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This study guide contains the educational programme of the Master of Science programme in Geographical 
Information Management and Applications (GIMA) as it is executed in the year 2006-2007.  
 
The core of this guide contains the descriptions of the different modules. Each description contains: 
Period/time; code; amount of ECTS credits; the coordinators; the lecturers involved; course objectives; 
content; type of education; assessment; literature and entry requirements.  
 
The information about the programme is followed by the regulations as applied within GIMA. Thereafter you 
will find the contact information of the staff involved, including route descriptions to the locations where the 
lectures are being held. Please note that this can change during the year and that the GIMA blackboard 
site (bb.itc.nl) always contains the most up-to-date information.  
 
Hopefully this study guide will provide you with answers to most important questions you have as a student 
with respect to your studies. For additional questions, please don’t hesitate and contact me directly. 
 
Good luck and I hope you will enjoy the GIMA studies! 
 
Dr Stan Geertman 
Programme Director GIMA 
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General information 
 
This chapter gives an overview of the organization and administrative structure of the GIMA studies and 
student facilities. 
 
GIMA Management 
 
The management of GIMA consists of a programme director, a programme board, an examination 
committee and an programme 
committee. The contact details 
for the hereafter mentioned 
members can be found on page 
41 onwards. 
 
Programme Director 
Dr. Stan Geertman 
 
Programme Board 
Prof. Dr. Henk Ottens 
Prof. Dr. Ir. Arnold Bregt 
Prof. Dr. Menno-Jan Kraak 
Prof. Dr. Ir. Peter van Oosterom 
 
Examinations Committee 
The examination committee is 
responsible for the assessment 
and determination of the results 
of exams, upholding the module 
rules and handing out the MSc 
degree in a public meeting. The 
exam committee is also 
responsible for giving exemptions to modules or regulations. Letter and requests to the examination 
committee can be sent via the chairman.  
 
Members: 
Prof. Dr. Ir. Arnold Bregt (chairman) 
Prof. Dr. Henk Ottens  
Prof. Dr. Menno-Jan Kraak 
Prof. Dr. Ir. Peter van Oosterom 
 
Admission Committee 
Dr Stan Geertman (chairman) 
Prof. Dr. Menno-Jan Kraak 
 
Programme Committee 
The Programme Committee consist of the programme 
director, four staff members and four student members.  
 
Members: 
Dr. Gerrit Epema (staff member, chairman) 
Dr. Mr. Ir. Jaap Zevenbergen (staff member) 
Dr. Jan Jaap Harts (staff member) 
Dr. Ir. Rolf de By (staff member) 
Dr. Stan Geertman (staff member) 
Jan van Bennekom (student member) 
Peter van de Koppel (student member) 
Vacancies (student member) 
 

WUR

UU

TUD

ITC
Programme Board / 

Examinations Committee

Programme 
Director

Admissions 
Committee

Working groupsModules

Programme 
Committee



 

Master of Science Geographical Information Management and Applications 8 

Student facilities 
 
As a GIMA student you’re subscribed at the UU, this means that the facilities of the faculty of the UU 
responsible for GIMA are applicable too for GIMA students.  
 
Library 
 
As a GIMA student you can lend literature at the library of the UU. On the Internet (http://www.library.uu.nl) 
more information can be found about the locations of the libraries. Furthermore, you can lend literature at 
the libraries of the participating universities. If this is desired, please contact the GIMA coordinator, 
mentioned in the next paragraph.  
 
GIMA coordination 
 
GIMA coordination takes place at Utrecht University, Faculty of Geosciences. If you have any questions 
regarding GIMA, you can contact the coordinator via gima@geo.uu.nl 
 
Computer facilities 
 
Osiris (www.osiris.uu.nl) 
 
Osiris is the education registration system of Utrecht University. Via the Internet you can log in and see 
your official marks. For login you have to use your UU student number and password. 
 
Blackboard (bb.itc.nl) 
 
Blackboard is the education system of the ITC, which will be used extensively in GIMA. Via the Internet you 
can log in with the username and password as you have received it from the ITC. This system will be used 
for all GIMA modules; here you can find information on the modules, lectures, a discussion board, the 
newest regulations, etc. Also it is used for communication between staff and students, either via email or 
announcements in the general blackboard module.  
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Student mail  
 
As a GIMA student you receive two email accounts, both from the UU and ITC. As a basic rule the ITC 
account will mostly be used for communication between students and GIMA staff. It is possible to change 
this to your own personal account; this can be done via blackboard.  
 
Web-CT (webct.uu.nl) 
 
Web-CT is the digital learning environment of Utrecht University. Occasionally, some tutors use this. Login 
works via your UU student number and password.  
 
Computers available at the Universities 
 
If needed it is possible to get access to computers at the different universities. At the universities of Utrecht 
and Wageningen computers with GIS software can be accessed. To receive a login for Wageningen, 
please contact the Wageningen student point. For a login at the GIS-lab (Willem van Unnik, 422) in Utrecht, 
you can contact Dr Stan Geertman. These computers contain: 
 

· ENVI  
· ESRI GIS software  

o ArcGIS 9.1 (arc info desktop en workstation)  
o Arcview 3.3  

· Flowmap  
· Freehand 10  
· Idrisi  
· Imagine 8.7 including LPS  
· PC Raster 

 
 
Most students from GIMA work from home. If you plan to buy a new computer please have a look at the 
ESRI site for the system requirements.  
 
Student Service Centre 
 
GIMA students can turn to the Student Service Centre of Utrecht University for information, advice and 
services in the area of studying. The main centre is located in the Marinus Ruppert building. Also you can 
submit questions regarding admission requirements and registration via the Internet on http://qdesk.uu.nl 
 
ESRI Virtual Campus 
 
It is possible to follow the courses on ESRI virtual campus as a GIMA student. First decide on which course 
you want to follow and sent an email to Maarten Zeylmans (m.zeylmans@geo.uu.nl). He will enable you to 
enter the course. Don't forget to mention your UU student number and that you're from GIMA. 
 
Surf Spot 
 
As a student registered at UU, it is also possible to buy software at a discount at surf spot 
(http://www.surfspot.nl/) or the Faculty of Geosciences (http://geo-ict.geo.uu.nl/software/surfspot.htm) (the 
last one has not all software available). For login use your UU student number.  
 
Educational Software 
 
As a GIMA student you will receive a student license of Arcview (ESRI). This license includes the 
extensions Spatial Analyst, Geostatistical Analyst, Network Analyst and 3d Analyst. Furthermore, during 
some modules several software packages will be provided depending on the chosen subject.   
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Programme Director: Dr. S. Geertman 
(See also: www.msc-gima.nl) 
 
Content 
The aim of this interuniversity MSc-GIMA programme (ITC; TUD; UU; WUR) is to educate suitable 
candidates to become high skilled and all-round geo-information manager and/or application specialist. 
Therefore, the candidates will be introduced into the theoretical, methodological, technological, and 
organizational principles of working with geographical information (GI), together with the use of GI-
technology in spatial applications.  
There are a number of special features that gives the GIMA programme a unique character: 

· A large part of the programme is offered as distance learning. Only the first and the last week of 
each module will be classroom learning. The remaining time you will work from your home or 
office. The interactivity will be guaranteed by the use of electronic communication (e-learning 
environment) by which you regularly interact with your teachers and fellow students. Various ICT 
means and didactic tools add to the attractiveness of the programme. 

· You can choose between a half-time programme of four years and a full-time programme of two 
years. 

· The programme is developed by the co-operation of four renowned universities, each with its own 
tradition: 

· Utrecht University, with a focus on geography and planning; 
· Delft University of Technology, with a focus on the legal, organizational and technical aspects of 

geo-information handling with an emphasis on large scale applications; 
· The International Institute for Geo-Information Science and Earth Observation (ITC), with a focus 

on technical and application oriented courses for developing countries; 
· Wageningen University, with a focus on agricultural and rural applications. 
· The different approaches of the four universities will provide you with an optimal mix of GIS 

knowledge and skills. 
· The programme has a high degree of flexibility and “knowledge on demand”. 

 
If you want to join the GIMA programme you have to meet these requirements: 

· Bachelors degree in relevant field of science; 
· Basic knowledge of and experience in geo-information; practical experience in geo-information is 

of benefit. 
· English language (The MSc programme is an international programme; therefore, education will be 

offered in English). 
�
Labour market perspectives 
 
The MSc-GIMA programme aims at educating students to become all-round managers of geo-information 
or all-round geo-information application specialists. They will work in the private sector (utilities, oil 
companies, geo-marketing, consulting), the public sector (research institutes, municipalities, central and 
regional government services) and all combinations of these two. In recent years the demand for managers 
and application specialists in geo-information on the professional GIS market increased enormously. 
With the MSc programme Geographical Information Management and Applications (GIMA) you can qualify 
for these professions, as you will acquire: 

· Knowledge and skills of management; ‘how to manage geo-information (projects/organizations)’, 
· Knowledge of geo-information application fields; ‘where to apply geo-information’, 
· Technological and methodological geo-information skills; ‘how to use geo-information technology’  

 
Programme Structure 
 
The programme can be followed full time or halftime 
The programme consists of six modules: 1) basic GI-methods and tools; 2) basic GI-applications; 3) 
management of GI-organisations; 4) management of GI-projects; 5) advanced GI-methods and tools; 6) 
advanced GI-applications. Thereafter the MSc-GIMA programme consists of an internship and of a MSc-
thesis. 
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In the Osiris course list (Utrecht University course system) you will find the following codes and names: 
 
Course code Title ects 
GEO-GIMA1 Basic methods and techniques  10.0 
GEO-GIMA2 Basic applications  10.0 
GEO-GIMA3 Management in organisations  10.0 
GEO-GIMA4 Project management  10.0 
GEO-GIMA5 Advanced methods and techniques  10.0 
GEO-GIMA6 Advanced applications  10.0 
GEO-GIMA7 Internship GIMA 30.0 
GEO-GIMA8 Master thesis GIMA 30.0 

 
Information on the courses is available on the Web (www.msc-gima.nl) and on blackboard (bb.itc.nl). (At 
the start of the course in Enschede you will receive a login for blackboard) 
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Required periods of attendance: academic year 2006- 2007 
 
Week Day Date  Subject Location 
35 Tu 

Wed 
Th 
Fri 

29 August 2006 
30 August 2006 
31 August 2006 
1 September 2006 

Introduction 
Introduction 
Introduction 
Module 1: start 

ITC Enschede 

36 Mon 
Tu 
Wed 
Th 
Fri 

4 September 2006 
5 September 2006 
6 September 2006 
7 September 2006 
8 September 2006 

Module 1: start 
Module 1: start 
Module 4: start 
Module 4: start 
Module 4: start 

 

37-47 

  

Distance learning period 

 

48 Mon 
Tu 
Wed 
Th 
Fri 

27 November 2006 
28 November 2006 
29 November 2006 
30 November 2006 
1 December 2006 

Module 1: end 
Module 1: end 
Module 2: start 
Module 2: start 
Module 2: start 

UU Utrecht 

49 Mon 
Tu 
Wed 
Th 
Fri 

4 December 2006 
5 December 2006 
6 December 2006 
7 December 2006 
8 December 2006 

Module 4: end 
Module 4: end 
Module 5: start 
Module 5: start 
Module 5: start 

 

50-51  

 

Distance learning period 

 

52-1  

 

No teaching 

 

2-10  

 

Distance learning period 

 

11 Mon 
Tu 
Wed 
Th 
Fri 

12 March 2007 
13 March 2007 
14 March 2007 
15 March 2007 
16 March 2007 

Module 2: end 
Module 2: end 
Module 3: start 
Module 3: start 
Module 3: start 

WUR Wageningen 

12 Mon 
Tu 
Wed 
Th 
Fri 

19 March 2007 
20 March 2007 
21 March 2007 
22 March 2007 
23 March 2007 

Module 5: end 
Module 5: end 
Module 6: start 
Module 6: start 
Module 6: start 

 

13-17  

 

Distance learning period 

 

18  

 

No teaching 

 

19-24  

 

Distance learning period 

 

25 Tu 
Wed 
Th 
Fri 

19 June 2007 
20 June 2007 
21 June 2007 
22 June 2007 

Module 3: end 
Module 3: end 
Module 6: end 
Module 6: end 

TUD Delft 
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Introduction  
 
Period/time-slot : Week 37 Code:  GEO-GIMA0 ECTS-credits: 0 
  Level:  master 
Course language: English  
Co-ordinators: Menno-Jan Kraak (ITC tel +31-(0)53-4874463, 

kraak@itc.nl), Stan Geertman (UU tel +31-(0)30-2534527, 
s.geertman@geo.uu.nl) 

Lecturer(s): Menno-Jan Kraak, Stan Geertman 
 
Course objectives: 
The student will be able to: 

· Have an impression of the nature of the GIMA course 
· Understand the different possible approaches toward geo-informatics 
· Understand why geo-information is needed to solve problems 
· Have practical knowledge on how to use the Blackboard distance-learning environment 

 
Content : 

· During several lectures the basics of geo-informatics as seen from the perspective of the four 
participating universities are conveyed. 

· Exercise on needs assessment of geo-information: case study Enschede Fireworks Disaster  
· Hands-on experience with Blackboards environment 

 
Type of education :  
Lecturers & exercises 
 
Assessment : 
Presentation of exercises results 
 
Literature :  
--- 
 
Entry requirements : 
Letter of acceptance of the master programme 
Geographical Information Management and Applications 
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Basic Methods and Techniques 
 
Period/time-slot:  Week 37-49 Code:  GEO-GIMA1 ECTS-credits: 10.0 
  Level:  master 
Course language: English  
Co-ordinators: Ellen Wien Augustijn (ITC tel. +31-(0)53-4874414, 

augustijn@itc.nl), Jan Jaap Harts (UU tel. +31-(0)30-
2531367, j.harts@geo.uu.nl)  

Lecturer(s): Ellen Wien Augustijn (ITC), Conny Blok (ITC), Jan Clevers 
(WUR), Jan Jaap Harts (UU) 

 
Course objectives: 
The student will have: 

· A basic understanding of the geo-information process, including the role of data modeling 
· Knowledge about the principles of data acquisition (including an introduction in Remote Sensing), 

data storage, data analysis, and visualization technologies 
· A basic understanding of quality issues of geo-information 
· Basic practical skills in handling geo-information in the ArcGIS software 
· Basic skills in writing a research proposal  

 
Content: 
This module focuses on the technological aspects of geo-information management. The geo-information 
process can be split up in four main aspects: (1) data acquisition including Remote Sensing, (2) data 
storage, (3) data manipulation and analysis, and (4) visualisation. The aim of the module is to provide a 
major introduction to these aspects. After completion of this module, students have basic knowledge about 
data acquisition methods and tools.Besides the technological content, time is allowcated to built scientific 
research skills. Main focus during this module is on translation of a problem definition into a research 
proposal.  Module 5 will enhance the knowledge with respect to database technology and data analysis. 
Educational methods: lectures, practical training, tasks and a case-study. 
 
Type of education:   
Lecturers, practical exercises, distance learning, literature study, individual assignments. 
 
Assessment: 
Individual assignments (50%), examination (50%) and active participation. 
 
Literature:   
Parts of the textbooks, announced in the description of this course module:  
Burrough and McDonnell, Principles of Geographic Information Systems, Oxford University Press, 1998  
Rolf de By, 2004, Principles of Geographic Information Systems (3e edition), ITC textbook series, 
Enschede, The Netherlands 
Menno-Jan Kraak & Ferjan Ormeling, 2003, Cartography, Visualization of Spatial Data, 2nd Edition. 
Harlow: Pearson  
 
Entry requirements: 
Letter of acceptance of the master programme Geographical Information Management and Applications 
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Basic Applications  
 
Period/time-slot : Week 50-11 Code:  GEO-GIMA2 ECTS-credits:  10.0 
  Level:  master 
Course language: English  
Co-ordinators: Ferjan Ormeling (UU tel +31-(0)30-2531373, 

f.ormeling@geo.uu.nl), Willy ten Haaf (WUR tel. +31- 
(0)317-474689, Willy.TenHaaf@wur.nl) 

Lecturer(s): Willy ten Haaf (WUR), Aegidius Kap (TUD), Barend 
Köbben (ITC), Tom de Jong (UU), Ferjan Ormeling (UU) 

 
Course objectives : 
The student will be able to: 

· provide practical experience in basic methods and tools for geodata handling 
· provide awareness of the influence of data quality aspects 
· acquire practical experience with integrated software handling 
· practically integrate and apply knowledge of module 1 
· acquire a critical methodological attitude concerning geo-data handling in practical situations 

Final attainment level: at the end of module 2 participants are able to prepare, plan and execute simple GIS 
application projects independently and demonstrate the results of their projects with an awareness of relevant 
data quality aspects.�� �� �� �� �� 
 
Content : 
During the first 7 days the participants will be introduced to different types of projects and the data sets 
needed in them. Issues like data quality, project planning and data handling will be dealt with, as well as 
methodological reflexion. Thereafter the students will work group wise on a project. Therein the participants 
are not only asked to work on their own project but they will also be involved in monitoring and evaluating 
the progress and results of a counter group. 
Students can select one from 4 cases: 
Case 1 Vineyards in Wageningen (green) 
Case 2 High-speed train link (red) 
Case 3 Enschede fireworks disaster (grey) 
Case 4 Delft Noise pollution  (blue) 
 
Type of education :  
This distance-learning module will include writing a project plan, preparing data, analysing data, visualising 
results and writing a group report. In the last week of the module the students will present their case; 
literature study. 
 
Assessment : 
Final project proposal (5%), mid-term analysis results (10%), final project results (presentation and report) 
(50%), Attainments as counter groups (10%), individual examination (25%). 
 
Literature :  
Announced in the description of this course module. 
 
Entry requirements : 
Letter of acceptance of the master programme Geographical Information Management and Applications 
and passed GEO-GIMA1 
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Management in Organisations  
 
Period/time-slot : Week 12-24 Code:  GEO-GIMA3 ECTS-credits : 10.0 
  Level:  master 
Course language : English  
Co-ordinators : Joep Crompvoets (WUR tel. +31-(0)317-474399, 

Joep.Crompvoets@wur.nl) Jaap Zevenbergen (TUD tel. 
+31-(0)15-2784418, j.a.zevenbergen@tudelft.nl) 

Lecturer(s) : Joep Crompvoets (WUR), Arnold Bregt (WUR), Bastiaan 
van Loenen (TUD), Jaap Zevenbergen (TUD) 

 
Course objectives : 
The student will be able to: 

· be acquainted with several GI-organisations (governmental vs. industrial; GI-Producer vs. GI-User 
oriented), their roles and their scale level of application. 

· be acquainted with the principles of management science and management information sciences 
(modelling of business processes, quality assessments of these business processes, ‘best’ 
allocation of available resources, simulation of alternative processes) 

· be acquainted with several (concrete) experiences related to GI-Management in organisations 
· be acquainted with potential users and their requirements within GI-organisations 
· be acquainted with the role of main organisational resources (Software, Hardware, ‘Humanware’, 

‘Dataware’ and ‘Orgware’) for GI-Management 
· be acquainted with the concepts, processes and main components of spatial data infrastructures 

(Data, People (human resources), Policies, Access networks and standards) to support data 
sharing between GI-organisations   

· be acquainted with the legal (especially Privacy, Intellectual Property, Access Policy issues), 
institutional, technological, economic and cultural (SDI-)issues of the environment 

· be acquainted with benefits and limitations of Outsourcing 
· be acquainted with the main methods and tools for organisation (infrastructure) planning, 

development and management (e.g. application of SWOT (Strengths, Weaknesses, Opportunities 
and Threats), simple cost-benefit or cost recovery analyses)  

· be able to apply principles of management (information) sciences to GI-organisations 
· apply (business) and/or create (new) methods and tools for organisation (infrastructure) planning, 

development and management 
· present a business plan (oral and written) for the management of a GI-organisation 
· develop a critical attitude towards GI-management strategies for GI-organisations 

 
Content : 
The main objective is to be able to write for 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 like legal, cultural, technological, economic and 
institutional aspects. Special emphasis is made on spatial data infrastructures, which intention is to improve 
and to support the management of dataware. 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: 

1. Concepts of GI-organisations (week 12 - 15) 
2. GI-Organisation development and management aspects (week 16 – 17)   
3. SDI-concepts/Nature and hierarchy (week 18 – 19) 
4. SDI-COMPONENTS (technical components) (week 20 – 21) 
5. Application (Creation) of SDI-GI-Organisation integration (week 22 – 24) 
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Type of education :  
This distance learning module will include writing a business plan, a group report; presentation; literature 
study. 
 
Assessment : 
Individual (sub)case presentations (10%), individual exercises (15%), group’s management strategy 
(business) plan (40%), individual (35%) 
 
Literature :  
Announced in the description of this course module. 
 
Entry requirements : 
Letter of acceptance of the master programme Geographical Information Management and Applications 
 
 

 

Figure 1 - Online conferencing during module 3 
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Project Management  
 
Period/time-slot : Week 36-49 Code:  GEO-GIMA4 ECTS-credits : 10.0 
  Level:  master 
Course language : English  
Co-ordinators : Fred Toppen (UU tel +31-(0)30-2533887, 

f.toppen@geo.uu.nl), Sjef van der Steen (ITC tel. +31-
(0)53-4874377, steen@itc.nl),  

Lecturer(s) : Stan Geertman (Richard Knippers (ITC), Sjef van der 
Steen (ITC), Fred Toppen (UU), Ron van Lammeren 
(WUR), Marien de Bakker (Van Hall Larenstein) 

 
Course objectives : 
The student will be able to: 

· describe and understand the structure of organisations 
· acquire knowledge on methods & techniques of project management, in order to be able both to 

prepare and read a project proposal  
· identify and formulate objectives, tasks, resources, deliverables of a project 
· to identify and specify the phases in a project, as well as to break down the project in activities and 

sub-activities 
· to identify the need for human resources and allocate human resources within a GI project at an 

operational level (workflow management)  
· to handle the issue of data quality during a project, also in relation to the problem of integrating 

data from different levels of scale and accuracy 
· to create a project based data management environment, that will allow for a transparent flow of 

data within a project 
· to identify the need for GI data within a (GI) project, taking into consideration type, availability, 

price, and quality of GI data 
· to identify the specific hardware needs also in relation to the costs, taking into consideration the 

data needed and the type of data processing needed with a project 
· to use appropriate tools to evaluate GI project proposals and results 
· to use indicators to measure project performance 

 
Content : 
The course is split in the following parts. 

1. Introduction to organisations, general project management approaches, project management life 
cycle 

2. Getting acquainted to project management related tools and issues in the project set up phase: 
definition of scope / objectives / resources / deliverables / activities / tasks  

3. Getting acquainted to project management related methods & techniques (e.g. Gant, PERT) 
4. Applying knowledge and skills on project management for purpose of the operational phase: data 

management issues, human resource issues, workflow management data quality issues, risk 
management 

5. Evaluating GI projects: project performance issues, reviewing project proposals, project 
presentation issues 

 
Type of education :  
Lectures, distance learning, literature study, individual assignments and case study (group work) 
 
Assessment : 

•Examination (25 %)  
•Individual assignment literature task (paper) (20 %) 
•Group assignment on initial project proposal, task 1 (10 %) 
•Group assignment tasks 2 & 3 (10 %) 
•Group assignment final project proposal / presentation (30 %) 
•Peer review / reflection on project proposal reports / Active participation / Process report (5 %)  

 
Literature :  
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Study guide and website with references to publications  
 
Entry requirements : 
Letter of acceptance of the master programme Geographical Information Management and Applications 
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Advanced Methods and Techniques 
 
Period/time-slot : Week 50-11 Code:  GEO-GIMA5 ECTS-credits : 10.0 
  Level:  master 
Course language : English  
Co-ordinators : Rob Lemmens (ITC tel. +31-(0)53-4874529, by@itc.nl), 

Derk-Jan Karssenberg (UU tel. +31-(0)30-2532768, 
d.karssenberg@geo.uu.nl) 

Lecturer(s) : Rob Lemmens (ITC), Derk-Jan Karssenberg (UU), Peter 
van Oosterom (TUD), Jan Clevers (WU) 

 
Course objectives : 
The student will be able to: 

· Have an overview of simple and advanced spatial data models and understand which model 
serves which purpose 

· Be proficient in elementary (query) spatial data operators, in both raster and vector domain 
· Understand and be able to set up and carry out spatial computations 
· Understand the principles of spatiotemporal modelling in GIS 
· Understand, and to some extend apply, the principles of spatial planning support 
· Understand how geodata can be made public using visualization technology developed for the 

internet 
· Have specialized themselves in one of the offered in-depth study topics 

 
Content : 
Two phases: a breadth-first phase, and an in-depth phase. 
The breadth-first phase covers in principle five components: 

1. Simple and advanced geodata models 
2. Geodatabases and their design and use 
3. Geostatistical models for inter- & extrapolation, feature extraction, uncertainty and error 

propagation 
4. Remote Sensing Interpretation 
5. Dissemination and visualization tools of geodata 

The in-depth phase will build on one of the breadth-first topics. 
�
 
Type of education :  
This distance learning module will include writing a report, literature study. 
 
Assessment : 
Written examination (50%). final project assignment (50%) 
 
Literature :  
Announced in the description of this course module. 
 
Entry requirements : 
Letter of acceptance of the master programme Geographical Information Management and Applications 
and passed modules GEO-GIMA1 and GEO-GIMA2. 
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Advanced Applications  
 
Period/time-slot : Week 12-24 Code:  GEO-GIMA6 ECTS-credits : 10.0 
  Level:  master 
Course language : English  
Co-ordinators : Sytze de Bruin (WUR tel. +31-(0)317-474636, 

Sytze.deBruin@wur.nl), Aegidius Kap (TUD tel. +31-
(0)15-2784987, a.p.kap@tudelft.nl). 

Lecturer(s) : Derk-Jan Karssenberg (UU), Rob Lemmens (ITC), Ferjan 
Ormeling (UU), Sytze de Bruin (WUR), John Stuiver 
(WUR), Marian de Vries (TUD), Aegidius Kap (TUD). 

 
Course objectives : 
At the end of moduele 6 the student will be able to: 

· integrate knowledge and skills of the previous modules (1,2,4,5); 
· apply project management and progress monitoring skills to prepare, plan, execute, manage and 

monitor a GIS project; 
· independently use appropriate GI techniques and methods in the context of specific applications; 
· present the methodology and results in an appropriate manner for a specific context; 
· develop a critical attitude towards data and data processing methods; 
· evaluate organisational restraints and consequences. 

 
Content : 
During the first two days the participants have lectures about the course set-up, project and organizational 
management, research methods and case specific information. Examples of projects are given and 
discussed and a start is made with setting up the project.  
Depending on the topic chosen in module 5, students choose from different cases, which include: 

· Dissemination of 3D geo-information via the Internet (TUD) 
· Electronic web atlas production (UU) 
· Spatial data infrastructure (ITC) 
· Dynamic land use modeling (WUR) 
· Optimal allocation (UU) 

Together with one or two other students the student works on the case he/she picked. The group work 
includes: writing a project plan, preparing data, data analysis, visualising results and writing a scientific 
report and an executive summary. In the last week of the module the students will present their case.�� The 
participants are not only asked to work on their own project, but they are also involved in monitoring and 
evaluating the progress and results of a counter group. 
�
 
Type of education :  
Class (1 ECTS-credit): lectures; setting up project with supervisor; presentations. 
Project based distance learning (9 ECTS-credits) 
 
Assessment : 
Mid-term report (20%), final project results (presentation, report, poster) (65%), counter group evaluations 
(15%)  
 
Literature :  
Announced in the description of this course. 
 
Entry requirements : 
Letter of acceptance of the master programme Geographical Information Management and Applications 
and passed GEO-GIMA1, GEO-GIMA2 and GEO-GIMA5 
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Internship  
 
Period/time-slot : Week 36-24 Code:  GEO-GIMA7 ECTS-credits : 30.0 
  Level:  master 
Course language : English  
Co-ordinators : John Stuiver, Wageningen University 
Lecturer(s) : All staff 

 
Course objectives : 
The student will be able to: 

· To apply in practice and test the theoretical and practical knowledge the student has accumulated 
in the first six modules, thereby contributing to the student’s internalisation of the syllabus and 
improving the student’s basis for graduation.  

· To enable the student to acquire or increase technical experience, insight into business and social, 
among other skills.  

· To give the student the opportunity to become familiar with a geo-information workplace.  
 
Content : 
The internship allows the student to gain practical experience in a (geo-information) working environment. 
The internship contributes to the successful fulfilment of the needed knowledge and experience of an 
academic and professional GIMA graduate. It allows the student to expand his/her professional experience 
and creates a sound basis for graduation. The internship is carried out within geo-information companies, 
agencies and research institutes in the Netherlands or abroad. Following the completion of the internship 
the student will submit a report. The internship lasts a minimum of 6 months fulltime or 12 months halftime. 
 
Entry requirements : 
Letter of acceptance of the master programme Geographical Information Management and Applications 
and passed five of the courses GEO-GIMA1 to GEO-GIMA6 
�
Type of education :  
Internship and presentation 
 
Assessment : 
Report (90%), presentation (10%) 
 
Exemption : 
An internship exemption is possible when specific conditions are fulfilled as described in the module 
regulations.  
 
Literature :  
Regulations for the Internship in the GIMA MSc (see page 32).  
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Thesis  
 
Period/time-slot : Week 36-24 Code:  GEO-GIMA8 ECTS-credits : 30.0 
  Level:  master 
Course language : English  
Co-ordinators : Sisi Zlatanova (TUD tel. +31-(0)15-2782714, 

s.zlatanova@tudelft.nl) 
Lecturer(s) : All staff 

 
Course objectives : 
The student will be able to: 

· demonstrate ones ability to use and integrate knowledge and competences acquired in the six 
modules and the internship for an advanced, master level research, development and/or design 
project that adheres to international scientific standards and shows originality and scholarship. 

· demonstrate ones ability to present the process and the results of the project in both written and 
oral format and to defend and discuss ones work in conformity with international scientific 
conventions.  

 
Content : 
The (individual) research that results in a master’s thesis deals with a specific need or issue that is relevant 
to the present-day practice of geo-information management and application. In some cases the subject of 
the thesis will originate from a student project carried out in module 6 or the internship; in other instances 
the subject of the thesis will be brought in front by the candidate or GIMA lectures. In all cases the subject 
of study should reflect the main objectives of the GIMA programme. The research lasts a minimum of 6 
months fulltime or 12 months halftime. 
 
Type of education :  
Writing the thesis, presentation and discussion 
 
Assessment : 
Written thesis (50%), research/design process (30%), presentation (10%), discussions (10%) 
 
Literature :  
 
Entry requirements : 
Passed five of the courses GEO-GIMA1 to GEO-GIMA6 
Letter of acceptance of the master programme Geographical Information Management and Applications  
 
Regulations : 
The thesis is subject to specific regulations (See page 35).  
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GIMA Regulations 

Module regulations 
 
OER as determined by the Dean of the Faculty of Geosciences on October 27, 2004  
Model rules on teaching and examination  
(ex artikel 7.13 WHW)  
 
Master’s Degree Programme of Study:  
GEOGRAPHICAL INFORMATION MANAGEMENT AND  
APPLICATIONS (GIMA)  
 
Contents:  
1. General provisions  
2. Programme structure  
3. Assessment  
4. Admission  
5. Study progress and study guidance  
6. Transitional and final provisions  
 
OER as determined by the Dean of the Faculty of Geosciences on October 27, 2004  
 
Section 1 – General provisions  
 
art. 1.1 – Applicability of the regulations  
These regulations apply to the teaching and the examinations of the Master’s degree programme of  
study  
GIMA: Geographical Information Management and Applications,  
hereinafter referred to as the programme.  
This programme is conducted as a partnership between Utrecht University (UU), Wageningen  
University (WUR), Delft University of Technology (TUD) and the International Institute for Geo- 
information Science and Earth Observation (ITC) in Enschede with the faculty of Geo-Sciences (UU) 
as the coordinating faculty, for the period September 2003 – September 2007.  
 
art. 1.2 – Definition of terms  
In these rules, the following terms have the following meanings:  
a. the Act: the Higher Education and Research Act (Wet op het hoger onderwijs en  
wetenschappelijk onderzoek);  
b. student: anyone who is registered at the university to take courses and/or sit interim  
examinations and the final examinations of the programme;  
c. module: a unit of the programme of study, within the meaning of the Act;  
d. test: interim examination within the meaning of art. 7.10 of the Act;  
e. practical work: participation in practical training or other learning activity aimed at acquiring  
certain skills, such as:  
- writing a thesis,  
- doing a project or creating a technological design,  
- carrying out a research assignment,  
- giving a presentation  
- participating in a discussion  
- participating in fieldwork or in an excursion, or  
- completing a traineeship.  
f. course reader: publication containing all the specific information appropriate to a module  
(goals, teaching and learning modes, practical training, literature, time table, participation  
obligations, tests and examination)  
g. ects: credits as specified in the European Credit Transfer System  
h. examination: the final examination of the programme;  
i. academic calendar: the structure of the academic year as set by the Board of the University;  
j. coordinating faculty: the partner who is responsible for the coordination and administration of  
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the programme.  
k. school: institute of education in Human Geography & Planning of the Faculty of Geosciences.  
l. programme board: consists of the formal representation of the four cooperating institutes of  
higher education referred to in art. 1.1.  
The other terms have the meanings ascribed to them by the Act.  
art. 1.3 – Aim of the programme  
The programme aims to:  
- provide specialised knowledge, skills and insights within the field of geo-information,  
- prepare the student for a professional career as an all-round manager of geo-information,  
- prepare the student for a professional career as a specialist in the field of geo-information  
applications,  
- Prepare the students for a career as a researcher in the field of geo-information.  
 
art. 1.4 – Attendance mode  
The programme can be taken full-time or half-time.  
 
Section 2 – Programme structure  
 
art. 2.1 – Academic load  
1. The credit point load for the programme is 120 credits, whereby one credit is equivalent to 28  
hours of study.  
 
art. 2.2 – Programmes of study  
The programme of study in Geographical Information Management and Applications (GIMA)  
prepares the student for a professional career as a specialist in managing and applying  
geographical information.  
This publication only applies to the programme of study: GIMA.  
 
art. 2.3 – Composition of a programme of study  
1. The programme of study includes:  
a. theoretical and methodological modules with an academic load of 40 credits;  
b. practical training with an academic load of 20 credits;  
c. a traineeship with an academic load of 30 credits;  
d. an individual assignment (research or design) with an academic load of 30 credits;  
2. The school’s prospectus/course reader and/or the website sets out the contents of the  
required components as well as the teaching and learning modes. It also specifies the  
desirable previous knowledge needed to successfully complete the components concerned.  
 

 
  
 
art. 2.4 – Elective components  
Subject to the approval of the Examinations Committee the student selects the content of parts of  
the modules 5 and 6 (specialization).  
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art. 2.5 - Individual programme arrangements  
The student compiles his/her individual programme under the conditions as stated in art. 2.3 and  
in agreement with the programme director.  
 
art. 2.6 - Language  
English shall be the language used for all teaching and (interim)examinations.  
 
Section 3 – Assessment  
 
art. 3.1 – General  
1. Assessment tells the student if he/she will achieve or has achieved the learning objectives of  
the module. On the basis of his/her results, the school will provide advice on the continuation  
of studies.  
2. Examinations are marked either as satisfactory or unsatisfactory, expressed in numbers: 6  
(5,50) or higher and 5 (5,49) or lower respectively. Rounding of the marks only takes place for  
the final result. Marks for interim-examinations are not rounded off.  
3. If the student has completed a module (as described in the course reader), but has not  
received a satisfactory mark, he/she has the opportunity to take one additional or substitute  
test at the end of the following module. Any further granting of opportunities to take additional  
or substitute tests is left to the discretion of the examination committee.  
 
art. 3.2 – Required sequence of modules  
These pre-requisite modules must be successfully completed before the tests of subsequent  
modules may be taken:  
-module 2 after passing module 1  
-module 5 after passing module 1  
-module 6 after passing modules 2 and 5  
-The traineeship and the individual research assignment after completing all and successfully  
completing at least five out of the six theoretical modules (modules 1-6, 60 ects)  
 
art. 3.3. – Assessment: traineeship or research assignment  
The supervisor in question and another expert assesses a traineeship or research assignment. At  
least one of them should be a staff member in the GIMA-programme of this Masters' degree  
programme.  
 
art. 3.4 – Modes of assessment  
1. The final assessment of a module will take place in the manner stated in the course reader  
and/or the web site.  
2. The partner hosting the module will make every effort to accommodate students with functional  
disabilities in their class work and tests. If necessary, the Examinations Committee will obtain  
expert advice before taking their decision.  
3. At a student’s request, the Examinations Committee may give permission for a test to be  
administered in a manner, which departs from the provisions of the first paragraph.  
 
art. 3.5 – Oral testing  
Only one person at a time may be tested orally, unless the Examinations Committee decided  
otherwise.  
 
art. 3.6 – Time limit for marking tests  
1. The examiner determines the mark immediately after administering the oral test, and provides  
the student with a written copy of the mark achieved.  
2. The examiner marks a (written) test within 10 working days of the date on which it was  
administered, and supplies the administration of the coordinating faculty with the information  
necessary for providing the student with the written or electronic proof of his/her mark.  
3. In particular circumstances the period of 10 working days may be extended by the  
Examinations Committee to 30 days as a maximum.  
4. The written copy of the mark achieved informs the student of the right of inspection referred to  
in art. 3.9.  
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art. 3.7 – Period of validity  
Modules which have been successfully completed have unlimited validity.  
Contrary to this provision, the Examinations Committee may impose an additional or substitute  
test in respect of a module, which was passed more than four years ago.  
 
art. 3.8 – Examinations Committee  
1. The GIMA programme of study (which is a partnership between universities) has a  
Examinations Committee. This Committee is comprised of at least one member from the  
academic staff engaged in teaching within the program of each partner in GIMA.  
2. The members of the Committee will be appointed by the partners in GIMA according to art.  
7.12 of the Dutch Higher Education and Research Act.  
art. 3.9 – Right of inspection  
1. For thirty days after the announcement of the result of a written test, the student is allowed to  
inspect his/her marked work upon request. At his/her request, a copy of that work will be  
provided to him/her at cost.  
2. During the period referred to in the first paragraph, any student may inspect the questions and  
tasks of the test in question, as well as, if possible, the standards on which the mark was  
based. At his/her request, a copy of the questions and tasks will be provided to him/her at cost.  
 
art. 3.10 – Exemption  
At the student’s request, the Examinations Committee may, after consulting the examiner in  
question, grant the student exemption from a programme module if he/she:  
a. has completed an equivalent module of a university or higher professional programme of study;  
or  
b. has demonstrated through work or professional experience that he/she has sufficient  
knowledge or skills in relation to that module.  
 
art. 3.11 – Examination  
1. The Examinations Committee will determine the examination result as soon as the student has  
submitted sufficient proof of the tests taken.  
 
art. 3.12 – Degree  
1. The Master of Science degree will be awarded to the student who successfully completes the  
examination.  
2. The degree awarded will be noted on the degree certificate.  
3. The degree certificate also states the name of the Masters' degree programme, the name of the  
programme of study, the modules of the examination and the date of the last external  
inspection.  
  
Section 4 – Admission  
 
art. 4.1 – Requirements for admission to the Masters' degree programme  
1. The holder of a Dutch or foreign university degree who demonstrates knowledge, insights and  
skills in the following field can be admitted to the programme:  
Geo-Sciences at the level of the bachelor of science degree.  
2. The holder of a degree of the bachelor’s programme:  
- Earth Sciences, Physical Geography or Human Geography and Planning of Utrecht  
University;  
- Forest and Nature Conservation, Landscape Planning and Design, International Land and  
Water Management of Wageningen University;  
- Geodesy, Architecture, Systems engineering, Civil engineering, Applied earth sciences,  
Computer science, Applied mathematics and Media & Knowledge Engineering of Delft  
University of Technology;  
is assumed to have gained the knowledge, insights, and skills as referred to in the first  
paragraph. 
 
art. 4.2 – Admission to the programme of study  
In addition to the provisions of art. 4.1, for admission to the programme of study GIMA:  
- students must have gained basic knowledge of and experience in geo-information;  
-professional experience in the field of geo-information is highly appreciated; 
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-students must provide proof of English language proficiency (read, write, speak).  
Applicants with a bachelor of science degree comparable to Geo-Sciences and/or with knowledge,  
insights and skills comparable to bachelors in Geo-Sciences can be admitted, if the Admissions  
Committee decides in a positive way, after considering and evaluating the application.  
 
art. 4.3 – Admissions Committee  
1. Admission decisions for the GIMA programme of study are made by GIMA's  
Admissions Committee. The Committee is comprised of:  
- The programme director, who is also the chair, appointed from among the senior-staff  
engaged in teaching within the programme of the coordinating university;  
- At least one member appointed from among the other academic staff engaged in teaching  
within the programme of each other partner in GIMA.  
2. The Programme Board of GIMA appoints the Committee members.  
 
art. 4.4 – Admission review: criteria  
1. In order to determine eligibility for admission to the programme, as referred to in art. 4.1, first  
paragraph, the Admissions Committee will carefully consider and evaluate the knowledge,  
insights and skills of the applicant. The Committee may request experts within or outside the  
university to assess the applicant’s knowledge, insights and skills in particular areas, in addition  
to a review of written documents of qualifications gained.  
2. In order to determine eligibility for admission to the GIMA programme, the Admissions  
Committee will check if the applicant fulfils or will fulfil the requirements referred to in art. 4.2  
before the established deadline date. In its evaluation the Committee will consider the  
applicant’s motivation and ambition with respect to the programme of study in question, as well  
as the applicant’s command of the language in which the programme is conducted.  
 
art. 4.5: - Admission review: deadline dates, admission notice  
1. The admission review referred to in art. 4.4 is conducted three times a year.  
2. A request for admission to the GIMA programme is submitted to the Admissions Committee  
before 1 December (only students from abroad), 1 March (all students) and 1 June (only Dutch  
students), respectively.  
3. Applicants with an education outside the Netherlands send their applications to the Admissions  
Office of Utrecht University (before 1 December or 1 March).  
4. Applicants with an education in the Netherlands send their applications to the coordinating  
faculty.  
5. In special cases, the Admissions Committee may consider requests submitted after the deadline  
dates referred to in the second paragraph.  
6. The Admissions Committee will make an admission decision within 20 working days of the  
deadlines mentioned in art. 4.5.2.  
Admission will be granted on the condition that by the starting date of the programme  
of study the applicant will have satisfied the knowledge and skills requirements  
referred to in art. 4.4., as evidenced by qualifications obtained, and has complied with the  
registration procedures of the coordinating university.  
7. The applicant will receive written notification that he/she has been admitted to the GIMA  
programme.  
8. If an applicant isn't admitted, he/she will get a well-reasoned refusal.  
9. Applicants can challenge refusal at the Examination Appeal Board of the coordinating faculty  
(during 2003-2007 University Utrecht).  
 
art. 4.6 – Provisional admission  
1. At the request of an applicant preparing for the examination of the bachelor programme  
referred to in art. 4.1, second paragraph, the Admissions Committee may grant him/her  
provisional admission to the programme, provided that:  
1) he/she has successfully completed the required components of the programme; and  
2) the academic load of the bachelor programme components he/she needs to complete does  
not exceed 15 credit points.  
2. Pursuant to art. 4.1., provisional admission status should be converted into full admission  
status within six months.  
 
art. 4.7 – Limitations on enrolments  
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1. At least two months before the deadline date referred to in art. 4.5, second paragraph, the  
Programme Board submits to the school a well-reasoned proposal regarding the maximum  
number of students to be admitted to the GIMA programme. Prior to submitting this proposal,  
the Programme Board consults the programme director.  
2. The Admissions Committee will rank the requests submitted according to the knowledge and  
skills of the applicants, who do not have the degree referred to in art. 4.1, second paragraph.  
3. The Admissions Committee will admit applicants on the basis of the rank order it has  
established on the understanding that first priority is given to the bachelor degree holders  
referred to in art. 4.1, second paragraph.  
 
art. 4.8 - Limitations on module participation  
1. When there is a maximum for participation in a certain module, this is announced  
in the course reader and/or on the web site. If a module is required in a  
students' study programme, these students is awarded priority.  
2. If the number of participants in a module is low, the programme director can  
decide, after consulting the coordinator of the module, to adjust the organisation  
of the module or to depart from the description of the module, given in the  
course reader.  
 
Section 5 – Student progress and study guidance  
 
art. 5.1 – Student academic records  
The coordinating faculty records individual student results.  

1. The coordinating faculty provides each student at least once a year (and if necessary, on  
request) with a certified copy of the results achieved.  
 
art. 5.2 – Study guidance  
1. The Programme Board is responsible for providing an orientation programme for the student  
commencing his/her studies.  
2. The Programme Board is responsible for providing guidance to the student during his/her  
studies, in particular when the chosen programme of study needs to be adjusted to meet the  
requirements for entry into a PhD programme or a non-academic career.  

Section 6 – Transitional and final provisions  
 
art. 6.1 – Admittance of students not having a bachelor’s degree  
1. Contrary to the provisions of articles 4.1 and 4.2, the student who has successfully completed  
the foundation exam (“propedeutisch examen”) and the modules of the “doctoraal” programme  
with an academic load of 120 ECTS (“84 stp.”) as referred to in Section 3 may request  
admission to the GIMA programme.  
2. If the Admissions Committee grants the request, it may decide to exempt the student from  
certain modules 
.  
art. 6.2 - Amendments  
1. The Programme Board will lay down amendments to these rules in a separate resolution, after  
consulting the partners in GIMA.  
2. An amendment to these rules is not to be applied to the current academic year, unless it is  
reasonable to assume that it will not harm the interests of the students.  
3. Furthermore, with respect to the students an amendment may not have an adverse effect on:  
- approval granted pursuant to art. 2.3;  
- any other decision taken pursuant to these rules by the Examinations Committee in relation  
to a student.  
 
art. 6.3 – Publication  

1. The Programme Board is responsible for proper publication of these rules, the rules and  
guidelines established by the Examinations Committee and each amendment to these  
documents.  
2. Any interested party may obtain from the students' helpdesk a copy of the documents referred  
to in the first section.  
 
art. 6.4 – Effective date  



 

Master of Science Geographical Information Management and Applications 31 

 
These rules take effect on October 27, 2004.  
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Regulations for the Internship in the GIMA MSc  

Article 1 – General  
2. These regulations on the internship (or stage, also referred to in English as the work placement or 

traineeship) apply to all students enrolled in the GIMA MSc degree programme, whether full-time 
or part-time.  

3. The final stage of the programme includes a mandatory internship of 30 ects. The duration of this 
internship will be at least 6 months for full-time students or 12 months for part-time students, 
excluding public holidays, personal holidays and sick leave.  

4. The internship may consist of one or two parts, i.e. can be done in one company or two different 
companies. For example, a person enrolled in the full-time degree programme could do two 
internships, each lasting 3 months. If the internship is divided between two companies, then the 
total internship must be 30 ects and the internship regulations apply in full to each of the two 
component internships.  

5. The internship will preferably not be in one of the institutions involved in GIMA (Utrecht, 
Wageningen and Delft universities and the International Institute for Geo-information Science and 
Earth Observation).  

 

Article 2 – Aims of the internship  
1. To apply in practice and test the theoretical and practical knowledge the student has accumulated 

in the first six modules, thereby contributing to the student’s internalisation of the syllabus and 
improving the student’s basis for graduation.  

2. To enable the student to acquire or increase technical experience, insight into business, and social 
and other skills.  

3. To give the student the opportunity to become familiar with a geo-information workplace.  
 

Article 3 – Organisation and set-up  
1. The internship will be done in companies, organisations and research institutes in the Netherlands 

or abroad.  
2. The work the student is expected to do must be of a level appropriate for a person with a university 

degree in geo-information. In the case of an internship outside the Netherlands, it also entails 
overcoming any specific problems that the student encounters from this.  

3. The student is expected to take the initiative to find an internship, if necessary aided by the GIMA 
internship coordinator appointed on behalf of the four GIMA institutions.  

4. When looking for and arranging their internship, students may use the designated notice board (on 
Blackboard) or contact the GIMA internship coordinator.  

5. The internship place and the internship assignment will be chosen in consultation with the GIMA 
internship supervisor.  

6. Wherever possible, an internship agreement will be drawn up between the company offering the 
internship and the student.  

7. Well before the commencement of the internship the student will submit a succinct internship plan 
to the internship supervisor in the GIMA institution concerned, for approval.  

8. The internship plan must contain information about the period of the internship, the internship 
company, the in-house GIMA supervision, the location, and also an estimate of the level of the 
duties, and the name, address, telephone and email details of the internship supervisor.  
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Article 4 - The GIMA internship supervision  
1. In consultation with the GIMA internship coordinator and before beginning the internship, the 

student will be assigned a internship supervisor from one of the GIMA institutions.  
2. The internship supervisor from the GIMA institution involved must approve the student’s internship 

plan before the student starts the internship.  
3. The internship supervisor from the GIMA institution involved is responsible for checking the 

suitability of the content and standard of the student’s internship duties.  
4. The day-to-day supervision of the student is the responsibility of the local internship supervisor 

from the internship company.  
5. If the local supervisor or student have any complaints or problems they should take them to either 

the internship supervisor of the GIMA institution involved, or the GIMA internship coordinator.  
 

Article 5 – The internship report and presentation  
1. The student will write a report (preferably in English, possibly with Dutch Annexes) of the work 

done during the internship and submit it in triplicate, no later than 1 month after the internship has 
ended.  

2. One copy of the report will be given to the internship supervisor of the appropriate GIMA institution, 
one copy is for the local internship supervisor in the internship company, and the third copy is for 
the GIMA internship coordinator.  

3. An electronic version of the summary (in English) of the internship report (approximately 1000 
words) will be posted on Blackboard for a period of at least 4 years.  

4. The report must contain at least the following:  
 

· a description of the student’s induction in and supervision within the internship company;  
· a description of the nature and organisation of the company;  
· the student’s duties during the internship;  
· the student’s opinion of the level and usefulness of the internship and the terms of 

employment;  
 

5. The student must also give a presentation on his/her internship for the internship company, in the 
presence of the GIMA internship supervisor.  
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Article 6 - Assessment  
1. The internship company will prepare a separate assessment of the internship, which will be 

appended to the internship report. Assessment forms are available from the GIMA internship 
coordinator and can be downloaded from Blackboard.  

2. Students who do not submit their internship report to their internship supervisor before the 1-month 
deadline for submission has expired will be penalised: their maximum final mark will be reduced 
from 10 to 6.  

3. The internship supervisor from the appropriate GIMA institution will write an assessment of the 
internship report and assign the report a mark (from 1 to 10). When assigning the mark, the 
assessment of the internship company will also be taken into account.  

4. The internship supervisor from the appropriate GIMA institution will complete an evaluation form in 
consultation with the student and submit it to the GIMA internship coordinator together with the 
completed assessment form mentioned in Article 6, paragraph 1.  

 
 

Article 7 – Exemption  
1. A student may only be exempted from the internship requirement if the following conditions are 

met:  
· proof can be supplied that the student has a minimum of 3 years work experience in a geo-

information environment;  
· the student has written a 5000-word essay (in English) discussing how the work he or she did in 

the geo-information environment is related to the GIMA modules;  
· the student has handed in a portfolio of the projects in which he or she was involved when working 

in a geo-information environment;  
· the student has submitted a written request for exemption to the GIMA Examining Board.  
· All documents relating to the points above must be handed in to the chairperson of the GIMA 

Examining Board.  
 

2. In the event of a situation arising that is not covered by these internship regulations, or if there is 
good reason to deviate from these regulations, a written request must be submitted to the GIMA 
Examining Board. The final decision rests with the GIMA Examining Board.  
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GIMA Master Thesis Regulations 2006-2007 
 
Article 1 – General  
 

1. These regulations apply to all students enrolled in the GIMA MSc degree programme, whether full-
time or part time.  

2. The last part of the programme consists of carrying out a scientific research, development and/or 
design project resulting in a written thesis and two presentations.  

3. In line with the objectives of the GIMA programme, the master thesis should have a substantial 
empirical and/or design content.  

4. Students are expected to work on their thesis for a time period equivalent to 30 ECTS.  
5. The thesis should be based on individual, independent and original research, development and/or 

design work.  
6. The thesis project cannot be carried out within the framework of or directly related to a work 

placement (internship) or project tasks that a student might have as an employee of a business or 
an institution.  

7. Part of the thesis work may be conducted outside the Netherlands with ‘distance supervision’. A 
special arrangement should be drafted and approved by the student, his supervisor and the thesis 
coordinator (Article 4). The arrangement should specify tasks and responsibilities of the student 
and the supervisor and arrangements for regular communication.  

 
Article 2 – Aims of the master thesis  
 

1. To demonstrate ones ability to use and integrate knowledge and competences acquired in the six 
modules and the internship for an advanced, master level research, development and/or design 
project that adheres to international scientific standards and shows originality and scholarship.  

2. To demonstrate ones ability to present the process and the results of the project in both written 
and oral format and to defend and discuss about ones work in conformity with international 
scientific conventions.  

 
Article 3 – Scientific standards 
 

1. Both the research, development and/or design, as well as the written thesis and publications, will 
have to adhere to international scientific standards.  

2. The thesis should include:  
a. an introduction to and conceptualization of the topic (conceptual model based on an 

international review of relevant scientific literature),  
b. clearly stated goals and objectives,  
c. a dedicated, well worked out and justified methodology and application of methods and 

techniques,  
d. a transparent description of the work process and the outcomes of the study, and  
e. a thorough, critical discussion of results in line with the project goals and objectives.  

3. The thesis has to be produced according to international standards for a scientific publication with 
respect to complete listing of sources used, full insight into methods used, systematic literature 
references, et cetera.  

4. During the project, the Dutch code of conduct for scientific work (The Netherlands Code of 
Conduct for Scientific Practice) of the VSNU has to be followed.  

 
Article 4 – Organization 
 

1. The Board of the GIMA MSc programme appoints a MSc Thesis Coordinator and a second, 
substitute coordinator). The coordinator executes his/her task in accordance with the Programme 
Director.  

2. The Thesis Coordinator organizes the contacts, meetings, seminars, et cetera of the thesis phase 
of the GIMA programme, monitors the progress of the thesis projects and resolves conflicts 
between students and supervisors.  
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3. Students can choose to propose a theme, approach and supervisor for the Thesis project 
themselves or to select a theme/approach/supervisor from a list posted on the GIMA Blackboard 
site. The list will be maintained by the Thesis Coordinator and should be available three months 
before students can start with their thesis work.  

4. The students make their choice/preference known to the coordinator and he/she will discuss the 
preferences with the students and try to grant the requests or mediate an alternative.  

5. The Thesis Coordinator takes the final decision about the allocation of projects and supervisors.  
6. Each student will be allocated one supervisor, who takes care of ‘daily’ supervision, and a reviewer 

who will read and co-assess the thesis. The reviewer must be from a university, different than the 
university of the supervisor.  

7. Each student will be allocated one full professor (from the same organizations as the supervisor) 
guarding for the scientific quality (see Article 3) by approving the study plan (see Articles 5.1 a/b 
and 6.1) and final thesis.  

8. The total amount of time available for supervision is 50 hours, including the time of the 
supervisor(s), reviewer, full professor, and thesis coordinator.  

 
Article 5 – Phasing  
 

1. The project work follows the regular phasing of a scientific study:  
a. developing a research outline (theme, objectives, approach),  
b. making a planning for the study (activities and time),  
c. writing the first chapters based on the literature review, resulting in a conceptual model 

and an analysis/design scheme,  
d. carrying out empirical analysis and or design activities,  
e. writing the empirical and/or design chapters,  
f. writing the final chapters on interpretation of results, evaluation and discussion.  

2. At the end of the project, the student has to hand to the Thesis Coordinator seven printed copies of 
his/her thesis and a CD-ROM with a Word-file containing the thesis text and illustrations and, when 
applicable, produced data sets and software.  

3. After the phases a, b, c are completed, students have to participate in a seminar in which they will 
report, within a 20 minutes presentation, on their progress and discuss their and other progress 
reports.  

4. After the thesis is finished, the student will give a second (final) presentation of 30 minutes on the 
outcomes of his study and defend the research by participating in discussion. Further details are 
given in Appendix 1.  

5. The thesis coordinator will organize four seminars per year to accommodate these presentations 
during the ‘contact education’ period.  

6. Before starting an MSc thesis project every student must have to attend the introduction on thesis 
writing. The thesis coordinator will organize this introduction once a year.  

7. During the MSc thesis project every student must attend at least one more session of 
presentations. All attendances will be registered on behalf of the thesis coordinator.  

 
Article 6 – Assessment  
 

1. After the phases a and b mentioned in article 5.1, a go/no-go decision on the project will be taken 
by the supervisor and discussed with the student.  

2. In case of a no-go decision, the student has first to drastically revise his outline and planning 
before he/she can continue with the project work. The coordinator has to be involved in the 
guidelines for revision given by the supervisor.  

3. After the phases a, b, c are completed a mid-term review will take place. Part of this review is a 
seminar in which students will report on their progress. After the presentation, the supervisor will 
review progress and presentation with the student and report the outcome to the Thesis 
Coordinator.  

4. All students will receive a written and motivated individual assessment of the thesis work with a 
mark between 1 and 100, undersigned by supervisor and reviewer (see for details Appendix 1).  

5. All MSc-theses graded with a positive mark will be make public with a short announcement in 
‘Geo-Info’ by the Thesis Coordinator.  

6. The weights for the different parts of the thesis work are:  
a. written thesis 50 %,  
b. research process 30 %,  
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c. graduation presentation 10 %,  
d. discussion 10 %.  

 
Article 7 Final regulations 
  

1. In the event of a situation arising that is not covered by these master thesis regulations, or when 
there is a good reason to deviate from these regulations, a written request can be submitted to the 
GIMA Examination Board by the student and/or the supervisor. The final decision rests with the 
GIMA Examination Board.  

 

Appendix 1  MSc Thesis Examination Regulations  
 
The issues covered in these graduation regulations are the following:  

· The rounding off of the MSc research,  
· The examination components,  
· The assessment approach.  
 

The rounding off of the MSc Research 
When rounding off the graduation research and completing the thesis, the student is expected to have 
fulfilled the final requirements and be ready for graduation.  
 
The thesis must be written in English and must contain a three-pages-long summary. The thesis must be 
prepared in A4 format and must use the GIMA cover page.  
 
Four weeks before the final presentation date, at the very latest, the student must report to the GIMA MSc 
Thesis Coordinator and GIMA Programme Director, who will request assembling of the MSc. Thesis 
Examination Committee.  
 
Four weeks before the graduation date, at the very latest, the student must submit seven printed copies of 
his/her thesis and a CD-ROM with a Word-file containing the thesis text and illustrations (if applicable, 
produced data sets and software) to the MSc Thesis coordinator. The MSc Thesis coordinator will distribute 
the material to the MSc Thesis Examination Committee (responsible professor, supervisor, reviewer and a 
member of the Board of GIMA MSc Programme) and the GIMA Secretariat.  
 
Graduation dates for the 2005/2006 academic year: 2 1st June 2006, TUD  
 
The Examination Components  
The examination is split up into the following four parts:  

1. written thesis,  
2. research process,  
3. graduation presentation,  
4. discussion.  
 

1. The written thesis  
While evaluating the thesis, the following three general points are taken into consideration:  

· scientific content and level: problem definition, relevance of research questions, critical discussion, 
understanding and mastering of the topic and innovation.  

· scientific method: methodology, appropriateness of case studies, data and data collection 
procedures, objectives vs. results and conclusions.  

· presentation of the work: structure, logical sequencing, insight revealed, layout, organisation, 
language use, total length and expressive skills.  

 
2. The research process  
This part of the evaluation judges the candidate’s working method and actual research  
process. The following important points are considered:  

· originality and motivation,  
· independence of thought and own initiative,  
· planning of time and how that has been adhered to,  
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· communication with supervisors and other involved staff.  
 
3. The graduation presentation (public)  
The graduation presentation is oral and lasts for 30 minutes. The presentation should be of an academic 
standard and should expose the thesis motivation, followed approach and obtained results in the best 
possible way. The aspects to be assessed in the oral presentation are:  

· structure, logical sequencing, insight revealed,  
· quality of the overhead slides, organisation, use of language, length, expressive skills.  

 
4. The discussion (public)  
The discussion should be seen as a process of defending the thesis in the presence of the GIMA MSc 
Thesis Examination Committee and the public. The discussion always takes place after the graduation 
presentation has been given. Generally, such sessions last between 30-35 minutes. Questions can be 
asked which:  

· focus directly on the thesis and work on the thesis,  
· pertain to subjects directly related to the field of study in which the student is graduating.  

 
The Assessment Approach  
The whole graduation process is assessed by the MSc Thesis Examination Committee  
consisting of at least 4 persons (from GIMA programme):  

· The responsible professor,  
· The supervisor,  
· The reviewer,  
· A member of the Board of GIMA MSc Programme (chairperson of the graduation  
committee). This member should not be someone within the professor’s department  
and it should not be the reviewer. In exceptional cases, if no member of the Board is  
available, this can be the Thesis Coordinator (or substitute coordinator).  
 

If the thesis research is practically oriented (involving a supervisor from a company), then the practical 
supervisor may be invited to witness the defence of the thesis. Alternatively, if he cannot be present, the 
graduation professor will seek opinions about the quality of the research undertaken from that same 
external supervisor and will subsequently report these findings to the graduation committee.  
 
The MSc thesis project results are evaluated by the MSc Thesis Examination Committee during a closed 
session (15-20 min) according to the knowledge and skills that the GIMA student is expected to possess by 
the time he/she has completed his/her studies. This is to say, the student should be able to demonstrate 
capabilities of:  

· working in an individual and independent fashion,  
· overseeing the implications of an assignment,  
· carrying out research,  
· demonstrating professional competence,  
· giving written and oral presentations,  
· carrying out discussions.  
 

The MSc Thesis Examination Committee draws up proposals for:  
· the marks to be given for each of the four graduation components,  
· the final mark,  
· the possible awarding of a distinction.  

 
The final mark is based on the four graduation components, which are weighted according to the following 
percentages:  

· 50% for the written thesis,  
· 30% for the research/design process,  
· 10% for the graduation presentation,  
· 10% for the discussion.  

 
A decision for obtaining a ‘degree with distinction’ is taken by the Board of GIMA MSc programme provided 
that:  

· the thesis examination mark is 80 and more,  
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· the average mark of modules 1-7 is 80 and more,  
· the student has graduated within the required period (2 years for full-time students and 4 years for 

part-time students).  
 
Immediately after the closed session of the MSc Thesis Examination Committee the student will receive a 
copy of a written document, undersigned by the members of the MSc Thesis Examination Committee, with 
the motivated individual assessment of the MSc research work and the final mark (between 1 and 100). A 
report of the MSc thesis assessment will be submitted to the Board of GIMA MSc Programme via GIMA 
Secretariat.  
 
The student will receive a formal document for completion of the MSc programme shortly after the defence.  
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Staff Information 
 

Institute Title Name Module Picture Phone Prefix Phone Room Email 

ITC Ir. 
Augustijn, 
Ellen-Wien 1 +31 (0) 53 487 4414 2-068 augustijn@itc.nl 

ITC Dr. Blok, Connie 1 +31 (0) 53 487 4433 1-060 blok@itc.nl 

WUR Prof. Dr. Ir. Bregt, Arnold 2,3 

 

+31 (0)317- 47  4645 
Room C308c, 
Gaia, Building 
101 

arnold.bregt@wur.nl 

WUR Dr. Ir. Clevers, Jan 1 +31 (0)317- 47  4594 
Room C305, 
Gaia, Building 
101 

Jan.clevers@wur.nl 

WUR Dr. Ir. 
Crompvoets, 
Joep 3 +31 (0)317- 47  4399 

Room C310, 
Gaia, Building 
101 

Joep.crompvoets@wur.nl 

WUR Dr. Ir. 
de Bruin, 
Sytze 6 +31 (0)317- 47  636 

Room C308e, 
Gaia, Building 
101 

Sytze.debruin@wur.nl 

ITC Dr. Ir. de By, Rolf 5 +31 (0) 53 487 4553 2-054 deby@itc.nl 

UU Dr. de Jong, Tom 2 +31 (0) 30 253 1393 Willem Van 
Unnik 403 

t.dejong@geo.uu.nl 

TUD Drs. de Vries, 
Marian 

6 

 

+31 (0) 15 278 4268  m.d.vries@otb.tudelft.nl 
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Institute Title Name Module Picture Phone Prefix Phone Room Email 

         

UU Dr. Geertman, 
Stan 

0,4 +31 (0) 30 253 4527 Willem Van 
Unnik 418b 

s.geertman@geo.uu.nl 

UU Dr. 
Harts, Jan 
Jaap 1 +31 (0) 30 253 1367 

Willem Van 
Unnik 407 j.harts@geo.uu.nl 

TUD Ir. 
Kap, 
Aegidius 2,6 +31 (0) 15 278 4987  a.kap@otb.tudelft.nl 

UU Dr. Karssenberg, 
Derek 

5, 6, 8 +31 (0) 30 253 2768 Willem Van 
Unnik / Zon 129 

d.karssenberg@geo.uu.nl 

ITC Drs. Knippers, 
Richard 

4 +31 (0) 53 487 4450 1-041 Knippers@itc.nl 

ITC Drs. Köbben, 
Barend 

2,5 +31 (0) 53 487 4253 1-043 kobben@itc.nl 

ITC Prof. Dr. 
Kraak, 
Menno-Jan 0 +31 (0) 53 487 4463 2-050 kraak@itc.nl 

ITC Ir. Lemmens, 
Rob 

5 +31 (0) 53 487 4529 1-058 lemmens@itc.nl 

         

UU Prof. Dr. Ormeling, 
Ferjan 

2,6 +31 (0) 30 253 1373 Willem Van 
Unnik 510 

f.ormeling@geo.uu.nl 
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Institute Title Name Module Picture Phone Prefix Phone Room Email 

UU Prof. Dr. Ottens, Henk 4 +31 (0) 30 253 3206 
Willem Van 
Unnik 619 h.ottens@geo.uu.nl 

WUR Ir. Stuiver, John 7 +31 (0)317- 47  4351 
Room C308a, 
Gaia, Building 
101 

John.stuiver@wur.nl 

WUR Ing. ten Haaf, 
Willy 

2 +31 (0)317- 47  4689 
Room C308b, 
Gaia, Building 
101 

Willy.tenhaaf@wur.nl 

UU Drs. Toppen, Fred 4 +31 (0) 30 253 3887 
Willem Van 
Unnik 419 

f.toppen@geo.uu.nl 

UU Dr. van der Perk, 
Marcel 

6 +31 (0) 30 253 5565 Willem Van 
Unnik /Zon 214 

m.vanderperk@geo.uu.nl 

ITC  
van der 
Steen, Sjef 4 +31 (0) 53 487 4377 3-018 steen@itc.nl 

WUR Dr. Ir. 
van 
Lammeren, 
Ron 

4 +31 (0)317- 47  4206 
Room C306, 
Gaia, Building 
101 

Ron.vanlammeren@wur.nl 

TUD Dr. Ir. M.Sc. van Loenen, 
Bastiaan 

3 +31 (0) 15 278 2554  b.v.loenen@otb.tudelft.nl 

TUD Prof. Dr. Ir. 
van 
Oosterom, 
Peter 

5 +31 (0) 15 278 6950  p.v.oosterom@otb.tudelft.nl 
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Institute Title Name Module Picture Phone Prefix Phone Room Email 

TUD Dr. Mr. Ir. Zevenbergen
, Jaap 

3 +31 (0) 15 278 4418  j.zevenbergen@otb.tudelft.nl 

TUD Dr 
Zlatanova, 
Sisi 5, 6 +31 (0) 15 278 2714  s.zlatanova@otb.tudelft.nl 
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Institute locations 
Delft University of Technology 
 
Technische Universiteit Delft 
Onderzoeksinstituut OTB 
Jaffalaan 9, 2628 BX Delft 
Postbus 5030, 2600 GA Delft 
tel. (015) 278 30 05 
fax (015) 278 44 22 
URL: http://www.otb.tudelft.nl 
e-mail: mailbox@otb.tudelft.nl 

 
 
 

 
 
Route description to OTB institute: 
 
Public Transport: 
From Rotterdam/Dordrecht/Amsterdam/Schiphol/Den Haag/Utrecht: 
Get off the train at NS-Station Delft. Take bus 63 (Tanthof) or 129 (Rotterdam). Get off at stop “Aula TU 
Delft”. Walk back and take the first turn to the left. The OTB institute is at number 9. 
 
By Car: 
From the A13, heading Den Haag/Amsterdam and Rotterdam: exit Delft-Zuid. Keep the right hand side of 
the road, direction TU-Wijk. At the bottom of the viaduct, turn right (Schoemakersstraat). Then turn into the 
third street to the left (C. Huygensweg), end of the road turn right (Mekelweg). Then it is the second street 
left (Jaffalaan). You’ll find sufficient parking space at the nearby Aula/Congerscentre of Delft University.  
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ITC 
 
International Institute for 
Geo-Information Science and 
Earth Observation (ITC) 
Hengelosestraat 99 
7514 AE Enschede 
Phone: +31 (0)53 4874 444 
Fax: +31 (0)53 4874 400 
URL: http://www.itc.nl 
E-mail: pr@itc.nl 
 
Route description to ITC 
 
By Car (assuming that you are coming from the west on the A1 
Motorway) 
 
If Enschede is not mentioned on the road signs yet then follow directions to Hengelo until Enschede is 
mentioned. 
Take the A35, direction Enschede, then take exit number 26 "Enschede-West/Universiteit".  
At the exit follow the direction Enschede and continue at the Westerval to the traffic lights (approximately 4 
km).  
Go straight ahead until the next traffic lights.  
Turn left to enter the Parkweg.  
Keep right at the next traffic lights.  
Turn left at the next traffic lights to enter the Volksparktunnel.  
At the next traffic light turn right to enter the Hengelosestraat.  
After about 500 m. turn right into the small service road (Fortuinstraat) alongside the ITC building.  
You will find a parking lot behind the building. Use the intercom at the barrier to gain admission to the car 
park.  
 
By Train 
 
Coming from Schiphol Airport, there are direct trains to Enschede leaving a few minutes before every hour. 
Coming out of the Enschede railway station (facing the bus station), walk to your right.  
Cross the street at the traffic lights and follow the pavement through the tunnel on your right.  
After 500 m. you will see the ITC building on your left. 
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Utrecht University  
 
Willem C. van Unnikgebouw 
Heidelberglaan 2 
3584 CS Utrecht 
tel: (+31) 30 253 2024 
fax: (+31) 30 254 0604 
 
URL: http://www.geo.uu.nl 

 
 
 
Route Description 
 
By Car 
 
From Amsterdam:  
A2, Exit Utrecht Noord  
Follow the N230 till A27  
A27, intersection Rijnsweerd direction De Uithof  
A28, First exit De Uithof 

From Hilversum or Breda:  
A27, intersection Rijnsweerd direction De Uithof  
A28, First exit De Uithof 

 
From Den Haag/Rotterdam or Arnhem:  
A12, junction Lunetten direction Amersfoort  
A27, intersection Rijnsweerd direction De Uithof  
A28, First exit De Uithof 

 
From Den Bosch and Eindhoven:  
A2, junction Oudenrijn direction Amersfoort  
A27, junction Lunetten direction Amersfoort  
A28, First exit De Uithof 

 
From Amersfoort:  
A28, Exit De Uithof (after exit Zeist/Den Dolder)  
 
 
 
You’ll arrive at the Uithof on the 
Northside. Buildings are numbered. The 
Willem van Unnik building is number 2. 
There are several parking locations on 
the Uithof (see map)  
 
By public transport 
 
From trainstations in Utrecht  
From/to Utrecht Centraal: 
Every 3 or 5 minutes Bus 11 and 12(s).  
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Wageningen University and Research Centre 
 
 

Droevendaalsesteeg 3 
Building: 100 + 101 
6708 PB Wageningen 
The Netherlands 
 
URL: http://www.wur.nl 

 
 
��������������������
Trains from Utrecht or Arnhem stop at Ede-Wageningen Station. It is a fifteen-minute taxi ride from the 
station to Wageningen. Alternatively, bus numbers 83 and 86S to Wageningen. For detailed travel 
information see www.9292ov.nl, or the NS train journey planner, www.ns.nl, or call 0900-9292. 
  
�������
From Utrecht or Arnhem: 
From the A12 motorway take the ‘Ede, Bennekom, Wageningen’ exit. Follow signposts to Wageningen, 
and once you enter Wageningen follow the Wageningen UR signs for the building number. 
 
From Nijmegen: 
From the A50 motorway take the ‘Renkum, Oosterbeek, Wageningen’ exit. Follow signposts to 
Wageningen, and once you enter Wageningen follow the Wageningen UR signs for the building number. 
 
From Tiel: 
From the A15 motorway take the ‘Rhenen’ exit. Follow signposts to Rhenen and then Wageningen. Once 
you enter Wageningen follow the Wageningen UR signs for the building number. 
 
�������
�����	�  
All buildings of Wageningen UR have a unique building number. Signs along the main roads in 
Wageningen show where clusters of buildings are located (for example, buildingsnumbers 100-200). Within 
the various clusters, routes to individual buildings are shown. 
 

 
 


