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Dear Reader,
2018 was a special year for the ITT as it marked the 40th anniversary 
of its establishment. During the last few decades we have witnessed 
the constant development of the ITT into an internationally  
recognized institute of the TH Köln in the field of natural resource 
management. Engaged members working as a team, dedicated 
students and supporting partners made it what it is today!

While we can look back to the achievements with satisfaction, we 
should focus our efforts on further advancing in education and 
research. Let me mention the key issues regarding these two 
fundamental processes that we are constantly trying to optimize.
Our goal is to teach skills that shape future professionals, enabling 
them to address global challenges and potentially become agents 
of change promoting sustainable development. In an ever faster 
changing world, we may not exactly know which competencies will 
be demanded in the coming decades but we know that the ability to 
solve complex problems, to effectively collaborate and communicate, 
critical and creative thinking, independent learning and information 
literacy will be among them. Thus, we place a lot of emphasis on 
learning scenarios that are closely connected with real life problems, 
and working in teams connecting actors of different backgrounds. 

Our research typically starts by engaging with stakeholders on 
issues that they perceive as problems and challenges in order to 
create knowledge. This has the potential to make a difference and 
to initiate social innovation. We continue to work with various 
actors throughout the research process to obtain feedback and to 
share knowledge. Here, the idea of open science (data, tools, liter-
ature) is of growing importance as it provides new opportunities 
for academics, the public and decision-makers alike and stimulates 
collaborative forms of research. Last but not least, the link of research 
and education is of utmost importance and we engage students in 
ongoing projects while fostering inquiry-based learning in class.

We hope you enjoy reading our annual report and please decide for 
yourself to what extent we meet our ambitious goals – we are happy 
to receive your feedback and suggestions anytime, and even happier 
to engage in more synergetic partnerships in the future. 

Lars Ribbe
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In today's world, which is defined by ever increasing demographic,  
economic and climatic pressure, new strategies on how to manage our 
precious natural resources are needed. These in turn require experts 
who can analyze the complex human-environmental system we live in 
and develop suitable solutions to sustainably preserve our supplies of 
food, water and energy. The ITT at TH Köln responds to this demand by 
providing innovative research and education regarding the management 
of water, energy and other renewable natural resources. It aims to 
enable people from a variety of technical and cultural backgrounds to 
better solve the problems arising from complex environmental issues.

Mission

The ITT provides innovation for the development 
of regional sustainability in the context of 
global change with a focus on natural resources 
management. We empower people to be change 
agents and future decision-makers. We develop 
and transfers scientific knowledge to further the 
UN goals for sustainable development.

Vision

 – We strive to establish our international 
network as a globally renowned "think tank"

 – We support free access to quality scientific 
knowledge among relevant target groups

 – We lead with modern corporate management 
to fulfill international standards 

Values

 – We foster professional and cultural diversity 
in research and education

 – We support lifelong learning of all ITT 
members, support their individual  
development and support openness for 
changes and challenges

 – We consider the societal relevance as a 
core value of our activities and strive for 
innovation and impact

 – We strive to improve the quality of our 
performance through continuous reflection.

 – We value confidential, trustable, sustained 
and stable partnerships with our global 
community

 – We consider the impact of our activities

The ITT at a Glance
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40 Years of the ITT
The ITT celebrates its anniversary with a tribute to the past four 
decades. An overwhelming number of partners from across the 
globe gathered to attend this special occasion. 

On 11 October 2018 the ITT celebrated its 40th 
anniversary in the TH Köln Aula at Campus 
Südstadt. About 200 guests attended the event, 
ranging from partners who paved the way for 
ITT in the late 1970s to today's global members 
of the institute's network, students, alumni, 
former colleagues as well as representatives of 
associated organizations from science, policy 
and society. 

Opened by Lars Ribbe (Director of the ITT) 
and Stefan Herzig (President of the TH Köln), 
the program followed the past 40 years of the 
institute.  A contribution by Joachim Metzner 

(former President of the TH Köln and long-time 
ITT companion), illustrated the uniqueness of 
the ITT, highlighting the milestones since 1978 
and emphasizing the special role of Hartmut 
Gaese, the former director of the ITT. 

In addition, this special occasion was used to 
announce the honoring of Hartmut Gaese for 
his great contributions to the ITT, in particular, 
and interdisciplinary research and education, 
in general, as the first winner of the Science 
for Sustainability Award. Followed by a blend 
of anecdotes and best practice examples of 
applied science, international cooperations 

and interdisciplinarity, which is lived at the ITT, 
the long-standing partnerships and intensive 
cooperations within the joint study programs 
with the German Jordanian University (Jordan), 
the Universidad Autónoma de San Luis Potosí 
(Mexico) and the Vietnam Academy for 
Water Resources (Vietnam) were honored in 
particular. The ceremony ended in a lively and 
familial get together, joined by guests from 
more than 40 countries.    
By Sven Tönsjost

Lars Ribbe – Director of the ITT – welcoming the guests at the  
anniversary celebrations at TH Köln's auditorium 

 (Photo by Heike Fischer)

Photo 1 - 4
Guests from all around the globe 

celebrated the ITT's anniversary

(Photos by Heike Fischer)
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the it t at a gl ance
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The first winner of the Science for Sustainability Award by TH Köln: 
Professor Dr. Hartmut Gaese

Dr. Gaese was appointed to the TH Köln in 1982 and was elected director 
of the ITT shortly thereafter. From the beginning of his time there, he has 
been researching site-specific technologies in land use and agriculture, 
water management and irrigation, and soil and resource conservation in 
various regions of the world.

As part of his long university career, he conducted numerous research 
projects, placing particular emphasis on an interdisciplinary approach, 
insisting that research can only be useful if co-designed with the people 
concerned. Although this interdisciplinary approach later became a 
"norm" or even a "fashion", Dr. Gaese used this approach in a time when it 
was not yet part of common scientific vocabulary.

Dr. Gaese has always dealt at the local level, and his focus area was Latin 
America. Fluency in Spanish allowed him direct contact with residents 
and farmers, and enabled a better approach to problem solving in the 
field of natural resources management.
 
Last but not least, he has also made a great contribution through 
teaching, by using science to work towards sustainable development. In 
the 1980s, he ensured that research projects were linked with teaching 
and that students could complete their theses through ongoing research. 
He has promoted fundamental concepts that are common today. 
Although his direct impact is difficult to gauge, Dr. Gaese has pioneered 
"interdisciplinary and participatory research" and made an enormous 
contribution to the enforcement of these important principles today.

For his achivementes and commitment Dr. Gaese was chosen to be the 
very first winner of the newly created award. This marks its creation 
during the very special occasion of the institute's 40-year anniversary 
celebration in October 2018.
By Lars Ribbe and Janina Rösch

Photo 1
Hartmut Gaese during  
his speech of thanks

Photo 2
Stefan Herzig (TH Köln  
President) giving  
his laudatio
 
(Photos by Heike Fischer)

Photo 3
Stefan Herzig awarding  

Hartmut Gaese

Photo 4
Stefan Herzig (TH Köln President, 

Lars Ribbe (ITT Director) and  
Joachim Metzner (former TH Köln 

President) and the award trophy

Photo 5
Joachim Metzner, Stefan Herzig, 
Sylvia Heuchemer,  Dagmar and 

Hartmut Gaese, Wilhelm Grimme 
(Left to right)

(Photos by Heike Fischer)

40 Years ITT 
"Science for Sustainability Award"

2

The TH Köln and the ITT took the festive occasion of the institute's 40- 
year anniversary in 2018 as the opportunity for the announcement of the 
creation of an award to honor special contributions to sustainable devel-
opment through research: The "Science for Sustainability Award". 

The Science for Sustainability Award will be awarded to people or groups 
who have made a special contribution in applying their scientific work 
to the development of socio-economically weaker regions. In particular, 
this relates to a contribution to sustainable development through either 
conducting research or by spreading and applying existing knowledge in 
an innovative way.

Advertised in future years – proposals may also be submitted by third 
parties – prize winners can be members from any institution worldwide, 
but with a preference to researchers from higher education centers and 
research institutes. The prize will be awarded at TH Köln as part of the 
ITT’s Academic Week, which takes place at the beginning of each winter 
semester and consists of a scientific symposium with speakers and partic-
ipants invited from Germany and abroad, lectures by ITT PhD students, 
as well as the inauguration of new students and the graduation of one 
student generation. Together with selected alumni, a framework for inter-
generational exchange around the theme of "Science-Sustainability 
Development" has been created and therefore serves as the perfect 
occasion for the ceremony of the newly created award.

1

2

3

4

5
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The growing Alumni network consists of over 1000 
professionals who finished their studies at the ITT and 
are now successful professionals working on natural 
resources management challenges around the world.

Information and communication networks serve as a basis for prosperous 
collaborations. Our Alumni act as important embassadors for the 
institute and its goals. It is therefore a fundamental objective of the ITT to 
strengthen connections among its graduates to expand and enrich the 
Alumni network. This is done through intensive exchange of alumni experi-
ences in the labor market, project cooperation in alumni home countries, 
alumni summer schools and a mentoring program with current students. 
The ITT provides a basis for an active information and communication 
forum to discuss questions concerning international development cooper-
ation. It focuses not only on the extension of the relationships to the 
graduates, but also to former employees. 

The ITT Network
In 2018 more than 1000 professionals finished their studies at the 
ITT from the ITT Alumni Network

the it t at a gl ance
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The worldwide university network Centers for Natural Resources and Development (CNRD) 
promotes cooperation and academic exchange in natural resources management, in 
particular related to water, land, ecosystems or renewable energy resources. It fosters 
interdisciplinary and international approaches by linking universities from different 
continents and professional backgrounds.

9
Cooperation  
Partnerships

36
University 

Cooperations

The CNRD is coordinated by the ITT in 
Cologne and is supported by the German 
Academic Exchange Service (DAAD) and the 
Ministry for Economic Cooperation and Devel-
opment (BMZ). CNRD sees itself as a global 
knowledge hub for local action and devel-
opment. Its aim is to train future leaders in 
natural resources management relevant key 
positions. To this end, the network follows the 
concept of a multilevel stakeholder platform. 
CNRD's vision is internationally implemented 
through the activities and services conducted 
by its partners, in order to provide a valuable 
contribution to the post-2015 Agenda, the 
Sustainable Development Goals (SDG), the Paris 

Agreement on Climate Change and the Sendai 
Framework on Disaster Risk Reduction. CNRD's 
efforts are directed especially at the co-creation 
and sharing of knowledge to develop practical 
solutions for tackling the natural resources-
related challenges of today. The network 
develops joint learning programs and material, 
provides scholarships for study and research 
purposes, didactical training, offers policy 
advice and organizes special conferences in 
order to disseminate knowledge. 

In 2018, seven additional partner univer-
sities joined the network. These include Qatar 
University (QU), Qatar; National University of 

Sciences and Technology (NUST), Pakistan; 
Sultan Qaboos University (SQU), Oman; 
University of Cuenca, Ecuador; Pontifica Univer-
sidad Católica de Chile (PUC), Chile; State 
University of Rio de Janeiro (UERJ), Brazil; 
University of Zambia (UNZA), Zambia; and 
Yezin Agricultural University (YAU), Myanmar. 
The expansion of the network to more than 
30 partners reflects the enormous potential of 
the CNRD. Some of the new members are new 
partners who have emerged from the efforts of 
the CNRD, some are long-term partners of the 
ITT. However, incorporation into the network 
will intensify existing relationships and create 
networking with other partners worldwide.

The ITT Network
Centers for Natural Resources and Development
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The CNRD network is growing again and offers the opportunity for 
mutual exchange in Cologne. The course is set for the future!

The CNRD network members get together every year to discuss 
network issues, achievements, as well as future joint activities. The 
CNRD completed its 8th Annual Meeting, from 08 to 12 October 
2018. This year’s network meeting, hosted by the ITT, brought 
together more than 30 CNRD university partners and the Advisory 
Board to plan the activities for 2019 and to revise the network 
fundamentals for a sound future perspective. The development of 
a sustainable network concept was a prevalent topic throughout 
the five days, and was addressed in the welcome notes by Stefan 
Herzig (TH Köln president) and Lars Ribbe (CNRD project lead and 
ITT director).

The meeting served as a platform to exchange new ideas and 
cooperation possibilities among the members. During poster 
sessions, partners presented their ideas and discussed their imple-
mentation and built the consortiums for the year to come. This year, 
the CNRD network meeting was held in parallel with the ITT Alumni 
meeting. The two groups were brought together in special sessions 
in order to make use of the synergies between the participants and 
to join forces. Furthermore, the partners had the opportunity to 
participate in the 40th anniversary of ITT.

A notable feature of this year's meeting was the high number of 
newly confirmed participants. The expansion of the network proves, 
on the one hand, the high relevance of the CNRD and its selected 

topics and, on the other hand, is  an important step for the consol-
idation of the network, which gains in power by the admission 
of further competent partners. In the course of the meeting, 
common interests of the CNRD members were transferred into joint 
workshops, researcher/lecturer exchanges and further cooperation 
for 2019. 

At every network meeting, it is also common practice to present the 
CNRD to the public or the academic community in order to increase 
its visibility. In 2018, the CNRD took the opportunity to visit the 
BMZ and the DAAD, presented itself and received valuable infor-
mation about the basic principles of German development cooper-
ation in relation to higher education. A dynamic discussion arose, 
which showed the donors the research needs of many partners 
and explained the approach of German development policy to the 
network partners. 

Particular attention was paid to the further development of the 
CNRD strategy and its constitution, which forms the basis of the 
sustainability of the CNRD and the future cooperation. The fact that 
many of the new partners will be integrated into the activities in 
2019 is a milestone in the consolidation of a prospering network. 
New working groups were formed and common interests have been 
transferred into joint workshops and other activities.
By Sven Tönsjost

Project Information

Centers for Natural Resources 
and Development (CNRD)

Timeline
2015 - 2019

Website
www.cnrd.info

Project Leader
Lars Ribbe

Project Coordination
Sven Tönsjost

Funding  
DAAD (German Academic Exchange Service) 
BMZ (Federal Ministry for Economic Cooperation and Development)

Photo 1 – 3 , 5 + 6
Presentations  and 

discussions

Photo 4
Group photo of all 

the attending CNRD 
members

Photo 7
Dinner on board 

of a boat  after an 
excursion to  the DAAD 

headquaters
 

(Photos by Janina Rösch 
& Sven Tönsjost)

CNRD
Annual Network Meeting

1

2 3

4
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7
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First Graduates in Vietnam
Continuance and Expansion of Master's 
Program Cooperation with VAWR and TLU

Photo 1 + 2
Field Work Module  
Project II: Irrigation  
Efficiency - Red River

Photo 3
Students of Intake 2017 
together with exchange 
students from Germany 
 
(Photos by Günther Straub)

1

2

3

ITT Alumni Seminar 2018: "Knowledge-to-Practice"
Steps to Promote Sustainable Development Goals

The Alumni Seminar 2018 targeted the ITT’s 
International Alumni Network who are profes-
sionally involved in the advancement of Sus-
tainable Development Goals (SDGs) or contrib-
ute to achievement of 2030 Agenda in a direct 
and/or indirect way, and those who are work-
ing for academic or educational institutions, 
development organizations, industries, NGOs or 
private enterprises. The Alumni Seminar 2018 
aimed to foster exchange among its selected 
group of alumni for innovative project ideas in 
the field of science, research and practice by 
facilitating cooperation, knowledge co-creation 
and discussing concepts of development in 
the form of joint research project proposals 
concerning their international, national or local 
experience and knowledge.

The ITT considers each alumni member to be 
an individual agent of change. With the Alumni 
Seminar, the ITT aimed to provide a platform to 
communicate, display and evaluate innovative 
project concepts and share best practices to 
leverage the full potential of the 2030 Agenda 
for Sustainable Development promotion at 
national, subnational and local scales. The 
seminar was organized and hosted by the 
Institute for Technology and Resources Man-
agement in the Tropics and Subtropics (ITT) at 
TH Köln/University of Applied Sciences with 
funding from the German Academic Exchange 
Service (DAAD).

The Alumni Seminar had three phases start-
ing from April 2018 until December 2018:

1. Online Preparation Phase  
During this phase, applicants took part 

in activities such as self-study, webinars, 
group-work, as well as in feedback and 
discussion rounds to develop research 
project proposals based on expertise and 
related SDGs. The evaluation of project 
proposals followed the online phase, and 
25 candidates were selected to participate 
in the present phase. 

2. Present Phase 
Selected Alumni members participated, 
presented and discussed the project 
proposals developed and best-practice 
examples in Cologne. According to the 
project, only nationals of DAC listed coun-
tries who currently live and work in DAC 
listed countries could receive funding for 
travel and accommodation. 

3. Post-Present Phase  
The result of the previous phases was 
finalized, documented and evaluated 
through collaboration with participants 
and their feedback. At the end of 
the seminar, participants developed 
concrete fundable project proposals, 
practicable research concepts in the form 
of "research-based business models", 
exchanged research ideas and possible 
cooperative propositions via networking 
with alumni members, scientists, experts 
and interested parties. We promoted 
feedback showing how each individual, as 
an agent of change, can make impacts in 
their communities and how these alumni 
meetings contribute to the development 
of such accomplishments.     
By Mahsa Motlagh

Timeline
Apr 2018 - Dec 2018

Project Leader
Lars Ribbe

Project Coordination
Mahsa Motlagh 

Funding  
DAAD

Contact
mahsa.motlagh@th-koeln.de 

Participants of the ITT Alumni Seminar 2018 in front of the 
Congress Center DJH Köln Rhiel, Germany (Photo by Janina Rösch) 

In 2018, the ITT successfully continued the Master's 
program cooperation with the Vietnam Academy for 
Water Resources (VAWR), Hanoi, Vietnam. The first 
five students graduated from the revised programs 
in summer 2018. Two students of IWRM-Mena un-
dertook their second semester as exchange students 
in Hanoi. During the summer term, they studied to-
gether with the students of the programs in Vietnam 
and especially enriched the teamwork in the module 
"Project II". The students worked on two topics 
relevant for Vietnam. One group investigated irriga-
tion efficiency of rice farms along the Red River near 
Hanoi. The other group studied whether green roofs 
are an option to address "urban heat island" effects 
of Hanoi. The ITT continued to support the programs 
through exchange of lecturers and distance teaching. 
In addition, VAWR enriched the programs of the ITT 
by sending one lecturer. 

During 2018, the partners VAWR and ITT agreed to 
add the Thuy Loi University, Hanoi (Water Resources 
University) to the consortium. This move will help 
to better embed the programs into the Vietnamese 
education system and provide the students of the 
program with more study options and an improved 
study environment. This new development will 
be supported by the German Academic Exchange 
Service (DAAD) and allows  the partners to develop 
a new Master's program line focusing on Natural 
Resources Management for Disaster Risk Reduction 
and Climate Change Adaptation.     
By Günther Straub

Contents  ›› The ITT at a glance  ›› Research  ›› Annex  ››Education  ››



In 2018, a total of 101 students were registered 
for the master's programs in Cologne as well as 
for the cooperative programs with Jordan and 
Mexico. Joining the postgraduate courses at ITT 
from 42 different countries, this year's intake 
is very international. The majority of students 
are from Germany, followed by Mexico, India, 
Brazil and Egypt. With academic backgrounds 
ranging from engineering and natural sciences 
to social and political sciences, the group of 
students is also very interdisciplinary. 

The master's programs receive continuous 
support from the DAAD, which provide schol-
arships for students from developing countries, 
as well as from Conacyt in Mexico and through 
the European Union within the Erasmus+ 
and Erasmus Mundus exchange programs, 

supporting exchange between Cologne and 
Hanoi as well as Cologne and Cairo. 
On 25 September, ITT celebrated the master's 
graduates from the previous academic 
year in an official ceremony. Seventy-eight 
students successfully graduated in 2018. Three 
graduates were honored for the best master's 
thesis award within their study field. The 
award is sponsored by the Verein der Freunde 
und Förderer des ITT, providing 500€ for each 
winner. 

2018 also marks the 10th  anniversary of the 
master's program Environment and Resources 
Management (ENREM). The master's program, 
started as a DAAD funded double degree 
program in cooperation with the University of 
San Luis Potosi/Mexico in 2008.  More than 150 

graduates demonstrate the long term success 
of this university cooperation. 

Beyond the studies and lecturing within the 
classroom, ITT is supporting the students 
to go abroad. This mainly happens within 
the field research of the master's thesis but 
also through excursions. In 2018, a group of 
students was allowed to join a trip to Iran to 
gain a deeper understanding about the water- 
related problems in the country. Another group 
joined the Atlas Workshops of Agdz (Morocco) 
for a scientific-cultural dialogue. The following 
pages will provide an insight into some of the 
education highlights of the ITT.   

By Jörn Trappe

Education at the ITT

Renewable Energy Management 
MSc

Natural Resources Management 
and Development
MSc

Integrated Water Resources 
Management
MSc

International
held in Cologne

International
held in Cologne

Latin America and the Carribean
held in Cologne/Mexico

South East Asia
held in Cologne/Vietnam

International
held in Cologne

Middle East and North Africa
held in Cologne/Jordan

South East Asia
held in Cologne/Vietnam
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10 Years of Impact 
Double Degree Master's Program  
"Environment and Resources Management –  
ENREM" Focus Latin America

The double degree master's program "ENREM" between the ITT at the TH Köln and 
the Multidisciplinary Postgraduate Program for Environmental Sciences (PMPCA) 
at the Autonomous University of San Luis Potosi (UASLP) started in 2008 as a 
joint initiative from the German Academic Exchange Service (DAAD), the German 
Federal Ministry of Education and Research (BMBF), the German Federal Ministry for 
Economic Co-operation and Development (BMZ) and the Mexican National Council 
on Science and Technology (CONACyT).  

Photo 1 
Symposium PMPCA
30 August 2018 in SLP  
(Photo by Sandra Avendano)

Photo 2
Final exam conducted via video
conference ENREM Student 2016-2018  
(Photo by PMPCA) 

Photo 3
Workshop – Alumni – Student Intake 2018 
in SLP, 31 August 2018
(Photo by PMPCA) 

Photo 4
Graduation ceremony  
ENREM 2016-2018
(Photo by TH Köln) 

1

10 successful years in a few figures

 – 157 graduates until October 2018
 – 25 students currently participating in the program
 – 18 countries
 – 64 % female 
 – 65 % of the students have a background in Natural Science 

and Engineering 
 – 87 % of the final oral examinations are conducted via 

videoconference
 – 56 % of the graduates choose a professional career in the 

private or public sector
 – 90 % of the students enrolled in the program have received 

scholarship from CONACyT and/or DAAD-EPOS

To mark this success, ENREM celebrated its 10th  
anniversary with the following events:

 – Symposium "International expansion of Mexican postgraduate 
programs" celebrated on 30 August at the PMPCA in San Luis 
Potosí with the participation of CONACyT, DAAD, speakers of 
other universities, graduates and students. The aim was to 
exchange best practices from other postgraduate programs 
(joint and double degree) and show possibilities of how to 
connect with Mexican and German industry.

 – Two networking workshops between ENREM alumni, current 
ENREM students and the coordination departments took place 
between 30 and 31 August 2018 at PMPCA and on 11 Ocotber 
2018 at ITT, in order to promote the exchange of experiences 
between the alumni and the students, as well as to discuss 
the opportunities and challenges of ENREM for the next 
generations.

10 years of ENREM explained in 
the words of the students

Boram Moon, South Korea: "As the first non-Latin/German 
student of the ENREM Program, I would say it was a unique 
experience to study environmental issues in Latin America with 
friends from different countries of this beautiful continent. 
Because I was looking for a master's program which combined 
environmental studies with Latin America, ENREM was a perfect 
match for me. Especially, studying at ITT allows us to meet 
students from all over the world.  Since ENREM is a multi- and 
interdisciplinary program, you can access different areas at 
both universities, not only theoretical studies but also practical 
studies. Thanks a lot ENREM (ITT and PMPCA), it was a tough 
time studying for two master's degrees but it was worthwhile."

Marcella Sobisch, Germany: "The two years as an ENREM-
student have widened my horizon not only through the master's 
contents but also through approaching Latin American perspec-
tives to the sustainable use of resource and environmental 
protection. The most valuable particularity of the program has 
been to share with people from different backgrounds, which 

have become my closest friends and continuously contribute 
to my development. This includes both fellow students but 
also professors, who have been very supportive regarding both 
personal and professional guidance. Studying in Mexico and 
developing a thesis in Guatemala have gifted me with experi-
ences I hope to channel in future work in the field of devel-
opment cooperation." 

Viridiana Gallegos, Mexico: "It is very enriching for me, to work in 
such different and complementary environments such as Mexico 
and Germany. The skills I have developed are very broad because 
I had to adapt to the different strategies each university has, and 
at the same time, to work together with students from all over 
the world. It was essential to understand their way of making 
decisions and how each of us are used to solving problems. This 
experience has developed my openness to new challenges and 
personal growth. I am very grateful for these two years of work, 
satisfaction and support."    
By Mauricio Barriga and Sandra Avendano
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Scientific Joint Student Excursion to Iran
The Concept of Food-Water-Energy Nexus 
in Arid and Semi-Arid Regions 

In March 2018, a group of the ITT students attended 
a scientific excursion to Iran jointly with the students 
of the ARTS master's program from the University of 
Bonn beginning 7 March. The overarching topic of the 
excursion was the Food-Water-Energy Nexus in arid and 
semi-arid regions. The group travelled over 800 km from 
Tehran to Kashan, Yazd and northern parts of Kerman 
province.

The excursion began with a half-day training workshop 
on "Value Engineering: An effective, efficient and proven 
methodology for Enhancing Water Projects". The value 
engineering methodology and principles served as 
the basis for group discussions and analysis during the 
excursion visits. 

During the excursion week, students visited the Tehran 
watershed and salt lake and discussed IWRM and 
environmental externalities of water mismanagement. 
Visiting Yazd a historical city located in the desert, and 
seeing traditional ways of coping with limited available 
resources was a highlight of this excursion. The group 
visited traditional water distribution and irrigation 
systems (Qanats systems), the water museum and the 
Yazd wastewater pond. Other activities conducted in the 
Yazd province included visits to Yazd solar research center 
and wind tunnel research center and their activities and 
projects towards sustainable and optimal use of energy, 
especially through renewable energy sources, wind 
towers, tunnels and energy friendly architecture with 

respect to traditional methods and materials. Other activ-
ities included visiting pistachio plantations with different 
levels of water availability and types of irrigation systems 
(traditional, hydrofoam and drip irrigation) in the 
northern part of Kerman province, seeing how farmers 
cope with water shortage and low water quality and 
related challenges; projects on desertification in Yazd 
province; the ecotourism camp and their sustainability 
concept near to Kashan.

Students had the opportunity to explore different 
aspects of the Food-Water-Energy-Security nexus and 
become familiar with existing challenges related to 
natural resources management while having social, 
cultural and scientific interactions during their field visits.  

The group visited several universities and affiliated scien-
tific institutes and was accompanied by scientists from 
the Environmental Sciences Research Institute of the 
Shahid Beheshti University, the Architecture and Arts 
School of University of Yazd, the Yazd Agricultural and 
Natural Resources and Education Center, Yazd Solar 
research center.

During the excursion, students observed and collected 
data by interviewing local people and experts. The 
students submitted individual reports about their own 
experiences.     
By Sudeh Dehnavi, Mahsa Motlagh and  Jörn Trappe

Historical city of Kashan, Isfahan Province 
(Photo by Sudeh Dehnavi)

A group of 18 young professionals from 4 continents, 12 countries and 3 different master's programs 
(Integrated Water Resources Management with Focus on Middle East and North Africa, Agriculture Sciences 
and Natural Resources Management, Renewable Energy Management) get together to explore the 
concept of Food-Water-Energy Nexus in arid and semi-arid regions, the case of Iran.

The Atlas Workshops of Agdz
A Model Region for Scientific–Cultural Dialogue 
Successful completion of the 
Atlas project with closing 
events in Rabat and Cologne

The historic town of Agdz, in southeastern 
Morocco, was chosen as a model region for the 
transdisciplinary Atlas Workshops project as 
part of the program "University Dialogue with 
the Islamic World" by the German Academic 
Exchange Service (DAAD). The German and 
Moroccan project partners from science and 
art, together with local actors and a German 
non-governmental organization, established 
an "Open Science Lab" and an "Art Lab". In 
these labs, Moroccan and German scientists, 
dancers and musicians as well as students 
of various disciplines worked together on 
questions related to regional sustainability, 
cultural identity and intercultural communi-
cation and practice. The innovative scientific 
approach of this project, combining natural 
and social sciences with music and dance, 
fosters a cultural dialogue, involves community 
members and local stakeholders, and imple-
ments an inquiry-based learning approach. 

In September 2018, a joint student project 
was conducted, where the participating ITT 

students worked on the topics of urban devel-
opment, water management and tradi-
tional loam building. This was followed by a 
public closing event of the Atlas project in 
the prestigious Villa des Arts in Rabat, which 
was attended by more than 200 people from 
the fields of science, art and the interested 
public. In an interactive performance parkour, 
the visitors experienced cross-cultural dance 
performances and soundscapes, explored 
different thematic rooms, and got the chance 
to interact with the participating scientists, 
artists and students. The main goal of this 
parkour was to sensitize the visitor about 
the importance of intercultural and transdis-
ciplinary communication and encourage a 
dialogue that aims to create lasting productive 
partnerships. This concept was implemented in 
a similar way at the closing event at the Center 
for Contemporary Dance in Cologne at the end 
of November, albeit on a smaller scale and with 
invited guests.

The project and the two closing events have 
met with a very positive response, both from 
the participating scientists and students, 
as well as from the science and art commu-
nities and visitors to the events. Altogether 
more than 40 students and young scientists 
and artists from 16 countries participated in 
the project and contributed significantly to its 
success through their great commitment. For 
the ITT, the connection between natural and 
human resources, culture and art has presented 
itself as a new, innovative and very exciting 
field of research and teaching, which will be 
pursued further in the future.    
By Udo Nehren

Timeline
2016 - 2018

Project Leader
Udo Nehren (TH Köln)

Project Coordination
Claudia Raedig (TH Kön) 

Partners
FST University Moulay Ismail, Meknes;  

FPO University Ibn Zohr, Agadir (Morocco); 
 University for Music and Dance Cologne

Funding  
German Federal Foreign Office 

DAAD

Contact
udo.nehren@th-koeln.de 

Website
werkstaetten-agdz.web.th-koeln.de

Artistic performance at the closing event in Rabatt  
 (Photo by M. Maurissens) 

Project team at the  
closing event in Rabat 

(Photo by M. Maurissens)
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Education and Research Related to the  
Water-Energy-Food-Security Nexus  
(EduNexus) at River Basin Scale 
EduNexus is a DAAD funded project focusing 
on research and postgraduate education 
related to Water-Energy-Food-Security Nexus 
(WEF-Nexus) conflicts in Latin American river 
basins. We are looking back on four years 
of jointly organized summer schools, stake-
holder workshops and scientific excursions to 
the Maipo and the Imperial basins in Temuco, 
Chile. Master's students carried out their thesis 
research in the case study basins: Maipo Basin 
and Integral Basin. The research focused on 
water availability for agricultural uses, water 
quality and WEF-Nexus conflicts under drought 
conditions. 

The scientific cooperation was strengthened 
by the exchange of students and lecturers 
between the universities involved. Moreover, 
we worked on shared educational materials 
related to the WEF Security Nexus which are 
currently used in the master's courses offered in 
the partner universities. 

The final workshop, organized in October 2018, 
was hosted by the ITT in Cologne. During the 
workshop, we discussed project results and 
publications related to the WEF-Nexus related 
conflicts in the study region. 

Currently, the project team is working on 
new research proposals to continue the 
Nexus related work in the region. In the face 
of increasing water scarcity, WEF Security 
Nexus conflicts are expected to be stronger in 
semi-arid regions. Hence, local stakeholders 
have expressed strong demand for innovative 
approaches in natural resources management. 

Key information about the focal study region 
the Imperial River Basin can be found on  
Basin-info.net.
By Alexandra Nauditt

  
EduNexus

Timeline
2015 - 2018

Project Coordination
Lars Ribbe, Alexandra Nauditt,  

Justyna Sycz (TH Köln); 
Francisco Meza (UC CL) 

Partners
ITT, TH Köln; 

Centro de Cambio Global,  
Pontificia Universidad Católica de Chile

Funding  
DAAD  (Program: Subject-related Partnerships  

with Institutions of Higher Education)

Contact
justyna.sycz@th-koeln.de

Curriculum Development Workshop 

"Master's Program Integrated Water Resources 
Management" at University of Khartoum, Sudan
CNRD and the ITT are supporting the 
Independent University of Khartoum in 
launching a master's program on Integrated 
Water Resources Management (IWRM). This 
new master's program will be another pillar of 
IWRM master's programs of the CNRD network. 

A curriculum development workshop on IWRM 
was held at the University of Khartoum from  
25 to 27 February 2018. The workshop was 
jointly organized by the Water Research Center,
 Faculty of Engineering at Khartoum University 
and the ITT, TH Köln. A team of IWRM program 
experts from ITT and a team of Water Research 
Center members attended the workshop to 
discuss different possible cooperation modules. 
The second day of the workshop was dedicated 
to discussions with different relevant stake-
holders from ministry, private sector and local 
and international organizations to under-
stand their perspective and expectations as 
well as jointly develop the graduate profile 
of the future IWRM program students. It also 
discussed regulatory requirements and logistics, 
administrative and financial support required to 
establish the program. 

The workshop was supported by the Centers for 
Natural Resources Development (CNRD) project 
funded by the German Academic Exchange 
Service (DAAD) and explored the potential of 
establishing a collaborative master's degree 
program on IWRM as part of the IWRMnet 
initiative. 

In 2017, the CNRD network decided that the 
IWRMnet program should respond to the 
high demand of its members to establish joint 
MSc programs in Integrated Water Resources 
Management. The objective of the initiative is 
to establish compatible master's programs at 
partner universities that would ease student 
and lecturer exchange as well as cooperation 
among the members. The members would 
gain the required knowhow and expertise 
and exchange experience to develop their 
own curriculums in IWRM. The curriculums 
developed should fulfill the requirements of 
the member universities and at the same time 
follow a general structure that enables the 
exchange of students, lecturers and teaching 
material among the members. An important 
feature of the program is the uniqueness of 
the elective modules offered at each university 
according to their scientific strength and 
expertise.
By Sudeh Dehnavi, Günther Straub

Workshop participants at 
the University of Khartoum
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Intercultural Activities

Intercultural Awareness? What for?

Developing intercultural communication skills is an 
investment in the future. Working with people from dif-
ferent cultures is becoming more and more common for 
many of us. Yet, few know how to do it successfully.
When working in multicultural environments under-
standing the impact of culture and our expectations of 
others is crucial for a fruitful dialogue between us. Cul-
tural awareness helps us reflect on irritating moments 
in communication and reduces conflict scenarios like 
aggression or withdrawal. It gives us a tool to search for 
solutions to get through a conflict or difficulty by find-
ing creative and empathetic answers and by becoming 
more respectful and mindful in the way we approach 
others. It’s about understanding how we can best adapt 
our approaches, thoughts and decisions to ensure we 
create positive outcomes. We respect others’ cultures as 
well as our own. The ability to communicate effectively 
or not determines the success or failure of relationships, 
study outcomes and, of course, in the long run, also 
businesses.

Intercultural communication invites us on an ongoing 
journey of self-assessment, experiential learning and 

skills development that facilitates genuine heart con-
nection. The intercultural awareness workshops at ITT 
provide a safe environment where students can connect 
and build trust with other ITT students in a respectful 
and meaningful way. In this protected space students 
can even share their deepest concerns; it helps them 
to overcome challenges of living abroad and creates a 
strong bond within the study group. The seeds of new 
unexpected friendships are being planted. Cultural 
awareness helps us to move beyond our communica-
tion limitations.

The Importance of Celebrating Diversity

And last but not least, intercultural awareness leads ide-
ally to a point of celebrating diversity. That is, recogniz-
ing that everyone, of whatever background, skills or 
experience, brings something unique to the table.
If you, collectively, can harness that and bring every-
one’s skills together, the group will be better than the 
sum of its parts.     

By Ricarda Bruder Pedroso

"People of different religions and cultures 
live side-by-side in almost every part of the 
world. We can thrive in our own tradition, 
even as we learn from others, and come to 
respect their teachings"  —  Kofi Annan

First semester students, NRM/IWRM/REM, intake 2018, at Gimborn Conference Center
(Photo by Ricarda Bruder Pedroso)

36 Science and Theatre  ››

 Sustainability on Stage

37 Simulation Game  ››

 UN Climate Change Conference, COP 24, Katowice 2018

38 Workshop  ››

 Reintegration into Domestic Labor Markets
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The Science & Theatre experience at the ITT started in 2016. 
At first, improvisational theatre techniques were the focus of 
the workshops, as well as the question of how to use scientific 
content on stage. In 2018, the experience has evolved from 
a workshop format to a project. A group of ITT students and 
friends has formed and is meeting weekly to develop perfor-
mance ideas on climate change topics. At the ITT, the theatre 
experience is embedded in the intercultural communication 
activities offered to the students. In the theatre workshops, cul-
tural diversity is being experienced as beneficial and helpful in 
the creative process of collaboration rather than as a difficulty 
or a problem that needs to be overcome. A cheerful exchange 
between the participants is made possible. On stage, different 
languages   and different cultural traditions are being used as 
stylistic means, for example in the form of instrumental music, 
song, dance, costumes or gestures.

Theatrical play trains the self-perception and the perception 
of others, it enables an experience of our own limitations and 
the limits of the other. Very quickly, the participants experience 
different cultural backgrounds as a creative potential. They 
learn that the natural fear of a stranger or a strange situation 
is a challenge that can be overcome playfully and easily when 
working on an emotionally sensitive level. Getting to know 
each other and getting connected with the group is possible 
on a much deeper level compared to other intercultural activi-
ties. By having experienced and understood that it is possible 
to integrate cultural diversity and diverse worldviews, these 
skills serve the participants' international understanding today 
and will surely serve them in the future when they are engaged 
in international and intercultural communication.    

By Ricarda Bruder

How to "stabilize greenhouse gas concen-
trations in the atmosphere at a level that 
would prevent dangerous anthropogenic 
interference with the climate system"? What 
is feasible in the framework of the UNFCCC 
climate talks? 

The Simulation Game "UN Climate Change 
Conference, COP 24, Katowice 2018" has been 
conducted at ITT under the instruction of Plan-
politk in October 2018. It is an educational tool, 
a blended learning workshop, confronting the 
participants with the simplified reality of UN 
negotiations on climate change. Twenty-four 
students put themselves in the shoes of world 
leaders making decisions on climate change. 
They take the roles of relevant actors, using the 
given science data about climate change. The 
instructions for the country delegates to the 
conference are detailed and refer to the coun-
tries’ background, their negotiation positions 
and interests. The aim of the simulation game 
is to let the students experience the complexity 
and the difficulties of climate change negotia-
tions. At the end of the game they have a better 
understanding of why politics is such a tough 
game and why there is so little progress at the 
international level. They come to see the impor-
tance of the development of local and regional 

approaches to climate change. They might 
even come to find new solutions not so far from 
reality, that it is possible to add to or even go 
beyond the efforts made at the international 
political level.

The simulation game is an engaging study 
tool. Independent learning is essential, and 
the students have to prepare for their country 
role before the actual conference begins. Many 
times the level of engagement with the climate 
change data and the depth of discussion with 
the other parties of the conference goes way 
beyond usual classroom discussions. It is an 
opportunity and an invitation to become em-

powered to act on the existing data, facts and 
figures with passion for climate protection. The 
environmental crisis and the growing global 
challenges cannot be solved by nation states 
alone but only collectively by the international 
community based on an intensified dialogue 
between all involved parties. In this regard, the 
simulation game is an opportunity to practice 
intercultural communication, reflecting on the 
learning about conflict resolution of the first 
study year at ITT. And last but not least, it helps 
to build climate change awareness, to create 
systems thinking and for many it is even a 
transformative experience.

By Ricarda Bruder

Science and Theatre
Sustainability on Stage

Simulation Game
UN Climate Change Conference, 
COP 24, Katowice 2018 Can sustainability debates be advanced through theatre? In October 2018, 

students at ITT had the opportunity to find out about this new workshop format. 

Photo 1 + 2
Weekly meetings of ITT's theatre group

Photo 3
Weekend workshop on Sustainability on Stage

(Photos by Ricarda Bruder)

Students simulating the UN 
Climate Change Conference 
(Photo by Ricarda Bruder)
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One of the most challenging steps in life – 
leaving university and finding a job – we have 
to do on our own, we have to be self-reliant. 
How to do that? The uncertainty of the future 
is a constant source of fear and pain, for some 
of us more, for others less. For foreign students 
it is even more challenging. Before return-
ing home they are faced with questions and 
obstacles like:
 

 – How to prepare for the return back home 
while still studying?

 – How to find a suitable job?
 – How to apply the knowledge acquired  

in a future job, when people don’t know 
about the knowledge and skills that have 
been acquired?

The workshop "Getting prepared – Reintegra-
tion into job markets" was held at the ITT on 

Workshop
Reintegration into Domestic Labor Markets

29 and 30  November 2018. It aimed to prepare 
students for the challenge of a successful return 
to a desired profession. It focused on typical 
challenges that come along with returning 
home after studying abroad. And it provided 
many techniques and strategies that can help 
in this process. A mix of lectures, discussions 
and trainings was offered, giving information 
on an application portfolio, the job application 
process, German financial support programs, 
on networking strategies, insights on ITT-Alum-
ni experiences and the advice they can give on 
how to avoid typical obstacles. Additionally, 
the workshop offered a one-day-training on 
developing strength and visions for a successful 
job engagement. The students learned to start 
the job search process with an introspection 
which allows them to find out what they have 
achieved so far and to appreciate that. The next 
step of the introspection was to discover the 

unique strengths, talents and capabilities of 
every participant. The objective of this process 
was to enable the students to find their voca-
tional vision and consequently  a career path 
that is aligned with the heart and the needs of 
the individual. 

Searching for this inner wisdom, the students 
become empowered to take decisions that are 
beneficial to them in the long run and that very 
likely will be beneficial for the planet as well. 
In this regard, it becomes evident that the re-
integration workshop at ITT is not just another 
career training workshop but a contribution 
to the development of the next generation of 
change agents.    

By Ricarda Bruder

Students discussing 
during the workshop

(Photo by Ricarda Bruder)
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Congratulations  
to Our Graduates!
In the academic year 2017/2018,  
78 students successfully graduated and 
achieved the title of Master's of Science. 

Winner of the Best 
Master's Thesis Award 

IWRM: Lilian Neuer
(Photo by Heike Fischer)

ITT 2018 Graduates celebrating 
with their friends and families
(Photos by Heike Fischer)

c

In order to celebrate this great achievement all graduates 
were invited to a graduation ceremony on 24 September. 
Joined by family and friends, students and ITT members, the 
graduates were welcomed by Lars Ribbe and heard a farewell 
address by Ramchandra Bhandari. During their studies, many 
of the ITT graduates have been in the field conducting original 
research, and have experienced advances and drawbacks in 
their learning curve during this often intense and influential 
phase of academic maturation. This also comes with a new 
understanding of other cultures, meeting new and interesting 
people and, after all, oneself in situations of pressure, crisis and 
concern, but also of success, excellence and achievement. In 
the end, all our graduates – no matter the grade – have accom-
plished a milestone in their professional careers.

As a highlight, the Best Master's Thesis of each master's 
program was honored with support of the Friends of the ITT.

The ITT wishes all graduates the very best for the next step, 
their future careers and we hope to stay in touch, as an ITT 
partner, and as a member of the institute's family and friends.    

By Jörn Trappe

Verena Süss won the Best Master‘s Thesis 
Award for her thesis "Role of urban 
agriculture to increase food security 
and economic resilience of refugees and 
vulnerable host communities. The case 
of Syrian refugees in Bourj Hammoud, 
Lebanon" in the Natural Resources 
Management and Development program. 

The Best Master‘s Thesis Award for the 
ITT master's program on Renewable Energy 
Management was dedicated to Carolin 
Boxheimer for her master's thesis with the 
title  "Compensation of the increasing share 
of renewable energy in electrical grids 
with seasonal storage: A case study of the 
Amprion network in Germany".

Out of all those who graduated from the 
ITT master's program on Integrated Water 
Resources Management master's program, 
Lilian Neuer won the Best Master‘s Thesis 
Award for her thesis with the title: "Effects of 
Land Use Changes on Key Ecosystem Services 
of the Coastal Dune System of Massambaba 
Beach, Rio de Janeiro, Brazil". 

Graduates at the graduation ceremony on 24 September 2018 
(Photo by Heike Fischer)

pa g e  42 – 65 Featured Master's Graduates  ››

pa g e  92 – 94 List of all Master's Graduates  ››
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Lilian 
Neuer

Master's Program
Integrated Water Resources Management 

Nationality
German

Master's Thesis

Effects of Land Use Changes on Key Ecosystem 
Services of the Coastal Dune System of 
Massambaba Beach, Rio de Janeiro, Brazil
Supervisors: Udo Nehren & Guilherme Borges Fernandez  
Region/Country: Rio de Janeiro, Brazil

The study examines effects of land use changes 
on ecosystem services in the study area of the 
coastal dune ecosystem along Massambaba 
beach in Rio de Janeiro, Brazil. Increasing 
pressure on the coastline of Rio de Janeiro 
state and especially in the study area where 
tourism has been increasing since the 1970s 
puts pressure on the coastal ecosystems. 
Previous research has shown that this affects, 
in particular, the natural protection function 
of the dunes against impacts of storm surges 
and coastal flooding. Due to the degradation 
of coastal ecosystems, further services that 
support human well-being directly or indirectly, 
so called ecosystem services, are decreasing. 
An important contribution of this study is a 
trade-off analysis among ecosystem services 
triggered by changes in land use management. 

 

The main findings are an expansion of 
urban areas along Massambaba beach and 
around Araruama lagoon, decreasing areas of 
abandoned salines and a progressive defores-
tation mainly caused by urban growth. These 
land use changes implicate an increase of the 
provision of living space and tourism at the 
expense of regulating and maintaining services 
such as the regulation of coastal protection, 
sediment storage and transport and the 
maintenance of habitat for species. This 
presents a problem, especially along the coast 
where settlements are built directly on dunes, 
because coastal protection is harmed and 
therefore people are exposed to storm surges.

This leads to the conclusion that conservation 
areas are indispensable to ensure the delivery, 
regulation and maintainance of ecosystem 
services that are often overseen by society.

Housing area built on dunes along  
Massambaba Beach

Massambaba restinga 

Measuring dune heights

Saher 
Ayyad

Master's Program
Integrated Water Resources Management 

Nationality
Egyptian

Master's Thesis

Evaluation of Satellite-Based Actual Evapotrans-
piration Products over Agricultural Areas in Data 
Scarce Regions: Egypt
Supervisors: Lars Ribbe & Van Tran Thi Ha  |  Region/Country: Egypt

Water scarcity has become a limiting factor 
for agriculture, especially in arid and semi-arid 
regions, where crop water consumption 
exceeds precipitation and irrigation water 
from surface or groundwater resources is 
needed to compensate the deficit. Egypt is 
the most downstream nation in a region of 
high political tensional such as the Nile basin, 
where agriculture is considered as an essential 
element of the economy and culture. Thus, 
the available water resources in Egypt should 
be utilized in such a manner as to meet the 
demand. Due to the lack of field measurements 
for actual crop water use in data-scarce regions, 
remote sensing (RS) data are of vital signif-
icance for providing spatio-temporal infor-
mation on the actual evapotranspiration (ETa). 
Nowadays, ETa algorithms are implemented in 
satellite-based open access products that are 
supported by several providers.

The aim of this research is to identify and 
recommend the most suitable RS ETa product 
that can be used as a neutral tool to enable 
stakeholders to achieve better irrigation 
water management in such a data-scarce 
region. The objectives of this research are (i) to 
evaluate one RS land cover product in order to 
capture the agricultural areas and their spatial-
temporal distribution and (ii) to evaluate the 
performance of three satellite-based ETa 
products over agricultural areas in the Nile 
Delta and Valley and lastly (iii) to assess the 
irrigation water use in Egypt. The findings of 
this study can improve the agricultural water 
management and the water use efficiency in 
the local and regional water balance studies.

Actual evapotranspiration estimated from three 
satellite-based products over the Nile Delta 

(Prepared by Saher Ayyad) 

All Photos by Lilian Neuer
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Master's Thesis

Nutrients Recovery in Wastewater Treatment 
Plants: Phosphorus Recovery from Sewage 
Sludge. Cases Studies: Erftverband Kenten and 
Frechen Plants
Supervisors: Michael Sturm & Kai Thormeyer from Erftverband  |  Region/Country: Germany

The actual situation of phosphorus 
management is led by different and interdisci-
plinary concerns regarding the resource, such 
as availability, product market and environ-
mental impacts. The use of the resource is also 
connected to environmental impacts along 
its dynamic flow, going from emissions in the 
extraction all the way through eutrophication 
of water bodies due to its discharge in them. 

Due to all the factors involved in the flow 
dynamics of phosphorus, there is an emerging 
urgency for an alternative and renewable 
source of the nutrient. Along with other possi-
bilities, municipal wastewater treatment has 
been recognized as an unexploited phosphorus 
source. In Germany, EU Directive guidelines, 
which stimulate the recovery from waste-
water treatment plants, have been adopted as 
efficiency and implementation targets by the 
new sewage sludge ordinance. 

A wide spectrum of phosphorus recovery 
technologies with different access points for 
the recovery in wastewater treatment plants 
has been developed. However, due to the 
efficiencies required by the regulation, the 
points that have sewage sludge and sewage 
sludge ashes as input are the most promising 
ones. 

Available phosphorus recovery technologies 
were evaluated and analyzed to determine 
the possibilities that better fit an implemen-
tation in the Kenten and Frechen Erftverband’s 
wastewater treatment plants. An adequate 
perspective of the technologies and their main 
characteristics was provided to Erftverband, as 
well as a recommendation for the case studies.

Laura  
Carvajal 

Master's Program
Integrated Water Resources Management 

Nationality
Colombian

Monica  
Zambrano

Erftverband, 2018  
(Source: www.erftverband.de/

abwasserbehandlung)

Anja 
Fischenich

Master's Program
Integrated Water Resources Management 

Nationality
German

Master's Thesis

Assessment of the Hydrological Regime:  
The German LAWA Method and its Applicability
Supervisors: Georg Lamberty & Jackson Roehrig  |  Region/Country: Luxembourg

The hydrological regime plays a crucial role 
regarding the integrity of waterbodies. It is 
therefore a central aspect of water policies 
such as the EU Water Framework Directive 
(WFD) which requires its assessment, however, 
without defining uniform evaluation 
rules. Most of the existing methods are not 
adapted to reality (complex modeling frame-
works, immense data mass needed, too time-
consuming) and the challenge of protecting 
natural flow regimes is not only restricted to 
the EU. Thus, an application-oriented method is 
needed which can be used universally.

The LAWA Recommendation to Classify the 
Hydrological Regime by the LAWA (German 
Working Group on water issues of the Federal 
States and the Federal Government) assesses 
the hydrological regime in accordance with 
Annex V WFD. This study sets out to inves-
tigate the LAWA Recommendation regarding 
its applicability and suitability as a universally 
applicable assessment method. For this, the 

method is employed in a case study to classify 
the hydrological regime of all waterbodies in 
Luxembourg. The data required was kindly 
provided by the Administration de la gestion 
de l'eau, Luxembourg, and Planungsbüro 
Zumbroich, Bonn.

The results of this study distinctly recognised 
the key pressures acting on the hydrological 
regime, making it easy to derive relevant 
management measures. In addition, the LAWA 
method allows for an application-oriented 
and time-efficient evaluation in regions with 
varying conditions and data availability. 

Using the LAWA Recommendation as a univer-
sally applicable assessment method would 
enable a clearer communication between states 
and countries on the status of the hydrological 
regime and improve their cooperation.

Overall result for the hydrological regime 
of Luxembourg's rivers 

(Photo by Anja Fischenich) 

The river Sauer near Erpeldingen, Luxembourg, has a class 2 rating. 
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Trung Tuan 
Luong

Master's Program
Integrated Water Resources Management

(with focus on Vietnam)

Nationality
Vietnamese

Master's Thesis

Optimization of Reservoir Monitoring Using 
Remote Sensing in Ninh Thuan province, 
Vietnam
Supervisors: Jackson Roehrig & Trinh Duc Tran  |  Region/Country: Vietnam

Ninh Thuan province is an agricultural province 
in the south central part of Vietnam, where 
reservoirs play a significant role in water and 
food security. However, the management of 
such reservoirs encounters difficulties caused 
by the seriously poor monitoring and record 
system. Over recent decades, the emergence 
of remote sensing technology with a wide 
number of satellites launched to observe the 
Earth has opened an innovative approach for 
surveillance of inland water bodies from space. 
This study has implemented the application 
of Synthetic Aperture Radar (SAR) Sentinel-
1A data and Digital Elevation Map (DEM) from 
the Shuttle Radar Topography Mission (SRTM) 
to estimate storage capacity of reservoirs in 
order to support water resources management 
in Ninh Thuan province. The SAR image 

classification by Multi-Layer Perceptron (MLP) 
method programmed in the Python language 
was used over two reservoirs, Lanh Ra and Tra 
Co, in the province. The process succeeded 
in separating the reservoirs' water surface 
from the surrounding land. The research also 
successfully developed Area-Elevation curve 
and Area-Volume curve of the two reservoirs by 
combining the boundary of the water surface 
extracted from the remote-sensed image with 
DEM, presented by correlation coefficients of 
simulated output and in situ measurements 
in the range of 0.996 – 0.999. Applicability of 
the research approach was also indicated by 
the consistency of the satellite-based storage 
timeseries with actual ground data of the Lanh 
Ra and Tra Co reservoirs with correlation coeffi-
cients of 0.994 and 0.97, respectively.

Python scripts developed in the research 
(Prepared by Trung Tuan Luong) 

Output of reservoirs surface detection 
by SAR image processing (right)  

and real reservoirs surface in true color 
image (left)

Juan Sebastián 
Salva

Master's Program
Integrated Water Resources Management 

Nationality
Argentinian

Master's Thesis

Hydrological Modeling of La Picasa Lagoon 
(Argentina)
Supervisors: Jackson Roehrig & Andrés Rodriguez  |  Region/Country: Latin America / Argentina

La Picasa basin, located in the "Central Pampa" 
in Argentina, has suffered repeated flooding 
caused by the increasing water level of the 
La Picasa lagoon, affecting livelihoods, infra-
structure and agriculture. In this context, the 
master's thesis aimed to develop a monthly 
water balance model of La Picasa lagoon 
between 2007 and 2017. The objectives were 
to identify and quantify the components 
determining its water level and to propose 
hypothetical simulation scenarios based on 
different pumping operation schemes.The 
conceptual model and sensitivity analysis 
allowed identification of the inflow and 
outflow components of the water balance 
and quantification of their relative contribu-
tions, namely precipitation, water discharge 
from channels, surface runoff from surrounding 
sub-basins, evaporation and pumping. The 
performance tests showed a very good perfor-
mance. Additionally, two simulation scenarios 
were proposed, namely potential pumping and 
adjusted pumping.

In conclusion, precipitation and evaporation 
were the most determinant inflow and outflow, 
respectively. However, the flooding between 
2016 and 2017 was caused by a simultaneous 
reduction of net evaporation, an increase 
in water discharge, surface runoff and inter-
mittent pumping. The scenarios suggested that 
an optimal pumping could have been effective 
to increase the storage capacity of the lagoon. 
However, during longer humid periods, it might 
not be enough to outweigh additional inflows.

The master's thesis was conducted as a contri-
bution to the Project "Aportes para una Gestión 
Integrada de una Cuenca Hidrográfica Inter-
jurisdiccional de Impacto Nacional: Cuenca 
Laguna La Picasa (Córdoba, Santa Fe, Buenos 
Aires)" in cooperation with "Laboratorio de 
Hidráulica – Centro de Estudios y Tecnología 
del Agua".

Calibration of the equipment to conduct a bathymetry 
(All photos by Juan Salva) 

Disruption of infrastructure in La Picasa lagoon
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Rayyan 
Sulieman

Master's Program
Integrated Water Resources Management 

(with focus on the Middle East and Northern Africa)

Nationality
Sudanese

Master's Thesis

The Implications of Human-i nduced Hydro-
logic Alterations in Transboundary Rivers for the 
Water-Energy-Food Nexus: Tekeze-Atbara River
Supervisor: Lars Ribbe, Mohammed Adam Abbaker Basheer 
Region/Country: Ethiopia – Sudan, Eastern Nile Basin

Tekeze-Atbara River Basin is a transboundary 
river basin shared between Sudan and Ethiopia 
and one of the main Nile tributaries. The 
river was recently subjected to heavy devel-
opment in order to increase hydropower 
generation and expand irrigation in both 
countries. To study the effects of the national 
plans developed by the riparian countries, the 
water-energy-food (WEF) nexus approach was 
adopted to analyze the effects of development 
in complex systems such as this transboundary 
river basin, considering the increasing pressures 
over WEF resources.

A daily model was used to simulate the hydro-
logical processes, water supply demand 
for irrigation and domestic uses, and water 
allocation between the different users 
according to the operation policies and water 
rights in the basin. Using open source data 
and data provided by the Ministry of Water 
Resources in Sudan, scenarios were developed 

based on combinations of different climatic 
conditions, initial conditions for the Ethiopian 
Dam, and three coordination levels between 
the Sudanese and Ethiopian reservoirs.

Results analysis shows that coordination 
between the dams will not eliminate water 
supply shortage in Sudan completely, but it 
will increase energy productivity and reduces 
the risk of water shortage in Sudan consid-
erably. Moreover, energy generation in Ethiopia 
at the  Tekeze river will not be affected by the 
coordination state, since the Ethiopian dam 
will not be able to release more water to the 
downstream during the low discharge periods.

Huong 
Tran

Master's Program
Integrated Water Resources Management 

(with focus on Vietnam)

Nationality
Vietnamese

Master's Thesis

Evaluation of Hydrological Responses of Green 
Roofs for Stormwater Management in Hanoi
Supervisors: Lars Ribbe, Dr. Do Hoai Nam & Nguyen Viet Anh  |  Region/Country: Vietnam

Under the impacts of climate change in 
Vietnam, megacities like Hanoi or Hochiminh 
city are faced with the increasing incidences 
of heavy rainfall and inundation. Green 
roofs - although having been studied and 
developed in many countries as a storm-
water management approach - are still a new 
concept in Vietnam. Little is known about the 
hydrological responses of green roofs for the 
drainage system of the big cities. Very few 
physical and computational models on green 
roofs' hydrological performance have been 
conducted in the country recently. This thesis 
aimed to simulate and examine the hydro-
logical responses of green roofs for storm-
water retention and detention in Hanoi with 
a pilot green roof at the National University 
of Civil Engineering (NUCE), Vietnam. The 
rainfall data was derived from the observed 
and simulated hourly rainfall and evapotrans-
piration data covering 10 years from 1987 to 
1997. This time period was selected based on 
analysis of representativeness of rainfall data in 
40 years in Hanoi based on the Climate Hazards 
group Infrared Precipitation with Stations 
dataset (CHIRPS) data. Rainfall simulation was 
conducted based on the Modified Bartlett-
Lewis (MBL) model, whereas evapotranspiration 
was estimated by the Thornwaite calculation 
and Soil Moisture Extraction Function (SMEF). 
By using the measured runoff data from the 

pilot green roof, the green roof's hydrological 
responses were simulated by the conceptual 
water balance model of Stovin et al. (2013). 

The results show that green roofs are beneficial 
for stormwater retention and detention. They 
can retain 32.8% of the precipitation volume 
annually. In the high rainfall group with peak 
intensity from 21.9 to 85.8 mm.h-1 (with 
observed rainfall data) and from 18.2 to 77.36 
mm.h-1 (with simulated data), the average 
retention ratio varies from 20.5 ± 4% to 30.5 
± 5.9% respectively and lower than that of 
temperate countries. In the medium rainfall 
group (5.30-21.80 mm.h-1 with observed 
rainfall data and 4.38-17.68 mm.h-1 with 
simulated data), the mean values are at least 
45.1 ± 4.1% whereas, in the low rainfall group, 
the retention ratio is above 91.5 ± 0.7%. Green 
roofs can delay the runoff peak from 3 mins to 
185 mins in the high rainfall group and from 
38 mins to 264 mins in the medium rainfall 
group on average. The medium rainfall group 
has a higher detention time than that of the 
high rainfall one. The results were validated 
and consistent with experimental results at 
the National Univerisity of Civil Engineering in 
2015. Overall, green roofs can reduce pressures 
on drainage systems in both retention and 
detention senses.

Configuration and location of the green 
roofs at National Univerisity of Civil 
Engineering:   
1) Conventional roof;  
2) Extensive Green Roof;  
3) Manually irrigated Green Roof;  
4) Dripping irrigated Green Roof.  
(Source: Dinh, 2016) 
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Thi Thuy 
Hong 

Do
Master's Program

Natural Resources Management 
and Development 

(with focus on Vietnam)

Nationality 
Vietnamese

Master's Thesis

Improving Urban Planning to Build Resilience 
in the Face of Climate Change - The Case of Hai 
Phong City, Vietnam
Supervisors: Johannes Hamhaber & Ian F Wilderspin 
Region/Country: Southeast Asia/ Vietnam

Located 100 kilometers to the west of Hanoi, 
Hai Phong, the third largest city in Vietnam, is 
among cities most affected by climate change 
in the world. Yet, similar to many cities in 
Vietnam, an old planning pattern has been 
maintained in Hai Phong city and many disad-
vantages remain. In this context, this master’s 
thesis aims to enhance the resilience of the 
city to climate change by improving the effec-
tiveness of urban planning towards a more 
comprehensive approach.

Based on grounded theory, the research is a 
qualitative design, in which an Adaptive Resil-
ience Index is conceptualized from a range 
of concepts, lessons learned and consider-
ation of the actual city situation. By way of 
indicator scoring and data aggregation, the 
assessment results suggest an overall picture 
of the city. Basically, while social and economic 

components indicate a higher level of resilience, 
the achievement for environment and infra-
structure systems is rather low, leaving various 
challenges and deficits. An inventory was 
developed as a matrix to explore how these 
issues are addressed by state and non-state 
planning. As such, while they are basically 
included in various plans or programmes, not 
all those elements are put into effect by specific 
actions. From this analysis, recommenda-
tions have been provided to improve the effec-
tiveness of existing planning practices of the 
city.

With the application to the Hai Phong City 
context, the Adaptive Resilience Index is 
proposed as a practical tool for evaluating or 
monitoring the progress that a city can make 
towards building resilience against the impact 
of climate change.

Hai Phong urban development    
(Source: haiphong.gov.vn/) 

Hai Phong Big House

Hai Phong's port 
(Source: haiphong.gov.vn/) 

Beatrice 
Haller

Master's Program
Natural Resources Management 

and Development

Nationality
German

Master's Thesis

The Impact of Microcredits on Rural Poverty in 
the Altiplano of Bolivia
Supervisors: Sabine Schlüter, Juan Carlos Torrico Albino & Johannes Hamhaber 
Region/Country: Highlands of Bolivia

Muhammad Yunus, a Bangladeshi Economist 
and Nobel Peace Prize recipient, is the founding 
father of microcredits. In the 1970s, Yunus 
developed the first microfinance institution, 
the Grameen Bank, which is still in action today. 
His novel idea was to reconsider the poor as 
bankable, despite their absence of securities. 
For my thesis I investigated the impact of one 
of their microloans on the poverty of the rural 
living Aymara (an indigenous group living in 
the highlands of South America) and I chose to 
cooperate with the Bolivian NGO Crecer IFD. For 
this purpose, I developed a new poverty index 
that measures poverty in four dimensions: 
education, health, access to public services and 
standard of living. With quantitative question-
naires I determined the level of poverty of 
the microloan recipient and the impact of the 
credits on their well-being. I, thus, discovered 

that the microcredit recipients of the study area, 
do not make up the poorest group of the area, 
but those close to the poverty line. Additionally, 
I found out that more than half of the loan 
recipients spend the credit in the intended 
manner (investing into their businesses) and 
consequently experience an increase in their 
income. Those that experienced an augmen-
tation in income, mostly spent the new income 
on the family's nutrition and education but 
less on public services (water and sanitation) 
and housing. In my study, I found that micro-
credits improve the well-being of the recipients 
and their households, though effects are often 
marginal and rarely lead to the escape from 
poverty. 

The Bolivian highlands range between 3200m and 
4500m altitude. The special climatic conditions 

create a harsh environment to live in and only a few 
crops are able to be grown in this region.

The Aymara form one of the largest indigenous groups of Bolivia, where 20% 
of the population is of indigenous decent. Today they are distributed in the 

highlands of Peru, Bolivia and Chile.  
(Photos by Beatrice Haller) 
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Joseph 
Kirule

Master's Program
Natural Resources Management 

and Development

Nationality
Ugandan

Master's Thesis

An Investigation of Biomass Management 
Potential within the Nexus Between Food and 
Energy Production for Climate Resilience of 
Subsistence Rural Communities of the West Nile 
Region in Uganda
Supervisor: Sabine Schlüter  |  Region/Country: Uganda

Being an agrarian community, the West Nile 
region in Uganda struggles with the challenges 
of food insecurity, low energy access and 
climate change.

This research aimed to explore how the use 
of biomass residues generated from subsis-
tence farming activities could be utilized 
for sustainable food crop production and to 
supplement household energy production; 
targeted at increasing community resilience to 
climate change impacts. 

Taking the farming systems approach and using 
the resource nexus concept, the various compo-
nents of the rural subsistence farm house-
holds’ livelihoods were unpacked to identify the 
main characteristics and relationships between 
farming, food and energy at this local scale. 

Results revealed that the basic characteristics 
of rural subsistence farmers remain vaguely 
known and scarcely documented and that farm 
biomass residues present opportunities for 
closing the food security and energy access gap. 
Farmers in West Nile generate diverse agricul-
tural residues from their mixed crop farming 
practices. However, as opposed to popular 
hypotheses, the majority never use them as 
energy sources, even in situations of severe fuel 
wood scarcity. They instead apply the residues 
in manure production except for maize and 
cassava crop residues. Land scarcity emerged 
as a major limitation to increasing food produc-
tivity, exacerbating current food insecurity as 
demonstrated by households affording just one 
low-nutrition meal a day. Land limitations will 
also affect production of biomass residues in 
the future.  

Management of farm biomass through proper 
drying, storage and use of efficient cooking 
stoves will offer needed optimization under 
current constraints, however, will require 
strengthening agricultural extension support 
by government in the region with respect 
to promoting positive food-energy nexus 
interactions. 

Conceptual framework for studying the nexus 
of food and energy security at a local scale 
developed as a result of the study

Kenechukwu 
Albert 
Okoye

Master's Program
Natural Resources Management 

and Development

Nationality
Nigerian

Master's Thesis

The Potential of Optimizing Connectivity Conser-
vation Using Unmanned Aerial Vehicles – A Case 
Study in Itaocara, Brazil
Supervisors ITT: Claudia Raedig & Udo Nehren 
Supervisors University of Leipzig: Roman Seliger & Dietmar Sattler  
Region/Country: Itaocara, Rio de Janeiro, Brazil

For decades, forest ecosystems like Brazil's 
Atlantic Rainforest, which is one of the most 
biodiverse centers of Brazil, has experienced 
intense fragmentation due to various human 
activities such as expansion of agricultural and 
development areas. This has degraded the 
forest quality leaving in existence only around 
12% of its natural vegetation and concurrently 
affected the ecosystem services like biodi-
versity conservation and food provision that 
this forest provides to humans, animals and 
the environment. Since the majority of the 
remaining forest is in private ownership, the 
Brazilian government has set up in-situ conser-
vation measures like designated Private Reserve 
of Natural Heritage (RPPNs) to preserve forests 
and biodiversity within private properties. 

Since there are currently no RPPNs in Itaocara, 
my study performed within the research project, 
Integrated Eco Technologies and Services for 
Sustainable Rural Rio de Janeiro (INTECRAL) 
aimed to develop a technique to measure 
the qualities of forests within selected private 
properties in Itaocara in order to assess the 
feasibility of implementing and linking RPPN 
within these areas. To achieve this, I applied 
both qualitative and quantitative methodol-
ogies. Firstly, I acquired field data for selected 
forest quality indicators using a drone and via 
ground truthing. Secondly, I interviewed the 
owners of the properties. Finally, I developed 
a socio-ecological model for forest and biodi-
versity conservation; connectivity maps 
integrating the results of the forest quality and 
interviews. The outcome identified the perti-
nence of including technological techniques 
with all relevant aspects (ecological, economic 
and social) when developing conservation 
planning strategies. 

Forest located within one of the private properties
(property owner - Dalcio)

DJI Phantom 4 drone used for acquiring aerial images 
sited over the scenery of scattered islands of forests

Ground truth data collection-  
Marking plot for measurements
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Désirée 
Woinowski

Master's Program
Natural Resources Management 

and Development

Nationality
German

Master's Thesis

Impact of Major Infrastructure Projects in the 
Gulf of Aqaba: The Uncertain Future of Coral 
Reefs and Seagrass Meadows
Supervisors: Claudia Raedig & Udo Nehren  |  Region/Country: Jordan

The Gulf of Aqaba has long been recognized 
as a region of high biodiversity and endemism. 
Coral reefs and seagrass meadows provide 
ecosystem services that are of fundamental 
importance to human well-being including 
their function as a carbon dioxide sink, oxygen 
production, provision of habitat and nursery 
ground for many animal and plant species. 
But these marine ecosystems are vulnerable 
to human impacts and recently have been  
threatened by major infrastructure projects 

such as the construction and operation of 
new ports. Additional pressure on the marine 
ecosystems is expected from the planned 
construction and operation of the Red Sea 
Dead Sea (RSDS) conveyance. The aim is to 
contrast the ecosystem values of coral reefs 
and seagrass meadows with major anthropo-
genic impacts to show where remaining coral 
reefs and seagrass meadows can be protected 
or restored.

Fish biodiversity attracted by coral reef of 
the Gulf of Aqaba
(Source: Aqaba's Anchor Diving Center, 2017)

Seagrass and corals as fish habitat   
(Source: Aqaba's Anchor Diving Center, 2017) 

Víctor Mauricio  
Barriga Albuja

Master's Program
Environment and Resources Management 

(with focus on Latin America and the Caribbean 
between Mexico and Germany)

Nationality
Ecuadorian

Master's Thesis

Comparative Study of Renewable Energy Policies 
between Ecuador and Germany. Shifting from 
FITs to Auctions
Supervisors: Johannes Hamhaber (ITT) , Anuschka Van´t Hooft (UASLP) , Juan Leonardo 
Espinoza (Ecuador)  |  Region/Country: Ecuador & Germany 

Policy measures are essential tools for the 
transition from fossil fuels to renewable energy 
sources for electricity generation. Feed-in tariffs 
(FITs) are the policy most used for support of 
renewable technologies globally. Nevertheless, 
Ecuador phased out FITs in 2016 and adopted 
auctions in 2015. Ecuador’s implementation of 
auctions reflects an approach with little relation 
to practices in other countries and without 
a technology-specific design. On the other 
hand, Germany demonstrates a long trajectory 
in policymaking with vast experience in FITs. 
Moreover, in 2017 Germany adopted auctions 
as the official policy to support renewable 
projects with a scope larger than 750 kW. 
However, FITs are still in use and complement 
auctions.

This thesis analyzes and compares the country-
specific contexts where these policies are 
implemented through the lens of a multi-level 
perspective framework. As a result, the most 
important success factors in Germany have 
been identified: long-term planning, institu-
tional continuity, legislative stability and, princi-
pally,  an actively participating society, which 
is environmentally aware. Obstacles for the 
transition in Ecuador are institutional discon-
tinuity, legislative inconsistency, the lack of 
long-term planning and absence of society 
as actors of the transition. Due to Germany’s 
pioneering role plus the successful growth 
of renewable sources during the last twenty 
years, their policy implementations appear 
desirable to adopt in other contexts. Therefore, 
a prospective transferability of the auction 
policy from Germany to Ecuador is additionally 
analyzed.

Description of the current research 
(Own elaboration)
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Daiana 
Castillo López

Master's Program
Environment and Resources Management 

(with focus on Latin America and the Caribbean 
between Mexico and Germany)

Nationality
Colombian

Master's Thesis

Evaluation of Food Flow: Urban Metabolism in 
the Northwest of Rio de Janeiro State, Brazil
Supervisors: Johannes Hamhaber (ITT), Pedro Medellin (UASLP), Sabine Schlüter (ITT)  
Region/Country: Rio de Janeiro, Brazil

This study presents an analysis of urban metab-
olism, particularly for food flows. The purpose 
of this thesis work is identifying and evaluating 
the food flows during production, transport, 
marketing and consumption processes. It 
considers the importance of food security at 
all geographic scales, taking as study case the 
northwestern region of Rio de Janeiro, Brazil.

For the development of this research work, 
different analyses were carried out that allowed 
the selection of the most coherent methodol-
ogies for the fulfillment of the proposed objec-
tives. The selection of the Material Flow Analysis 
(MFA) or graphical and geographical represen-
tations through Sankey diagrams and Foodshed 
Assessment were used. Likewise, the selection 
of the case study was made through a deeper 
data analysis.

With regards to the above, this thesis combines 
two analysis methodologies focused on 

supporting decision-making in cities. These 
methodologies are the Material Flow Analysis 
and the Foodshed Assessment. Here, the latter 
becomes a fundamental tool for the delim-
itation of boundaries and the scope of the 
former, resulting in complementary analysis 
methodologies that strengthen the identifi-
cation of the energy and matter flows.

In the analysis and discussion chapter, food 
waste is identified as a critical point, especially 
in the marketing and transportation processes. 
Similarly, the consumption of energy (diesel) is 
highlighted as a challenge within the regional 
food value chain. The CEASA Market and CAPIL 
Association are places also identified as critical 
points. They have an important role in the 
whole Food Flow. Finally, the challenges for 
regional food value chains are presented taking 
into account the critical points identified during 
Food Flows analysis

Food market (left)
Dairy farm (right) 
(Photo by Daiana Castillo) 

Research area - Northwestern 
region of Rio de Janeiro state 
(Own elaboration based on IBGE 

2010, CIDE, Secretaria de Estado do 
Ambiente RJ 2015) 

Boram 
Moon

Master's Program
Environment and Resources Management 

(with focus on Latin America and the Caribbean 
between Mexico and Germany)

Nationality
South Korean

Master's Thesis

A Study of Solar PV Potential to Ensure Reliable 
Supply of Affordable Electricity in Favelas, Rio de 
Janeiro, Brazil 
Supervisors: Sabine Schlüter (ITT), Johannes Hamhaber (ITT), Miguel Aguilar Robledo (UASLP) 
Region/Country: Rio de Janeiro, Brazil

With a rapidly growing population and urban-
ization, most modern slums (favelas) have 
proliferated in Brazil since the 1950s when 
many people left rural areas of Brazil and 
moved into the cities. Rio de Janeiro is one of 
those cities having a vast number of favelas 
with poor living conditions. One of the main 
problems of electricity supply in favelas is 
illegal electricity use, called "Gato" in Portu-
guese. The recent unexpected severe drought, 
economic crisis and rapidly increased electricity 
price in Brazil affected the reliable supply of 
affordable electricity in favelas.

Considering the country's abundant solar 
radiation and the government's willingness 
to try to shift the framework of energy supply 
from hydropower to renewable energy, this 
study analyzes the solar PV potentials to ensure 
a reliable supply of affordable electricity in 
favelas in Rio de Janeiro. 

A literature review was conducted considering 
solar PV development in Brazil, energy policy 
analysis and electricity issues in favelas. The 
'Babilônia' favela was chosen for the case study. 
A survey analysis was implemented about the 
electricity consumption situation and the social 
dimension, targeting residences in Babilonia. 
Lastly, through economic analyses with cost-
benefit calculations such as Internal Rate of 
Return, Net Present Value, Discounted Cash 
Flow, this study develops the possible financing 
alternatives to implement a solar PV project 
with different scenario analyses in the current 
solar PV market and solar energy policy of Brazil.

The results of this study can be used as an aid to 
comprehend the electricity supply issue of the 
most vulnerable class in Brazil and solar PV as 
a solution.

View of Babilônia,  
Rio de Janeiro, Brazil    
(Photo by Revolusolar) 

Electric cables in Babilônia, Rio de Janeiro, Brazil 
(Photo by Boram Moon) 

Solar panels in a hostel in Babilônia, Rio de Janeiro, Brazil 
(Photo by Boram Moon) 
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Janine  
Sauer

Master's Program
Environment and Resources Management 

(with focus on Latin America and the Caribbean 
between Mexico and Germany)

Nationality
German

Master's Thesis

The Value of the Ecosystem Service Pollination 
within a Social- Ecological System in Huila, 
Colombia
Supervisors: Claudia Raedig (ITT), Dr. Juan Antonio Reyes Agüero (UASLP), Moises Braulio 
García Martínez (UASLP)  |  Region/Country: Huila, Colombia

Even though coffee is self-fertile and therefore 
does not depend on pollination by honeybees, 
fruit set and coffee quality can be increased by 
pollination. As a means of ecological intensifi-
cation of agriculture, it would even result in a 
more resilient and sustainable social-ecological 
system. 

In Huila, Colombia pollination is not used 
as an agricultural input for various reasons. 
Coffee growers are struggling to maintain a 
profitable business due to constantly low coffee 
prices and the lack of governmental financial 
support. As a result, coffee growers apply large 
quantities of pesticides to minimize the risk of 
harvest loss. In consequence, beekeepers suffer 
from high losses among their beehives due to 
this pesticide overuse in agriculture, leading 
to beekeepers' mistrust of farmers and coffee 
growers in particular. 

This mistrust combined with coffee growers' 
lack of knowledge about the benefits of polli-
nation, prevents the leasing of beehives 
between these actors. However, this practice 
would have advantages for coffee growers, 
through the potential increase of harvest and 
improvement of coffee quality, as well as for 
beekeepers through the diversification of 
income. 

Coffee growers' willingness to pay for polli-
nation depends on the actual increase of coffee 
harvests. For a 15% increase, farmers would 
be willing to pay an average of 97.80€, for a 
30% increase 166.67€ and for a 50% increase 
239.28€. The successful introduction of such 
a scheme requires two measures: firstly, the 
education of coffee farmers and, secondly, 
governmental guidelines regarding types, 
amount and handling of pesticides. Long-term 
benefits consist of the reduced application of 
pesticides, which increases coffee, honey as 
well as soil quality. Moreover, beekeepers will 
no longer suffer such high bee losses.

Exemplary apiary in the municipality 
of Garzón, Hila , Colombia 
(Photo by Janine Sauer) 

Marcella  
Sobisch

Master's Program
Environment and Resources Management 

(with focus on Latin America and the Caribbean 
between Mexico and Germany)

Nationality
German

Master's Thesis

The Potential of Agroecology as a Tool for  
Resilience-Based Ecosystem Stewardship
Supervisors: Claudia Raedig (ITT), Humberto Reyes Hernández (UASLP), Lisa Steurer (GIZ) 
Region/Country: Guatemala

In the Mesoamerican forest Selva Maya, 
multiple driving forces create an imbalance 
in the sensitive human-nature relation and 
demand for innovative management strat-
egies for its re-establishment. Within the Guate-
malan Maya Biosphere Reserve, core areas 
are under strict protective legislation and 
agricultural activity is permitted only within 
a bordering buffer zone, which covers a great 
part of the Guatemalan department Petén. 
Here, the implementation of agroecological 
practices by multiple stakeholders aims to 
tackle the principle driving forces of environ-
mental degradation and thus reduce the 
pressure on Central America’s largest tropical 

forest area. Since 2011, the Deutsche Gesell-
schaft für Internationale Zusammenarbeit (GIZ) 
has assisted local stakeholders by carrying out 
the project "Conservation and sustainable use 
of the Selva Maya". This project has offered 
technical support, cooperated with national 
institutions, and assisted multiple target 
groups to nudge agroecological transitions at 
household and community level. As the estab-
lishment of agroecological systems face major 
obstacles stemming from the socio-ecological 
setting of the respective area, the following 
work presents a context-specific analysis for 
the adaption of established strategies in the 
MBR BZ. 

Mixed orchard of family 
farmer (July 2017) 

(Photos by Marcella Sobisch) 

Classic Maya ruins in the Yaxha 
National Park (June 2018)
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Alicia Anahí 
Cisneros 

Vidales
Master's Program

Environment and Resources Management 
(with focus on Latin America and the Caribbean 

between Mexico and Germany)

Nationality
Mexican

Master's Thesis

Building Sustainable Urban Metabolism through 
Resilience Strategies in La Pila, San Luis Potosi, 
Mexico
Supervisors: Johannes Hamhaber (ITT), Marcos Algara Siller (UASLP), Víctor Manuel Gutiérrez 
López (UASLP)  |  Region/Country: San Luis Potosi, Mexico

In a world whose cities are constantly growing, 
consuming more resources than the ones they 
produce sustainability must be enhanced to 
ensure the ability of future generations to 
satisfy their needs. Therefore, this work aims 
to propose resilience strategies that enable 
sustainable urban metabolism for a specific 
Urban Socio-Ecological System (USES): The peri-
urban community of La Pila, which is located 
in the Metropolitan Zone of San Luis Potosi, 
Mexico.

In this context, specific objectives included: 
1) To identify the metabolic fluxes in La Pila: 
water, energy and food; 2) To identify hazards 
to the metabolic fluxes; and 3) To analyze how 
resilient is the urban metabolism of La Pila. 
An adaptation of the Resilience Assessment 
Framework proposed by the Resilience Alliance 
(2010) – USES Resilience Assessment based 
on Urban Metabolism – was done in order to 
achieve the objectives, through six steps: 1) 
Developing Systems Perspective for Urban 
Socio-Ecological Systems; 2) Defining the Urban 
Metabolism for USES; 3) Defining the Hazards 
to the Metabolic Fluxes; 4) Urban Resilience 
Assessment based on the Risk Assessment; 5) 
Building Resilience in USES; and 6) Resilience 
Strategies Implementation. 

As a result, urban resilience was assessed for the 
urban socio-ecological system at a household 
scale, through the analysis of the hazards that 
threaten the household's supply – considering 
the water, energy and food inflows – and the 
households themselves. Finally, resilience strat-
egies were proposed as recommendations to 
build sustainable urban metabolism in La Pila.

Case study: La Pila is a community located in the 
southeast of San Luis Potosi, Mexico 

(Source: INEGI through Google Maps, 2018) 

School in La Pila 
(Photo by Anahi Cisneros) 

View of La Pila, San Luis Potosí, Mexico 
(Photo by Anahi Cisneros) 

Carolin 
Boxheimer

Master's Program
Renewable Energy Management

Nationality
German

Master's Thesis

Compensation of the Increasing Share of 
Renewable Energy in Electrical Grids with 
Seasonal Storage: A Case Study of the Amprion 
Network in Germany
Supervisor: Ramchandra Bhandari  |  Region/Country: Germany

The master's thesis presents the analysis of 
an appropriate long-term storage solution 
to compensate the fluctuating electricity 
generation of increasing renewable energy 
share exemplified by the Amprion network 
in Germany. For this purpose, four different 
scenarios were developed to project possible 
paths of the future electricity system until 2050. 
These scenarios were built up on various influ-
encing factors such as the implementation of 
efficiency measures and the deployment of 
electric vehicles in the network. Moreover, a 
combination of those influencing factors was 
considered. The outcomes of these scenarios 
were validated against existing literature data. 

In the procress, load profiles and generation 
profiles of each electricity source were estab-
lished based on historical data of 2016. To 
analyze the required storage capacity in the 
network, these profiles were overlapped to 

work out the number of electricity shortages. 
The calculation of connected deficits was 
applied to determine the storage capacities for 
both short-term and long-term storage systems. 
By presenting the development of economic 
factors, the feasibility of the storage technol-
ogies can be shown. 

The final results indicate that the future 
electricity system, which is mainly based on 
electricity produced by renewables, is feasible 
with the high utilization of storage systems. 
With the decreasing electricity prices for 
storage systems, the utilization of hydrogen 
and battery storage systems seem reasonable 
in terms of economy. Analyzing appropriate 
solutions to solve the challenges of the energy 
transition is becoming increasingly important, 
especially with regard to the phase out of 
nuclear and coal in Germany.
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Annike 
Abromeit

Master's Program
Renewable Energy Management

Nationality
German

Master's Thesis

Systemic Monitoring and Impact Evaluation for 
Sustainable Development Interventions - Design 
of a Context-Specific Procedure for a Rural 
Electrification Project in Sub-Saharan Africa
Supervisor: Johannes Hamhaber  |  Region/Country: Mali

In a time of increasing importance of 
sustainable development, a growing number 
of economic, political and social actors have 
started to deal with impact assessment and 
evaluation. The current Sustainable Devel-
opment Goals (SDGs), as a theoretical 
framework for sustainable development on a 
global scale, however, applies a highly generic 
approach to impact measurement. In practice, 
this vagueness prevents actors proving their 
contribution to global sustainable development. 

The thesis therefore aims at the operational-
ization of global SDGs to make them applicable 
on a project scale and to help mapping efforts 
towards their achievement from the bottom to 
the top.

The author applied a partly inductive, partly 
deductive research approach, comprising 
an exhaustive literature review and analysis, 
combined with experts' knowledge and 
experiences. In particular, the results-based 
monitoring and evaluation (M&E), expanded 
by the inclusion of a systemic approach, served 

as a guiding framework for the author's own 
elaborations. The core result of this work is 
a methodological tool for the operational-
ization of SDGs. This tool is provided in the 
form of an evaluation procedure combined 
with a methodology to derive context-
specific, systemic indicators from overall SDGs. 
Furthermore, the tool's applicability is demon-
strated by applying the procedure to a specific 
use case. Here, a project of the start-up called 
Africa GreenTec was chosen. The social business 
sets up large solar containers  to provide 
electricity, drinking water and internet to 
remote villages in Sub-Saharan Africa.

The thesis concludes that a certain degree of 
vagueness in impact attribution will always 
exist, however, SDGs' alignment with context-
specific requirements can help to increase 
transparency and comparability in impact 
evaluation. This work therefore presents a 
tool to make sustainable development more 
practical and transparent.

Solartainer in Mali -  
providing access to electricity, water and internet

Solartainer at night, for economic and  
social development after 6pm

Women - a driving force  
behind local development

(Photos by Africa GreenTec) 

Muhammad 
Mustafa  

Halim
Master's Program

Renewable Energy Management

Nationality
Afghan

Master's Thesis

Analysis of Hybrid Power System Based on Rural 
Electrification, Case Study: Afghanistan, Khost 
Province, Spera District
Supervisor: Ramchandra Bhandari  
Region/Country: Spera District, Khost Province, Afghanistan

As indicated by the Afghanistan Energy Sector 
Strategy, only around 4% of rural families have 
power access. For the majority, the energy 
consumption of low-income people in rural 
areas is animal manure, wood, crop and tradi-
tional biomass for cooking. Currently, the 
Afghan government is endeavoring to provide 
energy access to its populace and, at the same 
time, anticipates exercising energy efficiency 
practices for institutional development, taking 
into account the deployment of renewables, 
due to the fact that the country is in the initial-
stages of providing electricity to the whole 
population.

This thesis mainly addresses two aspects of 
discussions. First, the strategies and policies 
required for rural electrification and highlights 
expressive examples of many countries that 
have achieved good progress in rural electrifi-
cation, and some drawbacks, like energy user's 
behavioral problems, etc. Moreover, a general 

overview of the off-grid or microgrid solutions 
for electrification of rural regions is taken into 
consideration.

The second aspect of this thesis entails the 
design of a hybrid power system with HOMER. 
This encompasses  the technical aspects of 
the thesis, for instance, demand assessment, 
resources assessment, economic feasibility 
and the selection of the right technology for 
electrifying a district. The "Spera District" in 
Khost Province of Afghanistan is discussed. In 
addition, the electricity challenges in Afghan-
istan are addressed. The thesis trialled the 
optimization of the hybrid system with HOMER 
and performed a comparison of systems to 
select the optimum hybrid system.

 In the end, a conclusion is presented and some 
recommendations for future researches are 
highlighted.
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Florian  
Roth
Master's Program

Renewable Energy Management

Nationality
German

Master's Thesis

Life Cycle Cost Analysis (LCCA) of the Production 
and Supply of Aviation Fuel in Brazil – A Cost 
Mapping Approach of Comparable Scenarios for 
the Implementation of Alternative Jet Fuels
Supervisors: Ingo Stadler (TH Köln) & Torsten Schwab (GIZ Brazil) 
Region/Country: Brazil / Rio de Janeiro

Brazil´s enormous potential of renewable 
energies, natural resources and relatively low 
levelized costs of electricity set a feasible 
foundation for renewable energy projects. 
Since Brazilian fuel prices are linked directly 
to the US Dollar exchange rate, bear high tax 
burdens and transport costs, national jet fuel 
prices are increasing and volatile. Syntheti-
cally fabricated drop-in jet fuels produced from 
wind, hydro and solar energy by Fischer Tropsch 
synthesis are being discussed as a viable alter-
native to conventional kerosene in the aviation 
sector. The International Climate Initiative 
Project PRO QR (Climate-Neutral Alternative 
Fuels for Aviation) launched by the Gesellschaft 
für Internationale Zusammenarbeit (GIZ), aims 
to create an international reference model for 
the production and application of climate-
neutral alternative fuels for aviation and other 
transport segments without electric mobility 

potential. Nevertheless, proof of economic 
feasibility of a synthetic jet fuel production line 
is still pending internationally. The master´s 
thesis carves out appropriate market niches 
where the technology can be applied cost-
effictively and sets the basis for positive 
scale effects, to assure economic viability of 
the innovative technology in the future. A 
description of the jet fuel value chain and the 
real market cost of one liter of aviation fuel was 
presented. Based on this, all cost parameters 
that shape the purchase price of aviation fuels 
were examined by means of a comprehensive 
life-cycle-cost-analysis throughout the jet fuel 
value chain. The overarching goal of the paper 
was to obtain baseline reference jet fuel prices 
that could be compared to the future price of 
one liter of synthetic aviation fuel in further 
research.

Arc GIS map elaborated by Florian Roth: QAV sold 
by distributors in m³ by Federal States in 2016 
(Source: ANP - Agencia Nacional do Petroleo 2017)

Feedstock for power-to-liquid jet fuel 
(Source: German Environment Agency 2016)

Principle of power-to-liquid technology and CO2 sources 
(Source: Sunfire GmbH, Climeworks AG, Deutsche Gesellschaft für 
Internationale Zusammenarbeit mbH)

Murad  
Tbaileh

Master's Program
Renewable Energy Management

Nationality
Jordanian

Master's Thesis

A Comparative Analysis of the Renewable Energy 
Markets in Developing Countries, Focusing 
on the Hashemite Kingdom of Jordan and the 
Sultanate of Oman
Supervisor: Ramchandra Bhandari  
Region/Country: Middle East / The Hashemite Kingdom of Jordan and The Sultanate of Oman

The research study focused on the devel-
opment of the renewable energy market in 
Jordan and Oman; two developing Middle 
Eastern countries that are highly dependent on 
oil and natural gas. Through a combination of 
several research methods, the energy resource 
potentials and renewable energy market in 
both countries were analyzed and compared. 
Firstly, a qualitative literature review was 
conducted, obtaining various data and infor-
mation on the scope of renewable energy in 
Jordan and Oman. Secondly, multiple quali-
tative interviews were conducted with the 
stakeholders of the renewable energy sector in 
both countries, obtaining the up-to-date and 
future development statuses of the renewable 
energy market in each respective country. 

Thirdly, a qualitative survey was carried out in 
the capital cities of Jordan and Oman, Amman 
and Muscat respectively, including the societal 
perspective towards renewables and its growth 
in the respective country. Therefore, the 
renewable energy market analysis included 
policy, social and economic variables contrib-
uting to development of the renewable energy 
sector in Jordan and Oman. Additionally, the 
comprehensive analysis of the renewable 
energy market in both countries helped 
identify the stage of each country’s transition 
towards renewables. Finally, the master's thesis 
presented various recommendations that could 
improve the development of the renewable 
energy sector in both Jordan and Oman.
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Doctoral Program  
on Natural Resources 
and Development

educ ation

The Doctoral Program on Natural Resources and 
Development (DNRD) is supported by CNRD. 
With a worldwide network of partner univer-
sities, CNRD offers PhD students guidance 
through leading experts and support in the 
field work activities. The doctoral program is 
inspired by the UN Sustainable Development 
Goals, which serve as a reference for the 
program design and research portfolio. Another 
reference of DNRD is the ITT research lines:

 – Coping with climate change, variability 
and environmental risks

 – Improving resource use efficiency
 – Maintaining ecosystem functions and 

services

The doctoral research is typically embedded 
into multilateral and interdisciplinary research 
projects developed together with CNRD and 
other partners. PhD students make use of the 
Research Data Infrastructure (RDI) developed in 
the network, obtaining access to documented 
case studies from around the world and 
enjoying a range of data sharing possibilities. 

The program is designed in a three-year time
frame including four components: (i) Super-
vision and Mentoring, (ii) Educational, (iii) 
Field Research and (iv) Exposure. The student 
conducts research under the supervision of 
a doctoral committee while writing the PhD 
thesis. The Educational component equips 
the student with helpful knowledge and skills 
on core research disciplines and soft skills 
for communicating science. In the Exposure 
component, students have the opportunity to 
produce peer-reviewed articles and present the 
results in international conferences.

In 2018, one PhD student graduated from the 
DNRD program!

By Rui Pedroso

page 68 – 69 Featured PhD Students  ››

page 94  List of All PhD Graduates  ››
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Oscar Manuel 
Baez  

Villanueva 
Supervised by

Lars Ribbe (TH Köln) 
Nguyen Xuan Thinh (TU Dortmund) 

Mauricio Zambrano-Bigiarini  
(Universidad de la Frontera)

Region/Country of PhD thesis
Magdalena Basin (Colombia) 

Paraiba do Sul (Brazil) 
Imperial River Basin (Chile)

Pedro Ivo  
Bastos  

de Castro 
   Supervised by

Sven Lautenbach (Bonn University),  
Rui Pedroso (TH-Köln),  

Raúl Vicens (Fluminense Federal University)

PhD Research

Water Balance Model in Regions with Scarce 
Data Using Remote Sensing Data Assimilation
An accurate assessment of water resources 
based upon reliable data sets and subse-
quent analysis through different models 
would increase the available knowledge about 
water sources, water storage and losses, and 
would be an essential foundation to assess 
and improve water security. However, these 
analyses require an accurate representation of 
the spatio-temporal variability of key meteoro-
logical variables. In many developing countries, 
the network of ground-based meteorological 
stations is sparsely distributed and, therefore, 
the use of solely ground-based data to 
represent the spatial and temporal patterns of 
these variables is subject to large uncertainties.

Remote sensing techniques provide an alter-
native source of information over data-scarce-
d regions, and several products of different 
meteorological variables are already available. 
Precipitation is the main component of the 
hydrological cycle and, therefore, its accuracy 
is crucial for any hydrological applications. The 
evaluation of different precipitation products 
has shown that multiple sources of errors are 

still present making their application more 
difficult for operational purposes. This research 
aimed to improve the spatio-temporal distri-
bution of this key meteorological variable by 
combining remote sensed and ground-based 
information to improve the water balance over 
data-scarce regions.

The results of this study demonstrate that the 
methodology developed to combine infor-
mation from the precipitation products and 
ground-based information improved the 
spatio-temporal representation of precipi-
tation. The improvement in precipitation also 
improved the water balance modeling when 
compared to ground-based measurements. 
The methodology presented in this study can 
be applied worldwide and is expected to give 
good results because it was tested over regions 
with different topography and climatology.

Imperial River Basin in Araucanía Region (Chile) 
(Photos by Oscar Manuel Baez V illanueva) 

Conguillio national park  
in Araucanía Region (Chile)

Araucaria in Conguillio national 
park in Araucanía Region (Chile)

PhD Research

Water Assessing underlying drivers and  
predisposing factors for farmland  
abandonment in Rio de Janeiro state, Brazil
In a country known by its leading role as a commodities exporter, is it possible that public policies might 
have underlined the abandonment of marginal agricultural areas leading to increasing inequalities and 
socio-environmental problems?  The figures in Rio de Janeiro suggest that traditional agricultural activ-
ities are becoming less and less part of the state’s revenue, as Rio de Janeiro agriculture land uses trends 
are sharply decreasing. Meanwhile, the high-input based agriculture systems are growing in other states 
and pushing Brazilian exports to the top. 

The abandonment of farming is a phenomenon 
which marks outs the farmer's decision to 
no longer consider farming as a livelihood 
strategy. The decision results in the land 
becoming unmanaged and is followed 
by a natural succession process.  Farming 
abandonment occurs on a global level with 
environmental and socioeconomic conse-
quences. The abandonment might, on the 
one hand, increase connectivity between 
forest fragments, but on the other hand, 
affect high ecological values inhabiting farm 
landscapes. Farmland abandonment might 
lead to increased runoff rates, and in cases 
where it was previously subject of intensive 
management, the land might not be able to 
recover without technical assistance. From a 
socio-economic perspective, the giving up of 
farming as a livelihood strategy might result in 
migration waves to urban centers, where the 
uneducated farmers will thrive and struggle to 
find well-paid jobs. The side effects of farming 
abandonment in urban centers go on and 
on. The incoming population will increase the 
pressure on public services. The city and its 

services, incapable of fulfilling 
the basic needs of its growing 
population, will face problems 
related to starvation, growing 

slums and violence. Farming 

abandonment occurs in different contexts in 
the US, Europe, Latin America and Asia. In all 
cases, the policymakers' decision appears as 
the most determinant factor underlying the 
farming abandonment. 

Taking into account the problems associated 
with farming abandonment, this research 
focused in spatiotemporally identifying the 
role of policy interventions in the agriculture 
abandonment in Rio de Janeiro, as well as 
investigating the local predisposing factors 
that might contribute to aggravate the impact 
of the policymakers' decision. The research 
uses a combination of novel methods to detect 
abandoned areas using remote sensing optical 
images as well as multivariate regression 
methods to identify the role of policy inter-
ventions and local predisposing environ-
mental and socio-economic factors for farming 
abandonment in Rio de Janeiro state. 

In the so far two years of study, the research 
has identified farming abandonment as a 
spatially concentrated phenomenon, affecting 
mostly the Norte Fluminense administrative 
region. The research also found that sugarcane 
is the most affected crop. 
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Research at the ITT

2018 was again a year full of research activities 
and networking at the ITT and its partners all 
over the world! 

In March the ITT was represented in the 
European Conference of Tropical Ecology at 
the Sorbonne University in France. In May 
we had a training workshop in Chile under 
the topic: "The role of the WEF Nexus in the 
planning process". In September, and this time 
in Indonesia, we had a fruitful science-policy 
workshop aimed at developing a first draft of 
a theory of change (ToC) for ecosystem-based 
adaptation to climate change in the northern 
Java coastal area.  In November, a new initiative 
for a network of research in the Nile Basin, 
NiRep, was launched in Nairobi by the ITT 
together with several international renowned 
universities. Under the WEF Nexus theme again, 
we have finished in December the production 
of introductory training materials related to 
the Water-Energy-Food-Security Nexus in 
the scope of the "Nexus Regional Dialogues 
Program Phase I" project funded by the EU and 
BMZ. Also in December, it was again time for 

our yearly CNRD "Water Security and Climate 
Change (WSCC)" Conference, taking place this 
year in Nairobi, Kenya.

Regarding our ongoing research projects, 
PEDES ("Soil-related Ecosystem Services in 
the Atlantic Forest of Rio de Janeiro"),  was 
launched at the beginning of the year with 
various activities in Rio and at the ITT in 
Cologne! In the WaterSec project a science-
policy dialogue workshop was conducted 
together with the research partners University 
of Khartoum and University of Addis Ababa, 
and as well as local stakeholders from public 
institutions and NGOs and international devel-
opment agencies. 
In the project D2D, the first project visit was 
held between October and November in 
Amman Jordan. Several internal meetings 
took place with different stakeholders 
including Ministries of Water and Irrigation 
and Environment, International Union for 
Conservation of Nature, CEWAS and Borda to 
introduce the project and explore cooperation 
possibilities.

A new project collaboration was initiated 
between the ITT and the Environmental 
Engineering+Ecology Institute (EE+E) from the 
University of Bochum in the project "ViWaT-
MEKONG-Planning", in the Mekong Delta 
region of Vietnam.

Last but not least, we announced the 
conclusion of our WEF-Indus project in 
December, a fruitful German-Pakistan project 
funded by the DAAD, focusing on research and 
postgraduate education related to WEF-Nexus’ 
conflicts in the Upper and Central Indus River 
Basin in Pakistan.

And this is just a rough overview of all the ITT 
reserach activities in 2018. More projects are 
presented on the following pages. 

By Rui Pedroso
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Visit to an agroforestry system in the 
municipality of Sano Antonio de Padua

(Photo by U. Nehren)

Soil-related Ecosystem Services in the  
Atlantic Forest of Rio de Janeiro
The PEDES project started with various activities 
in Rio de Janeiro and at the ITT

The project PEDES – Soil-related Ecosystem 
Services in the Atlantic Forest of Rio de Janeiro 
– aims to the continuation and intensify scien-
tific relations with university partners in the 
Brazilian state of Rio de Janeiro in the interface 
of land and soil degradation, restoration and 
rehabilitation, and ecosystem services. Since 
the publication of the Millennium Ecosystem 
Assessment in 2005, the concept of ecosystem 
services has gained increasing scientific and 
practical importance, in particular as a basis for 
the creation of economic instruments aimed 
at a monetary evaluation of certain natural 
services essential to human existence. The 
creation of Payments for Ecosystem Services 
(PES) for farmers and other users can counteract 
the increasing degradation of ecosystems and 
landscapes.

In the heavily degraded landscapes of rural 
Rio de Janeiro, the recording and (monetary) 
assessment of ecosystem services has aroused 
great interest on both the scientific and the 
political side, and various PES projects have 
already been implemented. However, there is 
still a great need for research on soil-related 
ecosystem services, which is to be covered by 
the PEDES project. Through the stronger consid-
eration of soil-related ecosystem services in 
planning practice, it is hoped that the landscape 

will be stabilized, which will benefit erosion 
control, climate change adaptation and the 
mitigation of natural hazards such as drought, 
floods and landslides. 

In spring 2018, researchers from the Brazilian 
partner universities visited the ITT for a 
kick-off workshop to discuss upcoming activ-
ities. These activities included a research stay 
of the jointly supervised PhD student Gabriel 
Spínola Garcia Távora at the ITT. Gabriel used 
the time in Germany to work on his PhD thesis 
and supported a students’ project on soil-
related ecosystem services. Moreover, Cristina 
Mergner successfully defended her master's 
thesis "Perception of climate change and soil 
ecosystem-based adaptation practices in the 
northwest region of Rio de Janeiro State" 
under the umbrella of the PEDES project 
and in cooperation with the United Nations 
Framework Convention on Climate Change 
(UNFCCC). In October 2018, the ITT student 
Laura Vetter started a four-month internship 
at the PEDES partner EMBRAPA solos, and in 
December, Dietmar Sattler from the University 
of Leipzig and Udo Nehren visited the Brazilian 
partners and local stakeholders in three munic-
ipalities of the state. They selected study sites 
and identified local partners for future field 
research of master’s and PhD students.

By Udo Nehren

PEDES
Timeline

 Feb 2018

Project Leader
Udo Nehren (TH Köln) 

Partner
State University of Rio de Janeiro (UERJ); 

Federal University of Rio de Janeiro (UFRJ); 
Embrapa Solos (Soil department of the Brazilian 

Agricultural Research Corporation)

Funding
DAAD

Contact
udo.nehren@th-koeln.de

Science Policy Workshop 
Ecosystem-Based Adaptation to Climate Change 
in the Northern Java Coastal Area
The main objective of the workshop was to 
establish a science-policy dialogue in the 
region and to develop a first draft of a theory 
of change (ToC) for an Ecosystem-based 
Adaptation (EbA) project intervention. The 
workshop was the first step towards developing 
a strong R&D proposal for the upcoming IKI call 
(International Climate Initiative, German Federal 
Ministry of the Environment, Nature Conser-
vation, Building and Nuclear Safety). The IKI 
call places a strong focus on EbA approaches. 
These are now emphasized in many National 
Adaptation Plans (NAP) and also in the Paris 
Agreement settled National Determined Contri-
butions (NDC). The workshop discussions and 
elaborated ToC aimed to derive a proposal that 
as far as possible supports these NAP and NDC 
processes. The targeted region was Semarang, 
the capital of Central Java Province, in 
Indonesia. The main problems of Semarang are 
sea level rise, tidal floods, and land subsidence. 
Tidal floods occur periodically due to high 
tides and are worsened by sea level rise and 
land subsidence caused by over exploitation 
of ground water and the load of constructions. 
Adaptation is needed to respond to and to 
reduce the vulnerability of populations. 

The workshop had the participation of:
 – Faculty of Geography, Universitas Gadjah 

Mada (organizer)
 – Institute for Technology and Resources 

Management in the Tropics and Subtropics 
(ITT) at Cologne University of Applied 
Sciences, Germany (organizer)

 – Universidade Federal Fluminense, Brazil
 – Independent University Bangladesh
 – Directorate General for Climate Change 

Control, Indonesian Ministry of Environment 
and Forestry

 – GIZ Indonesia
 – Development Planning Agency of Semarang 

City
 – Universitas Diponegoro, Indonesia

By Rui Pedroso
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Strategies and Tools for a Sustainable Rural Rio de Janeiro 
Results of the INTECRAL Project Published in the 
Springer Series on Environmental Management
The German-Brazilian research project 
INTECRAL - Integrated technologies and 
services for a sustainable rural Rio de Janeiro - 
was successfully completed in 2017. The book 
"Strategies and Tools for a Sustainable Rural Rio 
de Janeiro" that was published at the end of 
2018 presents the main results of the project. 
The 31 chapters are written by researchers 
and practitioners of the INTECRAL project, the 
RIO RURAL program under the state secretary 
for agriculture and animal husbandry, and 
invited scientists from Brazilian universities and 
research institutes.

The book is a compilation of recent devel-
opments in land, ecosystem, and water 
management in rural areas of Rio de Janeiro 
State. The state is located in southeast Brazil 
within the biodiversity hotspot of the Mata 
Atlântica (Atlantic Forest), which hosts many 
rare and protected ecosystems and species. At 
the same time, the state emerged as one of the 
economic hubs in Latin America. The economic 
development was accompanied by industri-
alization and urbanization processes, as well 
as consumption and degradation of land and 
water resources. In recent years, efforts have 
been made to counteract these degradation 

processes and restore degraded landscapes to 
promote sustainable rural development. 

The book provides an overview of the different 
strategies and tools that have been developed 
in the INTECRAL project in the fields of 
agriculture, ecosystem management and biodi-
versity, integrated water management, land 
restoration, disaster risk reduction and climate 
change adaptation, as well as environmental 
governance and economic instruments. It 
covers a wide spectrum from applied research 
to science-policy interfaces, planning concepts 
and technical tools. At the same time it tries to 
bridge existing gaps between science, policies 
and practice. Due to this very applied, practice-
oriented and integrative approach it has a 
model character for other rural areas in Latin 
America. Readers to be reached by the book 
include scientists, practitioners, policymakers 
and graduate students in the field of environ-
mental management. 

By Udo Nehren, Sabine Schlüter and Claudia Raedig

INTECRAL

Book Cover

Silvopastoral System implemented in 
the INTECRAL project

(Credit: B. Fischer)

Degraded Pasture Landscape 
(Photo by U. Nehren)

The conference on Water Security and Climate 
Change, organized by the Centers for Natural 
Resources Development (CNRD), the Center for 
Sustainable Water Management in Developing 
Countries at Technische Universität Braun-
schweig (SWINDON) and the Food Security 
Center at the University of Hohenheim (FSC) 
was convened from 3-5 December 2018 under 
the auspices of Kenyatta University in Nairobi, 
Kenya.

Around 200 scientists and stakeholders from 
45 countries gathered for mutual exchange 
in order to contribute to the achievement of 
the Sustainable Development Goals, taking 
into account that a concerted collaboration 
between science, politics, business and civil 
society is required at all levels in order to ensure 
the water supply worldwide and manage the 
risks of climate change. 
Climate change has a massive influence on 
how the limited resource drinking water is 
managed. At the same time, well-designed 
water management is a key factor in enabling 
societies to adapt to climate change. Due to 
this complex system with its many natural 
and man-made influence factors, we require a 
comprehensive, interdisciplinary approach. 
How diverse but closely linked these major 
topics of our time are show the core messages 
on individual aspects which the researchers 
have formulated, such as on cross-border water 
management, urbanization and migration. 

"Water availability and migration flows are 
often mutually dependent," says Andreas 
Haarstrick from TU Braunschweig. "We thus 
observe in African and Asian countries that 
extreme weather events such as droughts 
trigger migration flows within a country, specif-
ically from rural to urban regions. The local 
infrastructure to provide clean water and treat 
wastewater cannot keep up with the rapidly 
growing population. A further result of this 
migration flow is the excessive and uncon-
trolled exploitation of surrounding water 
resources. This leads to poorer water quality due 
to the drop in groundwater level. Technology 
to combat these problems on site is already 
available. Implementation, however, often fails 
due to corruption and mismanagement in the 
affected countries or even because sustainable 
water projects are not a priority for the local 
government."

The researchers are demanding that signifi-
cantly more efforts and resources be invested 
in projects, organization, and scientific insti-
tutions in order to develop research- and fact-
based solutions. Universities must be founded 
and financed, above all in developing countries, 
in order to generate knowledge in the countries 
that are most severely affected by climate 
change and water shortage. Especially at a local 
and regional level, there is a lack of structures 
to enable collaboration between a wide range 
of partners and thus to make sure that strategic 

goals decided at an international level can 
also actually be implemented. The researchers 
see a key role here for universities. "They are 
anchored locally, they generate knowledge, 
and their task is to educate and pass on their 
knowledge" emphasizes Lars Ribbe.

The WSCC 2018 followed a successful series of 
conferences implemented by the Asian Institute 
of Technology in Bangkok (2016) and the 
Technische Hochschule Köln (2017). This series 
will continue in 2019, when the host will be the 
Universidad Autonóma of San Luis Potosí in 
Mexico. Thus, the principle has been established 
to develop the WSCC into an internationally 
recognized conference, which will continue in 
the following years.

By Sven Tönsjost

CNRD 
The Water Security and 
Climate Change (WSCC) 
Conference 2018
Strengthening universities as local actors, knowledge resources and intermediaries. The successful 
series of the WSCC conference continues in Africa. Scientists and stakeholders meet to discuss 
the most pressing challenges of today in regard to water security and climate change.
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Nile Research Partnership 
Initiating a Network of Research in the Nile Basin
In the era of North-South, South-North, and South-South cooperation, now that researchers are more 
mobile and able to share knowledge, experience, and complex data sets online or in person, inter-
national research is increasingly conducted via formal or informal partnerships and collaborations. 
Research partnerships facilitate the sharing of knowledge and expertise, the broadening of networks 
and learning about local research gaps and international best practices to create simplified, modernized 
and improved practices in the focused region. The NiRep (Nile Research Partnership) is an alliance of 
research, think-tank and higher education institutions sharing the common interest of acceleration of 
knowledge mobilization and application by connecting researchers with local users and beneficiaries in 
the Nile Basin.

NiRep’s regional and cross-regional partnership 
is characterized as clusters of inter- and trans-
disciplinary consortia aiming to establish long-
lasting research-led relationships that improve 
science capacity, strengthen the research 
environment, enable collaborators to develop 
multi-criteria and demand-driven solutions 
for more sustainable management and facil-
itate research focus on the natural and human 
systems within the Nile River Basin. The 2030 
Agenda being the central focus of research, 
NiRep works on a broad range of interrelated 
topics, using science and technology to identify 
opportunities to leverage resources, minimize 
duplication, and pursue additional support 
and resources toward the shared goals. In 
consultation with the scientific communities, 
practitioners, organizations and stakeholders, 
NiRep can build on a strong foundation and 
leverage the collective experience to develop 
and deliver the next generation of research 
partnership programs.

The long-term objective is to establish an 
environment to attract and maintain leading 
researchers to work with pooling initiatives 
to develop an innovative demand-driven and 
sustainable knowledge-generating system for 
co-creating and co-development of science 
and practice with case-based reasoning in the 
Nile Basin. 

NiRep not only enhances communication 
between international and local researchers 
and research centers, but fosters and 
contributes to the development of relevant 
research and knowledge in the Nile Basin. The 
key concepts exemplified in the application of 
the partnership model include science- and 
practice-driven research development, collegial 
partnership and collaborative project devel-
opment. This has resulted in progression and 
innovations in current water management 
practice and, importantly, dissemination of best 
practice advancement outcomes.

NiRep: Conceptual Framework

Based on its mission, NiRep intend to promote 
collaborative research and capacity devel-
opment by joining efforts from within the 
Nile basin and internationally. NiRep not 
only enhances communication between 
international and local researchers and 
research centers, but fosters and contributes 
to the development of relevant research 
and knowledge in the Nile Basin. The key 
concepts exemplified in the application of the 
partnership model include science-  
and practice-driven research development,  
collegial partnership and collaborative  
project development. 
By Mahsa Motlagh

NiRep
Timeline

 November 2018

Project Leader
Lars Ribbe (TH Köln)

Project Coordination
Mahsa Motlagh (TH Köln)

Partner
Institute for Technology and Resources 

Management in the Tropics and Subtropics (ITT), 
TH Köln (Germany)

Environmental Change Institute,  
University of Oxford (UK)

Centre for Advanced Decision Support for  
Water and Environmental Systems,  

University of Colorado (USA)

Department of Irrigation and Hydraulics,  
Ain Shams University (Egypt)

Water Research Centre,  
University of Khartoum (Sudan)

Department of Civil Engineering,  
Addis Ababa University (Ethiopia) 

School of Environmental Studies,  
Kenyatta University (Kenya)

Department of Geography, Geo-Informatics and 
Climatic Sciences, Makerere University (Uganda)

Contact
mahsa.motlagh@th-koeln.de

Since 2015, Basin.info.net has been providing basic information 
about river basins to stakeholders, students and researchers. Its key 
objective is to give an overview on the natural and socio-economic 
environment, major challenges, water uses, institutional and gover-
nance aspects, available data as well as concluded research, publi-
cations and links to sources related to the basins under study. Where 
possible, a database with hydro-meteorological and geospatial data 
is included. We hope that our basin descriptions can serve as a basis 
for stakeholders and students to understand the complexity of river 
basin systems, and provide valuable knowledge to sustain resources 
management and water allocation related decisions. 

Furthermore, we announce capacity-building measures, projects, 
conferences and workshops dealing with the topics described above.

In 2018, information about the three pilot regions of the Tropiseca 
Project (http://www.tt.th-koeln.de/blog/news/new-university-
cooperation-project-tropiseca/) was included: The Tempisque Basin, 
Costa Rica, the Paute Basin, Ecuador and the Magdalena Basin, 
Colombia. 

We encourage all colleagues, partners and students to contribute to 
Basin.info.net by including further basins or to correct and update 
the presented information.

By Alexandra Nauditt

New Case Studies on 
Basin.info.net

NiRep first partner 
meeting in Nairobi, 

Dec 2018.

Nile River in Khartoum
(Photos by Mahsa Motlagh)
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Session at the European Conference  
of Tropical Ecology
For ecologists, the gtö (Gesellschaft für 
Tropenökologie, Society of Tropical Ecology) 
has for decades been the platform in Germany 
bringing together scientists working interdis-
ciplinarily on ecological topics in the tropics. 
The mission of gtö is to promote the conser-
vation and rehabilitation of tropical biodiversity 
and ecosystems through research and its appli-
cation. In addition to a yearly organized interna-
tional conference, gtö also issues the scientific 
journal "Ecotropica". This year's annual meeting 
of gtö at European scale took place in France 
from 26 to 29 March 2018, at the conference 
center of the renowned Sorbonne University 
in Paris. The topic of this year's international 
conference 'Challenges in tropical ecology and 
conservation - global perspectives' attracted 
scientists from 42 countries all over the world. 

Claudia Raedig and Udo Nehren chaired the 
session 'Towards a resilient rural landscape in 
the Atlantic forest of Rio de Janeiro: experi-
ences from INTECRAL project'. Five experts from 
Brazil and Germany, who all are related to the 
BMBF-funded research project 'Integrated Eco 
Technologies and Services for a Sustainable 
Rural Rio de Janeiro' (INTECRAL), were invited 
with support of the CNRD (see page 18-19). 
In addition, the book 'Strategies and Tools for 
a Sustainable Rural Rio de Janeiro' (see page 
76) in the "Springer Series on Environmental 
Management", which summarizes the most 
relevant outputs of INTECRAL project, was intro-
duced to the international audience.

By Claudia Raedig
 

Developing Introductory Training Materials 

Water-Energy-Food-Security 
NEXUS
We developed a variety of training materials 
and concepts related to the WEF Security Nexus 
in the scope of the Nexus Regional Dialogues 
Program Phase I (2016 – 2018) funded by 
the European Union and the German Federal 
Ministry for Economic Cooperation and Devel-
opment (BMZ). The overall objective is to 
promote the dialogue and a stronger cross-
sectoral collaboration between the water, 
energy, agricultural and environment related 
sectors to improve decision-making processes. 
The program involves five regional Nexus 
dialogues, which are active in the Niger 
Basin, Southern Africa, Latin America and the 
Caribbean, Central Asia (Aral Sea region) and 

the Middle East and North Africa (MENA) region 
and involves national and regional policy-
makers, the private sector, academia and civil 
society. We developed two training modules 
that present hands-on tools and instruments 
on how to approach these challenges in 
practice: 

1. Introduction to the Water-Energy-Food 
(WEF) Security Nexus, 

2. WEF Nexus case studies from Europe and 
Germany 

By Alexandra Nauditt

The ITT goes  
to the  

 Sorbonne
Timeline

 Mar 2018

Session Chair
Claudia Raedig and 

Udo Nehren (both TH Köln)

Funding
CNRD

Contact
www.soctropecol.eu/

Website
www.soctropecol.eu/content/ 

conference-abstracts

Timeline
Sep 2017 – Dec 2018

Project Coordination
Lars Ribbe and  

Alexandra Nauditt (both TH Köln)

Partner
TH Köln 

GIZ

Funding 
GIZ

Contact
alexandra.nauditt@th-koeln.de 

 justyna.sycz@th-koeln.de

Conference center of the Sorbonne University
(Photo by Valentin Faivre -  

www.vfaivrephotographe.fr) 

Session members from left to right: Dietmar Sattler, 
PhD candidate Silke Lichtenberg, Claudia Raedig, 
Fatima C. Marquez Piña-Rodrigues, Augusto João 
Piratelli, Lorena Valeria Guzmán Wolfhard, Udo 
Nehren
(Photo by Claudia Raedig) 

After a political-technical Nexus dialogue in 
Latin American region, organized at the Natural 
Resources and Infrastructure Division of ECLAC/
CEPAL in Santiago de Chile, a training workshop 
was held together with the regional represen-
tatives of the GIZ Nexus Dialogue Programme 
as well as with lectures from ILPES, CEPAL and 
from the Institute for Technology and Resources 
Management in the Tropics and Subtropics 
(ITT), Technical University of Cologne.

The participants - all working in public insti-
tutions - came from 12 countries representing 
different sectors (water, energy, agriculture and 
apanning); each with a different task related to 
was therefore to support them in the imple-
mentation of a Nexus approach in their 

activities. "the Nexus". The overall objective of 
the training Further objectives were: 

1. To provide them with an overview on 
Nexus concepts, assessment tools and 
potential governance related implemen-
tation measures, 

2. To raise awareness about the challenges 
related to the individual sectors and the 
complexity arising from the interconnec-
tions between them and 

3. To inform them about tools and mecha-
nisms that promote Nexus friendly 
planning. 

By Alexandra Nauditt

Training Workshop in Santiago de Chile

"The Role of the Water-Energy-
Food Nexus in Planning Processes" 

Timeline
May 2018

Project Coordination
Lars Ribbe, Alexandra Nauditt,  

Justyna Sycz (all TH Köln)

Partner
TH Köln and GIZ

Funding 
GIZ; 

Natural Resources and Infrastructure 
Division of ELAC/CEPAL, Santiago de Chile
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84 WaterSec  ››

 Water Security and Climate Extremes: Building Big Data into Action

85 TropiSeca  ››

 Workshop in Costa Rica

86 D2D  ››

 Water Security in Jordan – From Data to Decision

87 DRYTIP  ››

 How to Avoid Reaching the Tipping Point in Rural Rio de Janeiro

88 ViWaT-MEKONG-Planning  ››

 EE+E Starts Research Project 

89 WEF-INDUS  ››

 Modeling and Assessing the Water-Energy-Food Security NEXUS  

 in the Indus River Basin
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Water Security and Climate Extremes: Building Big Data into Action 
Pilot Project for Developing a Water Security 
Toolbox in Ethiopia and Sudan
By combining freely available remote sensing-
based global data sets and models, WaterSec 
aims to develop the necessary information and 
tools for local and regional water resources 
assessment, which are needed for improved 
decision-making aboutwater security and 
economic development in that region.

Climate change will lead to water scarcity 
and drought in many regions of the world, 
especially in arid and Least Developed 
Countries in South Sahil and the Nile Basin. At 
the same time, increasing demand for water 
will often endanger water resources security 
and cause conflicts over water allocation. In 
many countries, data on water availability, 
water use, and efficiency are often very poor, 
so that no adequate decisions can be made 
for short-term or strategic measures towards 
increased water security. However, the rapid 
development of remote sensing, data analysis, 
modeling capabilities and advanced commu-
nication technologies offer tremendous oppor-
tunities to make a quantum leap in water 
resources management.

The pilot study area is the Dinder and Rahad 
river basin, a transboundary basin located in 
the Blue Nile basin in Ethiopia and Sudan. The 
WaterSec project closes the above-mentioned 
data and knowledge gap by developing and 
disseminating a scientifically based toolbox for 
the analysis and assessment of water resources 
security in the pilot project, which will later be 
transferable to other data scarce regions. 

In 2018, a science-policy dialogue workshop 
was conducted together with research partners 
in Sudan and Ethiopia including the University 
of Khartoum and University of Addis Ababa, 
in close cooperation with local stakeholders 
from public institutions and NGOs as well as 
international development cooperations. The 
purpose of this workshop was to make a good 
decision analysis to guide the development of 
key knowledge which will be implemented in 
the project. Other completed project activities 
include the preparation of a basin inventory 
including land cover analysis and basic water 
balance components to serve as a basis for a 
more in-depth analysis, as well as preparing 
programming scripts for drought indices calcu-
lations based on remote sensing data. 

By Zryab Babker, Lars Ribbe

WaterSec
Timeline

July 2017 – June 2020

Project Leader
Lars Ribbe

Project Coordination
Lars Ribbe, Zryab Babker

Partner
Khartoum University; 

Addis Ababa University

Funding
Ministry of Education and Research, NRW

Contact
lars.ribbe@th-koeln.de;  

zryab.babker@th-koeln.de

Website 
www.basininfo.net/research/WAST 

TropiSeca
Timeline

Jan 2016 – Dec 2019

Project Coordination
Alexandra Nauditt; 

 Justyna Sycz

Partner
ITT, TH Köln

Department of Geography,  
University of Costa Rica

Faculty of Civil Engineering, Javeriana University, 
Colombia

Department of Water Resources and Environmental 
Sciences (iDRHICA), University of Cuenca, Ecuador

Funding 
DAAD

Contact
alexandra.nauditt@th-koeln.de;  

justyna.sycz@th-koeln.de

Part of the field visit to the Rahad irrigation schemes,  
one of the biggest irrigation schemes in the Basin. 

Pastoralism using the available water in the scheme  
irrigation canal for watering their livestock  

One of the cash-crops (Cotton) planted in 
Rahad irrigation schemes 

(Photos by The National Water Research Centre 
staff in Khartoum, Sudan)

Tropiseca is a DAAD funded academic network 
project focusing on research and postgraduate 
education related to tropical drought risk and 
hydrology. In 2018, our annual meeting was 
hosted by the University of Costa Rica (UCR) in 
San José. During the workshop, we discussed 
research results, theses and publications 
related to tropical drought risk characterization 
and assessment of our case study basins: the 
Tempisque Basin, Costa Rica; Magdalena Basin, 
Colombia and the Paute Basin in Ecuador. In the 
scope of an open workshop, UCR invited key 
stakeholders and researchers to have a debate 
on potential synergies, societal research and 
educational demand in the context of climate 
change and droughts in the LAC region. We 
concluded the meeting with a field trip to the 
complex irrigation system located in our pilot 
area, the dry Tempisque basin.

Key information about the focal study regions 
can be found on www.basin.info.net: The 
Tempisque Basin, Costa Rica, the Paute Basin, 
Ecuador and the Magdalena Basin, Colombia. 
Recent publications from the group dealing 

with droughts in Central America can be 
found under: www.researchgate.net/project/
TROPISECA-Multi-lateral-University-Cooper-
ation-on-the-Management-of-Droughts-
in-Tropical-Catchments. 

Moreover, we worked on shared educational 
materials and the curriculum of the joint MSc 
Program on "Integrated Water Resources 
Management for Latin America and the 
Caribbean (IWRM-LAC)" to be established at 
the Department of Geography, University of 
Costa Rica (UCR) in August 2019. UCR is the 
largest public university in Central America 
with excellent facilities, attracting students and 
researchers from all Latin-American countries 
and worldwide.

Therefore, 2019 will be crucial for the success 
of our research, for obtaining further funding 
and our MSc Program for Latin America and the 
Caribbean.   

 By Alexandra Nauditt

Workshop in Costa Rica

TropiSeca Workshop  
August 2018, San José 

(Photo by Melisa Mena)
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D2D aims to design a concept for systematic 
integration of innovation in research towards 
reaching water security in Jordan. To co-create 
research products that are market-oriented 
and applicable in decision-making process. To 
achieve this, the project approach will be fine-
tuned by the involvement of different stake-
holders and governance experts throughout 
the project lifetime in forms of science-policy 
dialogue workshops and stakeholder meetings.

D2D trusts that evidence-based knowledge 
leads to efficient decision-making and 
promotes higher involvement of the academia 
in decision-making process. The project 
analyzes the current institutional structure of 
research-based innovation in selected case-
studies in Jordan. It studies the information 
required for sustainable water resources 
management in Jordan in terms of climate, 
water availability and infrastructure. 

The project initiates a social innovation 
platform serving the academic community to 
fit/calibrate their ideas and approaches based 
on the stakeholder and market requirements. 
It explores different models to support initi-
ating start-ups and incubators based on the 
research products and to awaken the entrepre-
neurial spirit.

The first project visit was held from 29 October 
2018 to 05 November 2018 in Amman Jordan. 
Several internal meetings as well as meetings 
with different stakeholders were held, 
including Ministries of Water and Irrigation 
and Environment, International Union for 
Conservation of Nature, CEWAS and Borda to 
introduce the project and explore cooperation 
possibilities.

By Sudeh Dehnavi

D2D
Timeline

Nov 2018 – Oct 2019

Project Leader
Lars Ribbe (TH Köln)

Project Coordination
Sudeh Dehnavi (TH Köln) 

Partner
ITT, TH Köln

Institute of Geological Sciences  
Hydrogeology Group, U Berlin

Chair of Hydrology and River Basin  
Management, TU München

School of Natural Resources Engineering and 
Management, German Jordanian University 

Water, Energy and Environment  
Center / INWARDAM

Funding
BMBF

DRYTIP
Timeline

Jun 2017 – May 2018

Project Leader
Dieter Anhuf (Uni Passau) 
Sabine Schlüter (TH Köln)

Project Coordination
Claudia Raedig (TH Köln) 

Dietmar Sattler (Uni Leipzig)

Partner
Universität Passau; Universität Leipzig;  

Friedrich-Schiller Universität Jena; Rheinische 
Friedrich-Wilhelms-Universität Bonn;United 

Nations University - Institute for Environment 
and Human Security (UNU-EHS); Embrapa Solos; 

Instituto Estadual do Ambiente INEA; Rio Rural 
Programme; Centro Nacional de Monitoramento 

e Alertas de Desastres Naturais (CEMADEN-
RJ); Associação Pró-Gestão das Águas da Bacia 

Hidrográfica do Rio Paraíba do Sul (AGEVAP); 
Universidade de São Paulo (USP); Universidade 

do Estado do Rio de Janeiro (UERJ);  
Universidade Federal de São Carlos (UFSCAR); 

Embrapa Milho e Sorgo; Jardim Botânico Rio de 
Janreiro (JBRJ)

Funding 
BMBF

As the major outcome of 2018 project activities, an interdisciplinary and transdisciplinary research 
project in the Atlantic Forest of Brazil was elaborated by the Brazilian-German research consortium.

Rio de Janeiro state in Brazil is home to the 
Atlantic Forest, one of the most diverse areas 
of Latin America and the world. At the same 
time, the area between the three cities of Rio 
de Janeiro, Sao Paulo and Belo Horizonte is the 
economical hub of the whole of Brazil. Due 
to agricultural and industrial development, 
forest fragmentation in this area is severe, and 
overexploitation of natural resources has led to 
increasing levels of land degradation. Although 
located in the humid tropics, in recent years 
dry periods particularly in the eastern part of 
the state put pressure on the dairy farmers. For 
the future, more and prolonged dry periods are 
predicted, and in the light of ongoing overex-
ploitation of resources, additional pressure of 
drier periods could head the social-ecological 
system of rural Rio de Janeiro towards its 
tipping point. 

In the DRYTIP pilot project, a research 
consortium consisting of Brazilian and German 
partners jointly developed an interdisci-
plinary and transdisciplinary approach to avoid 
reaching this tipping point. A crucial element 
of this approach is the ecohydrological model, 
and a second major component is a modular 
indicator set to assess the distance of the 
social-ecological system from its tipping point. 
In the workshop which took place in Leipzig 
from 8 - 9 January, the overall approach was 
detailed. The final project workshop took place 
in Jena from 4 - 6 April. The German partners 
finalized the end products of the research 
project (DRYTIP-BASE, see http://leutra.geogr.
uni-jena.de/drytipBASE) and discussed options 
for the exploitation of project results for future 
research projects.

By Claudia Readig and Sabine Schlüter

How to Avoid Reaching the Tipping Point in Rural Rio de Janeiro 
Social-Ecological Tipping Points in Drought-
prone Transition Zones of the Mata Atlântica

Water Security in Jordan –  
From Data to Decision
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WEF-INDUS is a joint German-Pakistan 
DAAD funded project focusing on research 
and postgraduate education related 
to Water-Energy-Food Security Nexus 
(WEF-Nexus) conflicts in the Upper and Central 
Indus River Basin in Pakistan.

The project, initiated in January 2016, was 
finished in December 2018. The project team 
is looking back on three years of intensive 
research cooperation accompanied by jointly 
organized workshops and excursions as well 
as students and lecturers exchange activities. 
The research focused on assessment of energy-
water demands and supply in the Central and 
Upper Indus River Basin under IPCC climate and 
socio-economic scenarios. 

The final workshop, organized in October 2018, 
was hosted by the ITT in Cologne. During the 
workshop, we discussed project results and 
publications related to the WEF-Nexus related 
conflicts in the study region. The scientific 
results of the project were published in two 
research papers: 

 – "Analysis of Current and Future Water 
Demands in the Upper Indus Basin 
under IPCC Climate and Socio-Economic 
Scenarios Using a Hydro-Economic WEAP 
Model" and 

 – "Integrated hydrological modeling for 
assessment of water demand and supply 
under socio-economic and IPCC climate 
change scenarios using WEAP in Central 
Indus Basin"

Next to the scientific benefits, the cooperation 
between both universities has strengthened 
the intercultural competencies of the project 
members. Significant differences characterize 
the relationship between the German and 
the Pakistani culture. Through the experience 
gained in the project, researchers and students 
obtained relevant skills for a successful cooper-
ation in bilateral German-Pakistani projects in 
the future.

Currently the project team is working on new 
research proposals to continue the Nexus 
related work in the region. In the face of 
increasing water scarcity, WEF Security Nexus 
conflicts are expected to be stronger. Hence, 
local stakeholders have expressed their strong 
demand for innovative approaches in natural 
resources management.    

By Justyna Sycz

Modeling and Assessing the 
Water-Energy-Food Security NEXUS in the 
Indus River Basin WEF-INDUS 

Timeline
Jan 2018 – Dec 2018

Project Coordination
Lars Ribbe,  Javed Iqbal,  
Justyna Sycz, ABM Firoz

Partner
ITT, TH Köln 

Institute of Geographic Information 
Systems (IGIS),  National University of 

Sciences and Technology (NUST)  
Islamabad, Pakistan

Funding 
DAAD 

Contact
justyna.sycz@th-koeln.de; 

abm.firoz@th-koeln.de

ViWaT-MEKONG-Planning (EE+E, RUB Ruhr University Bochum) 
cooperates with the projcts ViWaT-MEKONG-Engineering (KIT 
Karlsruhe Institute of Technology) and ViWaT-MEKONG-Operations 
(University Witten/Herdecke). All three projects are sponsored by the 
German Federal Ministry of Education and Research (BMBF). ViWaT-
MEKONG-Planning has a total budget of 2 million Euro.

Originally, the Mekong Delta was a marsh land but approximately 
100 years ago the area was drained through a system of canals, 
sluices, embankments etc. It developed into a highly productive rice 
cropping area with up to three harvests per year. 

Recent shifts from freshwater-based rice cultures to saltwater  
driven aquaculture led to land use conflicts and problems for the 
agricultural production. They are further intensified by climate 
change and the trans-border competition for water of the Mekong. 
Increasing industrial, agricultural and sanitary waste water 
discharges as well as the progressing saltwater intrusion into the 
dense system of rivers and canals affect the rice production in many 
areas of the Mekong Delta. 

ViWaT-MEKONG-Planning contributes to the development of strat-
egies for a sustainable as possible water and land use by identi-
fying land use conflicts and problems as well as potential solution 
approaches. The result is a contribution to a forward-looking 
Mekong Delta Integrated Regional Plan.

In detail, ViWaT-MEKONG-Planning contributes to
 – the adaptation to changing boundary conditions due to climate 

change and trans-border water management

 – the prevention or mitigation of problems related to water and 
land use in the Mekong Delta itself 

 – and to a forward-looking strategic regional plan for the Mekong 
Delta.

EE+E has been active in Vietnam for nearly 20 years and cooperates 
with the science ministry (MOST), the planning ministry (MPI), the 
environmental ministry (MONRE) and the important water research 
institutions.

The ITT - as an institute active in teaching and research in Vietnam 
for many years – is one of the 7 cooperation partners of ViWaT-
MEKONG-Planning coordinated by EE+E (RUB, Prof. Dr. Stolpe). 

 – EE+E Environmental Engineering and Ecology, Prof. Dr. Stolpe, 
Ruhr University Bochum

 – LSU Sanitary Environmental Engineering, Prof. Dr. Wichern, Ruhr 
University Bochum

 – RIM Spatial data processing and modelling, Prof. Dr. Thinh, 
Technical University Dortmund

 – ITT Institute for Technology and Resources Management in 
the Tropics and Subtropics, Dr. Katrin Brömme, University of 
Applied Sciences Cologne

 – Fraunhofer UMSICHT Institute for Environmental, Safety , and 
Energy Technology, Oberhausen

 – Ribeka GmbH, Bornheim
 – Disy Informationssysteme GmbH, Karlsruhe

By Katrin Brömme

EE+E is doing international research in 
Vietnam, South Africa and China and works on 
R&D projects in the fields of water resources 
and land use management as well as mining 
and environment (www.rub.de/ecology). 
EE+E closely cooperates with ZUM Centre 
for Environmental Resources Management 
at the Faculty for Civil and Environmental 
Engineering (www.rub.de/reb/ziu).

EE+E Environmental Engineering+Ecology
Prof. Dr. Harro Stolpe
Faculty for Civil and Environmental 
Engineering, RUB Ruhr University Bochum
harro.stolpe@rub.de
www.rub.de/ecology

Project Office in Vietnam since 2005
c/o VINACOMIN 
Vietnam National Coal and Mineral Industries 
Holding Limited Corporation
226 Le Duan, Dong Da
Hanoi, Vietnam

Research Project 
ViWaT-MEKONG-Planning Starts
The Mekong Delta in Vietnam is one of the regions most affected by climate change: sea level rise, salini-
zation of water resources, untreated wastewaters and overexploitation of groundwater put the living condi-
tions of about 17.5 million people living in an area about the size of Switzerland at risk. The situation is stressed 
even more due to the trans-border competition for water especially during the annual dry season.

Germany together with other countries (Vietnam, Netherlands, Australia, Japan, USA etc.) imple-
ments research and works on solutions for the problems in the Mekong Delta. The Ruhr University 
Bochum (EE+E Environmental Engineering+Ecology, Prof. Dr. Stolpe) began the research project ViWaT-
MEKONG-Planning to contribute to a long-term and sustainable planning of land and water resources 
in the Mekong Delta. ITT with its expertise in Vietnam is one of the cooperation partners.

EE+E Environmental Engineering+Ecology
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Last Name First Name Program Supervisor Nationality Thesis Title

Abdulrahman 
Babker Hajibrahim

Zryab IWRM 
MENA

Ribbe Sudan Suitability Analysis for Managed Aquifer Recharge through 
Rainwater Harvesting in Eastern Badia of Jordan

Abou Skhaila Carol J.R. IWRM 
MENA

Ribbe Palestine Drought Assessment in Orontes River Basin Using Satellite-
Based Meteorological and Vegetation Indices

Abromeit Annike Valentina REM Hamhaber Germany Systemic Monitoring and Impact Evaluation for Sustainable Devel-
opment Interventions - Design of a Context-Specific Procedure 
for a Rural Electrification Project in Sub-Saharan Africa

Adu-Sarpong Mary NRM Schlüter Ghana Analysing the Sources of Wood Supply to Sustain Domestic Wood 
Demand: A Case Study of Selected Wood Markets in Kumasi-Ghana

Aguilar Ramirez Arantza Paulina ENREM Hamhaber Mexico Sustainability in Fashion: Consumer Behavior and the 
Greening of the Garment Industry in Mexico

Al-Luaibi Ali Kousay 
Abdulatif

IWRM 
MENA

Elagib Iraq A Remote Sensing Approach to Evaluate the Variations of Precipitation and 
Evapotranspiration in Relation to Drought in the Tigris-Euphrates River Basin

Almasri Shahd IWRM 
MENA

Ribbe Germany Flood Water Management and Risk Reduction in Semiarid Cities - Amman

Alvarez Perez Luis Fernando REM Schneiders Panama Designing a PV-Diesel Hybrid System for Rural Areas in Senegal

An Quang Hung TERMA Roehrig Vietnam Operational Drought Warning in Vietnam Using Satellite Imagery

Arenz David REM Stadler Germany Optimized Modeling of Electrical Storage Heating Systems: 
Development of a Thermal Room Load Model

Aung Yin Wai Wai IWRM Pedroso Myanmar Economic Viability of Improving the Efficiency of Wegyi Dam 
Irrigation System, West Bago Division, Myanmar

Barriga Albuja Víctor Mauricio ENREM Hamhaber Ecuador Comparative Study of Renewable Energy Policies between 
Ecuador and Germany. Shifting from FITs to Auctions

Benavides 
Mondragon

Lucia Elsa ENREM Hamhaber Mexico Advancing Sustainability in Latin American Cities: A Case Study 
on the Urban Metabolism of San Luis Potosi, Mexico

Biesinger Alexander Heinz IWRM Ribbe Germany Conceptualizing a Smartphone Application for Combining Partic-
ipatory River Monitoring with Environmental Education

Bossek David Benedikt ENREM Schlüter Germany Analysis of the Integration of Volkswagen de Mexico's Sustainable 
Projects into the Emerging Mexican Emissions Trading 
System and their Environmental and Social Potential

Boxheimer Carolin REM Bhandari Germany Compensation of the Increasing Share of Renewable Energy in Electrical Grids 
with Seasonal Storage: A Case Study of the Amprion Network in Germany

Brauer Clemens Gerhard ENREM Bhandari Germany Participative Development of a Sustainable Vanilla Pod Dryer for 
Small Scale Vanilla Producers in the Huasteca Potosina, Mexico

Bulling Isabelle NRM Schlüter Germany Die deutsche Wildbretbranche Eine Markt- und 
Wertkettenanalyse, illustriert am Beispiel Eifel

Campos Zeballos Veronica Jazmin IWRM Ribbe Bolivia Hydrological Headwater Responses to Land Use Changes 
in the Rio Dois Rios Basin, Rio de Janeiro

Candia Felipe NRM Nehren Chile Assessment of Land Degradation Using UAV Photogrammetry 
in Grazing Areas of Itaocara, RJ, Brazil

Castillo Lopez Daiana Mayuri ENREM Hamhaber Columbia Evaluation of Food Flow: Urban Metabolism in the 
Northwest of Rio de Janeiro State, Brazil

Cisneros Vidales Alicia Anahí ENREM Hamhaber Mexico Building Sustainable Urban Metabolism through Resilience 
Strategies in La Pila, San Luis Potosi, Mexico

Cockburn Chaparro Ursula Cecilia NRM Nehren Peru Livelihood and Environmental Changes Assessment in the 
Peruvian Andes at Community Level, San Isidro Chicon - Peru

Delgado Juan Pablo REM Schneiders Mexico Assessment of Sustainable Energy Systems 
Integration for Business Hotels in Mexico

Dogge Adrian REM Hamhaber Germany Entwicklung eines Indikatorensystems zur Technologieüber-
tragbarkeit der Batterieoberleitungsbus in Solingen

Fahad Abdullah REM Hamhaber Bangladesh Energy Scenario Analysis of Niamey (Niger): The Role of 
Renewable Energy and Related Grid Expansion

Fanso Fonvinyuh 
Gordian

NRM Schlüter Germany Environmental, Social and Economic Impact of Forest Certification. 
An Assessment of the Forest Stewardship Council's 
Theory of Change and Impact.

Master's Graduates of the Academic Year 2017/2018

Last Name First Name Program Supervisor Nationality Thesis Title

Fernandez Bastos Maria Andrea REM Schneiders Columbia Set Up of a Model for Forecasting Wind Generation Profiles for Germany

Fischenich Anja IWRM Roehrig Germany Assessment of the Hydrological Regime: The German 
LAWA Method and its Applicability

Galindo Borbón Cecilia Maria ENREM Bhandari Mexico Comfort Perception and its Influence on Energy 
Consumption in Social Housing in Hot Dry Climates

Galinski Laura NRM Hamhaber Germany Online-to-Offline Platforms in a Circular Economy: Challenges and Require-
ments of Enhancing Digital Exchange Markets for Secondary Plastics

Gallegos Trujillo Viridiana ENREM Hamhaber Mexico The Role of Connectivity for Sustainable Regional Devel-
opment in the Highland Plateau Zone of San Luis Potosi

Garcia De La Torre Mariana ENREM Hamhaber Mexico Desarrollo de Competencias para la Sustentabilidad, a 
traves del Aprendizaje Basado en Escenarios

Geyer Daniel IWRM Ribbe Germany Performing a Decision Analysis for the Water Sector 
of the Vietnamese City of Da Nang

Guarin Cifuentes Diego Alexander ENREM Raedig Columbia Potential of Using Functional and Morphological Traits of Woody 
Species as Indicators of Dry Conditions in the Transition Zone of the 
Atlantic Forest (Mata Atlantica) in the Rio de Janeiro state, Brazil

Haller Beatrice 
Elisabeth Rafaela

NRM Schlüter Germany The Impact of Microcredits on Rural Poverty in the Altiplano of Bolivia

Halling Ann-Marlen NRM Hamhaber Germany Evaluating the Adaptation Potential of Urban Gardens for 
Climate Resilient Cities - The case of Cologne, Germany 

Hann Hamish Lyn IWRM Ribbe New 
Zealand

Hydrological Evaluation of Satellite-based Rainfall Estimates for 
Drought Management in the Imperial River Basin, Chile

Hundhausen Hendrik Dieter 
Walter

NRM Bhandari Germany Recycling and Disposal of Wind Turbine Generators

Katalimulingo Joshua Kaliba NRM Roehrig Uganda Examining Climate Change in Mubuku River Basin in Uganda

Khatakho Rajesh IWRM Elagib Nepal Performance of Precipitation Products on Rainfall 
Runoff Modeling in Koshi Basin

Klein Karina NRM Schlüter Germany Insights into the Potato Value Chain of Bolivia - Market Potentials 
for Integrating Native Varieties in the Context of Food Security

Kotchapetch Nunnapatch REM Stadler Thailand Technical and Financial Feasibility Study of Energy 
Recovery from Municipal Solid Waste in Thailand

Landa Rodríguez Camilo Ernesto REM Blieske Peru Implementacion de una Metodologia Didactica para la carrera 
"Instalador Electrico Autorizado y Fotovoltaica" empleando una 
Planta FV de 40 kW en la Fundacion Cristo Vive en Chile

Luig Katharina NRM Schlüter Germany The Institutional Framework of Community Seed Banks 
and their Contribution to Food Security in Bolivia

Madio Ngankeng 
epse Kemeni

Linda NRM Nehren Cameroon Urban Flood Mitigation through Communities Empow-
erment and Local Capacities Optimization: A Case Study 
of Mambanda Neighbourhood in Douala

Mahmoud Saber 
Mahmoud

Yasmin IWRM Ribbe Egypt Implementing the Concept of Environmental Flow in Egypt: Consid-
erations Regarding Social Concerns, Policies and Applications

McNamara Ian IWRM Ribbe Australia Drought Risk Management Solutions Using Water Allocation 
Modelling for Climate Change and Irrigation Development 
Scenarios within the Data-Scarce Imperial River Basin (Chile)

Moon Boram ENREM Schlüter Korea A Study of Solar PV Potential to Ensure Reliable Supply of 
Affordable Electricity in Favelas, Rio de Janeiro, Brazil

Morales Aguilar Gabriela ENREM Hamhaber Mexico Sustainable Development in Region Media through the 
"Zona Media Extension and Investigation Center" of 
the Autonomous University of San Luis Potosi

Neuer Lilian Magdalena IWRM Nehren Germany Effects of Land Use Changes on Key Ecosystem Services of the Coastal 
Dune System of Massambaba Beach, Rio de Janeiro, Brazil

Nguyen Tuan IWRM SEA Ribbe Vietnam Modeling the Water-Energy-Food Nexus in the Nile 
River basin (from Khartoum City to Dongola)

Nunez Ramirez Santiago ENREM Nehren Columbia Lessons Learned from the 2011 Landslide Event in Nova Friburgo, Brazil  
- A Resilience Study on the Community and Municipality Levels

Pampana Venkatesh REM Ribbe India Monitoring and Mapping Solutions using Sensor Nodes and Drones
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Pena Guerrero Mayra Daniela ENREM Ribbe Columbia Assessment Of Water Quality And Quantity For Agricultural Require-
ments During Drought Periods In The Maipo River Basin - Chile

Pfister Christoph REM Ribbe Germany Modelling of the pan-European Power Gener-
ation from Hydroelectric Power Plants

Ramírez Paredes Socorro Isabel ENREM Sturm Mexico Monitoreo del entomo para la salud infantil desde un 
enfoque integral. En un escenario metropolitano

Roach Emma Lauren IWRM 
MENA

Dehnavi Germany Rethinking Infrastructure Rehabilitation to Enhance the Armed Conflict 
Resilience of Basis Urban Water and Energy Service Provision - An 
Assessment of Selected Water and Energy Infrastructure in Fragile States

Roth Florian REM Stadler Germany Life Cycle Cost Analysis (LCCA) of the Production and Supply of 
Aviation Fuel in Brazil - A Cost Mapping Approach of Compa-
rable Scenarios for the Implementation of Alternative Jet Fuels

Sadat Sayed Mustafa REM Stadler Afghanistan Feasibility Study for a Solar-PV-(Hybrid) System 
for Small Businesses in Lagos, Nigeria

Saraf Kunal Kumar REM Waffen-
schmidt

India Impedance Measurement for Future Electricity Grid

Sauer Janine Tina ENREM Raedig Germany The Value of the Ecosystem Service Pollination within 
a Social-Ecological Systemin Huila, Colombia

Schattan Patricia IWRM Hamhaber Germany Evaluating Drought Management in an Urban 
Context: The Case of San Luis Potosi

Schnepf Marit NRM Raedig Germany Improving Human-Wildlife Co-Existence: Landscape Level Strategies to 
Enhance Wildlife Movement in Amboseli-Tsavo Ecosystem, Kenya

Sharma Roshan NRM Nehren Nepal Modeling Land Use Scenarios and Ecosyste Services in a Changing Landscape

Sierra Carreno Betsy Nathalie REM Bhandari Columbia Electricity Transmission Modeling in a Multiregional Energy 
System Model Including Power-to-mobility Pathways

Speen Svenja IWRM Pedroso Germany Payment for Watershed Services - The Potential of a 
Tourism Green Fund in the Mara River Basin, Kenya

Stutterheim Dennis REM Bhandari Germany Development of a Calculation Tool to Assess the Influence of Market 
Scenarios on the Profitability of PV Systems in Germany until 2050

Sulieman Rayyan Godat 
Allah Osman

IWRM 
MENA

Ribbe Sudan The Implications of Human-Induced Hydrologic Alterations in Trans-
boundary Rivers for the Water-Energy-Food Nexus: Tekeze-Atbara River

Swandiko Prillianto Satrio REM Bhandari Indonesia Renewable Energy Policy Assessment for Indonesian Power Market

Than Ha TERMA Roehrig Vietnam Some features of Water Pollution in Vietnam. Case Study: Wastewater 
Treatment of the Fishery Food Industry in the South of Vietnam

Thanos Dimitrios ENREM Hamhaber Germany Towards Sustainable Mobility-as-a-service: a Roadmap for 
San Luis Potosi, MX, Using the Maas Readiness Index

Tran Huong Thu IWRM SEA Ribbe Vietnam Evaluation of Hydrological Responses of Green Roofs 
on Stormwater Management in Hanoi

Vargas Amaya Daniel IWRM Ribbe Columbia Driving force, Pressure, State, Impact and Response of "El Quimbo" 
Project for the nearby communities in Huila -Colombia

Wangui Jane Wangari NRM Pedroso Kenya Assessment of Farming Community Paricipation in Soil Conser-
vation Measures in Thiba Catchment, Upper Tana Basin in Kenya

Wetzlar Nicholas IWRM Sturm Australia Design of Research and Testing Facility for Decentralised Waste-
water Management Technologies in Muscat, Oman

Woinowski Désirée Christin NRM Raedig Germany Impact of Major Infrastructure Ürojects in the Gulf of Aqaba: The 
Uncertain Future of Coral Reefs and Seagrass Meadows

Zahrah Raisa NRM Hamhaber Indonesia Communication Strategy for the "proklim" 
Project in Barudua Village, Indonesia

 
 
PhD Graduates of the Academic Year 2017/2018 
 
Name Supervisor Supervisor Co University Thesis Title

Nguyen Thi Ngoc, Duc Long Prof. Dr. Ribbe Prof. Dr. Thomas 
Rauschenbach,  
TU Ilmenau

Simulation and Optimization of the Operation of Existing 
(and Planned) Reservoirs to Control Floods, Droughts and 
Salt Water Intrusion in Vu Gia Thu Bon River Basin

Scientific Publications of ITT Members

Aboelnga, H., Saidan, M., Al-Weshah, R., Sturm, M., Ribbe, L. and Frechen, F. 
(2018). Component analysis for optimal leakage management in Madaba, 
Jordan. Journal of Water Supply: Research and Technology – AQUA. 67(4), 
384–396.

Amin, A., Iqbal, J., Asgar, A. and Ribbe, L. (2018). Analysis of Current and Future 
Water Demands in the Upper Indus Basin under IPCC Climate and Socio-
Economic Scenarios Using a Hydro-Economic WEAP Model. Water. 10(5), 
537.

Baez-Villanueva, O. M., Zambrano-Bigiarini, M., Ribbe, L., Nauditt, A., Giraldo-
Osorio, J. D. and Xuan Thinh, N. (2018). Temporal and spatial evaluation 
of satellite rainfall estimates over different regions in Latin-America. 
Atmospheric Research. 213, 34–50.

Basheer, M., Wheeler, K. G., Ribbe, L., Majdalawi, M., Abdo, G. and Zagona, E. 
A. (2018). Quantifying and evaluating the impacts of cooperation in trans-
boundary river basins on the water-energy-food nexus: The Blue Nile 
Basin. Science of the Total Environment 630, 1309–1323.

Bhandari, R., Saptalena, L.R. and Kusch, W. (2018). Sustainability assessment 
of a micro hydropower plant in Nepal. Energy, Sustainability and Society. 
8(1), 3.

Bhandari, R. and Pandit, S. (2018). Electricity as a Cooking Means in Nepal—A 
Modelling Tool Approach. Sustainability 10(8), 2841.

Birnbaum, D. and G. Lamberty. (2018). Applicability of the German Hydro-
morphological Assessment Approach to Tropical Rivers, pp. 173–189. In: 
U. Nehren, S. Schlϋter, C. Raedig, D. Sattler and H. Hissa (eds.). Strategies 
and Tools for a Sustainable Rural Rio de Janeiro. . Springer International 
Publishing. 

Buriti, R., Al-Saidi, M. and Ribbe, L. (2018). Challenges of multi-level water 
governance at micro-watershed level - A case from Rio de Janeiro, Brazil, 
IOP Conference Series. Earth and Environmental Science 191(1), 012120.
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