies.uab.cat/guies_docents/public/portal/html/2019/titulacio/4315985/assignatura/43849/en
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Course name Geospatial Data 

University                     Universitat Autònoma de Barcelona 

Country                      Spain  

Tutor(s) M. G. Traveria 

Credits (ECTS) 6 

Language(s) Spanish 

Programme(s)/Degree MSc Geoinformation 

Course content  Geoinformation data models and standards 
1.   Introduction: - Geoinformation. - Visualization of geoinformation. - The concept of order. - The 
structure of geographic data. 2.   Spatial reference systems. 3.   Geoinformation INSPIRE standards: 
- Standard data models for geospatial data. - Standard data models for geospatial information 
metadata. 
4.   INSPIRE data models for vector data. 5.   INSPIRE data models for raster data. 6.   Production of 
cartographic documents for digital or analogical publication: - Topographic map 1:5.000 production 
process. - Topographic map 1:50.000 production process. - Visualisation and symbolisation of the 
topographic map. 7.   Cartographic generalization: Medium scale maps derived from the large-scale 
topographic map. 8.   Geospatial service standards. 9.   Visualization and analysis from geoservices. 
 
Geoinformation visualization and design 
1.   Basic principles of cartographic representation. 2.   Cartographic and visual communication. 
Visual variables and graphic design elements: - Position. - Shape. - Orientation. - Colour. - Texture. - 
Value. - Size. 3.   Colour modelling and treatment. 4.   Visualization of geospatial data. 5.   Thematic 
maps: - Point Density map.- Choropleth map. - Graduated or proportional symbol map. - Cartogram. 
- Flow map. - Combined maps. 6.   Simbolisation and cartographic semiology. 7.   Graphic and 
cartographic design: - Layout preparation. - Bookmarks creation. - Legend. - Inset maps. - The 
marginals of the map. 8.   Cartographic edition software. Structure and functionality:  - Free software. 
- Commercial software. 9.   Processing and symbolization of raster data for visualization and 
cartographic presentation:  - Handling rasters. - Image improvement. - Reclassification of values. - 
Methods for raster data symbolization. 

Learning objectives  See the online course description. 

Course methods Learning is achieved by means of three types of activities: Directed activities, Supervised activities 
and Autonomous activities. For more details, please check the online course description. 

Link to course description https://guies.uab.cat/guies_docents/public/portal/html/2019/titulacio/4315985/assignatura/4384
5/en 

 

 

  

https://guies.uab.cat/guies_docents/public/portal/html/2019/titulacio/4315985/assignatura/43845/en
https://guies.uab.cat/guies_docents/public/portal/html/2019/titulacio/4315985/assignatura/43845/en


 

 
 
SPIDER: open SPatial data Infrastructure eDucation nEtwoRk 
ERASMUS+ Strategic Partnerships Grant 2019-1-DE01-KA203-005042 

 
126 

   
 

Course name Spatial Data Infrastructure 

University                     Lund University 

Country                      Sweden 

Tutor(s) A. Mansourian 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc: Master's programme in Geographical Information Systems (iGEON), 
Master's programme in Geomatics 

Course content  Existing status for spatial data.  SDI components and their nature.  Factors that influence 
the SDI development. Clearinghouses of different generations. Inter-operability and 
International standards for these. Introduction to service composition. Cartographic 
aspects of geo-portals. SDI modelling and evaluation. The spatial activated the society 
("spatial-enabled society").  

Learning objectives  On completion of the course, the student should be able to:  
- Describe the importance of spatial data for planning, decision making and 

sustainable development.  
- Describe the current status/the problems for spatial data in terms as availability, 

accessibility, applicability and usability.  
- Describe the general concepts and the aims for Spatial Data Infrastructure and the 

importance of data exchange.  
- In detail, explain and understand the main components of an SDI.  
- Describe the factors that influence the development of an SDI and the nature of 

these factors.  
- Describe at a general level the concept of clearinghouse networks and geo-portals.  
- Explain in detail the different generations of clearinghouse networks, the main 

components of these networks, interoperability for systems, available standards to 
achieve interoperability and the principles of service composition.  

- Explain the cartographic aspects for geo-portals.  
- Account for concepts and technologies for modelling and evaluation of SDIs.  
- Describe and discuss what is meant with a society that is spatially enabled.  
 
On completion of the course, the student should be able to:  
- Plan for the requirements that a society sets on a SDI.  
- Use and develop the standards and specifications that are required for a SDI.  
- Use and suggest policy that are needed for a SDI.  
- Design inter-operable clearinghouses/geo-portals for SDIs.  
- Suggest solutions to create a spatial-enabled society.  
- Evaluate and refine a SDI . 

Course methods The teaching consists of Internet distributed lectures, seminars and exercises. 
Participation in seminars and exercises, and thereby integrated other teaching is 
compulsory, but the lectures contain information that is not included directly in text book 
and other listed literature so it is recommended that all lectures are attended. The course 
is a distance course and is distributed on the Internet. It is flexible designed which 
facilitate for the student to carry out the course on full-, half- or part-time. 

Link to course description https://www.nateko.lu.se/education/courses-advanced/spatial-data-
infrastructure  

https://www.nateko.lu.se/education/courses-advanced/spatial-data-infrastructure
https://www.nateko.lu.se/education/courses-advanced/spatial-data-infrastructure
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Course name Web GIS 

University                     Lund University 

Country                      Sweden 

Tutor(s) A. Mansourian 

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc: Master's programme in Geographical Information Systems (iGEON), 
Master's programme in Geomatics 

Course content  In this course, students will explore theoretical and practical concepts of Web GIS 
(Internet GIS). From theoretical perspective they study about advantages and techniques 
for publishing, visualizing and accessing maps on Internet including architecture of Web 
GIS/Web mapping systems, markup languages (e.g. HTML, XML, and GML), GeoJSON, a 
scripting language, Web cartography, data sharing and geoportals, spatial web services 
and OGC standards. The theoretical part does also include a seminar on legal and ethical 
issues on Web GIS. From practical perspective they will learn to develop WebGIS/Web 
mapping applications including static and interactive web mapping systems. They also 
learn and work with some famous open source software and libraries for developing a 
Web GIS. Teaching consists of lectures and practical exercises that you will submit to the 
teachers. The course ends with a project, a theory exam and a practical exam. 

Learning objectives  Knowledge and understanding: To pass the course, the student should:  
- analyse the possibilities and the limitations to handle geographic information via 

Internet;  
- explain the theory of cartographic visualisation on screens;  
- account for technologies to distribute geographic information via Internet and 

advantages and disadvantages with these technologies;  
- account for fields of use for geographic information processing via Internet;  
- describe basic programming techniques and the tagging language for GIS services on 

the Internet;   
- thoroughly describe standardised Internet based map services and;  
- illustrate some important aspects of introduction of map services in an organisation.  
 

Skills and abilities: To pass the course, the student should:  
- independently handle a program for development of GIS services on the Internet;  
- create a map service with good cartographic properties, and;  
- have basic skills in adapting a GIS service by means of tag language and script 

programming.  
 

Judgement and approach. To pass the course, the student should:  
- see the whole in how Internet can influence the use of geographic data and assess 

which laws and ethical rules that must be observed when using geographic data.  

Course methods The teaching consists of lectures, laboratory sessions, seminars and independent 
advanced assignments. Participation in laboratory sessions, seminars and project work 
and thereby integrated other teaching is compulsory. The course is a distance course and 
is distributed on the Internet. It is flexible designed which facilitate that the student can 
carry out the course on full-, half- or part-time. 

Link to course description https://www.nateko.lu.se/education/courses-advanced/web-gis  

https://www.nateko.lu.se/education/courses-advanced/web-gis
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Course name Open Source GIS 

University                     Lund University 

Country                      Sweden 

Tutor(s) A. Mansourian 

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc: Master's programme in Geographical Information Systems (iGEON), 
Master's programme in Geomatics 

Course content  The course consists of five subparts: Introduction to open source; Participate in 
open source code projects; Example of open source GIS software (Desktop and 
client-server/web-based) and libraries; Open geographic data; Independent 
advanced assignment with programming of application  

Learning objectives  Knowledge and understanding; On completion of the course, the student should 
be able to:  
- account for and explain the concept of open source,   
- comprehensively describe and explain concepts within open source,   
- describe and assess different file formats and how they can be used, and   
- explain the concept of open data and what they can be used for.   
 
Skills and ability; On completion of the course, the student should be able to:  
- analyse and evaluate program based on a user perspective plan choice of 

software based on functions needed for different geographic analyses,  
- contribute to open source code projects,  
- use documentation of software to understand functions.   
 
Assessment skills and approach; On completion of the course, the student 
should be able to:  
- critically argue for use of a specific software and critically review 

documentation of software.   

Course methods This is a distance course distributed via Internet. It is designed to be flexible to 
make it possible for the student to carry out the course work in a full time (100 
%) or part-time (50 % or 25 %) study tempo. 

Link to course description https://www.nateko.lu.se/education/courses-advanced/open-source-gis  

 

 

 

 

 

https://www.nateko.lu.se/education/courses-advanced/open-source-gis
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Course name Internet GIS 

University                     Lund University 

Country                      Sweden 

Tutor(s) A. Mansourian 

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc: Master's programme in Geographical Information Systems (iGEON), 
Master's programme in Geomatics 

Course content  In this course, students will explore theoretical and practical concepts of Web GIS 
(Internet GIS). From theoretical perspective they study about advantages and techniques 
for publishing, visualizing and accessing maps on Internet including architecture of Web 
GIS/Web mapping systems, markup languages (e.g. HTML, XML, and GML), GeoJSON, a 
scripting language, Web cartography, data sharing and geoportals, spatial web services 
and OGC standards. The theoretical part does also include a seminar on legal and ethical 
issues on Web GIS. From practical perspective they will learn to develop WebGIS/Web 
mapping applications including static and interactive web mapping systems. They also 
learn and work with some famous open source software and libraries for developing a 
Web GIS. Teaching consists of lectures and practical exercises that you will submit to the 
teachers. course ends with a larger project work where the student individually creates 
an Internet based GIS service. 

Learning objectives  Knowledge and understanding: To pass the course, the student should be able to:  
- analyse the possibilities and the limitations to handle geographic information via 

Internet;  
- explain the theory of cartographic visualisation on computer screens;  
- account for technologies to distribute geographic information via Internet 

advantages and disadvantages with these technologies;  
- account for applications and use of geographic information processing via Internet, 
- describe basic programming techniques and tagging for Internet based GIS services;  
- describe standardised map distribution services (clearing houses) on Internet and   
- illustrate some important aspects to consider when introducing digital map services 

in an organisation.   
 

Skills and abilities: To pass the course, the student should be able to:  
- independently handle a program to develop Internet based GIS services;  
- create an Internet based map distribution service with good cartographic properties 
- have basic skills in adapting a GIS service by means of tagging and script 

programming.   
 

Assessment skills and approach: To pass the course, the student should be able to:  
- see the full picture of how Internet can influence the use of geographic data  
- be able to reflect over which laws and ethical rules that must be observed at using 

geographic data.  

Course methods The teaching consists of lectures, laboratory sessions, seminars and project work. 
Participation in laboratory sessions, seminars and project work and thereby integrated 
other teaching is compulsory. 

Link to course description https://www.nateko.lu.se/education/courses-advanced/internet-gis  

https://www.nateko.lu.se/education/courses-advanced/internet-gis
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Course name Spatial Databases and SDI 

University                     University of Gävle 

Country                      Sweden 

Tutor(s) J. Åhlen 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc.: Master Programme in Geomatics, Master Programme in Geospatial 
Information Science 

Course content  The course provides students theoretical and practical skills to develop an 
information system that makes use of geographic information. Relational 
databases as well as their support for spatial data are reviewed. The course also 
covers the EU directives INSPIRE and PSI, as well as Swedish laws and 
regulations. It also gives an introduction to web services such as Geodata Portal, 
technological solutions for retrieval and presentation (WMS), download services  
(WFS), transformation services (WPS) and communication services (incl. 
geospatial open access solutions). The course also covers validation and testing 
of these services. Throughout this course students get acquainted with practical 
use of UML, XML (incl. GML) and they will implement a system model into a 
working computer system. 

Learning objectives  After completion of the course the student shall be able to 
- analyse, design, and describe in writing appropriate IT tools in a geographic 

information system, as well as essential concepts of geodata infrastructure 
employ a database management tool to perform operations on geographic 
databases 

- explain the political and economic rationales of creating infrastructures for 
spatial information, like the Spatial Data Infrastructure (SDI) 

- describe the importance of the INSPIRE Directive, the PSI Directive (Public 
Sector Information) and the National Geodata Strategy 

- describe the technical problems within common geodata infrastructures 
- communicate, discuss and critically assess own, as well as others work, and 

to present their own conclusions in seminars 

Course methods Lectures, practicals and seminars 

Link to course description http://utb.hig.se/fafne/app/public/pdf/course.pdf?identifier=SBA004&lang=en 

 

  

http://utb.hig.se/fafne/app/public/pdf/course.pdf?identifier=SBA004&lang=en
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Course name Thematic and Web Cartography 

University                     University of Gävle 

Country                      Sweden 

Tutor(s) / 

Credits (ECTS) 5 

Language(s) English 

Programme(s)/Degree MSc.: Master Programme in Geomatics, Master Programme in Geospatial 
Information Science 

Course content  Conceptualizations on cartographic visualization; Data processing and 
classification; Different classifications and visualizations for different types of 
geospatial data; Cartographic semiology based on Bertin's theory and colour 
schemes; Multimedia, hypertext, hypermedia, and hypermaps; Interactive, 
animated and mobile maps, and 3D visualization for planning support; Web 
maps and mapping such as Google Maps and OpenStreetMap; Mobile 
cartography and location-based services; 

Learning objectives  After completion of the course the student shall be able to  
- demonstrate knowledge and skills in thematic cartography such as data 

processing, classification, visualization, and map design  
- produce different thematic maps or visualizations based on the 

aforementioned knowledge and skills  
- demonstrate good knowledge about web and mobile cartography such as 

Google maps, OpenStreetMap, and location-based services for mobile 
devices 

- evaluate and analyse the suitability of various cartographic formats for set 
purposes and audiences. 

Course methods Lectures, practicals and own studies 

Link to course description http://utb.hig.se/fafne/app/public/pdf/course.pdf?identifier=SBG622&lang=en 

 

 

 

 

 

 

 

 

http://utb.hig.se/fafne/app/public/pdf/course.pdf?identifier=SBG622&lang=en
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Course name Web and Mobile GIS 

University                     Royal Institute of Technology (KTH) 

Country                      Sweden 

Tutor(s) G. Gidofalvi  

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc.: Civil Engineering and Urban Management (CSAMH) and Transport and 
Geoinformation Technology  (TTGTM)  

Course content  Basics of computer networking, Internet, WWW; Client/server computing and 
the distributed component framework; Open source and commercial (ESRI) 
Internet mapping software; Standards for distributed GIS services; Design and 
implementation of dynamic maps and geographical analysis via the WWW; GPS 
and Mobile GIS concepts; Professional GPS and mobile devices; ESRI Mobile GIS 
software; Mobile solutions for capturing, storing, updating, analysing, and 
displaying geographic information The course is composed of lectures, 
laboratory exercises, project and student presentations. 

Learning objectives  The aim of the course is to teach students the fundamental theories and 
technologies for disseminating and processing geographic information by means 
of Internet and World Wide Web. For this, two specific distributed GIS 
architectures are studied: the Web-based and the mobile GIS architectures. It is 
demonstrated through case studies, laboratory exercises, and group projects 
that these architectures and related technologies allow 1) the creation of 
dynamic web maps and Internet-based geographic analysis, and 2) the provision 
of GIS functionality in the field through mobile GIS solutions and in a commercial 
setting in the form of Location-Based Services (LBSes). 
 
At the end of the course, students should know how to design and implement 
web maps, Internet-based geographic analysis, and mobile GIS and LBS 
solutions. 

Course methods Lectures: 20 h; Labs: 40 h 

Link to course description https://www.kth.se/student/kurser/kurs/AG2417?l=en 
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Course name Web-GIS 

University                     Royal Institute of Technology (KTH) 

Country                      Sweden 

Tutor(s) G. Gidofalvi  

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc.: Civil Engineering and Urban Management (CSAMH) and Transport and 
Geoinformation Technology  (TTGTM)  

Course content  - Design of web maps;      
- Open Source Internet mapping software;      
- Internet mapping software of different vendors;      
- Geographic Analysis via the WWW 

Learning objectives  Student shall develop their skills to manage and setup internet mapping services 
and geographic analysis on the www. 

Course methods Lectures 16h; Laboration 35h; Project 

Link to course description https://www.kth.se/student/kurser/kurs/AG2415 
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Course name Advanced web publishing of maps 

University                     Royal Institute of Technology (KTH) 

Country                      Sweden 

Tutor(s) Y. Ban 

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc.: Civil Engineering and Urban Management (CSAMH) and Transport and 
Geoinformation Technology  (TTGTM)  

Course content  The course consists mainly of three parts: 
Scripting in GIS and automatic production maps for the web 
basic knowledge of server-side techniques with the programs apache, php and 
mysql publishing dynamic and interactive maps in web environment, partly in 
Google Earth and Google Maps, and partly using javascript and xml. 

Learning objectives  After completing the course the students should: 
- Have an understanding of scripting in GIS and automatic production of map 

for the web from GIS. 
- Understand how server-side web applications work. 
- Be able to publish searchable and interactive maps via apache, php and 

mysql for Google Earth and Google Maps, and as standalone maps based on 
javascript. 

- Be able to create interactive commands in web environment using 
javascript, php and mysql. 

- Have an understanding of mysql databases and how these can be linked to 
geographical elements in web environment via php. 

Course methods Lectures 20 h 
Laboratory exercises 32 h 
Project 16 h 

Link to course description https://www.kth.se/student/kurser/kurs/AG1313 
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Course name GIS Architecture and Algorithms 

University                     Royal Institute of Technology (KTH) 

Country                      Sweden 

Tutor(s) T. Shirabe  

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc.: Civil Engineering and Urban Management (CSAMH) and Transport and 
Geoinformation Technology  (TTGTM)  

Course content  Basic GIS algorithms, Modelling of systems (UML), Toolkits, libraries, etc 

Learning objectives  - be familiar with the architecture of a GIS system,  
- have knowledge about the theory behind the most common algorithms in 

geographic information science,  
- have knowledge about methods to handle geometric data in databases, 
- have the skill of performing own modelling of geographic data using UML,  
- have the confidence and skill to develop their own programming to 

implement new GIS applications, 
-  know the basic standards in GIS. 

Course methods The course is composed of lectures, laboratory exercises, project and student 
presentations. 

Link to course description https://www.kth.se/student/kurser/kurs/AG2411 
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Course name Web and mobile GIS 

University                     Royal Institute of Technology (KTH) 

Country                      Sweden 

Tutor(s) G. Gidofalvi  

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc.: Civil Engineering and Urban Management (CSAMH) and Transport and 
Geoinformation Technology  (TTGTM)  

Course content  Basics of computer networking, Internet, WWW, Client/server computing and 
the distributed component framework, Open source and commercial (ESRI) 
Internet mapping software, .Standards for distributed GIS services, Design and 
implementation of dynamic maps and geographical analysis via the WWW, GPS 
and Mobile GIS concepts, Professional GPS and mobile devices, ESRI Mobile GIS 
software, Mobile solutions for capturing, storing, updating, analysing, and 
displaying geographic information 

Learning objectives  The aim of the course is to teach students the fundamental theories and 
technologies for disseminating and processing geographic information by means 
of Internet and World Wide Web. For this, two specific distributed GIS 
architectures are studied: the Web-based and the mobile GIS architectures. It is 
demonstrated through case studies, laboratory exercises, and group projects 
that these architectures and related technologies allow 1) the creation of 
dynamic web maps and Internet-based geographic analysis, and 2) the provision 
of GIS functionality in the field through mobile GIS solutions and in a commercial 
setting in the form of Location-Based Services (LBSes). 
 
At the end of the course, students should know how to design and implement 
web maps, Internet-based geographic analysis, and mobile GIS and LBS 
solutions. 

Course methods The course is composed of lectures, laboratory exercises, project and student 
presentations. 

Link to course description https://www.kth.se/student/kurser/kurs/AG2417?l=en 
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Course name Introduction to web publishing of maps 

University                     Royal Institute of Technology (KTH) 

Country                      Sweden 

Tutor(s) Y. Ban 

Credits (ECTS) 7,5 

Language(s) English 

Programme(s)/Degree MSc.: Civil Engineering and Urban Management (CSAMH) and Transport and 
Geoinformation Technology  (TTGTM)  

Course content  Basic knowledge of GIS, including raster- and vector data structure, data 
collection for GIS, map projections and reference systems and simple analyses 
in GIS, Basic knowledge in web publishing, including publication of maps in 
Google Earth and Google maps, Publication of interactive maps in a web 
environment using javascript and xml. 

Learning objectives  - Understand how digital maps are built and georeferenced,  
- Understand basic concepts of GIS such as data collection, raster- and vector 

data structure, search for information and simple analysis methods,  
- Understand how the world wide web functions, how websites are built and 

different web-techniques (HTML, style sheets, javascript),  
- Be able to create interactive commands in a web environment using 

javascript and to publish interactive maps on the web, in Google Earth and 
Google Maps based on javascript,  

- Be able to create maps coupling XML files with geographic elements in a 
web environment. 

Course methods Course will be given as internet-based distance learning course with possibility 
to meet a teacher at four occasions. 

Link to course description https://www.kth.se/student/kurser/kurs/AG1312 
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Course name Geodata exchange 

University                     FHNW 

Country                      Switzerland 

Tutor(s) P. Bereuter 

Credits (ECTS) 0 

Language(s) German 

Programme(s)/Degree / 

Course content  - Geodata formats, models and exchange (e.g. DXF / Geobau, GeoJSON, KML, 
Esri Shape) 

- Geodata conversion and manipulation with FME 
- XML 
- Metadata 
- Data quality 

Learning objectives  In this module, students get to know basic questions and solutions to the topic 
of geodata exchange. Some of these approaches are discussed in broad outline. 
The students get to know a concrete model (GEOBAU / DXF) in detail and by 
means of practical exercises. This is followed by an introduction to the FME (File 
Manipulation Engine) program, which conceptually and practically illustrates 
further aspects of geodata exchange. Important common geodata formats are 
also presented and treated. In particular, XML is examined in depth. 
Furthermore, the topic area metadata is conveyed. This is done on the basis of 
theory and practical exercises (searching for and collecting metadata in an 
appropriate environment) 

Course methods Lecture, internships 

Link to course description https://www.fhnw.ch/de/studium/module/9202103 
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Course name Geoinformatics II 

University                     FHNW 

Country                      Switzerland 

Tutor(s) P. Bereuter 

Credits (ECTS) 6 

Language(s) German 

Programme(s)/Degree BSc Geomatics 

Course content  - Advanced web mapping and technologies 
- Specialization in web mapping, GIS server technologies  
- Project work WebGIS and GIS analysis 
- Workshop GIS Customizing (ArcPy) 
- Workshop line register 

Learning objectives  In this module, specific focus areas are set and these are deepened on the basis 
of theoretical input (partly self-developed) and practical work. In addition to 
deepening in methods of GIS analysis and introduction to web mapping and 
server solutions, the focus is on the implementation of a larger GIS project. As 
part of a project work, a spatial question is processed and implemented with the 
inclusion of GIS server and web mapping. 

Course methods Lecture, exercises, accompanied independent study 

Link to course description https://www.fhnw.ch/de/studium/module/9152693 
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Course name Geoinformatics I 

University                     FHNW 

Country                      Switzerland 

Tutor(s) S. Nebiker 

Credits (ECTS) 6 

Language(s) German 

Programme(s)/Degree BSc Geomatics 

Course content  Part 1: OGC and its standards 
Overview of standards 
Introduction to WMS / WFS 
 
Part 2: Geo-database management systems 
Goals and application examples 
Architecture Geo-DBMS 
Spatial data structures and data types 
System solutions Oracle Spatial and PostgreSQL / PostGIS 
Implementation examples and exercises with PostgreSQL / PostGIS 
OGC Simple Feature Specification 
 
Part 3: 3D geographic information systems 
Applications and uses 
3D landscape and city models 
Mapping and modelling approaches 
Acquisition technologies and methods 
3D GIS and management solutions 
3D standards and formats 
Procedural modelling 
 
Part 4: 3D visualization 
Introduction of 3D visualization and virtual globes 
Introduction to X3DOM 

Learning objectives  In this module, in-depth focus areas of geoinformatics are set and these are worked out 
and deepened on the basis of theoretical input (partly self-developed) and practical 
work. 
 
- Know the OGC and its standards and its areas of application 
- Introduction of OGC WMS 
- Know the possible uses of geo-database management systems 
- Understanding how to deal with huge geospatial data 
- How can 3D landscape and city models be used profitably 
- Know the different 3D city model mapping and modelling approaches 
- Understand the different capture technologies and management solutions 
- Know the principles of 3D geovisualization 

Course methods Lecture, exercises, accompanied independent study 

Link to course description https://www.fhnw.ch/de/studium/module/9152679 

https://www.fhnw.ch/de/studium/module/9152679
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Course name Spatial data and the internet 

University                     Cranfield University 

Country                      United Kingdom 

Tutor(s) S. Hallet 

Credits (ECTS) / 

Language(s) English 

Programme(s)/Degree / 

Course content  Introduction to spatial data and the internet 
- Principles of web site development 
- Introduction to HTML 
- Review of Internet mapping technologies and solutions: Google Maps/Earth 

API; Bing API; Open Layers API; ArcGIS Server APIs 
- Introduction to XML/XSLT 
- Proprietary and Open-source toolkits 
- Case study applications of internet mapping: local authorities, location 

based services, ‘g-business’. 

Learning objectives  On successful completion of this short course you will have: 
- Familiarity with current internet technologies and their applications 

relevant to geographical data dissemination 
- Basic level of proficiency in HTML and XML 
- Experience with JavaScript and use of Application Programming Interfaces 

(APIs) 
- Knowledge of emergent Internet GIS standards 
- Website developed and published 
- Internet mapping web site developed using state of the art Internet 

mapping technologies (ESRI ArcGIS Server) 
- Gained an appreciation of a real-world internet mapping project, briefing 

and solution (examples and case studies). 

Course methods / 

Link to course description https://www.cranfield.ac.uk/courses/short/environment/spatial-data-and-the-
internet  

 

 

 

 

 

https://www.cranfield.ac.uk/courses/short/environment/spatial-data-and-the-internet
https://www.cranfield.ac.uk/courses/short/environment/spatial-data-and-the-internet
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Course name Spatial Data Management 

University                     Cranfield University 

Country                      United Kingdom 

Tutor(s) S. Hallet 

Credits (ECTS) / 

Language(s) English 

Programme(s)/Degree / 

Course content  - Introduction and overview of spatial data management, 
- Database structures – ordered and indexed lists, hierarchical, network, 

relational, object oriented. Hybrid structure, 
- Metadata – standards and practice, creation, maintenance, distribution, 

control, 
- Systems analysis and analysis approaches – methods for designing 

computerised spatial systems, 
- Object orientation – theory and practice, 
- Data formats, interoperability and handling of geographic data, 
- INSPIRE and the Spatial Data Infrastructure, 
- Client server database management systems – Postgres/PostGIS and SQL. 

Learning objectives  On successful completion of this short course you will: 
- Design and build appropriate database structures for GIS analysis using a 

Geodatabase, 
- Manipulate data within and between a range of database management 

systems, 
- Appreciate the application of systems analysis methodologies to spatial 

data, 
- Appreciate role of the INSPIRE Directive for driving interoperability between 

spatial data infrastructures, 
- Establish and use protocols for data and metadata management, 
- Practical experience with a range of industry-standard database systems, 

data and GIS tools. 

Course methods / 

Link to course description https://www.cranfield.ac.uk/courses/short/environment/spatial-data-
management  

 

 

 

 

https://www.cranfield.ac.uk/courses/short/environment/spatial-data-management
https://www.cranfield.ac.uk/courses/short/environment/spatial-data-management
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Course name Technological Infrastructures for GIS 

University                     University of Edinburg 

Country                      United Kingdom 

Tutor(s) B. Gittings 

Credits (ECTS) 10 

Language(s) English 

Programme(s)/Degree Various MSc programmes 

Course content  This course introduces students to the concepts underlying distributed spatial information systems, 
including the building of systems and object-oriented computer programming. Such systems have 
overtaken traditional monolithic GIS software packages such as ArcGIS, to provide mapping and 
simple spatial analysis for the majority of users. Programming is introduced using the Python 
language, with illustrations of its use within GIS, together with examples of the construction of stand-
alone systems, web applications and mobile apps in the android environment. 
The course introduces a basic set of programming fundamentals such as input/output techniques, 
selection statements, iterative loops, basic data structures, emphasises error elimination and testing 
strategies in code development. The course also reflects on the technology and benefits of 
distributed GIS services (web, mobile and multi-computing architectures) and contrasts these with 
previous monolithic systems. It will illustrate the importance of distributed GIS in corporate and 
enterprise environments. 
 
The underlying technology of computer networks are explained. Emphasis is placed on web-based 
systems, although consideration is also given to location-based services accessible via mobile devices 
and smartphones. Web mapping systems are explained in detail, including Google Maps, 
Leaflet/Folium, OpenLayers and developments in data to feed these systems are reviewed. The 
importance of standards is highlighted, and OpenGIS and other key standards are explained 
(including WMS, WFS, WMTS). The use of these standards to produce a range of applications ¿ from 
AJAX-based mashups to integrated web services - is discussed. Issues such as service provision, 
security and privacy will be discussed. 
Practical work is central to learning on the course both in supervised sessions and during the 
participants own time. Practical work will examine different solutions to building systems to serve 
geographical data and give the students the skills necessary to create such systems. 
 
Programme: 
- Technological Infrastructures for GIS - The Place of Standards, OpenGIS and Spatial Data 
Infrastructures - Introduction to Programming - Object Oriented Fundamentals and Program Testing 
- Organising Python Projects: Testing and Documentation - Building Distributed GI Services - The 
Battleground of GI: Local Search and Web Mapping - Web Frameworks, GIS Integration and DBMS 
interfacing from Python - Location-Based Services and Data Issues - Mobile GIS and App 
Development 

Learning objectives  On completion of this course, the student will be able to: 
- Understand the value of distributed geographical information and services - Understand the 
technological underpinnings of distributed GIS, the value of networked information and the 
organisation-wide deployment of a system - Predict future developments and understand the 
implications of standardisation efforts - Understand the fundamental principles underlying Object-
Oriented software design - Employ formal methods to produce effective software designs as 
solutions to specific tasks. 

Course methods Total Hours: 200 ( Lecture Hours 20, Supervised Practical/Workshop/Studio Hours 20, 
Feedback/Feedforward Hours 5, Summative Assessment Hours 100, Programme Level Learning and 
Teaching Hours 4, Directed Learning and Independent Learning Hours 51 ) 

Link to course description http://www.drps.ed.ac.uk/19-20/dpt/cxpgge11234.htm 

http://www.drps.ed.ac.uk/19-20/dpt/cxpgge11234.htm
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