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Foreword
The Institute of GeoSciences (geo3) is a research facility at the University of Applied Sciences. Supported by colleagues from the study programs
surveying and mapping as well as cartography, it is dedicated to applied
research and continuing education in these fields.
One main focus is the development of problem-oriented Geographic
Information Systems (GIS) as basis for the analysis of spatially related
data such as analogue maps, digital high-resolution satellite images and
radar data. By integrating different specialists, a wide range of interdisciplinary and international research questions may be worked on in the
fields of environmental monitoring, information systems for tourism and
archaeology, 3D-surveillance and –modelling and applications in geology
and medical geography.
The research institute is a link between the university’s teachings and
research on the one hand and the applied research in public facilities
and private economy on the other hand. The continuous transfer between theory and praxis is one of the main pillars of the study curriculum’s concept. By raising third-party funds, students may participate in
projects as scientific assistant, attend internships and choose topics for
their final thesis that are incorporated into research projects.
The present brochure gives an insight into the thematic diversity of
projects conducted by geo3, whereas many of them are realized
in development cooperation together with national
and international institutions. The competences
of all geo3 members and the close affiliation
to the University of Applied Sciences allows
for the realization of complex projects
in an efficient, modern equipped
environment.
Jürgen Schweikart &
Bernd Meissner
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Stefanie Henke & Jürgen Schweikart
GIS in Rural Health Care - The Muheza District

Tanzania

in Tanzania as an Example, 2005

A desirable aim is to bridge the distance between GIS world and the
health care sector. Because spatial aspects also play an important
role in health care planning, the use of GIS seems favourable also in
this area. The visualization of data, which commonly are only analysed in many indistinct tables, can lead to quicker decisions and as
an end-result support an improvement in the medical conditions.
For this reason, in developing a health-GIS for Tanzania, emphasis
was laid on connection and georeferencing of health-related data to
geographic placement/positioning of the health facilities (HF).
For the description and planning of the health care situation the
health indicators in combination with the population numbers are
of great significance. By integrating health indicators and demographic data into the health-GIS an even better usability of GIS was
achieved.
First results of the examination of health care supply in the rural district in Tanzania show, that the quantity of HF is not the main problem of health care provision. Regarding population density it is possible to conclude that the location and number of HF apparently follow
the distribution of the population. But, deficiencies in the quality of
the HF were demonstrable. Basic requirements, such as access to
clean water, are not available everywhere.
Henke, Stefanie und Jürgen Schweikart (August 2006): The Muheza district in Tanzania as
an example for the use of a Geographic Information System in rural medical care
provision. In: Kremers, H. und V. Tikunov (Ed.): Proceedings, InterCarto-InterGIS 12, p.
131-142.
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Human resources in health facilities in the Muheza district, 2002
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Jonas Pieper & Jürgen Schweikart
Effects of the New Main Station on the Accessibility

Germany

of Long-distance Railway Traffic in Berlin

In May 2006 the new main station of Berlin has been established. At
the same time the station “Zoologischer Garten” has been closed for
ICE-trains. Since that time there is an emotional discussion about
the sense of the closing, to which objective data is missing. The aim
of this study was to model the accessibility of long-distance railway
traffic with public transport in GIS. Thus it is possible to compare the
existing with the past situation and build a model for a setting with
both stations opened. With the help of a multimodal network, in
which footpaths inclusive transfer stations are linked with the public transportation network, journey times to both stations, based on
more than 1000 actual addresses, were collected. The punctual information was analysed and isochronous maps were created for both
stations by the use of interpolation procedures. Small-scale data to
the inhabitant density were used to calculate population for modelled accessibility areas. A comparison of the accessibilities of the
two stations resulted in a change for the worse for large parts of the
city, especially in the south-west. For example approximately 1,9
millions citizen of Berlin have to extend their starting time now to
arrive at a distant goal in the west at the same time. A modelling of
the possible situation with both opened stations pointed out clear
improvements. E.g. the number of inhabitants, who could reach the
long-distance railway traffic within 15 minutes would more than double.

Pieper, J., Schweikart, J. (2007): Berlins neuer Hauptbahnhof – indikatorgestützte Erreichbarkeitsmodellierung für den nationalen Fernverkehr. - In: Strobl, J., Blaschke, T.,
Griesebner, G. (Ed.), Angewandte Geoinformatik 2007 – Beiträge zum 19. AGIT-Symposium Salzburg. P. 555-560. Heidelberg: Herbert Wichmann Verlag.
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Visualization of regions with gain/loss of time reaching the railway traffic towards the west

Isochronous map for a scenario with both stations
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Nicole Schubbe & Jürgen Schweikart
Development of a Geographic Information System
for HIV/AIDS Intervention in Rwanda, 2007

Since 2000 CNLS is coordinating and planning all activities dealing
with HIV/AIDS interventions in Rwanda. The recently updated database contains about 40 different kinds of interventions as promotion of condom use, prevention of accidental infection risks, amelioration of access to education for persons living with HIV/AIDS or
psychological, judicial and economic support for concerned persons.
Furthermore about 30 beneficiaries (e.g. orphans, handicapped people, prostitutes, widows, parents and prisoners), the interveners and
their financiers are part of the SQL Server database. This HIV/AIDS
intervention information has been analysed and after some analyses
of cartographic visualisation methods mapped in a Geographic Information System (GIS) of Rwanda on province and district level. After
some changes and additions in the database CNLS will be able to lead
prospective interveners for an effective and sustainable fight against
HIV/AIDS.

Rwanda

Cooperation Partners:
Commission Nationale de Lutte contre le SIDA (CNLS) in Kigali;
GIS Centre (CGIS) at National University of Rwanda (NUR) in Butare
Schubbe, Nicole & Jürgen Schweikart (work in progress): – In: Zentralblatt für Geologie und
Paläontologie.
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Sources:

Print version of GIS for Bénéficiaries for the example of the category family in Rwanda
(figure downsized to 50%)
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Nicole Schubbe & Bernd Meissner
Development of a Tourist Map and Conception
of a Tourist GIS of Tripoli, Libya, 2005

On the basis of QuickBird-Satellite Data from 2003 a Tourist Geographic Information System (GIS) with the possibility to print out
maps has been produced in 2005.
After geometric and radiometric image correction of the high resolution satellite images which form the basis for further proceedings,
the tourist map and the GIS were developed parallel. Topographic
elements and tourist information, as far, were taken from the satellite images by image interpretation at geo3 in Berlin. The results are
proofed directly in Tripoli and improved or corrected. The results are
a double sided map with a satellite image map and a tourist map in
English and Arabic and - because of limited data available - “only” a
concept for tourist GIS.
The first edition has been published 2005, the second edition has
been printed in 2006.
Cooperation Partner:
Astrolabe Consulting Engineers (ACE) in Tripoli, Libya
Schubbe, Nicole (2007): Entwicklung einer Touristenkarte von Tripoli/Libyen. – In: Kartographische Nachrichten, vol. 57, issue 3.

Libya

Schubbe, Nicole & Bernd Meissner (2006): Touristen statt Öl – Zur Entwicklung einer Touristenkarte von Tripoli/Libyen. – In: Zentralblatt für Geologie und Paläontologie, part
I, issue 1.

This diploma theses got the Ravenstein-Förderpreis from Kartographie-Stiftung Ravenstein 2006.
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Subset of satellite image map (frontside), left, city map (backside), right, scale 1:15000

Satellite image map (frontside), scale 1:15000
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Nicole Ueberschär
Interactive Atlas on Ambulant Health Care –
a Contribution to Health Care Reporting

Germany

GIS as an explorative data analysis tool may be helpful to generate
and verify hypothesis but is usually not accessible for the public.
In Germany, interesting approaches on interactive health related
maps do exist on municipal level. On nation-wide level, maps on
health are sporadically published in health reports. They are mostly
static and display only a few topics.
The interactive atlas on www.med-atlas.de aims to show the distribution of doctors on area level for whole Germany. The user is invited to choose between different themes and to compare and analyse
data of different specialised physicians. The atlas is implemented in
SVG (Scalable Vector Graphics), a data format that provides database
connection and interactivity like zooming and panning via scripting.

Different color schemes in
combination with different
specialised physicians
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choose
physician

choose
color

map
navigation

Layout of the atlas: the user has the possibility to choose the type of physician and the color and
to use the map navigation to zoom into the map and to pan around.

Although the map is scaled four times the graphic is still clear thanks to SVG. By mouseover a
tooltip shows the name of the selected administrative area.
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Martin Vigerske & Ursula Ripke
Addis Ababa - a Virtual City Model, 2006

Ethiopia

In cooperation with the lab for cartographic reproduction geo3 recreated the bole district of Addis Abeba / Ethiopia in 3D.
At the end of 2006, the spatial modelling was done in a two-month
work with the software “Visual Nature Studio” from “3DNature”
whose advantage lies in the possibility to develop very realistic landscapes by directly using original geodata.
This pilot study mainly served the purpose to determine the educational potential of the software. Beside that, the model is used to
acquire new projects.
To show the variety of 3D-worlds a wide bandwidth of outputs has
been developed: a camera flight over the city – a poster to show
the development-process of the project – an anaglyph version of the
movie and the poster, to see it really three-dimensional with redgreen-glasses – two interactive versions, to explore the 3D-model in
real time. These results have been integrated in the lab-website:
http://www.tfh-berlin.de/labore/lkr.

The buildings were modelled using three-dimensional outlines of the roofs (left picture) which
were extruded to the ground and textured (lower right) with photographs (upper right).
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Looking up the main road of bole district in Addis Ababa
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Martin Grosch & Bernd Meissner
Remote Sensing and GIS in Archaeology an Example of Oasis of Ibra‘, 2003

Oman

The main target of this project was the development of a web GIS for
archaeological places of discovery, exemplified for the oasis of Ibra‘.
Remote Sensing data was used for the generation of topographical
informations and for clear visualisation of colected data. A main
achievement is the issue of an interactive internet application with
maps, pictures and information about the archaeological sites that
visualizes and presents the research results. With this WEB-GIS it will
be try to clarify the natural and topographical facts of the oasis.
The internet presentation is simple, discreet and clearly structured.
It offers linkage to cartographic applications as well as presentation
of further important information. The map design is harmonious and

Detail of the map with satellite image
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Selection of a linkage to a web page
Top: selection of the object
Down: photo with representation of the object
(Photo: DAI, 2003)

clear, simple and near-naturally coloured while allowing for high versatility and study of spatial data through different ways of representation. The user may choose from different options: simple interactive composition options by representation of different and special
map contents and circumstances, linkage of archaeological places
with HTML pages whereby additional information may be called up
(images, short descriptions etc.) or representation of detailed satellite image extracts, in order to clarify structures and relation of
objects displayed in the map. Furthermore the user has analysis and
processing options like in every GIS.
Link: http://gfm14.tfh-berlin.de/Ibra2003/index.html
Cooperation Partner: Deutsches Archaeologisches Institut (DAI)
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Martin Grosch, Jeannine Ernst & Bernd Meissner
Geological Map of the Sudan, 1:2 Mio -

Sudan

a New Edition

Based on a more than 20 years successful scientific research work
conducted by GRAS (Geological Research Authority of Sudan) and
Berlin universities (TU, FU and TFH Berlin), a new project cooperation between GRAS and geo3 was brought underway in 2003. Subjectmatter of this collaboration was the new edition of the Geological
Map of Sudan on a scale of 1:2 m that should be characterized by
clear and functional design as well as highly complex content.
For the first time, through development of a GIS and remote sensing capacity at GRAS and integrating all geological data into one database, the map edition was directed by the Sudanese partners. In
2002 and 2003, employees of geo3 supported the review of map geometry with help of geo-referenced Landsat TM-maps (D. Haberlah),
application of ArcGIS software (M. Richter) and compilation of the
legend (St. Thiele) on-site. In 2004, the digital dataset together with
a design proposition in
the form of a map compiled by GRAS were sent
to geo3, where it was
processed based on cartographic standards and
prepared for professional offset print (U.
Ripke, J. Ernst und M.
Grosch).

Extract of the new geological map
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New geological map of the Sudan, 1:2 Mio., printed 2004
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René Kaiser & Bernd Meissner
GIS-Management for the Dehesa San Francisco,
Santa Olalla del Cala, Andalusia

This study deals with the installation of Geographic Information System (GIS) of Dehesa, San Francisco. Dehesa is an organic farm (finca)
with livestock farming, agriculture and forestry. Implementation of
GIS in rural regions faces difficulties mainly due to lack of appropriate geo-data.
The study specifies all steps from data collection – on-site and digital
– to data integration in GIS and visualisation of results. Furthermore,
difficulties in gaining geo-data in rural areas are discussed.
Realisation of GIS for Dehesa San Francisco is an effort to establish
Geographic Information Systems as support of planning and administration in Spanish-speaking Dehesa regions.
period: September 2006 – April 2007

Spain

Cooperation Partners:
Fundación Monte Mediterráneo; Euronatur

Surveying trees with GPS and measuring tape (Photo: M. Vigerske, 2006)
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Location of the project area

Dehesa San Francisco (Photo: R. Kaiser, 2007)
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B. Meissner, D, Wyss, S. Oehm & V. Rybakov
Assessment & Monitoring of Desertification Processes
in Mongolia Using Remote Sensing Methods & GIS

Mongolia

The EU project Copernicus 2 “Gobi Desertification” shows multidisciplinary results of mapping and image analysis which have been
processed and integrated in a Geographical Information System (GIS)
during a 4-year time period (2001 – 2004). The main objective was
to establish a GIS-based monitoring system to map and model desertification processes within the Bulgan Soum of South-Gobi Aimag.
The abundance of digital data available on natural and anthropogenic features and the dynamic abilities of a GIS system to analyze,
identify, and manipulate this data can allow it to become an integral
part in the decision-making process. The project illustrates the possibilities but also limitations of GIS analysis based on selected examples of digital image processing, visual interpretation of satellite
imagery and field work performed by the individual project partners.
Recommendations have been made in respect to future GIS activities
in comparable natural environments and towards multidisciplinary
project management.
Cooperation Partners:
Moskow State University (MSU) and Ural State University (USU), Russia; Institute of Biological Sciences, Mongolian Academy of Sciences
(IB MAS), Mongolia; Geoinformation Technology Center, MONMAP Engineering Services, Mongolia; Ben-Gurion University of the Negev,
Jacob Blaustein Institute for Desert Research, Remote Sensing Laboratory (BGU), Israel
Meissner, B., Wyss, D., Oehm, S., Rybakov, V. (2004): GIS based mapping and evaluation of
the current socio-economic situation of pastoralism in Bulgan Somon – Journal of arid
ecosystems, Vol. 10, 117-126 pp.
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Photo: S. Oehm, 2002

Results of image analysis (change detection) 1991 / 2002

Photo: S. Oehm, 2002
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Daniel Wyss & Bernd Meissner
Application of Remote Sensing and GIS for Sustain-

Mongolia

able Forest Management and Capacity Building

Since transition to market economy, socio-economic changes have severely affected the forest resources in Mongolia. The main causes of
forest degradation today are illegal deforestation and the collection
of fuel wood, open mining activities, unsustainable use of Non Timber Products (NTP) and resulting forest fires. GIS-supported methods
have been applied since 2001 to produce a qualitative and quantitative survey of forest resources in Mongolia, based on multi-temporal
satellite imagery. The methodology has been practiced in selected
areas of the east and west buffer zone of the Khan Khentii Special
Protected Area in cooperation with the GTZ, the National University of Mongolia (NUM) and the former Forest Management Centre
(FMPC) in Ulaanbaatar, as part of an educational scheme for training
local experts. The objective was to investigate, quantify, classify and
monitor existing forest resources, with an emphasis on technical support and capacity building in the fields of GIS and remote sensing.
The cooperation is also supporting ongoing fire management activities using multi-sensor applications. The work procedures thus developed act as a basis for creating a consistent data bank to support the
functional planning of forest resources and nature conservation, and
boost management capacity on all administrative levels.
Wyss, D. Fimiarz, M. (2006): Forest fire mapping in Mongolia – The use of MODIS active
fire products for strategic fire management. 27th Asian Conference on Remote Sensing
(ACRS), 9th October–13th October 2006, Ulaanbaatar.
Wyss, D., Meissner, B., Hoffmann, H., Teusan, S. (2006): Application of remote sensing and
GIS for sustainable forest management and capacity building in Mongolia.27th Asian
Conference on Remote Sensing (ACRS), 9th October–13th October 2006, Ulaanbaatar.
Link to PHD (Daniel Wyss): http://diss.fu-berlin.de/2007/386/
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Validation of burnt areas (MODIS, AVHRR) with the help of Landsat imagery

Interpretation key (Burnt area)
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Christin Hanisch & Martin Kähler
Compilation of an Aerial View Map of Ruin Hill in
Aramus from Small Size Digital Air Photos

Armenia

Since 2004, on a hill next to village Aramus - close to Armenias capital Yerevan – exploratory archaeological excavations conducted by
Innsbruck University in cooperation with Yerevan State University
take place. The excavations mainly aim to date wall fragments of a
former settlement and fortification. So far, the discoveries may be
dated back to the ancestral kingdom URARTU which existed from 9th
to 7th century B.C.

Archaeological excavation site with view to village Aramus (Photo: C. Hanisch, 2007)

The project objective was to support archaeological research with
an aerial view map of the ruin hill by taking image files from a helicopter with small size digital camera Nikon D200. As preparation,
measuring points had to be white-coloured and surveyed with “differential GPS”.
After the flight, image files exist from 100m, 290m and 800m heights.
26
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These data has to be analysed and interpreted during following steps:
orientation of image files, development of a digital terrain model,
ortho-photo processing, radiometric optimizing, editing of a mosaic
resulting into a hybrid database unifying image files of varying resolutions from different flight heights. This way, missing image information of higher resolution might be completed by information of the
next lower resolution. For intelligible visualization the ortho-photo
mosaic is presented on four maps as cartography on a scale of 1:500
showing the excavation hill. Additional, an extra map on a scale of
1:250 presents the excavation site allowing for detailed analysis with
regard to large settlement structures.
Cooperation Partners:
Institute of Acient History and Acient Oriental Studies,
University of Innsbruck, Austria

Helicopter (Photo: C. Hanisch, 2007)
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Ursula Ripke, Daniel Wyss & Jürgen Schweikart
Application of GIS in Local Agenda 21 Projects Long Term Training Programs & Follow-up Sessions

Since 1991 the University of Applied Sciences (TFH Berlin) has conducted long-term-training programs in GIS and Remote Sensing for
African participants in Berlin in cooperation with InWEnt (Capacity
Building International). In former years the training also included
field trips to African countries (e.g. Zimbabwe & Zambia) for practical training. To ensure the sustainability of the program follow-upsessions have been held in regular intervals and an online coaching program “Global Campus 21” (www.GC21.de) was established at
beginning of 2001. The last two follow-up sessions (2005 and 2006)
were held in Ethiopia based on the existing DAAD-funded university
cooperation between the TFH Berlin and the Bahir Dar University
(BDU). The main objective of the follow-up sessions was to present
GIS and LA21-orientated projects (“personal assignments”) the participants have been working on within their home institutions with
the aim to exchange multi-disciplinary experiences and update personal contacts. Visits to regional and local institutions in Bahir Dar
and the participation in an international Symposium on Education
and GIS gave a good impression of the environmental and socio-economic conditions of the Amhara region. The outstanding quality of
the GIS presentations, the friendly and supportive atmosphere at the
BDU and the advantage of hands-on-training in an African environment have laid the foundation for future follow-up seminars.
Cooperation Partner:
InWEnt – Capacity Building International, Bonn, Germany
Ripke, U., Wyss, D. (2003): Umsetzung von GIS-Daten in einem Regionalatlas – Siavonga
Distrikt/Sambia. – Zbl. Geol.Pal. part I, (1/2): p. 69–80, Stuttgart.
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Follow-up session and international symposium at the
BDU (Photo: D. Wyss, 2006)

Visit to the GTZ-project
SUN Amhara (Sustainable
Use of Natural Resources)
(Photo: D. Wyss, 2006)

Preparation of presentations “personal assignments”
(Photo: D. Wyss, 2006)

29

B. Meissner, D. Wyss, J. Schweikart & U. Ripke
DAAD Supported Cooperation between TFH Berlin
and the Bahir Dar University (BDU), Ethiopia

Since 2005 the University of Applied Sciences and the Bahir Dar University (BDU) are involved in a DAAD supported university cooperation which will continue up to the year 2009. The main aims of the
cooperation are the improvement of institutional diversification, continuous and sustainable capacity building and the implementation of
applied research and practical orientated study modules especially
in the fields of GIS and Remote Sensing. In March 2007 a new master
course on Geo-Information has been initialized at the BDU. The M.
Sc. Program has a multi-disciplinary approach including the faculties
of Civil Engineering, Water Resource Engineering, Geography, Agriculture and others. It is the first of its kind in Ethiopia. Additionally
it is planned to implement a new bachelor of science GIS program in
2008. Both programs will allow ongoing and future student exchange
programs enabling students from both universities to participate in
practically orientated and multi-disciplinary research projects to
solve environmental and societal problems that are being faced by
the Ethiopian society. The projects will mainly concentrate on the
Amhara Region supporting the establishment and further development of contacts to local and regional institutions as well as NGO’s.
Regular workshops and symposiums are undertaken at both universities to evaluate the cooperation activities.
Cooperation Partner:
Bahir Dar University (BDU), Amhara Region, Ethiopia
Wyss, D. (2006): Integrative Aus- und Weiterbildung im Rahmen der EZ - Capacity building in Bahir Dar, Äthiopien. Afrikatagung Deutscher Geowissenschaftler (ADG), 23rd
June–24th June 2006, Würzburg.
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BDU southern campus
Source: Quickbird image in “False Color Infrared”

Visual interpretation
of remote sensing data
with master students
at the BDU
(Photo: D. Wyss, 2007)

BDU master students
of 2007
(Photo: D. Wyss, 2007)
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Design and Production:
Stefanie Henke, Marina Rösler
geo3, University of Applied Sciences - TFH Berlin,
Department for Civil Engineering and Geoinformation,
Laboratory for Map Production and Design,
August 2007
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Contact
www.geo3.eu

Technische Fachhochschule (TFH) Berlin
University of Applied Sciences
Department III - Civil Engineering & Geoinformation Luxemburger Str. 10
13353 Berlin
Germany
www.tfh-berlin.de

Phone: +49 (0) 30 4504 2606
Fax:

+49 (0) 30 4504 2632

Director: Prof. Dr. rer. nat. Bernd Meissner, meissner@tfh-berlin.de
Vice Director: Prof. Dr. rer. nat. Jürgen Schweikart, schweikart@tfh-berlin.de

Partners:
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