
Annual Report
2019

ITT
Institute for Technology and 
Resources Management in 
the Tropics and Subtropics

Technology 
Arts Sciences
TH Köln



Cover photo by Artur Lana
Field trip with students from geophysics near Itaipu Beach

Annual Report
2019

ITT
Institute for Technology and 
Resources Management in 
the Tropics and Subtropics

Technology 
Arts Sciences
TH Köln



Contents

ITT on the move ››

Sabine Schlüter
Director ITT

Dear Reader,
ITT has embarked on a pathway of transformation as the potent nucleus of a 
new TH Köln faculty. We are more than ready to seize the new opportunities 
resulting from the foundation of the Faculty of Spatial Development and 
Infrastructure Systems inaugurated in October 2019. 

In 2019, ITT has proved yet again its international significance in responsible 
resources management through higher education, networking, and research. 
Success stories are presented in this report. 

New research projects have emerged, such as the BMBF-funded PolyUrb 
Water in Southeast Asia and the TRABBIO project in Brazil. The successful 
integration of teaching and research has become a standard very much 
supported by research-oriented university cooperation initiatives such as 
the DAAD-funded initiative “CEO – Competencies for Entrepreneurship and 
Employability Opportunities” with the Ain Shams University, Egypt. 

The WSCC Conference jointly organized with the Autonomous University of 
San Luis Potosí, Mexico (UASLP) was a prime example of active cooperation of 
the globally established university partnerships through the CNRD network, 
while attracting a large number of international scholars. The partner 
UASLP together with the ITT have demonstrated the value of international 
integration. The next conference will take place in Hanoi in 2021.

The steady core of ITT’s success is the smooth and successful running of the 
study programs of the ITT within the wide range of international partner-
ships. The year 2019 broke a benchmark in the number of applicants to the ITT 
programs, with more than 1000 applications. The highly competitive TH Köln 
award for excellent teaching went to Johannes Hamhaber, congratulations! 
This is the second award to ITT and an incentive for all ITT lecturing staff.

Sustainability initiatives of the ITT students must also be highlighted here, 
such as responsible food management at the TH Köln though the “Green 
Canteen” initiative, recycling for notebooks (Papierpilz) and Do-it-Yourself 
training for avoiding plastics.

The drive of ITT members and ITT partners has made 2019 a successful year, 
let us move on!

Sabine Schlüter
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In July 2019, ITT was set on a pathway of trans-
formation. Sessions with ITT staff and finally the 
election of the ITT board have resulted in a change 
in ITT leadership. After ten successful years with 
Lars Ribbe at the steering wheel, Sabine Schlüter 
took over the role of Executive Director of the ITT, 
supported by Jackson Roehrig and Lars Ribbe as 
the Deputy Executive Directors. 

While aware of the fact that the Faculty of Spatial 
Development and Infrastructure Systems would 
eventually be established with ITT as one of 
its institutes, the process had accelerated by 

September, when it became clear that the faculty 
had to be inaugurated immediately to allow 
for future funding by federal sources for the 
German Coal Exit. Lars Ribbe was appointed as 
the founding dean, supported by Rainer Feldhaus. 
Since then ITT, together with colleagues from 
almost all faculties, has been part of a speedy 
process of developing curricula and research strat-
egies. We have settled into collaborative struc-
tures and have moved forward with developing 
visions of the role and integration of ITT into 
the new faculty situation. Ongoing processes to 

(Photo by Ricarda Bruder)

ITT on 
the 
move

establish new professorships are the first step in 
developing the capacities for a study program 
starting with the development of a Bachelor 
of Engineering starting in winter term 2021 
in the area of regional planning, considering 
engineering fields of technical and natural infra-
structure management. Further capacity devel-
opment will evolve with the expansion of the 
study programs. 

In their new functions as Director of the ITT and 
Dean of the Faculty of Spatial Development 
and Infrastructure Systems, Sabine Schlüter and 

Lars Ribbe join forces to secure the future of ITT 
while benefitting from the upcoming opportu-
nities. The involvement of everybody in designing 
the future faculty and thus the future of ITT is a 
unique opportunity and the way to a successful 
transition for the benefit of ITT students, alumni, 
and partners in higher education and research. 
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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

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.
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The ITT in Numbers
Budget and (Third-party) Funding

The ITT in Numbers
First Semester Applications and Intake
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The ITT in Numbers
Different Actors at the ITT

The ITT Staff
New Members Joined the ITT in 2019

Environment and Resource 
Economics

Integrated Land and Water 
Resources Management

Regional Management

Renewable Energy Systems

Resources Management and 
Envionmental System Science

Water Supply and Sewage 
Technology

1

4

6

7

2

3 5

Photo 4
Maren Krätzschmar
Research Associate • CEO coordination

Photo 5
Ian McNamara
Reserach Associate • Water Resources Management

Photo 6
Hassan Aboelnga 
PhD researcher Urban Water Security • CEO IWRM 
Project coordination

Photo 7
Katrin Brömme
Senior Researcher

Photo 8
Julian Fleischmann
Research Associate • doctoral candidate

Photo 1
Saher Ayyad
Research Associate • Water Resources Management, 
Sustainable Development, GIS

Photo 2
Greta Dekker
Research Associate • Natural Resources Management

Photo 3
Laura Longerich
Head of Marketing and Communcation

8
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Renaming VDF

Friends of the ITT
In May, Prof. Prof. h.c. Dr. Hartmut Gaese relinquished the chairmanship of the associ-
ation, which he had held since its foundation in 1998. The ITT and the association are very 
grateful for the many years of responsible management of the association. Through his 
commitment, student life at ITT has become more colorful, many students have received 
grants, and awards for special achievements have been created. The members of the 
association are primarily ITT alumni, who appreciate him as an open and warm person. 
He opened doors and supported the ITT family. Dr. Udo Nehren, as the new chairman 
of the association, takes over this office with great respect for the achievements of Prof. 
Gaese and has set himself the goal of continuing the association as a contribution to the 
ITT community.

To reflect its international character, the association will now bear the English name 
"Friends of the ITT e.V.", as a sign of the cohesion and special nature of the Institute. 

By Udo Nehren Old and new managing board

Contents ›› The ITT at a Glance ›› Education ›› Research ›› Annex ››
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Autonomous University of San Luis Potosí
Multidisciplinary Postgraduate Programs in Environmental Sciences 

San Luis Potosí, Mexico

University of Wisconsin - Stevens Point
College of Natural Resources

Stevens Point, USA

Pontifical Javeriana University
Science and Engineering of Water and Environment
Bogotá, Colombia

University of West Indies
Centre for Resource Management 
and Environmental Studies 
Cave Hill, Barbados 

University of Costa Rica
Department of Geography

San José, Costa Rica

University of Cuenca
Department of Water Resources and

Environmental Sciences
Cuenca, Ecuador

Fluminense Federal University
Institute of Geosience
Niteroi, Brazil

State University of Rio de Janeiro
Department of Environmental and Sanitary Engineering

Rio de Janeiro, Brazil

University of Ghana
 Institute for Environment and

Sanitation Studies
Accra, Ghana

University of Cape Coast
Department of Environmental Sciences

Cape Coast, Ghana Kenyatta University
School of Environmental Studies

Nairobi, Kenya
Institute for Environment, Climate  
and Development Sustainability
Dar Es Salaam, Tanzania

University of Zambia
Integrated Water Resources 
Management Center
Lusaka, Zambia

Sultan Qaboos University
Muscat, Oman

Qatar University
Centre for Sustainable Development 

Doha, Qatar Yezin Agricultural University
Climate Smart Agriculture Center

Nay Pyi Taw, Myanmar

Asian Institute of Technology
Bangkok, Thailand

National University of Sciences and Technology
Institute of Geographical Information Systems
Islamabad, Pakistan

Addis Ababa University
School of Civil and Environmental Engineering
Addis Ababa, Ethiopia

University of Khartoum
Water Research Center

Khartoum, Sudan

University of Jordan
Water, Energy, and Environment Center

Amman, Jordan German Jordanian University
Civil and Environmental 
Engineering Department
Amman, Jordan

Shahid Beheshti University
Environmental Science Research Institute

Tehran, Iran

TH Köln – University of Applied Sciences 
Institute for Technology and Resources

Management in the Tropics and Subtropics
Cologne, Germany

Tribhuvan University
Institute of Engineering

Kathmandu, Nepal Independent University, Bangladesh
School of Environmental Science and Management 
Dhaka, Bangladesh

Vietnam Academy of Water Resources
Centre for Training and International Cooperation
Hanoi, Vietnam

Visayas State University
Institute for Strategic Research and
Development Studies
Baybay City, Philippines

Hue University of Agriculture and Forestry
Faculty of Agronomy
Hue, Vietnam

Gadjah Mada University
Faculty of Geography
Yogyakarta, Indonesia

Ain Shams University
Faculty of Engineering

Cairo, Egypt

Catholic University of Valparaíso
Faculty of Agronomy

Valparaíso, Chile

University of La Frontera
Department of Civil Engineering

Temuco, Chile

Pontifical Catholic University of Chile
Department of Ecosystems and Environment
Santiago, Chile

The Centers for Natural Resources and Development (CNRD) is a global network of higher education institutions 
promoting academic exchange and cooperation in the area of natural resources management, in particular 
related to water, land, ecosystem, and renewable energy resources. CNRD is based on an interdisciplinary and 
international approach, linking partners from different regions and professional backgrounds.

Centers for Natural Resources 
and Development

The Centers for Natural Resources and Development is coordinated by ITT 
and supported by the German Academic Exchange Service (DAAD) and 
the Ministry for Economic Cooperation and Development (BMZ). Since its 
foundation in 2009, the CNRD has grown steadily and now has more than 
30 members. 

CNRD’s vision is to be recognized as an internationally renowned 
knowledge network for sustainable natural resources management to 
address global challenges, local action, and development.

The CNRD’s mission is to operate as an international network of higher 
education institutions that collaborates with local actors to develop 

evidence-based action plans for sustainable management of natural 
resources and development by fostering quality higher education and 
transformative research.

CNRD strives to:
 – Strengthen capacities of the member institutions to impact evidence-

based decision-making, supported by an international and global 
network.

 – Provide young professionals and researchers with the necessary 
competencies to become responsible decision-makers and change 
agents in natural resources management.

 – Respond to societal challenges in natural resources management and 
development by co-designing demand-driven scientific knowledge.

Any activity and cooperation within CNRD is related to the core topic: the 
sustainable management of natural resources in regard to development. 
The CNRD core products and activities are clustered into the three key 
processes: education, research, and capacity development and are 
supported by academic staff of the partnering universities with the aim 
to guarantee high quality results.

The Labs for Natural Resources and Development are the network’s 
cooperation hubs in which context all the CNRD activities take place. 

The LNRDs are inspired by the concept of a ‘living lab’ and thus offer an 
alternative form of cooperation between science and civil society. Each 
LNRD is related to a specific case study area, located in the CNRD partner 
countries, from which specific environmental and socio-economic 
challenges are addressed. Stakeholders from academia and practice 
jointly develop research results, assuming that the findings are adopted 
more easily by society, politics and industry.

By Sven Tönsjost
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CNRD sums up ten years of cooperation 
and sets the course for the future
Since its launch in 2009, the CNRD has grown steadily to 34 
members. As diverse as the partner structure, as diverse is the 
range of activities in CNRD. Workshops on curriculum devel-
opment, didactic trainings, scholarship programs for PhD and 
master’s students, joint research proposals, exchange of lecturers 
and researchers, a scientific journal, a conference series on water 
security and climate change, the development of the interdisci-
plinary master’s course on Resource Efficient Cities (IMaREC), as well 
as a wide range of teaching materials, including educational films 
and the MOOC on disasters and ecosystems are just some of them. 

From 31 October to 2 November 2019, CNRD members from 
16 countries gathered at the Autonomous University of San 
Luis Potosí, Mexico, in order to reflect on CNRD’s past perfor-
mance, and to promote future activities. The cooperation 
focused in particular on: (1) the enhancement of the IWRMnet 
– a sub-network of CNRD members who join forces in terms of 
integrated water resources management through developing joint 
teaching modules; (2) the promotion of IMaREC which is expected 
to be implemented at various CNRD partner institutions; and (3) 
the planning of joint activities related to disaster risk reduction 
and climate change adaptation.

At this year’s Annual Network Meeting, two new partner insti-
tutions joined the CNRD: the Asian Institute of Technology – AIT 
(Thailand) and the University of West Indies, Centre for Resource 
Management and Environmental Studies – CERMES (Barbados). 

Special thanks to the UASLP for organizing the CNRD network 
meeting in the same week of the WSCC conference, demonstrating 
the outstanding partnership between ITT and UASLP.

By Sven Tönsjost

CNRD
Annual Network Meeting
CNRD’s members gather in San Luis Potosí, 
Mexico (31 October – 2 November 2019)

Project Information

Centers for Natural Resources 
and Development (CNRD)
Timeline
2015 - 2019

Project Coordination
Sven Tönsjost

Project Leader
Lars Ribbe

Partners
-

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

Contact (ITT/external): sven.toensjost@th-koeln.de

Website: https://www.cnrd.info/

The CNRD exceed project receives another three years of project funding to continue its work.  
A tribute to the TH Köln and the ITT for their efforts of the past ten years in the program Higher  
Education Excellence in Development Cooperation – exceed

For more than a decade, the Centers for Natural 
Resources and Development at TH Köln have 
been connecting universities worldwide 
with a focus on teaching and research on the 
sustainable management of natural resources. 
Thirty-four scientific institutions are currently 
cooperating within the network. CNRD is now 
being funded for another three years through 
the exceed program of the German Academic 
Exchange Service (DAAD) in order to pass on 
its many years of experience to new exceed 
centers.

With the exceed program, the DAAD promotes 
cooperation with reference to the Sustainable 
Development Goals (SDGs) between German 
universities and universities in countries in 
the global south. In 2009, the funding started 
with five projects, including the CNRD, coordi-
nated by Prof. Dr. Lars Ribbe from the Institute 
for Technology and Resource Management in 
the Tropics and Subtropics (ITT). For a further 
funding phase, seven new projects have 

now been selected, which benefit from the 
experience of the preceding projects.

“The CNRD network has grown steadily since 
it was founded and today supports multi-
lateral master’s, doctoral, and online programs, 
conducts cooperative research projects, and 
regularly organizes specialist conferences. 
In particular, it has designed a model for 
integrating teaching, research, transfer, and 
application in the form of living laboratories, 
that are currently being implemented with 
numerous partners worldwide. We are pleased 
to pass on this management knowledge to 
the new exceed centers”, says Professor Ribbe, 
former head of the ITT and currently founding 
dean of the Faculty for Spatial Development 
and Infrastructure Systems.

In addition to the transfer of expertise, the 
CNRD will also continue its previous activities.

By Christian Sander

Timeline
2020 – 2022

Project Leader
Lars Ribbe

Project Coordination
Sven Tönsjost 

Funding 
DAAD

Contact 
sven.toensjost@
th-koeln.de

Website
https://www.cnrd.info/

Extended funding for the Centers for Natural 
Resources and Development (CNRD) project
Sharing of knowledge between universities
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Water Security and Climate Change  
conference 2019
WSCC goes Mexico
Scientists, policymakers, and stakeholders from various sectors discuss the diverse  
facets of water security and its relation to climate variability and change.

From 28 to 30 October 2019, the Water Security 
and Climate Change (WSCC) conference was 
implemented at the Autonomous University 
of San Luis Potosí, Mexico. Around 180 partic-
ipants from about 30 countries participated 
in 15 thematic sessions to discuss the diverse 
facets of water security and its relation to 
climate variability and change. 

Water security as well as climate change are 
cross-cutting elements of recent global agree-
ments, such as the Sustainable Development 
Goals, the Paris Agreement on Climate Change, 
and the Sendai Framework for Disaster Risk 
Reduction. Science should and can play 
an important role in contributing to the 
achievement of these goals. However, the WSCC 
strives to go beyond science and build bridges 
between various disciplines and sectors as well 
as different groups of stakeholders. Serving 
as a platform for discussions about water 
secure societies, by providing a stimulating 
environment with the intention of yielding 
innovative ideas and grounds for implemen-
tation, the WSCC 2019 continued a series of 
successful conferences in Bangkok, Cologne, 
and Nairobi.

WSCC 2019 continued the interdisciplinary 
format of previous years, dedicating a number 
of sessions to technical aspects of water 
security, for example, groundwater, water 
quality, and wastewater management, but also 
covering multidimensional issues like the role 
of the Sustainable Development Goals, urban 
water management, nature-based solutions, 
and food security, as well as perspectives from 
the social sciences.

Particularly pleasing was the high proportion of 
young scientists from Asia, South, and Central 
America as well as Africa who were able to 
present their research projects funded through 
the German Academic Exchange Service’s 
program Higher Education Excellence in Devel-
opment Cooperation – Exceed. The Centers 
for Natural Resources and Development - 
CNRD, ITT, and TH Köln as co-organizers of 
the conference series look forward to the next 
WSCC in 2021, hosted by the Vietnam Academy 
for Water Resources in Hanoi, Vietnam.

By Sven Tönsjost

Timeline
2015 – 2019

Project Leader
Lars Ribbe

Project Coordination
Sven Tönsjost 

Funding 
DAAD

Contact 
sven.toensjost@
th-koeln.de

Website
https://www.cnrd.info/
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Teaching award of the 
TH Köln for Prof. Dr. 
Johannes Hamhaber  
of the ITT
Prof. Hamhaber was given an award for the conception of 
the simulation game “Private Sector Participation in Water 
Supply in Water Scarce Cities – A Role Play Exam for Urban 
Resources Governance” in the module “Public Service and 
Housing Provision”. The concept was first used in teaching in 
2008, and continuously refined and finally used as a form of 
examination. In a fictitious scenario, a defined region suffers 
from a lack of water supply. All necessary information is 
jointly prepared by the students before they receive the 
characterization of their respective roles within the scenario 
between three and five days before their examination 
date. The examination consists of the performance of the 
role play, which is observed and documented by recording 

students. The students have to argue, discuss, and react 
to the other stakeholders from their assigned role. Their 
performance is graded based on the level of their prepared 
arguments, their use of real-world cases, and of real-time 
responses in discourse.

Awarded publicly at the Day of Excellent Teaching in 
September, the Award honors innovative teaching concepts 
and, thus, is a special commitment to the learning success of 
the students at ITT.

By Udo Nehren

Photo 1
Award Winner 2019

Photo 2
Prof. Dr. Sylvia Heuchemer, Vice 
President for Teaching and 
Studies and Prof. Dr. Johannes 
Hamhaber 

Photo 3
Prof. Dr. Stefan Herzig. President 
of the TH Köln congratulates the 
prize winner

(Photos by TH Köln / Heike Fischer)

1

2

3
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In 2019, a total of 87 students were registered 
for the master’s programs in Cologne as well 
as for the cooperative programs with Jordan 
and Mexico, joining from 29 different countries. 
The majority of students were from Germany, 
followed by Mexico, India, Ghana and the US. 
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.

On 23 September, ITT celebrated the master’s 
graduates from the previous academic year in 
an official ceremony. Seventy-seven students 
successfully graduated in 2019. Three graduates 
were honored for the best master’s thesis 

award within their study field. The award is 
sponsored by Friends of the ITT e.V., providing 
500€ for each winner. 

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 2019, a group of students joined 
a trip to Qatar to gain a deeper understanding 
about the water-related problems in the 
country. 

This was also a year with new projects and 
continuous cooperation in education-related 
fields, amongst other things, the development 
and implementation of a master’s program in 
Integrated Water Resources Management in 

Costa Rica (IWRM Lac), as well as a new project 
focusing on competence towards employment 
opportunities in Egypt. 

The Green Canteen, an initiative originating 
within a group of ITT students, is standing 
up for a sustainable food chain within the 
University’s cafeterias inside Cologne. Within 
the project’s three classes in Winter Term 
2019/20, student groups were working on a 
CO2 footprint calculation and a supply chain 
analysis in order to support this initiative.

The following pages will provide a deeper 
insight into these topics and further education-
related highlights.

Education at the ITT

Renewable Energy 
Management 
MSc

International
held in Cologne

Natural Resources 
Management 
MSc

International
held in Cologne

Latin America and the Carribean
held in Cologne/Mexico

Integrated Water Resources 
Management
MSc

International
held in Cologne

Middle East and North Africa
held in Cologne/Jordan
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PhD Students at the ITT
The ITT offers its PhD students a worldwide network of partner 
universities, with joint mentoring and guidance through leading experts, 
as well as local support for the fieldwork activities. 

The ITT PhD topics are inspired by the UN Sustainable Development Goals, which together 
with the ITT research lines (Coping with climate change, variability and environmental risks; 
Improving resource use efficiency; and Maintaining ecosystem functions and services), serve as 
a reference for the research design of the single PhD projects. The doctoral studies are typically 
embedded into multilateral and interdisciplinary research projects developed together within 
the ITT network. 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.

At the ITT, the doctoral studies are designed in a three-year timeframe including four main 
standard components: (i) Supervision 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 at international conferences. 

Take a look inside at the research work of two very interesting PhD candidates at the ITT!

By Rui Pedroso
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Projects
30  Sustainability in Transition ››

Student Excursion to Qatar 12–20 February 2019

32  Matchmaking-Workshop in Quito ››

German-Ecuadorian research co-operation program on biodiversity and climate 

change (2019–2021)

33  “Competences for Entrepreneurship and Employability Opportunities ” (CEO) ››

Building Higher Education Governance at Ain Shams and TH Köln

34 Project II in cooperation with the city of Cologne ››

Nature-based solutions and engineered infrastructure for risk reduction in coastal 

areas: the case of Corinto/El Realejo in Nicaragua

35  Summer school - from data to decision: Assessment of the Water-Energy-Food 

(WEF) security nexus ››

37 Integrated water resources management for Latin America and the Caribbean ››

38  Master’s program “Natural resources management for disaster risk reduction and 

climate change adaptation” at Thuy Loi University, Vietnam ››

Enriching graduate profiles of IWRM and NRM students with disaster risk reduction 

and climate change adaptation competencies

40  International conference ‘Tropical biology and sustainable development’ in 

Madagascar ››
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Qatar, a country with high GDP and living standards, has 
developed rapidly during the last few decades. Located 
at the Persian Gulf, the climate situation is arid, with high 
summer temperatures and low rainfall intensity, which put 
high pressure on the country’s wellbeing. In addition, the 
national economy has developed through natural resources 
such as gas and is still dependent upon them. 

During this excursion, we had the chance to get to know and 
learn more about the following aspects of Qatar:  

1. Economic Aspects and Sustainability

We visited the Qatar Shell Science and Technology Park, 
which is running advanced research programs in the fields of 
energy and environment to contribute to the development 
of Qatar’s oil and gas industry. In addition, we joined a 
workshop on “Wild medicinal plants and their medicinal uses 
in Qatar” at Qatar University. Three ITT students presented 
their results on their third semester project work on “Oppor-
tunities to build a pharmaceutical industry based on the 
wild plants in Qatar”. 

2. Ecosystems 

A field trip to Purple Island in Al-Khor allowed us to learn 
about a mangrove ecosystem by paddling through the 
mangroves with kayaks. When visiting a desert camp, we 
had the chance to experience the desert and its fragile 
environment. 

3. Agriculture 

We were invited to visit a small-scale local herbal plant farm. 
Due to the climate circumstances, agriculture practices are 
not very common in Qatar. We had the chance to see local 
adaptation methods and discussed aspects of water usage. 

4. IWRM and Water Supply / Water Use 

Qatar, as a water-scarce country with low water avail-
ability, is highly dependent on desalination and treatment 
of seawater for domestic use. We had the chance to visit a 
wastewater treatment plant in Doha, which – supported by 
an intensive technology – is able to treat wastewater to a 
high scale of purity. During our visit to the ConocoPhillips 
Global Water Sustainability Center we discovered more 
about the promotion of water conservation awareness on 
the community level. 

5. History, Culture and Social Aspects

We visited historical sites such as the ancient fort of 
Al-Zubara and Souk Waqif in Doha. The city of Doha is 
known for its famous skyscrapers. Nevertheless, the city 
development is also looking at the preservation of the 
historic quartier and buildings within Msheireb, a project 
in downtown Doha. On the last day, the students had 
the chance to present their lessons and impressions of 
this excursion at a conference at Qatar University as part 
of the Doha-Cologne International Development Week. 
This excursion was supported and co-financed by Qatar 
University and the Centers for Natural Resources and Devel-
opment (CNRD).

By Sudeh Dehnavi, Jörn Trappe
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Sustainability in Transition
Student Excursion to Qatar 12–20 February 2019

In February 2019, a group of 14 students from the IWRM Mena as well as the ENREM master’s programs joined a scientific 
excursion to Qatar. This excursion was carried out as part of the “Doha-Cologne International Development Week” with a 
focus on “Sustainability in Transition” and was organized in close cooperation with Dr. Mohammed Al-Saidi, member of the 
College of Arts and Sciences of Qatar University. As part of this event, the students visited different organizations, events, 
and sites with the thematic focus of water, agriculture, and energy, as well as environmental-related challenges. During 
regular afternoon get-together sessions, the students critically discussed different aspects of social, economic, political, and 
environmental sustainability relevant to the daily visits.

Photo 1
 Visiting the Desert Dunes

Photo 2
Mangroves Purple Island 

Photo 3
Kayaking at Purple Island 

Photo 4
 Traditional Dinner 

Photo 5
Visiting small-scale farmers 

(Photos by Sudeh Dehnavi)
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At a matchmaking event organized by the Ecuadorian 
Ministry of Environment (MAE), the National Biodiversity 
Institute (INABIO), the German Academic Exchange Service 
(DAAD), and the German Corporation for International 
Cooperation GmbH (GIZ) in Quito, Udo Nehren presented a 
proposal on Nature-based Solutions (NbS) for fragmented 
mangrove ecosystems in the Gulf of Guayaquil. After the 
event, he visited together with Toa Loaiza, alumna of the 
ITT, the Universidad San Francisco de Quito (USFQ,) and the 
Escuela Superior Politécnica del Litoral (ESPOL), to explore 
future cooperation possibilities in the field of integrated 
coastal zone management. They also undertook an 
excursion to the mangroves of the Gulf of Guayaquil in order 
to gain an impression on site. 

As the first activity resulting from the cooperation with 
the Ecuadorian universities, Paula Perez, student of the 
IWRM program at ITT, will conduct the field research for her 
master’s thesis on the topic of community-based mangrove 
management and shrimp farming in the Gulf of Guayaquil. 
Furthermore, a delegation from ESPOL visited the ITT in 
March 2020. At the same time, Wendy Chavez from ESPOL is 
working on an application for a DAAD PhD scholarship to start 
a sandwich doctoral program in cooperation with the ITT.

By Udo Nehren

Photo 1
Frigate bird breeding ground in the 
mangroves of Guayaquil Bay 

Photo 2
Cleared mangroves for shrimp farming 

(Photos by  Udo Nehren)

Matchmaking-Workshop in Quito
German-Ecuadorian research co-operation 
program on biodiversity and climate change 
(2019–2021)

Worldwide, coastal ecosystems 
are under pressure from human 
development, resulting in the 
degradation of key ecosystem 
functions and services and a 
loss of biodiversity. In Ecuador, 
the intensification of land use 
– especially shrimp farming 
– and the urbanization of the 
coastal zone in the Gulf of 
Guayaquil are leading to a high 
loss of ecologically valuable 
mangrove areas.

1

2

“Competences for Entrepreneurship and 
Employability Opportunities ” (CEO) 
Building Higher Education Governance at Ain Shams 
and TH Köln

For many years, Ain Shams University, Faculty of Engineering 
(ASU-FoE) in Cairo has been a most trusted partner of the 
ITT. With the innovative Graduate Engineering School of 
Research (GESR), ASU has also embarked on interdisciplinary 
master’s programs. In 2017, the first master’s on ‘Resource 
Efficient Cities’ (IMaREC) started. The ASU also hosts a 
renewable energy program and currently plans for an IWRM 
line of studies, making GESR a pioneer for interdisciplinary 
master’s programs on a national scale, and a natural focus 
for an ITT partnership.

To strengthen the cooperation, GESR and the ITT have set up 
the project ‘Competences for Entrepreneurship and Employ-
ability Opportunities’ (CEO) for the structural development 
of higher education institutions. Under the topical focus of 
employability and entrepreneurship opportunities for the 
graduates of the master’s programs, the team 

 – conducted an employability school for students from ASU 
and TH Köln in IWRM, using the Cairo water week as a 
networking and promotional platform; 

 – educated students from ASU and TH Köln in a two-week 
entrepreneurship school in Cologne, with local practice 
examples in sustainability start-ups, and a business plan 

development workshop, working with the Swiss NGO 
cewas;

 – started the curricular development process on IWRM at 
ASU with a stakeholder workshop;

 – delivered shared educational materials in the field of 
entrepreneurship, to be complemented in 2020 with the 
topics ‘City as a system’ and ‘Urban Water’;

 – created a video conferencing room at ASU for future 
real-time distance lecturing, research, mutual exams, and 
thesis defenses between the GESR and ITT;

 – not least, connected the Department for International 
Affairs and the Zentrum für Lehrentwicklung (ZLE) of TH 
Köln with their ASU counterparts for smoother collabo-
ration and mutual learning. 

In 2020, the program commences with similar events. 
With the continuing exchange of students and staff, and 
strengthened institutional capacities on both sides, CEO 
contributes to a deepened partnership that covers several 
future master’s programs, the institutional level in both 
universities, as well as the private sector and wider public 
through the applied entrepreneurship approach.

By Johannes Hamhaber
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Project II in cooperation with the city of Cologne
Nature-based solutions and engineered 
infrastructure for risk reduction in coastal areas: 
the case of Corinto/El Realejo in Nicaragua
Around the world, coasts are under pressure 
from intensified agriculture and aquaculture, 
urbanization processes, and the effects of 
climate change. This leads to a higher risk 
for people and their assets due to natural 
hazards and geomorphological processes 
such as storms, floods, rising water levels, and 
coastal erosion. Cologne’s twin town Corinto/
El Realejo in Nicaragua is highly affected by 
coastal floods and storms. In Corinto, two 
different measures have been implemented to 
protect the coastline. On the one hand, there 
is an engineered solution for sandy shores, 
the so-called geotubes (sand-filled geotex-
tiles), which break the waves and thus reduce 
their force in order to reduce coastal erosion 
and prevent the loss of infrastructure. On the 
other hand, as an ecosystem-based measure, 
mangrove forests along muddy shores are 
protected and restored. In this way the 
mangroves are used as natural barriers against 
wind and waves. Besides their protective 
function, mangroves play an important role 
in the functioning of the local ecosystem and 

provide numerous ecosystem services, as they 
trap and bind sediments, sequester and store 
large amounts of carbon dioxide, and provide 
an important habitat and breeding ground for 
fish, birds, and crustacean species. 

In the second semester, the students worked 
on a study to evaluate the success of these two 
measures. The study is based on data kindly 
provided by the partners from Nicaragua and 
the City of Cologne. We would like to thank 
Johanna Pulheim, who established important 
contacts in Nicaragua and introduced the city 
partnership Cologne–Corinto/El Realejo in a 
presentation at the ITT. During an excursion 
in North Holland, in which the project group 
was able to visit several coastal ecosystems 
on-site, examples of sustainable coastal zone 
management were presented and transferred 
to the ITT project work. The activities were 
continued in a further student project.

By Udo Nehren, Jasna Wiedemeier

Photo 1
Field trip to North Holland

Photo 2
Mangrove ecosystem in Corinto 

 

(Photos by  Udo Nehren)
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Summer school - from data to decision: 
Assessment of the Water-Energy-Food (WEF) 
security nexus
The ITT organizes a four-week summer school about the Water-Energy-Food Security Nexus for DAAD scholarship 
holders of the In-Region/ In-Country program. The summer school facilitates capacity building for future 
professionals in the cross-sectoral field of sustainable resources management, with a focus on holistic assessment 
of nexus systems and on enhancing the ability to create information that is valuable to decision-makers. 

Photo 1
The summer school group 
in front of the Dom during a 
guided city tour

(Photos by: Anna Kalashnyk )

Photo 2
The summer school group 
during the visit of the water 
association Hessisches Ried in 
Biebesheim 

(Photos by: Greta Dekker)
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Timeline
2019 – 2021

Project Leader
Prof. Dr. Lars Ribbe

Project Coordination
Greta Dekker

Funding 
DAAD

Contact
ittsummerschoolnexus@th-koeln.de

Website
https://www.tt.th-koeln.de/
wef-nexus-summer-school-2020/

In 2019, the ITT organized its first four-week WEF-Nexus 
summer school for DAAD scholarship holders of the 
In-Region/ In-Country program. The WEF Security Nexus 
describes the interconnections and interdependencies 
between the water, energy, and food (WEF) sectors. The 
interdependencies of the WEF securities have received 
growing attention in the past few years from academia 
and policymakers. Recently, the nexus approach has been 
put forward as a fundamental necessary shift towards 
sustainable resources management and development. 

In order to support this necessary global shift in natural 
resources management, the summer school focused on 
interdisciplinary learning and capacity building for future 
professionals in the cross-sectoral field of sustainable 
resources management, with a focus on holistic assessment 
of nexus systems and on enhancing the ability to create 
information that is valuable to decision-makers. The aim 
of the course was to support young researchers in under-
standing the cross-sectoral character of sustainable 
resources management and development. 

The summer school was structured in three different 
learning steps towards an integrated understanding and 
management of the WEF Security Nexus: 1) System under-
standing, 2) qualitative and quantitative assessments and 
modeling, and 3) Nexus-related decision-making and 
planning. Each learning step included thematic lectures, 
interdisciplinary group work, and excursions. 

In 2019, an interdisciplinary and international team of 23 
(12 female and 11 male) young researchers attended the 
summer school at the ITT. The 10 master’s students and 13 
PhD students came from 13 different countries and studied 
a wide variety of different topics from physics, engineering, 
and renewable energy management to integrated 
watershed management, crop sciences, and plant genetics 
to environmental law. The international and interdisci-
plinary character of the group led to diverse and creative 
approaches to integrated natural resources management. 
The ITT is looking forward to the WEF Nexus summer schools 
of 2020 and 2021. 

By Greta Dekker

Photo 3
The summer school group during 
the visit of the DAAD in Bonn

3 Integrated Water Resources Management for 
Latin America and the Caribbean (IWRM-LAC)

In August 2020, the School of Geography at the University of Costa Rica (UCR) will 
start to offer a new Master Program on Integrated Water Resources Management 
with a regional focus on Latin America and the Caribbean (IWRM-LAC). The 
MSc Program is established in the scope of the DAAD and BMBF funded project 
“Integrated Water Resources Management for Latin America and the Caribbean – 
IWRM LAC” coordinated by the ITT/TH Köln.  

The curriculum of the IWRM-LAC MSc Program is framed after the MSc Program “Integrated Water 
Resources Management” currently offered at the ITT (https://www.iwrm-master.info/). Lecturers 
from both institutions jointly adapted the curriculum to the water management challenges and 
environmental conditions of Latin America and the Caribbean.

The study covers a period of four semesters. The internationally oriented program gives students 
from Latin America and the Caribbean the opportunity to start their studies in San José and to 
spend an exchange semester at TH Köln. The graduates will receive their final degree Master of 
Science in Integrated Water Resources Management issued by the University of Costa Rica. 

As a collaborative master program, the IWRM-LAC forms part of the IWRMnet initiative “A Global 
Network for Integrated Water Resources Management Education” coordinated by ITT/TH Köln in the 
context of the CNRD University Network (More about CNRD network at https://www.cnrd.info/). 
The objective of this initiative is to establish and connect compatible IWRM master’s programs at 
partner universities to facilitate the exchange of students, lecturers, and scientific expertise based 
on joint curricular development and shared educational materials.

By Alexandra Nauditt; Justyna Sycz

Curriculum Development Workshop, Costa Rica, 
March 2020 

(Photo by: Christian Birkel, UCR)

Timeline
September 2019 – September 2023

Project Coordination
Prof. Dr. Lars Ribbe, Dr. Alexandra Nauditt 
and Justyna Sycz, TH Köln/ Dr. Christian 
Birkel, UCR

Funding 
BMBF, DAAD program: Transnational 
Education - Degree Programs offered abroad 
by German Institutions

Partners
ITT/TH Koln 
School of Geography/University of Costa Rica

Contact
Alexandra Nauditt and Justyna Sycz, TH Köln/ 
Christian Birkel, UCR
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Timeline
2019 – 2022

Project Leader
 Prof. Dr. Lars Ribbe (ITT)

Project Coordination
Trinh D. Tran, PhD (VAWR); 
Günther Straub (ITT)

Partners
Prof. Dr. Nguyen Tung Phong 
(VAWR); Assoc. Prof. Dr, Nguyen 
Tuan Anh (TLU); Prof. Dr. 
Mohammad Abdul Khaleque 
(IUB); Dr. Dyah Rahmawati 
Hizbaron, M.T., M.Sc. (UGM)

Funding 
DAAD

Contact
guenther.straub@th-koeln.de

Photo 1
Excursion “Flash Flood Risks” 
Lào Cai, Vietnam

Photo 2
Curriculum Development 
Workshop Hanoi

Photo 3
Curriculum Development 
Workshop Hanoi

(Photos by: Günther Straub)

Hochschule Köln, University of Applied Sciences (TH Köln) 
and the Vietnam Academy for Water Resources (VAWR), 
which have been offered for the past ten years in Hanoi. The 
University of Bangladesh (IUB) and Universitas Gadjah Mada, 
Indonesia (UGM) will bring in their experience and expertise 
to give the program a regional and inclusive perspective. 
Vice versa, the partners will gain from the new program 
through updated learning materials, exchange of lecturers 
and students, and joint master’s thesis supervision. Thus, 
the graduates of all partners will be employable and able to 
address the future challenges in Southeast Asia. In addition, 
the aim is to strengthen the practical orientation of the 
program through a close dialogue with counseling partners: 
UN Environment, Asian Disaster Preparedness Center, and 
DRR Authority of Vietnam.

In 2019, the project was launched by two initial curriculum 
development workshops in Hanoi and Cologne with partic-
ipants from all project partners as well as representa-
tives of the Vietnamese Disaster Preparedness Agency, the 
Asian Disaster Preparedness Center, and the United Nations 
Institute for Training and Research. The workshops, involving 
employers, program graduates, and experts, identified the 
skills needed and showed ways of integrating these skills 
into existing curricula. In the course of 2020, the partners 
will focus on didactic implementation and on joint teaching 
to build teaching capacities at all partner universities.

By Günther Staub

2
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Master’s program “Natural resources 
management for disaster risk reduction 
and climate change adaptation” at Thuy Loi 
University, Vietnam
Enriching graduate profiles of IWRM and NRM students with 
disaster risk reduction and climate change adaptation 
competencies
The multi-lateral project aims, through a series of curricula and didactic workshops as well as lecturer and 
student exchange, to enrich the graduate profiles of Integrated Water Resources Management and Natural 
Resources Management and Development students with disaster risk reduction and climate change adaptation 
competencies.

Vietnam is a country categorized as having a high natural disaster 
risk, typical of a tropical coastal country, according to the World 
Natural Disaster Risk Index. Natural disaster and its conse-
quences have been identified as the hindrance preventing the 
country achieving the Sustainable Development Goals set by the 
United Nations in 2015. The Sendai framework for Disaster Risk 
Reduction (DRR), adopted by United Nations member states, 
stated the specific global target as to “Substantially enhance inter-
national cooperation to developing countries through adequate 
and sustainable support to complement their national actions”. 
In Vietnam, that target and strategy calls for a strong education 

program to build the nation’s capacity regarding disaster risk 
reduction and climate change adaptation practice.

The multi-lateral project funded by the German Academic 
Exchange Service and managed by ITT addresses this demand 
with its aim of enriching the graduate profiles of IWRM and 
NRM students at Thuy Loi University and Vietnam Academy for 
Water Resources with disaster risk reduction and climate change 
adaptation competencies.

This new master’s program will structurally be supported and 
enriched by the cooperative master’s programs of Technische 

1
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After the conference closure, conference participants had the oppor-
tunity to visit the lemur park to see different species of lemurs together, 
roaming freely in an area limited only by water channels insurmountable 
for lemurs. Unfortunately, the roughly 100 species of lemurs, which all 
are endemic to Madagascar, are becoming rare in the wild. On the trail of 
the silky sifaka (Propithecus candidus A. Grandidier), which is only found in 
north-eastern Madagascar, we traveled further to visit the remote Makira 
Forest Protected Area. 

The silky sifaka belongs to the group of sifaka lemurs which are famous 
for their two-legged jumps. Sadly, this species is also one of the rarest 
and most endangered sifakas, being on the list of the 25 globally most-
endangered primates, published by the International Union for Conser-
vation of Nature and Natural Resources (IUCN) with an estimated 
remaining population of less than 250 individuals. Not until the very last 
moment of a three-day guided hike through the humid mountainous 
Andaparaty forest, did we finally spot a four-member group of silky 
sifakas having a leafy breakfast! This sighting was both a wonderful 
reward and an encouragement to keep up efforts to learn more about 
threatened species and to protect them.  

By Dr. Claudia Raedig, Silke Lichtenberg

Photo 1
The critically endangered black-
and-white ruffed lemur (Varecia 
variegate Kerr) at the lemur park in 
Antananariva. 

(Photo by: Silke Lichtenberg)

Photo 2 and 4
The humid Andaparaty forest did not 
make lemur spotting an easy option. 
The two guides accompanying us 
were a team, with one guide coming 
from the city on Maroansetra, and 
the other guide from the remote 
Andaparaty village at Antenam-
balana River.

(Photo by: Claudia Raedig )

Photo 3
Lemurs at breakfast: on the third 
day, after much strain and effort, we 
finally came across the silky sifakas!

(Photo by: Silke Lichtenberg)

Photo 5
The ATBC 2019 has selected the 
chameleon as its animal symbol. In 
the  Andaparaty forest, we spotted 
this panther chameleon on a tree

(Photo by: Silke Lichtenberg)
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International conference ‘Tropical biology and 
sustainable development’ in Madagascar
Antananarivo, the capital of Madagascar, hosts this year’s annual meeting of the Association of Tropical Biology and 
Conservation (ATBC)

Timeline
30 July – 3  August 2019

Participants
Dr. Claudia Raedig, Silke 
Lichtenberg (ITT), Prof. Dr. 
Dieter Anhuf, Universität Passau 

Funding 
DAAD

Contact
Dr. Claudia Raedig

Website
https://tropicalbiology.org/
join-atbc/ 

In 2019, the 56th annual meeting of the Association of Tropical Biology 
and Conservation (ATBC) took place in Madagascar, an island located in 
the Indian Ocean about 400 km east of the African mainland. This country 
is known for the exceptional richness of its biodiversity and, in particular, 
for its amazing richness of species which can only be found in Madagascar 
and nowhere else. Regardless of its richness in biodiversity and natural 
resources, Madagascar has among the highest poverty rates in the world. 
Steve Goodman from The Field Museum of Natural History in Chicago 
addressed the consequences of this contradiction in the first key-note 
address. After his introduction to the protected areas of Madagascar and 
their challenges, 60 sessions followed with a total of 735 delegates from 44 
countries, a third being Malagasy professionals and students.

Claudia Raedig and Silke Lichtenberg participated at this conference 
with two contributions ‘The future of music trees: Species distribution 
patterns of Brazilian trees used for instrument making’ and ‘Resilient 
cultural and natural heritage: Potentials for conservation and sustainable 
management of Pau-brasil in the Mata Atlântica, Brazil’. The conference 
was a great platform to come together with scientists also working with 
tree species which are endangered due to the high economic value of 
their timber. 

1

2
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"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

Performance from the theatre group "Sustainability on Stage"
(Photo by Nataly Cubillos)

Intercultural communication competencies

At the ITT we have experienced the intercultural 
weekend seminar – funded by the DAAD – for many 
years. We have continued this format repeatedly. Due 
to the amount of positive feedback from the students, 
we decided a few years ago to develop a profile that 
matches the needs of our study courses.

For the first semester students, the semester starts 
with several intercultural activities. They get to know 
each other and experience aspects of the concepts of 
communication, conflict, awareness, and mindfulness. 
They reflect on their own identity – a prerequisite for 
understanding other identities and cultures. Conscious 
personality development is the basis for being able to 
show the necessary appreciation in contact with others, 
and with strangers. In the second and third semesters, 
personal development continues to play a major role 
in the intercultural activities. We focus on interdisci-
plinary qualifications that will play a major role in the 
near future: negotiation training, team building, change 
management, creativity methods, networking, self-
marketing, and life design.

Our community of students from over 50 countries 
enriches the academic life of all of us. Intercultur-
ality is not limited to the dimension of verbal commu-
nication. Even if it sounds strange at first, the profes-
sional and scientific exchange is intercultural. The 
way of looking at and assessing a question is deter-
mined by the uniqueness of the viewer, that is, by his 
specific and individual cultural context. Every point of 
view of everyone on a question is different, unique, 
and valuable. It is very exciting to explore the potential 
for conflict and cooperation in everyday student life at 
the ITT. It is a learning process for everyone involved, 
teachers and learners.

Our aim is to strengthen the personalities of our 
students, to enable them to find creative solutions for 
their personal and professional challenges. Our students 
are the leaders of today and tomorrow. They are 
conscious leaders with the skills to contribute efficiently 
to the process of creating a sustainable world.

By Ricarda Bruder

educ ation

Intercultural Activities
44 Change Management Workshop – Theory U ››

45  Simulation Game on the UN Climate Change Conference, COP 25,  

Santiago de Chile 2019 ››

 “On the Road to International Agreements – The Work of the United Nations”

46 Papierpilz ››

 Student initiative

47 Do It Yourself workshop ››

 Christmas edition

49 The green canteen ››

 Kölner Hochschulmensen über den Tellerrand hinaus
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Change Management 
Workshop – Theory U
In 2019, at ITT, a new workshop format was offered to the students: 
“Introduction to Theory U: Leading from the emerging future”. Inter-
national development cooperation is growing in its complexity just 
as is overall global development. Global communication, political and 
financial structures, and technological developments – the tasks that 
young professionals are facing within the international professional 
networks are increasingly interdependent. The global food, energy, and 
water supply is a pressing challenge, and so is the climate change crisis. 
Achieving the Sustainable Development Goals is a driver for many of our 
master’s students at ITT. Within the study program, they focus on their 
expert knowledge. Additionally, the managerial qualities of our students 
can be developed with special training in new approaches to problem 
solving through systems thinking and the Theory U methods of change 
management.

How can young professionals who work in international development 
projects increase their ability to implement change? There is a need 
for innovative learning formats that create spaces in which learners 
can experience themselves as individuals and concentrate on essential 
questions. The Theory U Workshop at ITT offers an advanced training 
course that considers this development. The workshop provides a working 
space where participants can focus on the essential change drivers (values, 
inner knowing, and intuition) and promotes the search for one’s own 
sources of strength and meaning. Theory U describes a methodical tool 
which recognizes change within the individual as the most important 
prerequisite for social change. In the workshop, a learning process begins 
that enables a change process from the inside and, thus, allows the future 
to be shaped with a new quality of will and strength.

The workshop took place from 24–26 May 2019 at a conference center in 
Altenberg with a group of ITT students and alumni. From that workshop 
emerged a learning group at ITT, which is still meeting for training 
sessions. Due to the positive feedback, the workshop will be offered 
again in 2020.

2

Photo 1
Participants of the Theory U 
Workshop
(Photo by Ricarda Bruder)

Photo 2
Discovering Theory-U-principles: 
Active Listening / Open Mind / Open 
Heart / Open Will
(Photo by Ricarda Bruder)

Photo 3
The U-Process
(by Presensing Institute)3
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Simulation Game on the UN Climate 
Change Conference, COP 25, Santiago de 
Chile 2019
“On the Road to International Agreements – The Work 
of the United Nations”
The simulation game “UN Climate Change Conference” 
is a blended learning workshop. It involves three weeks 
of preparing the conference in delegation groups online, 
checking the country data each participant is representing 
in the game, and searching for more climate facts to prepare 
the position in the conference. The workflow of the game 
displays real political negotiation processes. The participants 
get individual access to the online game platform Senaryon. 
When the online phase of the game starts, every student 
assumes a role; for example, being a delegate of a country 
(head of government, a minister) or a chairman of the UN. 
In the platform, each participant finds not just his/her role 
description, but also information on climate facts about the 
country and the political strategy of that country for the 
negotiations.

At ITT, the UN Climate Change Conference Game is already 
becoming a tradition for the third semester students. The 
workshop is offered at the beginning of the winter term 
semester with the intention that the ITT students from 
abroad (ENREM 3rd semester, other exchange students) get 
a chance to meet the ITT students from Cologne in a playful 
and interactive environment. 

As there were some vacancies in 2019, ITT was able to invite 
students from the AGEP Network to join the workshop. The 
workshop was held together with students from the MSc 
program SPRING in Dortmund and the UN University EHS 
in Bonn. With a daily workload of 30 minutes during the 
three week online phase – profile reading, data research for 

your position, discussions with your delegation members, 
written exchange with members of other country delega-
tions, presenting written positions to prepare the conference 
agreement for ratification – plus a two-day intensive face-to-
face conference session, the workshop is highly demanding 
and already fulfils the requirements of an ECTS module. 
Students are requesting and recommending integrating the 
learning experience into the ITT curriculum. 

Students simulating the UN 
Climate Change Conference 

(Photo by Ricarda Bruder)

Participants of the Simulation Game 
"UN Climate Change Conference" 
(Photo by Ricarda Bruder)
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Papierpilz
Student initiative 
In 2018, the ITT students started to raise awareness 
about the conscious use of resources in day-to-day 
life by building self-made notebooks from repurposed 
materials. Therefore, single-side printed paper, empty 
boxes, rope, laces, and magazines were collected.

For this project, the students collected paper sheets and the materials 
needed from the ITT´s copy rooms and offices, as well as from the student 
dormitories and houses. Throughout the year the PapierPilz group gets 
together to collect the paper, organize it, and discard any sensitive 
data that it might contain. Two notebook-building workshops were 
held and open to all ITT members. During these workshops, the partic-
ipants only have to bring their creativity and their willingness to make 
a change towards a more resource-conscious lifestyle. The empty boxes 

are repurposed for the front and back covers, and fixed to the paper with 
laces, ribbons, or fabric strips. For the creative part, magazines and pencils 
are provided to decorate the notebooks covers.

If you are interested in our work or want to join the group, please check 
out our page in ITT spaces (https://spaces.itt.th-koeln.de/papierpilz/).

By ITT Fachschaft 2019

Photo 1
Notebook crafting Station

Photo 2
Paper cutting Station

Photo 3
Designing and crafting the Note-
book covers

(Photos by: Flavia Marà)

Logo rights to https://papierpilz.word-
press.com/

1

2

3

Do It Yourself workshop
Christmas edition 
In the spirit of spreading real-life sustainable action which we could adopt to use eco-friendly products and 
reduce waste, as stated in SDG #12 Responsible Consumption and Production, ITT students from first, third, and 
fifth semesters collaborated together to create a DIY workshop for sustainable home-made Christmas gifts. 

From 18 to 20 October 2019, some ITT students attended a STUBE 
seminar called “Wanted: Responsible Change-Agents – My part as a 
future leader on the road to a sustainable world” which motivated 
Christina, Flavia, and Pedro to create real action together. The idea was 
positively received by the ITT staff and ITT Fachschaft, which in turn gave 
ample support.

The following week we had our first meeting with an additional team 
member, Fanny Overlack, who supported the idea and already had some 
experience in the subject. We decided to hold a Do It Yourself workshop 
before Christmas in order to:

1. Spread awareness to reduce consumption and waste in ITT

2. Provide hands-on learning opportunities 

3. Create a community 

Our plan was to have internal ITT students/staff who were willing to share 
their knowledge and experience as workshop facilitators.

On 6 December 2019, around 20 ITT students participated in the event, 
which was separated into three simultaneous workshops:

1. Upcycled notebooks by Louisa Jahn (NRM 2018)

2. Bee’s wraps by Fanny Overlack (NRM 2017)

3. Home-made natural body hygiene products 
a. Deo-crème and liquid laundry and dishwashing soap by 

Ricarda Bruder-Pedroso (ITT staff)
b. Shaving soap by Anna-Lena Dax (ITT staff)
c. Face and body soap bars by Christina Natalia Widjaja (NRM 

2019)

The limited number of participants was due to the limited equipment, 
space, and time that we had. However, we received more requests than 
our capacity allowed.

Smiling faces and energetic chats were evident throughout the 
afternoon, where students and staff excitedly asked questions and 
exchanged experiences. They left the campus with their own home-made 
products which they could share with their loved ones as Christmas gifts.

By Christina Natalia Widjaja

1
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Timeline
23 October 2019 – 6 December 2019

Project team
Christina Natalia Widjaja, Flavia Marà, Fanny 
Overlack, and Pedro Guzmán

Funding
ITT Fachschaft 2019 

Contact
Ricarda

Website
https://www.facebook.com/search/
top/?q=itt%202019&epa=SEARCH_BOX

https://spaces.itt.th-koeln.
de/home/2019/11/26/
do-it-yourself-christmas-edition/#respond

Photo 1
Bee’s Wraps

Photo 2
Upcycled Notebooks

Photo 3
Group photo of workshop 
participants

Photo 4
Home-made Natural Body 
Hygiene Product

(Photos by: Flavia Marà )

2

3 4

The Green Canteen is a students’ initiative with the goal 
of bringing tasty, healthy, and climate-friendly food from 
regional organic agriculture onto the trays of Cologne 
University cafeterias. 

Representing nearly a fourth of global greenhouse gas 
emissions, agriculture is a major contributor to global 
warming and a shift towards a more sustainable diet and 
food production and procurement represents a great deal of 
leverage for climate action. 1

How can (university) food be creative, tasty, and contribute 
positively to our quality of life, but at the same time remain 
affordable for the student budget and do justice to the 
ecological sustainability of our planet? Is it possible that 
university people can act as a catalyst for food reform and 
strengthen local agriculture and regional food supply chains? 

We see colleges and universities as a breeding ground for 
a socio-ecological transition and as places where visionary 
ideas can be put into practice. 

For this reason, we initiate dialogues and actions targeted 
at our cafeteria food as well as the surrounding processes, 
and together with you we would like to discuss, shape, and 
change them to make a local contribution to environmental 
protection and a sustainable city of Cologne. 

Born in early summer 2019 at an inspiring ITT-Theory U 
Workshop, the initiative has lately joined together with and 
incorporated other Cologne university groups working on 
the topic. 

Feel welcome to join us rethinking the culture at our Mensa! 
Contact us any time if you would like to support us. 

Our highlights and achievements in the first year

 – Being proud of having initiated the ITT project II group 
works  “The Green Canteen: A Supply Chain Analysis ‘From 
the Field to the Table’ University Mensa TH Köln” and “CO2 

1   IPCC, 2019: Summary for Policymakers. In: Climate Change and Land: an IPCC 
special report on climate change, desertification, land degradation, sustainable land 
management, food security, and greenhouse gas fluxes in terrestrial ecosystems.

The green canteen
Kölner Hochschulmensen über den 
Tellerrand hinaus 
What does climate protection taste like? 

"The Green Canteen Coaching Weekend"

"The Green Canteen Coaching Weekend"

(Photos by: Maike Vierkoetter) 
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Footprint Analysis for University Mensa” 
Winter term 2019/20

 – Our own logo and Instagram account 
#thegreencanteen.koeln

 – Stimulation of the idea “On-Fridays-one-way-
coffee-cups-are-on-climate-strike” which was 
warmly welcomed by the KSTW and having 
started a test phase of the one-way cup-free 
Wednesday

 – TH’s World Vegetarian and Sustainability Day 

 – Session at the Nachhaltigkeits-Camp Bonn in 
September 2019

 – KSTW cooking course at our TH Deutz Mesa 

 – First radio performance at Campus Radio

 – Promotion by Network N with a coaching 
weekend 

 – Exchange and cooperation i.a. with the 
Kölner Studierendenwerk operating the 
canteens; with TH’s Agenda 21 Treff; with the 
Cologne Food Council 

 – Networking with experts and other (student) 
initiatives engaging in the field such as AStA 
from Deutsche Sporthochschule Köln; AStA 
and Fairtrade Group of the University of 
Cologne; Zero Waste Cologne; SAN - Students 
Association for Nutrition; Students For 
Future; Kölle Global; Netzwerk N; Klug e.V.

 – Umbrella working group “Team Nensa” and 
merged under The Green Canteen Cologne 

By Laura Vetter

Timeline
Ongoing project 

Funding 
No funding but supported 
generously by ITT Fachschaft

Contact
Jasper Hoffmann jasper.
hoffmann@posteo.de

Miriam Deimel miriam.
deimel@t-online.de

Laura Vetter lauravetter@
posteo.de

Further information 
thegreencanteen.koeln@
gmail.com

Instagram
thegreencanteen.koeln

2
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Joined by family and friends, students and ITT members, 
a graduation ceremony was held on 23 September in 
order to celebrate this great achievement. Sabine Schlüter 
welcomed all participants and Jackson Roehrig gave a 
farewell speech, bridging emotions between appreciation, 
happiness and melancholy. 

All graduates have accomplished a milestone in their profes-
sional careers and are now facing the global challenges of the 
future, as ambassadors of ITT and TH Köln and, more impor-
tantly, for themselves individually. This responsibility comes with 
a need for continuous understanding of other cultures, meeting 
new and interesting people and, ultimately, managing oneself 
in situations of pressure, crisis and concern, and also of success, 
excellence and achievement. 

We are happy to share this journey with you and wish you all 
the best and success for your future careers. The ITT invites all 
graduates to keep in touch! We are not saying farewell but rather 
“Auf Wiedersehen”.

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

Sonia Recinos won the Best Master’s Thesis 
Award for her thesis “A coastal vulnerability 
index for sea turtle conservation management 
in Tortuguero National Park, Costa Rica” 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 Andreas Ebner for his master’s 
thesis with the title “Evaluation of a sustainable 
aviation fuel production”. Out of all those who 
graduated from the ITT master’s program on 
Integrated Water Resources Management, 
Rayyan Sulieman won the Best Master’s Thesis 
Award for her thesis with the title, “The implica-
tions of human-induced hydrologic alterations 
in transboundary rivers for the water energy-
food nexus: Tekeze-Atbara River”.

Congratulations  
to Our Graduates!
Congratulations to our Graduates! In the academic year 
2018/2019, 77 students successfully graduated and achieved 
the title of Master’s of Science.

Graduates at the graduation ceremony 2019
(Photo by Heike Fischer/TH Köln)

pa g e  54 – 76 Featured Master's Graduates ››

pa g e  110 – 115 List of all Master's Graduates ››

educ ation
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Ruth 
Katharina 

Sophia Gübel
Master's Program

Environment and Resources Management 

Nationality
German

Master's Thesis

The contribution of agricultural biodiversity to 
food security in an indigenous community in 
the Huasteca Potosina, Mexico
Supervisors: Dr. Juan Antonio Reyes Agüero (PMPCA), Dr. Udo Nehren (ITT), Dr. Gisela Aguilar 
Benítez (PMPCA)
Region/Country of master’s thesis: Aquismón, San Luis Potosí, Mexico

The world’s food systems are in crisis. Although 
global food production exceeds dietary energy 
demand, undernutrition remains a problem 
in many parts of the world, and diets largely 
fail to ensure the health of the population. 
Conventional agriculture has led to a degra-
dation of plants’ genetic diversity, but agricul-
tural biodiversity is crucial for sustainable food 
production and food security. 

In Mexico, the dietary transition towards 
processed foods has contributed to malnu-
trition and a rise of diet-related chronic 
diseases. The Teenek (or Huastec), an indig-
enous group that live in the Huasteca Potosina 
area in north-eastern Mexico, cultivate a high 
diversity of edible plants in their traditionally 
managed home gardens (solar), milpas, and 
agroforestry systems (te’lom, or finca).

The objective of this study was to analyze 
whether the managed agricultural biodiversity 
of the different traditional land use systems 
in Jol Mom contribute to the food security of 
the farming households in the community. A 
survey was applied in 40 households, assessing 

dietary patterns, and the availability of and 
access to nutritious food. Informal and semi-
structured interviews enabled the study to 
account for the people’s own perceptions and 
provided additional insights. 

Findings showed that with higher production 
diversity, dietary diversity increased. Two main 
diverging dietary patterns were revealed: a 
westernized diet relying largely on purchased 
foods, to which the younger generation was 
more inclined, and a traditional diet charac-
terized by a high consumption of culti-
vated products, mostly observed in the 
older households. Farming households in Jol 
Mom profit from the agricultural diversity 
of their production systems, either through 
the consumption of nutritious foods or by 
the sale of agricultural products. However, a 
tendency towards nutrient-poor diets was 
observed. Increasing agricultural diversity and 
consumption of locally produced foods might 
help to fight this trend but would require a 
valorization of traditional foods and an appreci-
ation of the contribution of indigenous people’s 
traditional agriculture to food security.

Photo 1
Interview with a local farmer during 

fieldwork in Xol Mom, Aquismón 
(San Luis Potosí, Mexico). 

Photo 2
Woman toasting coffee over the 

stove in Xol Mom, Aquismón (San 
Luis Potosí, Mexico).

Photo 3
Woman weeding with a traditional 

tool called a "wingaro" in a milpa 
plot in Xol Mom, Aquismón (San Luis 

Potosí, Mexico).

(Photos by: Katharina Gübel )

1 2 3

Sonia 
Steffany 
Recinos  
Brizuela

Master's Program
Environment and Resources Management 

Nationality
Salvadorian

Master's Thesis

A coastal vulnerability index for sea turtle 
conservation management in Tortuguero 
National Park, Costa Rica 
Supervisors: Dr. Claudia Raedig (ITT), Dr. Humberto Reyes (PMPCA), Dr. Guilherme Borges 
(Brazil)  |  Region/Country: Costa Rica

Globally, as a result of rising sea levels, the 
erosion, flooding, and retreat of the coastline 
would affect coastal communities, in particular, 
the economy of tropical and biodiverse regions. 
From an ecological point of view, tropical 
beaches are important nesting habitats for 
endangered sea turtle species. Therefore, it is 
crucial to develop tools to estimate the vulner-
ability to sea level rise of nesting beaches. 

Tortuguero National Park is located on the 
northern Caribbean coast of Costa Rica and is 
the most important nesting ground for green 
turtles (Chelonia mydas, L.), in the Western 
hemisphere. To assess the vulnerability to sea 
level rise of this nesting site, this study adapted 
the widely used Coastal Vulnerability Index 
(CVI) framework to the socio-economic condi-
tions and, at the same time, to the biological 
settings of the nesting population of green 
sea turtles. To calculate the total CVI, first, the 
Physical Vulnerability sub-index (PVI), which 
includes six physical parameters (shoreline 
change rate, mean sea level rise, coastal slope, 
significant wave height, tidal range, coastal 
regional elevation), was calculated. Then, the 
Anthropogenic Vulnerability sub-index (AVI) 
with three parameters (distance to town center, 
land cover, touristic impact) and the Biological 
Vulnerability sub-index (BVI) with two param-
eters (distribution of nesting, eroded and 

inundated nests) were calculated thereafter, in 
collaboration with the Sea Turtle Conservancy 
organization. Different weights were assigned 
to each of the parameters using the Analytical 
Hierarchical Process (AHP) approach. 

The urbanized sectors of Tortuguero National 
Park were dominated by “High” and “Very High” 
vulnerability classes while the sectors within 
the National Park were categorized in “Low” 
and “Very Low” vulnerability classes. The overall 
coastal vulnerability map shows a high risk, 
induced by unregulated urbanization on the 
beachfront. This type of urbanization reduces 
not only the sea turtle nesting activity, but also 
the vegetation line that can serve as a buffer in 
the case of a potential beach retreat. The lack 
of regulation by the authorities has allowed the 
construction of buildings outside the retreat 
area allowed by Costa Rican legislation. 

This study recommends the implementation 
of a setback line for the town of Tortuguero, to 
enable an adequate buffer line between the 
beach and the buildings. It is also suggested 
that campaigns for reforestation of the 
vegetation on the beachfront should be carried 
out in order to maintain ideal conditions for sea 
turtle nesting.

ENREM, 2019
Photo 1

Field survey,  
March 2019

Photo 2
Field survey,  
March 2019

Photo 3
Field survey,  
March 2019

(Photos by: Alfredo Recinos )
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Erika Lucia 
Arias Ramirez 

Master's Program
Environment and Resources Management 

Nationality
Colombian

Master's Thesis

Approach for a sustainable irrigation district in 
Monterrey, Casanare, Colombia
Supervisors: Dr. Hilario Charcas Salazar (PMPCA), Prof. Dr. Lars Ribbe (ITT), Dr. Christian 
Manuel Posso Suarez (Colombia)
Region/Country of master’s thesis: Monterrey Casanare, Colombia

The Tua watershed, located in Monterrey, 
Casanare in the eastern part of Colombia, is 
considered strictly agricultural land which is 
demanding an irrigation district to develop 
its economic activities. Consequently, to 
understand the hydrological regional cycle 
and the water demand both over space and 
time, factual strategies for a sustainable 
irrigation system should, therefore, be derived. 
However, the municipality faces the limitation 
of data scarcity as there are neither climatic 
stations nor a gauge catchment. Accord-
ingly, this study provides strategies based on 

a watershed whereby different integrated 
water management tools were implemented 
as a planning unit. By using several sources of 
information and a calibrated-validated semi-
distributed model from a similar geomorpho-
logical watershed, it was possible to set up a 
hydrological model for the Tua watershed in 
order to obtain current and future water yield 
at the sub-watershed scale, in order to bring 
water security within the region. Overall, this 
paper gives objective entry points for decision-
makers to address water management in 
Monterrey.

Fish farms’ wells expansion in the Tua basin
(Photos by: Ana Salome Cabezas)

River Tua and the agricultural encroachment

Suitable areas for irrigation based on water yield in the Tua basin

Ana Salomé 
Cabezas 

Yanchapaxi 
Master's Program

Environment and Resources Management 

Nationality
Ecuadorian

Master's Thesis

Remote sensing analysis of urban heat in 
semi-arid climates: a tool for sustainable city 
development in San Luis Potosi, Mexico
Supervisors: Prof. Dr. Johannes Hamhaber (ITT), Dr. Carlos Alfonso Muñoz Robles (PMPCA), Dr. 
Martha Bonilla Moheno (Instituto de Ecología, A.C,Mexico)
Region/Country of master’s thesis: San Luis Potosi, Mexico

Cities are dynamic territories where imper-
vious surfaces and infrastructure have replaced 
the natural vegetation and soils causing 
changes in local conditions. These modifica-
tions can lead to the formation of an urban 
heat phenomenon. For the metropolitan zone 
of San Luis Potosi, Mexico, the urban heat has 
not been studied to a great extent, despite 
its economic and industrial importance, the 
considerable changes in land use/land cover, 
and the population growth.

This study analyzes the spatio-temporal 
dynamics of urban heat and evaluates its 
relationship with vegetation and built-up 
surfaces. Landsat time series from 1986 to 2018 
for summer and winter were used to obtain the 
Normalized Difference Vegetation Index (NDVI), 
Normalized Difference Built-up Index (NDBI), 
and Land Surface Temperature (LST). The 
spatial sampling approach based on the delim-
itation of the urban and surrounding areas 
was conducted for the urban heat analysis.The 
intensity of urban heat was determined using 
the non-parametric Mann Whitney test, the 
relationship between LST, NDVI, and NDBI was 
determind using correlation analysis, and the 
temporal LST trends were identified with the 
Mann-Kendall test. 

Results revealed a surface urban heat sink 
(UHS) during the day, where the urban 
area showed lower LST compared to the 
non-urbanized semi-arid environment. Signif-
icant relationships were found between 
LST, NDVI, and NDBI. Within the urban area, 
hotspots were identified in the peripheries and 
industrial zone, and a significant positive trend 
in LST for winter. Further research on urban 
heat could support the planning and design of 
cities, including strategies to increase cooling 
efficiency suitable for semi-arid environ-
ments, considering the xeric landscapes, water 
consumption, and distribution of green areas.

Photo 1
San Luis Potosi city center.

Photo 2
San Luis Potosi green area.

Photo 3
Tangamanga Park in the 

metropolitan zone of San Luis Potosi.

(Photos by: Ana Salome Cabezas)
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Ali  
Shawket

Master's Program
Integrated Water Resources Management 

Nationality
Iraqi

Master's Thesis

Estimating the water balance for part of the 
Tigris River Basin within Iraqi borders using 
public domain data
Supervisors: Lars Ribbe & Oscar Manuel as Co-Supervisor 
Region/Country of master’s thesis: Iraq

Climate change, changes in lifestyle, and 
political tensions have altered the availability 
of water in trans-boundary rivers generally 
on a global scale, and especially in arid and 
semi-arid regions. The Tigris River is also 
affected with the aforementioned factors, 
and Iraq, being downstream and a semi-arid 
country, is affected the most. Therefore, swift 
and wise management of the water resources 
for Iraq’s share of the Tigris are essential to cope 
with the existing water shortage. 

A starting point of country-wide water 
resources management can be through the 
Water Balance approach. This approach calcu-
lates the amount of water generated (entering) 
the country and the amount leaving the 
country. Two main sources of water generation 
and water loss are precipitation (rainfall and 
snowfall) and evaporation from agricultural 

land, respectively. Performance of the water 
balance approach requires a long-term view, 
with wide spatial coverage data of the two 
sources mentioned. Nevertheless, such data 
is not available in Iraq. Therefore, finding an 
alternative source of data would be extremely 
helpful. Fortunately, open source data, such as 
that driven from satellite images, have been 
found to be potential alternatives in many 
research studies around the globe. Hence, this 
study compared four different open source 
data for each of the sources mentioned with 
the existing ground-based observations to 
check their ability to replace the ground-based 
observations. As a result, the study found 
that there is great potential for using open 
source data to perform the water balance 
management approach. However, there is still a 
significant need to improve this data and make 
it more reliable for this use

The Upper (Greater) Zap River which is one of the main tributaries of the Tigris 
River. The exact area of the Photo is Kalak District that is part of Duhok

(Photos by: Ali Shawket)

 Upper Atbara and Setit Dam Complex, Sudan

(Photo by: Lahmeyer)

Graphical abstract of the research

(Chart by: Rayyan Sulieman)

Rayyan  
Sulieman

Master's Program
Integrated Water Resources Management

Nationality
Sudanese

Master's Thesis

The implications of human-induced hydrologic 
alterations in transboundary rivers for the water-
energy-food nexus: Tekeze-Atbara River
Supervisors: Prof. Dr. Lars Ribbe; Mr. Mohammed Adam Abbaker Basheer
Region/Country: Ethiopia – Sudan, Eastern Nile Basin

The Tekeze-Atbara River Basin is a trans-
boundary river basin shared between Sudan 
and Ethiopia and one of the main Nile tribu-
taries. The river was recently subjected to heavy 
development 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, a 
Water-energy-food (WEF) nexus approach was 
adopted to analyze the effects of development 
in complex systems, such as this transboundary 
river basins, 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 operational 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 alleviate the water 
supply shortage in Sudan completely, but it 
will increase energy productivity and reduces 
the risk of water shortage in the country 
considerably. Moreover, energy generation in 
Ethiopia on the Tekeze river will not be affected 
by the coordination, since the Ethiopian dam 
will not be able to release more water to the 
downstream during the low discharge periods.

2019
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Karim  
Sghaier

Master's Program
Integrated Water Resources Management 

Nationality
Tunisian

Master's Thesis

Contribution to early warning and drought 
monitoring in the Sahel Region: development of 
a joint-index model
Supervisors: Dr. Lars Ribbe, TH Köln
Dr. Abdou Ali, AGRHYMET
Region/Country of master thesis: Sahel Region

In the Sahel region, drought has been recog-
nized as an endemic climate extreme that 
causes widespread disasters of water and food 
shortages. When it is not predicted in a timely 
manner and managed, it inflicts harm on more 
people than any other form of natural disaster. 
Therefore, monitoring and early warning 
are essential components of drought risk 
preparedness and management, and leading 
institutions in these fields perform this both 
globally and regionally.

The notorious Sahelian drought originates from 
the interplay of several hydro-meteorological 
phenomena with different spatio-temporal 
dynamics. My research aimed to develop a 

fully generalizable decision-analytic index for 
the detection and prediction of the drought 
and water risk associated with this extreme 
weather event, by combining two hydrological 
variables into a single index that incorporates 
key characteristics of the originals.

The operational value of the index was tested 
in a monitoring scheme for real-time drought 
operations. The finding provides an essential 
perspective of using new models based on two 
hydrological variables or more, to characterize 
the drought in more detail for the Sahel region 
in particular and West Africa in a broader 
perspective.

AGRHYMET Regional Center 
(CILSS): the Permanent Interstates 
Committee for Drought Control in 

the Sahel. It monitors, identifies, 
and helps following the nature 

and pace of changes in the Sahe-
lian environment.

(Photo by Karim Sghaier)

Anas 
Farraj 

Master's Program
Integrated Water Resources Management 

Nationality
Palestinian

Master's Thesis

Capacity development towards water  
security in Palestine
Supervisors:  Prof. Dr. Lars Ribbe / Co-Supervisor: Mr. Mohammed T. Obidallah
Region/ Country of Master Thesis: Palestine

Water is an essential resource for human life 
and the development of socio-economic, 
agriculture, and industrial sectors. Sustainable 
management of water resources is vital to the 
Palestinians’ long-term prosperity. Integrated 
Water Resource Management (IWRM) is 
a successful approach for solving water 
insecurity through more efficient management 
of the available water resources. 

The study tackled the current status of Water 
Security (WS) and Capacity Development (CD) 
activities in the West Bank (WB) and Gaza 
strip in 2019. The research covered six munic-
ipalities, representing more than 80% of the 
population in the targeted area. Furthermore, 
the study focused on the links between the 
importance of training and teaching and the 
need for building reflexive capacity in the new 
and existing water institutions to implement a 
CD program as part of broader IWRM strategies, 

aiming at more effective, efficient, equitable 
use and allocation of water resources. 

Training Needs Assessment (TNA) was used as 
a tool to determine the skills gap and identify 
the training priorities; online surveys, phone 
interviews and previous TNAs were used to 
collect the data. The results of the TNA have 
been analyzed to produce a comprehensive 
CD program aiming to improve the knowledge, 
skills, and abilities of the staff in order to 
perform their tasks and duties efficiently 
and effectively. Important recommendations 
in this study have been observed to ensure 
sustainable capacity development in WB and 
Gaza; for instance, hands-on training and 
coaching activities should be in place on both 
managerial and operational levels, along with 
enhancing the role of educational institutions 
in the capacity development process. 

BDZ Demonstration Center 1

(Photos by: Anas Farraj)

BDZ Demonstration Center Leipzig 2
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Lilian 
Daphine 
Lunyolo

Master's Program
Integrated Water Resources Management 

Nationality
Ugandan 

Master's Thesis

Assessing the interaction amongst land cover 
dynamics, climate extremes, and food systems 
in Uganda
Supervisors: Prof. Dr. Lars Ribbe & Mr. Muhammad Khalifa (PhD)
Region: Uganda

The world today is dynamic and pressures from 
a rising population place more demand on the 
land and, thus, cause populations to alter land 
uses in a bid to fit the prevailing circumstances. 
Uganda has a rapidly growing population and 
her backbone is rainfed agriculture. However, 
in the face of a changing climate, rainfed 
agriculture is highly constrained, and increase 
of the farmland area does offer but only a 
temporary relief.

Considering both the national and regional 
scales, this study expounds on the need for 

irrigation to augment rainfed agriculture 
instead of just expanding the farmland area to 
increase food production. It employs remote 
sensing datasets on Net Primary Productivity 
(NPP) – with proxies for the vegetation growth 
status, land cover types, drought indices, and 
climate variables of precipitation, temper-
ature, and evapotranspiration – to examine the 
impacts of climate extremes and land cover 
changes on food production. Similarly, the 
performance of the ten major crops over the 
last six decades is detected using a Regime 
Shift technique. 

Key findings revealed a coherence between 
total production and increase in area harvested 
for most crops except a few which showed 
otherwise. The NPP in farmlands also demon-
strated spatial sensitivity to climate variability 
while forests and permanent wetlands had 
been massively changed into farmlands. As 
such, there was a noticeable step towards 
offsetting food insecurity, but these efforts 
were at the expense of critical ecosystems 
relevant for climate change mitigation. Uganda 
may, therefore, consider measures such as 
irrigation to optimize yields in the face of a 
changing climate. 

A degraded wetland in Eastern Uganda

(Photos by Charles Jjuuko)

A degraded forest in Eastern Uganda

Farmland area from a 
reclaimed wetland in 

Eastern Uganda

Elena 
Diek 
Master's Program

Integrated Water Resources Management 

Nationality
German

Master's Thesis

Project outcome evaluation under informal 
and water insecure contexts: ollas for rainwater 
runoff harvesting in San Miguel de Allende,  
Gto., Mexico
Supervisors: Prof. Dr. Johannes Hamhaber
Region/Country of Master’s thesis: San Miguel de Allende, Gto., Mexico

Investment decisions that are made today will 
play a key role in how tomorrow’s household 
water supply chains in informal and water 
scarce contexts will cope with highly variable 
water conditions. In my research, I developed 
an outcome-based evaluation approach for 
identifying, anticipating, and responding to 
risk in relation to household water supply chain 
components, as risks differ in their nature. As 
part of an iterative process, proper identi-
fication of risk enables developers to face 
complex problems by eliminating uncertainty 
in their knowledge and provides a sound basis 
for response. Capacity for response means 
choosing the right intervention.

I have applied the evaluation approach to 
households in case communities of a Mexican 
federal program, which implements runoff 
retaining basins known as Ollas to store 
rainwater and provide for domestic water 

needs in rural and peri-urban areas. Findings 
suggest that there is great potential inherent 
in this innovative program. Communal water 
supplies became higher and more reliable, and 
beneficiaries were enabled to effectively access, 
on average, 13 more liters of water per day per 
capita and save three hours per week in labor 
as they no longer needed to fetch water from 
more remote and unreliable sources. However, 
the program does bear certain risks, such as 
technical failure, social exclusion, emergent 
conflicts over water, adverse health effects, and 
higher opportunity costs for beneficiaries. 

In order to respond to the risks identified, I 
suggest that existing support structures in 
the program design are further developed, so 
they transition from an informally established 
intermediate level to robust decision-making 
frames which integrate many perspectives and 
provide flexible responses.

Photo 1
Woman on her daily walk to a 

natural water spring, workshop for 
reporting fetching time and liters per 

capita in case community San Isidro 
de la Cañada

Photo 2
Olla construction in case community 

San Isidro de la Cañada.

Photo 3
Pyramid of water uses before (left) 

and after the Olla project (right) and 
list of total water sources available 
in community (middle), workshop 

for allocating water sources to water 
needs in case community San Isidro 

de la Cañada.

(Photo 1 by Nicole Franco,  
photos 2 and 3 by Elena Diek)

21

3

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



64 | Education  –  Featured Master's Graduates Education  –  Featured Master's Graduates | 65

ITT Annual Report 2019 ITT Annual Report 2019

Christian faith-community undertakes a visit to a 
water treatment plant to learn about the efforts 
required to supply households with clean water.

(Photo by Sonja Burger)

Sonja  
Burger

Master's Program
Integrated Water Resources Management 

Nationality
German 

Master's Thesis

Exploring the influence of faith on water saving 
behaviors among Christians in Amman, Jordan
Supervisors: Prof. Hamhaber (ITT) & Björn Zimprich (GIZ)
Region/Country of master thesis: Jordan, Amman

As most of the world’s population feel 
associated with a belief group, faith-based 
organizations can have a great influence on 
their members’ behaviors in various ways. 
Therefore, the German Corporation for Inter-
national Cooperation (GIZ) on behalf of the 
German Federal Ministry for Economic Cooper-
ation and Development (BMZ) cooperates 

with religious authorities in Jordan to tackle 
national water scarcity. Both Muslim and 
Christian communities are supported by the 
project “Improvement of communal water 
efficiency through cooperation with religious 
authorities” in their efforts to emphasize a 
sparing use of water in their religious teaching, 
find ways to build a common sense of respon-
sibility within Jordanian society, and foster 
concrete action.

Research on the cause-effect chains of faith-
based awareness-raising was needed, as the 
measures applied in the project were not scien-
tifically validated. Based on Ajzen’s widely 
applied Theory of Planned Behavior for the 
explanation of decision-making, an interview 
guideline was designed to question members 
of Christian religious groups in order to under-
stand and evaluate the influence of religious 
attitudes, community, and leadership on 
the actual water sparing behavior of the 
participants.

The research showed that interviewees were 
aware of the scarcity of water and considered 
it their theologically justified duty to alleviate 
the situation. However, they reported little 
community action and only a few religious 
teachings regarding that topic. As the GIZ’s 
project aims to foster the latter just as well, it is 
probable that 1) most Christian people had not 
yet come into contact with the project, 2) that 
social, political, and economic challenges are 
more pressing, and that 3) it takes more time for 
measures to penetrate the common mindset. 

Sinafekesh 
Girma Wolde 

Master's Program
Integrated Water Resources Management 

Nationality
Ethiopian

Master's Thesis

Evaluation and monitoring of SDGs indicators of 
agricultural water use efficiency and water stress 
in the Blue Nile Basin using remote sensing
Supervisors: Prof. Dr. Lars Ribbe and Muhammad Khlaifa
Region/Country of master thesis: East Africa / Ethiopia and Sudan (Blue Nile basin)

Globally, 70% of withdrawn water accounts 
for livestock and crops’ activity and up to 95% 
in some developing countries. This number 
is predicted to increase with increasing food 
demand due to economic development, 
population growth, agricultural intensification, 
industrialization, and urbanization. Rainfed 
agriculture is the main livelihood in many 
sub-Saharan African countries. In the Blue Nile 
Basin, it provides occupation to more than 75% 
of the total labor force. In 2015, the Blue Nile 
basin had a population of approximately 72 
million people and sustainable water supply is 
a critical issue. The monitoring and evaluation 
of agricultural water use efficiency (WUE) and 
the water stress level in a river basin aims to 
prepare for the prevention of the reoccurrence 

of the same issues and increase food security in 
the region.

The Sustainable Development Goal (SDGs) 6.4 
addresses the social (problems affecting the 
society), economic water use, and environ-
mental (withdrawal of water) aspects of water 
stress under the custodianship of the Food and 
Agriculture Organization (FAO) on behalf of 
UN-Water. Indicators 6.4.1 and 6.4.2 are only 
being monitored at a country level. 

This research developed a systematic method-
ology to evaluate and monitor target 6.4 using 
remote sensing data on the Blue Nile Basin by 
modifying the method adopted from the FAO. 
The research used open-source satellite data 
from 2006 to 2015 to analyze spatio-temporal 
data of crops’ productivity and climate to 
obtain agricultural water use efficiency in the 
irrigated and rainfed agricultural systems for 
the wet and dry season of the basin. 

These results were correlated with the 
economic value added to the agricultural sector, 
population growth, and drought indicator. 
The level of water stress was measured as 
a proportion of consumptive water use to 
the water available in the basin using open-
source climate, ground hydrological data, and 
the Environmental Flow Requirement (EFR). 
The result is shown over the same ten years 
in connection with population growth and 
increasing water demand.

The research provides a new approach to 
closing the knowledge gap, increasing cooper-
ation, understanding the effect of increasing 
water use on water availability and economic 
growth and developing a transparent 
watershed/transboundary river management 
system.

Field data collection at a rainfed agricultural field 
with daily laborers harvesting onions. Location: City 

of Bahir Dar, Ethiopia.

The Blue Nile waterfall in April 2019, Location: Near 
the city of Bahir Dar, Ethiopia

(Photos by Namrud Girma Wolde)
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Johanna  
Zeller 

Master's Program
Natural Resource Management and 

Development 

Nationality
Ecuadorian

Master's Thesis

Back to the roots: an assessment of the local 
knowledge of native edible plants and their 
potential to promote sustainable farming 
practices in the humid Chaco, Argentina
Supervisors: Udo Nehren, Cristina Inda; Juan Antonio Alberto
Region/Country of master’s thesis: Chaco, Argentina

The Humid Chaco is part of the second largest 
forest ecosystem in South America and plays 
a major role in the provision of food and 
resources to communities throughout the 
region. However, sustained overexploitation of 
resources has destroyed vast areas of forest and 
what remains continues to suffer high degrees 
of fragmentation and degradation.

This study was conducted in the humid Chaco 
region of Argentina. It assessed the potential 
of native edible plants (NEP) in promoting 
sustainable farming practices in the region. The 
study focused on determining the importance 
local knowledge has in identifying NEP as well 
as its importance in identifying their economic 
potential. Furthermore, the study used a set of 
indicators to assess which NEP had the highest 
potential for promoting sustainable farming 
practices in local agroecosystems. The study 
outlines how greater loss of knowledge of NEP 
in the local population is occurring around 

urban centers than rural, and how this in turn 
affects the continuous loss of NEP and their 
natural habitat. The implementation of NEP 
into small-scale farming systems can promote 
more sustainable land use, helping small 
farmers diversify their income and increasing 
their production by promoting beneficial 
agroecosystem functions.  

This study was made possible with the help 
and support of members of the Universidad 
Nacional del Nord Este, the Instituto de Cultura 
del Chaco, and the participation of the Qo´m, 
Pilagá, and Toba peoples, whose knowledge of 
the region, its distinct culture, and its diverse 
resources was essential for the success of 
the study. The results of the study displayed 
the importance of community knowledge 
in understanding local ecosystems and the 
potential of using this knowledge to encourage 
sustainable practices and promote local 
consumption of native edible plants.  

Photo 1
Palm Savanna in the outskirts of 

Resistencia. 

Photo 2
Cattle Ranch "La Amalia" operating a 

silvopastoral system.

Photo 3
Workshop with local indigenous 

groups to learn about the alternative 
uses of the native edible plants of 

the Gran Chaco.

Photo 4
Tour of the local produce market 

with Jens Asmuth, Cristina Inda and 
the local tour guide. 

(Photos 1,2 and 3 by Johanna Zeller, 
photo 4 by Juan Antonio Alberto)

Sofía Panchi 
Robles 

Master's Program
Natural Resources Management and 

Development 

Nationality
Ecuadorian

Master's Thesis

Enhancing resilience of peasant farmers to 
climate-related risks in Pedro Carbo, Ecuador
Supervisors: PD Dr. Udo Nehren, Prof. Dr. Johannes Hamhaber
Region/Country of master’s thesis: South America / Ecuador

The climate is changing, and this increases the 
risk of climate hazards, which are affecting the 
most vulnerable populations, mainly small-
holder farmers. To minimize impacts on these 
populations, interest has been aroused in the 
development of strategies that increase their 
climate resilience. This issue has been little 
addressed in Ecuador, despite the increased 
frequency and intensity of climate risks, which 
are directly affecting agroecosystems and 
farmers’ livelihoods. This research addresses the 
resilience of peasant farmers to climate-related 
risks in the Pedro Carbo canton. This is an area 
located on the Ecuadorian coast in the Province 
of Guayas, characterized by a high poverty rate, 
and mainly dedicated to agriculture.

The overall objective of this research was to 
carry out an analysis of the resilience of small 
farmers to climate risks and to recommend 
adaptation/transformation strategies to 
enhance their climate resilience. Different 
methods were applied such as a literature 
review, maps generation, household question-
naires, participatory workshops with farmers, 
and semi-structured interviews with experts. A 
multidimensional methodology was developed 
to analyze quantitative and qualitative data 
through indicators that measure resilience 
in the study area. The main findings of this 
research reflect that farmers have very low 
resilience due to their socio-economic charac-
teristics, agricultural practices, lack of infra-
structure and technologies, weak community 
organizations, limited access to credit and 
insurance, as well as lack of capacity building 
and technical assistance. Lastly, solution-
oriented recommendations were made to 
decision-makers towards transformative 
climate-resilient development. 

This thesis was carried out with the support of 
the Food and Agriculture Organization of the 
United Nations (FAO) Ecuador.

Participatory workshop with peasant farmers – day 2 (Valle de La Virgen 
Parish, Pedro Carbo)

View of peasant farmers’ housing 
from the agricultural fields (Pedro 

Carbo canton)

(Photos by Sofía Panchi)

Cotton and corn crops located on the farm of a peasant family 
farmer (Pedro Carbo canton)

2 3
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Olivier 
Labrie 

Master's Program
Natural Resource Management and 

Development   

Nationality
Canadian

Master's Thesis

Exploring the enabling conditions and 
challenges for neo-farmers in the process of 
back-to-the-land migration and regenerative 
agriculture project initiation
Supervisors: Prof. Johannes Hamhaber
Region/Country of master’s thesis: primarily western Germany, with a couple of cases in Italy 
and Luxembourg

Rural Europe’s food system and its landscape 
has experienced evident defacement over the 
past century, which has largely been driven 
by the introduction of industrial agriculture. 
In response to its resulting ecological and 
cultural breakdown, a growing resistance 
formed by educated urbanites has been 
crossing over the city-agriculture interface 
to generate new innovative farms and revive 
pockets of rural space. 

This ‘back-to-the-land’ movement blossomed 
in North America in the 1960s and 70s and was 
characterized by urban emigration motivated 
by cultural divergences and environmental 

protection. A renaissance has since emerged 
with the evident global rise in rural-based 
permaculture and regenerative agriculture 
farms, which have developed system-focused 
approaches to food production to provide 
solutions to prevailing social and environ-
mental challenges.

To understand this complex life phase experi-
enced by recent neo-farmers, the process was 
broken down into stages to reveal what they 
went through while leaving their old lives 
behind to cultivate the land. To grasp their 
course of actions and decisions taken, a social 
empirical framework based on integrated 
theories was developed covering multiple 
spatial and time scales, and included diverse 
external, social, and individual structural 
factors. This context helped reveal the forms 
of capital that were utilized to enable the 
transition and overcome challenges. 

Biographical interviews were conducted with 
neo-farmers to explore their back-to-the-land-
experience in depth. Through these it was 
revealed that the primary enabling conditions 
were strongly supported by spiritual and social 
capital, whereas the most significant challenge 
was bureaucracy. This qualitative record serves 
as a guide for future back-to-the-landers.

Photo 1
Swales in a food forest capturing 

rainwater on the landscape during 
the winter in Italy

wildlife habitat

(Photo by Carina Kügeler)

Photo  2
Agro-forestry system with 
permanent no-dig beds ly-
ing in between rows of fruit 
trees and fungi-promoting 
wood-chipped paths

Photo 3
Mulched spots of bare land 
to promote pasture health, 
and shrubs planted for wind 
protection and wildlife 
habitat

(Photos by Olivier Labrie)

Leonie 
Gembler 

Master's Program
Natural Resource Management and 

Development  

Nationality
German

Master's Thesis

The role of pollination through bees for the 
cultivation and use of the argan tree in the 
social-ecological system of the Souss-Massa 
region, Morocco
Supervisors: Dr. Claudia Raedig, Prof. Johannes Hamhaber
Region/Country of master’s thesis: Morocco

Argan oil is produced from the kernels of 
the argan tree and has a versatile use within 
the fields of health, cosmetics, and cuisine. 
Demand for it on the global market has risen 
within recent decades and is expected to 
grow further. The argan tree has a significant 
impact on the ecological and socio-cultural 
context of southern Morocco, but one-third 
of the original tree coverage has been lost to 
alternative land use. Among the broad variety 
of ecosystem services offered by the argan 
ecosystem, this study focuses on the process 
of pollination. A Berber tradition and vital for 
the region’s agricultural activities, domestic 
beekeeping plays an important role in the 
pollination of the argan tree. 

With the overall aim to promote resil-
ience within the social-ecological system 
of the argan tree in the Souss-Massa 
region, a stakeholder analysis and a multi-
layered system assessment were conducted. 

Recommendations were derived based on 
system interactions and their repercussions.

The results show that stakeholders who sell and 
distribute argan oil or honey have the highest 
power, whereas the economic independence 
of those in charge of processing raw material 
and producing is restricted. Honeybees support 
the argan tree’s natural regeneration, yet this 
positive effect is limited due to declining bee 
populations. Current governance directives 
follow the paradigm of profit maximization in 
both the argan and beekeeping sector. Tradi-
tional practices that reconcile human and 
ecological needs have been replaced, which 
has had negative effects on both the well-
being of local stakeholders and ecosystem 
balance. Therefore, acknowledging the impor-
tance of both local knowledge and biocul-
tural diversity for the system is essential for 
sustainable argan oil production.Filling of argan oil after traditional oil extraction in 

a women’s cooperative

Traditional honeybee 
hives made of wood, 

twigs, and cardboard 
within the argan forest

(Photos by: Leonie 
Gembler)

Argan tree dominated 
landscape in the Ante 
Atlas Mountains

1
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Himalaya Bir 
Shrestha 

Master's Program
Renewable Energy Management 

Nationality
Nepalese

Master's Thesis

Development of decarbonization pathways in 
the power sector of Mongolia
Supervisors: Prof Dr. Ramchandra Bhandari (ITT) / Mr. Frederic Hans (NewClimate Institute)
Region/Country of master thesis: Mongolia

Mongolia is a strategically located, resource 
rich country located between Russia and 
China in Central Asia. With vast reserves of 
coal, this resource dominates both the power 
and energy sector of the country. However, 
Mongolia also possesses tremendous potential 
for variable renewable energy, such as wind 
and solar, especially in the Gobi Desert in 
the south of the country, as well as limited 
hydropower potential. In their first Intended 
Nationally Determined Contributions 
submitted to the United Nations Framework 
Convention on Climate Change (UNFCCC) in 
2015, Mongolia pledged to increase their share 
of renewable capacity to 20% by 2020 and 30% 
by 2030 while reducing their economy-wide 
greenhouse gas emissions. 

The goal of my master’s thesis work was to 
model the energy sector for Mongolia with a 

focus on electricity generation and to analyze 
a range of plausible future scenarios until 2050. 
My research work was part of a GIZ project 
led by the NewClimate Institute. As part of 
this work, I used the organization’s in-house 
tool called PROSPECTS (Policy Related Overall 
Sectoral Projections of Emissions Curve and 
Time Series). The policy benchmarks and 
the trends in the energy sector were repre-
sented as activity or intensity level indicators 
in PROSPECTS in order to model the energy 
and emissions profile of the country. A range 
of scenarios, such as the Current Devel-
opment Scenario, Long Term Decarbonization 
Scenario, and Paris Agreement Compatible 
Scenarios, were created for the power sector to 
analyze the implications of the policies on the 
emissions trajectory and energy system trans-
formation of the country. 

Andreas 
Ebner

Master's Program
Renewable Energy Management

Nationality
German

Master's Thesis

Sustainable aviation fuel production 
Supervisors: Prof. Ingo Stadler  
Region/Country: Brazil

The demand for fuel in Brazil’s transportation 
sector is rising annually by around five percent. 
In the aviation sector, this growth is even 
more noticeable as new flight connections are 
increasingly offered to remote regions. This 
accelerates climate change and results in large 
logistical challenges for fuel suppliers. The 
aviation industry’s commitment to climate-
neutral growth is only achievable in the 
medium term using non-fossil energy sources. 
Even with an increase in the production of 
ethanol and biodiesel, biofuels can only play a 
limited role in satisfying the growing demand.

Power-to-Liquid Sustainable Aviation Fuels (PtL 
SAF), produced using wind and solar energy, 
is one possible solution for climate-friendly 
air transport. Brazil’s geographic location is 
ideal to meet the requirements. There is ample 
sunlight across the country for photovoltaic 
systems and many regions have constant wind 
or other climate-friendly, low-cost renewable 
energy sources. Small local plants that produce 
fuel for aviation from renewable electricity not 
only contribute to climate-neutral aviation, but 
also produce efficiently in remote or isolated 
locations. Thus, an internationally useable 
reference case for the decentralized production 

and application of Power-to-Liquid Sustainable 
Aviation Fuels should be created.

The key element of the project should have 
been a pilot plant in Brazil. In the future, 
systems of this kind will be produced in series 
and used at airports throughout the world. 
The Brazilian implementation partners are the 
Ministry of Science, Technology, Innovation 
and Communications (MCTIC) and the National 
Agency of Petroleum, Natural Gas and Biofuels 
(ANP). On the German side, apart from the 
Deutsche Gesellschaft für Internationale Zusam-
menarbeit (GIZ) GmbH, the German Aerospace 
Center (DLR) contributes to the project.

My contribution and the aim of my master’s 
thesis was first the technical evaluation and 
comparison of different sustainable aviation 
fuel production technologies and their environ-
mental impact. Based on the first part, I set 
up an analysis of electrical fuel production 
systems, so-called Power-to-Liquid (PTL). As 
the final step, I connected the most promising 
components and modeled different system 
approaches, which were in theory feasible for 
use in remote areas. 

2019
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Malte 
Küper 

Master's Program
Renewable Energy Management 

Nationality
German

Master's Thesis

Thermal energy recovery from treated 
wastewater – analysis of large-scale heat pumps 
for urban heat supply in Cologne, Germany
Supervisors: Prof. Dr. Ramchandra Bhandari (TH Köln); Aldo Perez (City of Cologne)
Region/Country of master thesis: Cologne, Germany

While the share of renewable energies in the 
German electricity sector has been continuously 
growing and had already exceeded 40 percent 
in 2019, the share of renewable energies in 
the heating sector is stagnating at around 14 
percent. In order to substitute the predom-
inant heat supply from gas and coal, climate-
friendly heat sources will gradually have to be 
integrated. One of the most promising options 
that is available all year round and is currently 
completely untapped is wastewater. 

A large amount of water in households is 
heated for its designated uses (e.g. cooking, 
showering), before it is directed back to the 
sewage plant. The wastewater temperature 
thereby remains high enough to generate 
heat by means of electric heat pumps. If the 
required electricity comes from renewable 
sources, the heat provided is virtually CO2 
free. According to estimates, ten percent of all 

buildings in Germany could be heated with 
wastewater heat. 

Within the scope of my master’s thesis, I inves-
tigated, together with the municipality of 
Cologne, whether wastewater heat pumps can 
contribute to a climate-friendly heat supply 
for the west German city. The findings of 
the modeled pilot plant show that the heat 
production costs of the plant are currently 
significantly higher than those of a comparable 
gas heating system, particularly due to the 
high German electricity price. An exemption 
of the electricity price from state-induced 
price components is therefore highly recom-
mended in order to tap the high CO2 savings 
potential, which, based on the current German 
electricity mix, was calculated at 25 percent per 
household compared to a gas heating system.

Ibrahim 
Owusu-

Aduomih 
Master's Program

Renewable Energy Management 

Nationality
Ghanaian

Master's Thesis

Alternatives for cooking fuel in developing 
countries: a case study of Kakira in the eastern 
region of Uganda
Supervisors: Prof. Dr. Ramchandra Bhandari
Region/Country of master thesis: Uganda

Dependence on solid biomass cooking fuels is 
still high in developing countries despite the 
significant health and environmental impacts 
of relying on this form of fuel for household 
cooking. One of the challenges to transitioning 
from solid cooking fuels is the limited access 
to cleaner alternatives in some developing 
countries. The Deutsche Gesellschaft für Inter-
nationale Zusammenarbeit (GIZ), as part of its 
Promotion of Renewable Energy and Energy 
Efficiency Program (PREEEP), is advancing the 
use of alternative fuels in Uganda.

To promote the adoption and use of alterna-
tives for cooking fuel, it is necessary to closely 
assess how they compare to the traditional 
substitutes. The extent to which fuels are 
adopted as energy sources is affected by their 
availability, accessibility, and affordability. This 
study, therefore, sought to assess the adopt-
ability of alternative cooking fuels among 

households in developing countries with Kakira 
Town Council, a community in the eastern 
region of Uganda, as a case study.

The study determined the main categories of 
households differentiated by their cooking fuel 
choices. Available alternatives for household 
cooking fuel in the study area were assessed 
for their potential as replacement fuels and the 
factors preventing their adoption.

Reasons for the low rate of adoption of alter-
native fuels include the high availability of 
cheaper substitute sources of cooking energy, 
low availability and accessibility of alter-
native fuels, and low household income levels 
for most of the population. For most of the 
population, alternative cooking fuels need to 
provide useful cooking energy at a competitive 
cost to be attractive for adoption.

Framework of analysis

Biogas biodigester construction
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Siddharth  
Dutta 

Master's Program
Renewable Energy Management  

Nationality
Indian 

Master's Thesis

Enhancing the tracking efficiency of a parabolic 
trough collector-based solar thermal system
Supervisors: 1. Prof. Dr. Ingo Stadler and 2. Dipl.-Ing. Nicolas Ürlings
Region/Country of master thesis: Germany and Cyprus

The sun provides us with plenty of energy 
every day in the form of solar radiation, which 
can be utilized by various solar technol-
ogies to meet our ever-growing demand for 
useable energy. One of such solar technol-
ogies is a Parabolic Trough Collector (PTC) 
based solar thermal system which utilizes the 
direct irradiance of the sun to provide thermal 
energy in the form of useable steam or hot 
water. Producing steam or hot water has great 
market capture potential, especially for small to 
mid-scale industrial thermal energy demand.

The thesis was a part of an international 
consortium project called “EDITOR”, where the 
company Protarget AG (Köln, Germany) had 
set up a 125 kWth PTC-based solar thermal 

plant providing steam to a juice manufac-
turing company in Cyprus. The thesis focused 
on enhancing the tracking efficiency of this 
solar thermal system, to ultimately improve 
the overall efficiency of the system. Part of the 
tasks were to analyze the various sources of 
tracking error and to understand the effects of 
changing alignment of the horizontal tracking 
axis and errors in tracking angles of the system. 
Part of the research work also consisted of 
performing onsite operations and tests on 
the PTC system, in Cyprus. The work under-
taken during the thesis period enabled me to 
develop invaluable scientific research skills and 
industrial experience.

Photo 1
Onsite testing and operation of a 125 kWth solar 

thermal plant, Cyprus 2019.

Photo 2
Parabolic Trough Collector based solar thermal 

system, Cyprus 2019.

Photo 3
Designing the tracking control system electrical 

layout and testing process, Germany 2019.

(Photos by Siddharth Dutta)
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Sibel Raquel 
Ersoy

Master's Program
Renewable Energy Management 

Nationality
German, Portuguese

Master's Thesis

Water scenarios modelling for renewable energy 
development in southern Morocco
Supervisors: Prof. Lars Ribbe, Dr. Julia Terrapon-Pfaff, Dr. Ahmed Alami Merrouni
Region/Country of master thesis: Morocco

Water and energy are two pivotal areas for 
future sustainable development, with complex 
linkages existing between the two sectors. 
These linkages require special attention in the 
context of the energy transition. Against this 
background, this paper analyzes the role of 
water availability in the development of solar 
thermal and photovoltaic (PV) power plants for 
the case of the Drâa Valley in southern Morocco. 

Located in a semi-arid to arid mountainous 
area, the Drâa Valley faces high water stress 
 – a situation expected to worsen due to 
climate change. At the same time, the region 
has one of the greatest potentials for solar 
energy in the world. To examine whether 
limited water availability could accelerate or 
delay the implementation of solar thermal and 
PV power plants, this paper compares regional 
water availability and demand in the Drâa 
Valley for different scenarios, paying particular 
attention to potential socio-economic devel-
opment pathways. 

The Water Evaluation and Planning System 
(WEAP) software is applied to allocate the 
water resources in the study region. The water 
supply is modeled under the Representative 
Concentration Pathway 8.5 (RCP 8.5) climate 
scenario, while the water demand for the Drâa 
Valley is modeled for a combination of three 
socio-economic and two energy scenarios. 

The climate scenario describes a significant 
decrease in water availability by 2050, while the 
socio-economic and energy scenarios show an 
increase in water demand. The results demon-
strate that during a sequence of dry years the 
reservoirs’ water availability is reduced and 
shortages in water supply can result in high 
levels of unmet demand. If this situation occurs, 
oasis farming, water for drinking, and energy 
production could compete directly with each 
other for water resources. 

The energy scenarios indicate that the use of 
dry cooling technologies in concentrated solar 
power (CSP) and PV hybrid systems could be 
one option for reducing competition for the 
scarce water resources in the region. However, 
given that energy generation accounts for only 
a small share of the regional water demand, 
the results also suggest that socio-economic 
demand reduction, especially in the agricul-
tural sector, will most likely become necessary. 

This master thesis was realized in the 
framework of the project WANDEL (Water 
Resources as important factors in the Energy 
Transition at local and global scale) under 
the supervision of Wuppertal Institute for 
Climate, Environment and Energy and IRESEN 
(Moroccan Solar and Renewable Energy 
Research Institute).

Photo 1
Oases along the river Drâa in 

Southern Morocco

Photo 2
Solar tower and parabolic collectors 

as part of the NOOR Ouarzazate 
power plant - the world largest CSP 

and PV plant with a 510 MW capacity

Photo 3
NOOR Ouarzazate IV is a PV complex

(Photos by Sibel Raquel Ersoy)
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Yvann 
Djemba 

Umba 
Master's Program

Renewable Energy Management 

Nationality
Congolese

Master's Thesis

Assessment of a small-scale biogas energy 
supply project in Kenya
Supervisors: Johannes Hamhaber
Region/Country of Master’s thesis: Kenya

Since the implementation of biogas technology 
in Kenya in 1954, the acceptance, uptake, and 
sustainability are still low and stagnating. The 
current adoption rate is 0.03% of the 1.2 million 
rural households. This low achievement is 
due to bad management of the project, the 
absence of a legal system, and socio-economic 
factors. Similarly, widespread adoption of 
biogas technology has been delayed due to 
lack of information on its benefits and afford-
ability, as well as high maintenance and 
operation costs. The adoption and sustain-
ability of biogas technology by rural farmers 
are also hampered by the lack of technical 
information, improper feed regimes of 
digesters, and an incorrect mixing ratio of raw 
materials. Biogas technology has been exten-
sively studied in Europe and Asia, but the 
uptake in Africa and especially Kenya remains 
very weak. Even with the collaboration of inter-
national organizations such as SNV and GTZ, 
which are related to poverty reduction and 
rural development, the advancement of biogas 
technology remains problematic. 

The main objective of this study was to assess 
the biogas project in Kenya, in relation to the 
management and rate of success or failure 
of biogas through the assessment of factors 

that influence growth, adoption, and sustain-
ability. The investigation was mostly based on 
the African Biogas Partnership Program imple-
mentation project since the beginning of 2009, 
examining the challenges that faced users 
and construction companies for maintaining 
sustainable biogas technology in the rural area 
of Kenya. 

In the analysis-based study, qualitative and 
quantitative research methods were used 
for evaluation. The research investigated the 
number of biogas installations, functional and 
dysfunctional plants, the level of education, 
the number of biogas users, and the rate of 
success. Regarding the framework, this study 
analyzed various indicators of the biogas 
organizations including ABPP, Hivos, and the 
Kenya Biogas Program. 

As a result, it has established several factors 
such as affordability, cost, skill, management 
reputation, trust, social acceptance, and 
others, that cause low uptake and weak perfor-
mance. In most cases, the neglect of social 
and economic indicators were found to be the 
first obstacle to the development of biogas 
technology. 

2 31
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Doctoral Program  
on Natural Resources 
and Development

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 80 – 81 Featured PhD Students ››

page 115 List of All PhD Graduates ››
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Silke 
Lichtenberg 

   Supervised by
PD Dr. Udo Nehren (TH Köln)

Prof. Dr. Dieter Anhuf (Universität Passau)
Prof. Dr. Elisabeth Huber-Sannwald (Instituto 

Potosino de Investigación Científica y Tecnológica, 
A.C. (IPICYT), Mexico)

Partners
Mpingo Conservation and Development Initiative 

(MCDI)

Funding
Dissertation grant of the Heinrich-Böll-Stiftung

PhD Research

The role of African blackwood for local and 
European livelihoods: a complex intercon-
nection of cultural and natural heritages
African blackwood is used as raw material for traditional Tanzanian wood carvings and for Western 
woodwind instruments. Hence, the livelihoods of artists and craftsmen depend on the availability 
and preservation of this regional endangered tree species and its habitat.

The Eastern African Coastal Forests are one 
of the worldwide biodiversity hotspots inter-
spersed by patches of the Miombo woodlands. 
Important areas of that biome are part of 
the Tanzanian Selous Game Reserve, a highly 
threatened UNESCO world heritage site. One of 
the most important native flagship species of 
this ecosystem is the African blackwood – the 
national tree of Tanzania. 

The wood of African blackwood, Dalbergia 
melanoxylon, is used worldwide as the raw 
material for clarinets and oboes, as it perfectly 
fulfills the needs for their construction. 
Musicians and woodwind instrument makers 
claim that it is very difficult to replace that 
species. At the same time, African blackwood 
is an important raw material for local wood 
carvers. Due to overexploitation of several 
Dalbergia species and land use changes of 
their natural habitats, many are endangered. 
Therefore, the whole genus was listed on the 
‘Convention on International Trade in Endan-
gered Species of Wild Fauna and Flora’ (CITES) 
in Appendix II, in 2017.

The interconnected livelihood dependencies 
on African blackwood by local African wood 
carvers, local communities that sustainably 
manage their community forests, and tradi-
tional European woodwind instrument makers 
require a deeper and comprehensive analysis 
to better understand this problem. Through a 
spatio-temporal analysis of this tele-coupled 
cultural-ecological system, we will identify key 
drivers that shape the system and potentially 
put at risk African blackwood and its use in 
carving traditions and woodwind instrument 
making in the long term. An assessment 
of the different interconnected livelihoods 
will form the base for a transdisciplinary 
co-designed proposal to maintain the affected 

local Tanzanian and European livelihoods and 
threatened forest areas.

In 2019, the first field inspection, expert 
interviews, and interviews with key-stake-
holders were realized and verified the strong 
interconnection of the different livelihoods 
described, as well as their common depen-
dency on African blackwood. An interesting 
finding is the differentiation between personal 
and community livelihoods in Tanzania in the 
participating sample villages. The importance 
of African blackwood for the sample villages is 
reflected in the perception of the villagers that 
the tree and basically its wood provides about 
70–100 % of the community livelihoods, but 
none for the personal livelihoods.

Photo 1
Nanjirinji – one of the sample villages in Kilwa 

district with FSC certified community forest 
management and important natural occurrence of 

African blackwood in the community forest

Photo 2
Local sawmill 'Sound and Fair' specialized in FSC 

certified timber for musical instruments – the black 
wood in the front is African blackwood

Photo 3
Mwenge wood carvers’ market in Dar es Salaam 

with the typical African blackwood carvings

(Photos by Silke Lichtenberg )
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Felix 
Mayer 

Timeline
December 2018 – December 2021 (PhD), 

Project metabolon since 2011

Project leader
Monika Lichtinghagen-Wirths (BAV)

Project coordination
Prof. Christian Wolf (scientific director)

Partners
Bergischer Abfallwirtschaftsverband

Funding
European Commission and the European 

Regional Development Fund (ERDF)

Contact
Website/further information can be found 

under https://www.bavweb.de/-metabolon

PhD Research

Metabolon IIb
Waste is a daily companion of our lifestyle, and optimum management is the key to an environ-
mentally and socially compatible solution. By pushing the limits of available treatment options, 
waste turns into a valuable resource.

The treatment of organic waste streams is 
commonly understood as an expense to 
communities or municipalities. The intrinsic 
energy as well as the nutrient content of 
residues qualifies them as a valuable resource, 
however. In the course of the project, the 
exploitation of the inherent potential of 
organic waste streams were analyzed and 
quantified. Therefore, conventional and 
innovative waste-to-energy systems were 
considered, to ultimately find a preferential 
treatment path for each substrate. 

In the past year, we investigated, for instance, 
the meaningfulness of source segregation of 
biowaste. Source segregation is a fundamental 
trait of the German waste management system 
and allows for treatment of the organic fraction 
of municipal waste that is decoupled from 
mass burning. Based upon this premise, two 
conventional waste-to-energy options, which 
are commercially available in Germany to treat 
organic waste, were contrasted: (i) anaerobic 
digestion followed by composting and (ii) 
incineration. They were considered separately 
and in combination (i.e. incineration of 
digested biowaste). Within a hybrid approach, 
consisting of literature data evaluation, 
theoretical modeling, the conduct of lab-scaled 
experiments, and a substrate analysis, a 
comprehensive economic and environmental 

life cycle assessment was compiled. The hetero-
geneity of the biowaste, as well as the fluctu-
ating heat demand and production, were 
accounted for.

It was determined that anaerobic digestion 
followed by composting best met the 
economic and environmental aspects. Inciner-
ation of OFMSW showed comparable environ-
mental impacts but was characterized by 
increased monetary expenses. Therefore, it 
may be concluded that poorly separated 
organic waste does not impede the environ-
mental balance, but leads to higher treatment 
costs. Operators of waste treatment plants 
will, therefore, prosper from a source segre-
gated collection. A combination of both 
treatment systems did not prove worthwhile. 
Both the environmental and economic burdens 
increased significantly. Based on a scientific 
evaluation, it could finally be concluded that 
source segregation is not only justified, but is 
also a meaningful approach. 

A subsequent analysis will test whether the 
implementation of innovative technologies, 
such as pyrolysis plants, hydrothermal carbon-
ization plants, or gasification plants, hold the 
potential to further improve environmental 
and economic sustainability aspects.

Innovation location: metabolon (aerial view)

Hands-on research at a pilot biogas plant Leisure area meets research site 

(Photos by TH Köln)
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ITT Student awarded 
the DAAD-Prize
ITT graduate Ashton Walker has been awarded the 2019 DAAD Prize for his outstanding 
academic achievements and social commitment.

“Ashton Walker achieved excellent grades in his studies 
and also passed his master’s thesis with bravura. He is 
also a volunteer for Engineers Without Borders and has an 
excellent network within the faculty. As a native English 
speaker, for example, he proofreads the texts of his fellow 
students. Overall, he is an outstanding and worthy prize-
winner.” (Prof. Dr. Ramchandra Bhandari from ITT.)

Congratulations, Ashton!

https://www.th-koeln.de/hochschule/daad-preis-der-th-
koeln-fuer-den-australier-ashton-walker_70587.php?fbcl-
id=IwAR3P6pSCWpM8j9KzObQKHbCGSAAHmNJW5rAl4iLFo
p3mGcuiDbrlHFMH7Gg

(full press release in German only  )

–

Ashton Walker, Masterabsolvent des Instituts für 
Technologie und Ressourcenmanagement in den Tropen 
und Subtropen (ITT) der TH Köln, hat für seine heraus-
ragenden akademischen Leistungen und sein gesell-
schaftliches Engagement den DAAD-Preis 2019 der 
Hochschule erhalten.

Der DAAD-Preis zeichnet herausragende Studierende bzw. 
Doktoranden aus, die sich durch besondere akademische 
Leistungen und bemerkenswertes gesellschaftliches oder 
interkulturelles Engagement hervorgetan haben. Hierdurch 
soll einer breiteren Öffentlichkeit deutlich gemacht werden, 
welche Bereicherung ausländische Studierende und 
Doktoranden für die Hochschulgemeinschaft darstellen.

Prof. Dr. Ramchandra Bhandari (ITT), Ashton Walker, Prof. Dr. Stefan Herzig, Präsident der TH Köln  

(Photos by Thilo Schmülgen/TH Köln)
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Research at the ITT

2019, another year full of research activities!

We had the kick-off workshop of “TRABBIO”! The project has started 
bringing together Brazilian and German scientists, technicians, 
and decision-makers at the Universidade Federal Rural do Rio de 
Janeiro (UFRRJ) and the agro-industrial cooperative (COAGRO) in 
Campos dos Goytacazes. The main goal of the TRABBIO project 
is the development and adaptation of harvesting and pyrolysis 
technologies with the aim of establishing a sustainable and 
manageable biocoke commodity from biomass residues of 
sugarcane production in Rio de Janeiro state in Brazil. 

Another highlight of 2019 was the project “PolyUrbanWaters” 
– Polycentric Approaches to the Management of Urban Water 
Resources in Southeast Asia. The PolyUrbanWaters project 
combines multidisciplinary knowledge to develop strategies that 
enable water-sensitive urban development in three pilot cities in 
Southeast Asia.

Also, on the following pages, there is more information on the 
current activities of the PEDES project (Soil-related Ecosystem 
Services in the Atlantic Forest of Rio de Janeiro). The aim of the 
project is to identify and evaluate ecosystem services provided by 
soils in order to create an assessment basis for sustainable land use. 
In 2019, various project activities took place in Brazil and Germany.

Particularly interesting insights were also provided by the project 
“Universities as knowledge brokers in the governance of climate 
resilience”, which deals with the actual and potential role of univer-
sities as ‘knowledge brokers’ in the production, use, and translation 
of knowledge for increasing climate resilience.

Find more detailed information further on in these and other ITT 
projects!

By Rui Pedroso
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Soil-related ecosystem services in the Atlantic 
forest of Rio de Janeiro

PEDES project successfully completed

The PEDES project in the Atlantic Forest (Mata 
Atlântica) of Rio de Janeiro aims to identify and 
evaluate the ecosystem services provided by 
soils in order to create an assessment basis for 
sustainable land use. In 2019, various project 
activities took place in Brazil and Germany. 

Gabriel Garcia Távora successfully completed 
his PhD thesis at the Institute of Geography of 
the Rio de Janeiro State University in cooper-
ation with the ITT. With his work, Gabriel 
provides an important scientific basis for the 
assessment of ecosystem services of agricul-
tural soils in the Atlantic forest biome. Teresa 
Arce Mojica, a student in the cooperative 
PhD program of the ITT in cooperation with 
the University of Passau, conducted her field 
research in Rio de Janeiro, where she collected 
data for the development of a drought 
risk index that takes into account soil and 
vegetation parameters.

Four ITT students conducted field research 
for their master’s theses. Andrea Salcedo Raza 
conducted a study on vulnerability to soil 
erosion and Natalia Otero León carried out a 
landslide risk assessment, both at the level 
of the State of Rio de Janeiro. Gabriel Fazito 
Resende examined the perceived impacts on 
ecosystem services and the coping strategies of 
dairy farmers during the drought of 2014–2017 
in an affected municipality. Finally, Marisa 
Kunze addressed the question of whether it is 
economically, ecologically, and socially viable 
to invest in the conservation and restoration of 

ecosystems and ecosystem services, using the 
example of the ecological reserve REGUA. 

In August, Professor Antonio Teixeira Guerra 
from the Federal University of Rio de Janeiro 
and Professor Antonio Sores da Silva from 
the Rio de Janeiro State University visited the 
ITT in the framework of the PEDES project to 
discuss ongoing activities and co-supervise 
two of the master’s theses mentioned above. 
Antonio Teixeira Guerra participated in the ITT 
expert talks with the lecture “Land degradation 
in Brazil: causes, consequences and some 
examples”. From August to December, post-
doctoral researcher Thiago Carnavale stayed 
at the ITT and worked on two scientific articles 
on landslide risk in Rio de Janeiro, which will 
be published shortly. He also co-supervised a 
master’s thesis.

From the ITT side, Claudia Raedig and Udo 
Nehren visited the project partners in Rio de 
Janeiro in November. They used the stay to 
conduct field visits together with partners and 
students and to establish new partnerships. 
Although the PEDES project was completed at 
the end of 2019, the activities with the Brazilian 
partner universities and the Civil Defense of Rio 
de Janeiro can thus be continued. In addition, 
activities in the field of soil-related ecosystem 
services will be addressed in the ongoing 
research project TRABBIO.

By Udo Nehren

PEDES
Timeline

January 2018 – December 2019

Project leader
Udo Nehren

Partners
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 / CAPES

Contact 
udo.nehren@th-koeln.de

Soil degradation due to overgrazing 
(left) and reforested landscape in the 

ecological reserve REGUA (right)

(Photo by U. Nehren)

Multilateral university cooperation on the 
management of human impacted droughts in 
tropical catchments – TROPISECA
TropiSeca is a DAAD and BMZ funded academic network project 
focusing on research and postgraduate education related to 
tropical drought risk and hydrology. The year 2019 was rich in the 
exchange of students and lecturers whose research activities were 
reflected in high impact scientific publications and workshops.

The year 2019 was crucial for the TropiSeca 
project. We were looking back on four years 
of intensive academic cooperation with the 
exchange of students and lecturers, research 
activities, jointly organized stakeholder 
workshops, and sessions at international 
conferences.

Research was carried out in three case study 
catchments: Tempisque River Basin in Costa 
Rica, Magdalena River Basin in Colombia, and 
Paute River Basin in Ecuador. We used the 
case study catchments as natural laboratories 
to share data, develop new approaches for 
comparative research on drought issues in the 
tropics, and to increase students’ involvement 
in research. Key information about the focal 
study regions can be found on BASIN-INFO.NET. 
Research results are reflected in high impact 
publications. (https://www.researchgate.net/
project/TROPISECA-Multi-lateral-University-
Cooperation-on-the-Management-of-
Droughts-in-Tropical-Catchments)  

In November 2019, a stakeholder workshop 
was organized in Bogotá to debate potential 
synergies, societal research, and educational 
demand in the context of climate change, water 
management, hydropower, and droughts in 
Colombia. Stakeholders, including the National 
Water Agency IDEAM, the National contact 
point of SEI, and The Nature Conservancy (TNC), 
together with leading university professors and 

researchers, agreed that technical and insti-
tutional capacity building and cross-sectoral 
cooperation at river basin scale are core actions 
required to cope with current water security 
challenges. We concluded that an increased 
collaboration on the central database for hydro-
climatic data and a communication platform 
on river basin scale would be adequate 
instruments to promote integrated water 
management. 

Moreover, we worked on shared educational 
materials and on the curriculum of the joint 
international MSc Program on “Integrated 
Water Resources Management for Latin 
America and the Caribbean (IWRM-LAC)” that 
will begin at the Department of Geography, 
University of Costa Rica (UCR) in August 
2020. The UCR is the largest public university 
in Central America with excellent facilities, 
attracting students and researchers from all 
Latin-American countries and worldwide.

In the context of the MSc IWRM-LAC, in 2020 
the TropiSeca team will continue to work on 
the curriculum, educational materials, and 
joint development of new research proposals. 
We are looking forward to the virtual inaugu-
ration ceremony of the new MSc program in 
August 2020! 

By Alexandra Nauditt; Justyna Sycz

TROPI 
SECA

Timeline
 January 2016 – December 2019

Project leader
Prof. Dr. Lars Ribbe

Project coordination
Dr. Alexandra Nauditt

Partners
Institute for Technology and Resources 

Management in the Tropics and 
Subtropics, ITT, TH Köln 

Department of Geography, Chair of 
Hydrology / University of Costa Rica

Faculty of Civil Engineering, Javeriana 
University, Colombia

Department of Water Resources and 
Environmental Sciences (iDRHICA), 

University of Cuenca, Ecuador

Funding
BMZ, DAAD Program: Subject-related

Partnerships with Institutions of
Higher Education

Contact 
Alexandra Nauditt

Photo 1
Irrigation Water Distribution System, 

Areal Tempisque, Costa Rica   

Photo 2
TropiSeca Workshop, August 2018, 

University of Costa Rica 

(Photos by TropiSeca)
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Transformation of Brazilian biomass residues into 
manageable materials and energy sources
Making sugarcane production more sustainable at local 
(in-sugarmill), surrounding (on-field), and landscape level and 
using sugarcane biomass residues to develop a commodity

In 2019, the TRABBIO project started bringing 
together Brazilian and German scientists, 
technicians, and decision-makers with the 
Kick-off Workshop at the Universidade Federal 
Rural do Rio de Janeiro (UFRRJ) and the agro-
industrial cooperative (COAGRO) in Campos 
dos Goytacazes (Figures 1, 2). The main goal of 
the TRABBIO project is the development and 
adaptation of harvesting and pyrolysis technol-
ogies with the aim of establishing a sustainable 
and manageable biocoke commodity from 
biomass residues of sugarcane production 
in Rio de Janeiro state in Brazil. The TRABBIO 
project implementation is widely executed in 
close cooperation with the Brazilian research 
and private sector partners. 

São Paulo state’s vast monoculture flats 
dominate the image of the Brazilian sugarcane 
sector. However, the focus area of the TRABBIO 
project is located in the area around Campos 
dos Goytacazes in the east of Rio de Janeiro 
state. Here, mostly family farmers grow 

sugarcane on small to medium-sized fields and 
are often organized into agricultural coopera-
tives. Due to a strict environmental regulation, 
the pre-harvest burning of sugarcane will be 
prohibited throughout Brazil; in Rio de Janeiro 
state this will be fully effective from 2024 
onwards. This increases the harvesting costs for 
smallholders, and particularly family farmers 
will no longer be able to produce competi-
tively. Therefore, ITT together with Schum-
acher is developing an optimized harvesting 
solution (Figure 4) adapted, with the help of 
the Brazilian partners, to the specific conditions 
in Campos dos Goytacazes. 

The TH Köln partners are further responsible 
for analyzing logistic processes (transport of 
harvested sugarcane to sugar mill) as well 
as processes taking place within the mill 
producing sugar as well as ethanol. THE IAV 
together with TÜV will suggest technical 
solutions for higher energy efficiency and 
reduced environmental impact. On a landscape 

Timeline
1 April 2019 – 31 March 2022

Project leader
Dr. Dieter Schillingmann (overall 

project, REW),  Prof. Dr. Sabine  
Schlüter (ITT)

Project coordination
Carl-Friedrich Gaese, Dr. Claudia 

Raedig (ITT)

Partners 
REW Regenerative Energie 

Wirtschaftssysteme GmbH (REW)
TH Köln -University of Applied 

Sciences/ 
Institute for Technology and Resources 

Management in the Tropics and 
Subtropics (ITT) 

Institute of Chemical Process 
Engineering and Plant Design (IAV)
CUTEC Clausthaler Umwelttechnik 

Forschungszentrum (CUTEC), Clausthal
TÜV Rheinland Energy GmbH (TÜV), 

Köln
Gebr. Schumacher GmbH (SCHUM), 

Eichelhardt
Cooperativa Agroindustrial do Estado 

do Rio de Janeiro Ltda. (COAGRO), 
Campos

Universidade Federal Rural do Rio de 
Janeiro (UFRRJ), Campus Campos 

Universidade Federal do Minas 
Gerais, Departamento de Engenharia 

Metalúrgica e de Materiais (DEMET), 
Belo Horizonte

Secretaria de Estado de Agricultura e 
Pecuária (SEAP), Rio de Janeiro
Empresa Brasileira de Pesquisa 

Agropecuária Solos (Embrapa Solos), 
Rio de Janeiro

Empresa de Pesquisa Agropecuária 
do Estado do Rio de Janeiro 

(PESAGRO-RIO), Rio de Janeiro

Funding
Federal Ministry of Education and 

Research (BMBF)

Contact
carl-friedrich.gaese@th-koeln.de 

TRABB      O
Transformation of Brazilian Biomass Residues into 
Manageable Materials and Energy Sources

scale, the sugar mill and its surroundings will be scruti-
nized using satellite and drone images (see Figure 3) to 
identify the ecological features in the sugarcane-dominated 
landscape, and the impacts of sugarcane cultivation. The 
TRABBIO project seeks solutions for a more sustainable sugar 
mill landscape, whilst also considering potential economic 
incentives for ecosystem-friendly measures.

With the final aim being to augment the profitability of 
sugarcane cultivation and transformation, the TRABBIO 
project analyzes the potential of under-utilized biomass 
residues from sugarcane processing as a substrate for 
biocoke production. The CUTEC Institute conducts the 
laboratory and technical scale experiments on the precon-
ditioning of biomass residues. REW, in close cooperation 
with the CUTEC Institute plans, builds, assembles, and tests 
a mobile pyrolysis unit. After rigorous testing and optimi-
zation, this unit will be transported to Campos dos Goyta-
cazes to be installed there. Furthermore, testing and market 
analysis of biocoke products will allow identification of 
future pathways for the new commodity. 

Thus, the TRABBIO project integrates technological, 
ecological, and social criteria to develop an optimized 
sugarcane harvesting, processing, and marketing strategy. 
A prerequisite for this is the calculation of mass, energy, 
transport, and waste balances, which will allow for the 
development of suggestions for improvement from the 
level of economic decision-making of smallholder farms and 
sugarcane processing refineries up to the development of 
cooperation options for stakeholders from science, business, 
and policy along the value chains. 

By Claudia Raedig, Carl-Friedrich Gaese, Sabine Schlüter

Photo 5
Project team in front of harvester 
(Photo by Florian Kaposi)

Photo 1
Kick-off workshop in May 
at UFRRJ in Campos dos 
Goytacazes with German and 
Brazilian partners and with 
sugarcane  
(Unknown photographer)

Photo 2
Visit to the COAGRO location 

at the Kick-off workshop
(Photo by Carl-Friedrich Gaese)

Photo 3
Sugarcane landscape in the campos (flats) with mountains from Desengano 
State park in the background.  Drone crew (left to right): Willian Pereira 
(UFRRJ), Claudia Raedig, Piotr Wargocki (ITT)
(Photo by Claudia Raedig)

Photo 4
Optimizing harvesting techniques: mobile test stand for sugarcane harvesting 
for small farmers run by Carl-Friedrich Gaese (ITT)
(Photo by Florian Kaposi)
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Joint R&D project 
ViWaT-Mekong-Planning
Methods and assessment tools for regional 
water and land use planning in the Me-kong 
Delta, Vietnam
The Mekong Delta is a complex system of rivers, canals, rice 
paddies, aquacultures, mangroves, and melaleuca forests as well 
as infrastructure for water management and irrigation. If one 
wants to improve water and land use planning for such a region 
then one should first understand how the system works.

The project team of ViWaT-Mekong-Planning 
(funding: BMBF, research program CLIENT) 
started its research activities in 2019 with a 
detailed system analysis. It included not only 
literature reviews and data collection, but also 
two technical excursions which were prepared 
by EE+E / Ruhr-University of Bochum and ITT / 
TH Köln for all project partners.

A pivotal point for water and land use planning 
in the delta is the distribution of fresh and 
saline surface waters which varies spatially and 
temporally. The dry season excursion in March 
2019 started from the fresh water dominated 
area of Can Tho at the Hau river and moved to 
alternating fresh-brackish and saline areas in 
the south along the coastline in the provinces 
of Soc Trang, Bac Lieu, and Ca Mau. From the 
southern-most tip in Ca Mau the team headed 

back north through saline-impacted Kien 
Giang to An Giang, which is again fresh water 
dominated. 

The alternation between fresh, brackish, and 
saline water in the delta is first driven by natural 
forces like the runoff in the Mekong main 
branches and the tidal regimes on the eastern 
and western coastline. With drainage and 
land reclamation, humans began to alter the 
system, always with their main objective being 
to improve conditions for rice paddies which 
need fresh water. Through a prolonged period, 
it was intended to provide fresh water to the 
farthest south as possible to grow up to three 
crops of rice per year. This changed after the rise 
of brackish shrimp aquaculture in the southern 
parts. Now the management schemes must 

ViWaT- 
Mekong-
Planning

Timeline 
November 2018 – October 2021

Project leader
Prof. Dr. H. Stolpe (EE+E 

Environmental Engineering+
Ecology, Ruhr University Bochum)

Project coordination
Dr. K. Brömme (ITT, TH Köln)

Partners
LSU Ruhr University Bochum, TH 

Köln, RIM Technical University 
Dortmund, Fraunhofer UMSICHT, 

ribeka GmbH, Disy GmbH

Funding
BMBF, CLIENT II

Contact 
katrin.broemme@th-koeln.de,  

harro.stolpe@rub.de 

Website 
https://viwat-mekong-planning.de/

Rice planting in the Mekong delta

(Photo by Phuong D. Nguyen/shutterstock.com)

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 better decision-making towards 
water security and economic exploration of that region.

Climate change will lead to water scarcity 
and drought in many regions of the world 
especially in arid and economically poor 
developed countries in sub-Saharan Africa and 
the Nile Basin. At the same time, increasing 
demand for water will often endanger water 
resource security and cause conflicts over water 
allocation. In many countries, the 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, and modeling capabilities, and 
advanced communication technologies offer 
tremendous opportunities to make a quantum 
leap in water resource management.

Taking the Dinder and Rahad River Basin 
(DRRB) as a pilot study region, which is partially 
located in Ethiopia and has its major part in 
Sudan, the WaterSec project closes the above-
mentioned knowledge gap by developing and 
disseminating a scientifically based toolbox 
for analysis and assessment of water resources 
security in the pilot project region, and later to 
other data-scarce regions. 

In 2019, the project achieved many objec-
tives such as the derivation of high resolution, 
local land use/cover information using super-
vised classification of Landsat images and 
ground-based data; and developing water 
accounting sheets using Water Accounting 
Plus (WA+) to calculate the water balance for 
different land uses in the basin. In addition, 
automated R scripts were developed to assess 
the drought severity and duration in the basin 
in past years using some selected indicators 
based on remote sensing data. Finally, a water 
allocation and hydro-economic model using 
WEAP was developed for the lower Blue Nile 
Basin to simulate different scenarios of current 
and future agriculture developments including 
those in DRRB under an uncertain climate. The 
results demonstrate the potential of using the 
available resources to offer good support for 
integrated decision-making to increase the 
resource use efficiency within the basin. Before 
the end of the project, in June 2020, there will 
be another workshop in Sudan to present the 
project results and discuss the outcomes with 
the local stakeholders. 

By Zryab Babker, Lars Ribbe

WaterSec
Timeline

July 2017 – June 2020

Project leader
Lars Ribbe

Project coordination
Lars Ribbe, Zryab Babker

Partners
Khartoum University and Addis 

Ababa University

Funding
Ministry of Education and 

Research, NRW

Contact
lars.ribbe@th-koeln.de, 

Zryab.babker@th-koeln.de

Website
http://www.basininfo.net/

research/WAST

Photo 1
Part of the field visit to collect ground-based 

training points for land use/cover to validate the 
accuracy of the prepared land use/cover map using 

supervised classification of Landsat images. 

Photo 2
Cotton cultivation in Rahad irrigation scheme, one 

of the biggest irrigation schemes in the Basin.

(Photos by The National water research 
center staff in Khartoum, Sudan)
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Advancing reuse of treated wastewater in Palestine: a 
framework for enhancing sector governance, 
livelihood, food security, and environmental ethics in 
the case of the north West Bank
This project has been implemented in Palestine by a Palestinian-
German consortium that has a wide spectrum of expertise (social 
sciences, water and environment, and agriculture). It also includes 
the participation of farmers and decision-makers. It aims, first, at 
integrating all socio-economic, technical, and environmental frame-
works in a development model for the agricultural wastewater reuse 
sector in Palestine to minimize environmental, health, and economic 
risks. Second, the project promotes the benefits and best practices 
of agricultural wastewater reuse among Palestinian farmers. 

Reuse of treated wastewater (WW) in irrigation 
is a key to the success of the Palestinian 
agriculture sector, providing solutions for the 
challenges faced of escalating population 
growth and domestic demand for limited 
water resources. Many risks and environmental 
impacts are associated with the reuse of treated 
WW. Sector sustainability can be assured by 
integrating all socio-economic, technical, and 
environmental frameworks in a development 
model that minimizes the risks (pollution, 
health impacts, cost, etc.) and promotes the 
benefits and best practices of agricultural 
wastewater reuse (WWR). Overall, this model, 

if operationalized, can contribute to securing 
food, enhancing livelihoods, and encour-
aging the economy to flourish. To achieve 
this target, a baseline qualitative and quanti-
tative study, with replicable frameworks and 
procedures, was conducted by a Palestinian-
German consortium that has a wide spectrum 
of expertise covering all necessary disciplines 
(social sciences, water and environment, and 
agriculture). It also included the participation of 
farmers and decision-makers.

The project targets the agricultural WWR 
pilot scheme in the area of Marj Ben Amer in 
Jenin district, north of the West Bank. Its activ-
ities are divided into four interconnected 
working packages that address governance, 

ARTWW-P
Timeline

August 2019 – January 2021

Project leader
Prof. Dr. Lars Ribbe

Project coordination
Dr.PH Suha Al-Madbouh

Partners
An-Najah National University, Palestine, 

and the Ministry of Agriculture/ the 
National Agricultural Research Center 

(NARC), Palestine

Funding
Federal Ministry of Education and 

Research (BMBF)

2

1

3

arrange not only fresh, but also brackish and 
saline waters suitable for the different land uses. 

The irrigation management unit Quan Lo–
Phung Hiep is a prominent example of the 
co-existence of rice paddies, alternating rice 
and shrimp cultures, as well as year-round 
brackish shrimp aquacultures. The rainy season 
excursion in September 2019 focused on this 
area and its water-related infrastructures.

During talks with provincial Departments 
of Agriculture and Rural Development and 
Departments of Natural Resources and 
Environment it became clear that the irrigation 
planning until now had focused on the distri-
bution of water volumes with the suitable 
salinity but neglected other water quality 
parameters influenced by contamination from 
agriculture, aquaculture, and residential areas. 

One of the main findings of the system analysis 
is that water and land use planning in the 

delta needs to be based on the management 
of fresh and saline waters already in place. 
Planning adjustments for water use always have 
an impact on land use and vice versa. Adjust-
ments in water and land use as well as environ-
mental measures need to be planned to solve 
the increasing water pollution issues in the delta 
which reduce the quantity of usable water and, 
thus, put extra pressure on the already tight 
balance between available water resources and 
water demands. During the process of under-
standing, the project team also found that not 
all local stakeholders are aware of how the delta 
waters are managed. Therefore, the project 
is currently working on an improved system 
of visualization which also supports the main 
task of the project to develop planning maps 
and tools for the assessment of plans and the 
derivation of recommendations for measures.

By K. Brömme, H. Stolpe

Visualization of excursion routes in the system for 
the management of monitoring data

(Photo by ribeka GmbH)

Aquaculture in the Mekong delta

(Photo by Bosstiaan/shutterstock.com)
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technical and environmental systems, risk assessment and 
management, and capacity building with dissemination. 
The study deploys five qualitative and quantitative data 
collection methods including a semi-structured question-
naire, in-depth interviews, focus group discussions, informal 
conversations, and direct unstructured observations. The 
first field visit to the study area was held in September 
2019, where direct observations and informal conversations 
with gate keepers and key informants in Marj Ben Amer 
were conducted. During the visit, the ITT project coordi-
nator also met the researchers from the Palestinian side 
to exchange further future opportunities for reinforcing 
research cooperation. 

A semi-structured questionnaire and protocols for in-depth 
interviews were developed and made ready for the data 
collection phase between February and May 2020. The 
questionnaire will be administered by face-to-face inter-
views with 400 male and female farmers, including 200 
applicants of WWR and 200 farmers who do not apply WWR, 

as a control group. In-depth interviews will be administered 
to 16 farmers, of which 50% are women. Three to four focus 
group discussions will be conducted with different stake-
holders involved in the WWR sector. Three series of training 
workshops will be conducted in November/December 2020 
for farmers to build their capacities on WWR best practices 
and cropping patterns, and for decision-makers, including 
farmers’ representatives, to tackle issues of governance.

The study’s originality comes from it being the first in 
Palestine that integrates all sustainability components of 
the reuse sector, including socio-economic, environmental, 
and technological aspects. It is also the first in offering a 
model for the sustainable development of the reuse sector 
in Palestine. This model will enable an improvement in 
agricultural productivity of the sector and an increase in the 
range of its products.

By Suha Al-Madbouh

4

5

PolyUrbanWaters: polycentric 
approaches to the management  
of urban water resources in  
Southeast Asia

A localization of the sustainability targets of 
agenda 2030 and the new urban agenda at the 
city/municipality level
How can we work towards achieving the SDGs at the local level? 
How does integrated water resources management work in 
complex realities? The PolyUrbanWaters project combines multi-
disciplinary knowledge to develop strategies that enable water-
sensitive urban development in three pilot cities in Southeast Asia.

The overarching project aim is to localize the 
SDGs and the goals of The New Urban Agenda 
at the municipality or city level, with a focus on 
urban water resources management and urban 
planning. We aim to achieve this through the 
development of polycentric approaches for 
water sensitive, cross-sectional, sustainable, 
and long term beneficial urban planning in 
fast-growing cities in Southeast Asia. 

What do we actually mean when we say 
“polycentric approaches”? Polycentric 
approaches to water management bring 
together both centralized and decentralized 
approaches, are location-specific, cross-
sectoral and flexible, and localize capacities 
for co-production. They offer a pathway to 
developing sustainable, livable, and inclusive 

urban spaces and neighborhoods, protecting 
ecosystems, and adapting to climate change.

To develop and later implement these 
polycentric approaches, three pilot cities have 
been selected for the PolyUrbanWaters project: 
Sleman in Indonesia, Kratié in Cambodia, and 
Sam Neua in Laos. All pilot cities are expecting 
rapid urban development in the near future. 
The development is accompanied by benefits 
but also challenges, such as increasing demand 
for drinking water, reaching the limits of their 
current urban water systems, water pollution, 
or an increase in stress on water resources. 

The PolyUrbanWaters research and project 
network consists of academic institutions, 
municipalities, local and national government 

Poly 
Urban 

Waters
Timeline 

Current phase: September 2019 – 
January 2021. Expected Research & 

Development Phase: 2021 – 2026

Project leader
Prof. Dr. Lars Ribbe

Project coordination
Prof. Dr. Lars Ribbe, Greta Dekker, Ian 

McNamara

Partners
BORDA e.V.; Habitat Unit (TU Berlin); 

Asian Institute of Technology; 
Public Works and Transport 

Research Institute (PWTRI); Aksansi; 
Cambodian Institute for Urban 
Studies; Hamburg Wasser; City 

Alliance: People, Sanitation, Cities; 
Environmental Sanitation Cambodia; 

Gadjah Mada University; Kota Kita; 
Bremen Umweltbetriebe;

Seasonal flooding in KratiePolyUrbanWaters Project Launch in Sleman, Indonesia

(Photos by PolyUrbanWaters Project Team)

Photo 1
Project partners visiting the Society of Marj 
Ben A'mer, coordinator of the WWR scheme 

Photo 2
Field visit to the agricultural lands irrigated 
by the WWR scheme 

Photo 3
ITT visit to biochemical labs of the 
Palestinian partner (NARC)

Photo 4
 Project kick-off meeting attended by 
researchers from the ITT and the project 
partners 

Photo 5
Voluntary social activities by women for 
crops processing in NARC

(Photos by The National water research 
center staff in Khartoum, Sudan)
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Urban Water Security in a Changing Climate 
There is no one-size-fits-all solution to the water challenges of today, but there are 
many issues that need to be considered together. Solving the challenges of water 
security is like solving a Rubik’s cube. It usually begins by finding the structure 
and the different pieces will find their places when its solver adopts a systematic 
approach. Nevertheless, solving the whole cube takes time and perseverance. 

Framing the challenges of water security goes beyond 
single-issue indicators such as water stress, water quality, 
or access to water sanitation and includes holistic thinking 
about a community’s demands and expectations. There is 
growing recognition of the role that fragility and conflict 
can play in aggravating water insecurity. Infrastructure may 
deteriorate seriously, and institutions may be weakened 
to the point where service providers are unable to provide 
basic water services and are incapable of managing water-
related hazards, resulting in riots, migration, and loss of life 
and livelihood.

The assessment framework depends on four main dimen-
sions to achieve urban water security: drinking water and 
human beings, ecosystem, climate change and water-
related hazards, and socio-economic factors (DECS). The 
framework further enables the analysis of relationships and 
trade-offs between urbanization and water security, as well 
as between DECS indicators. Applying this framework will 
help governments, policymakers, and water stakeholders to 
target scant resources more effectively and sustainably. The 
study reveals that achieving urban water security requires 
a holistic and integrated approach with collaborative 

stakeholders to provide a meaningful way to improve under-
standing and managing urban water security.

To achieve urban water security and sustainable water 
management, we need collective actions to implement 
the integrated framework of DECS, and more is needed 
to enhance the role of the private sector and civil society. 
Actions by governments and the international community 
are only part of the solution to solve the most serious water 
challenges. 

Under an effective policy and regulatory framework, the 
private sector could play a greater role in supplying cost 
effective and quality water services, as well as in harnessing 
and developing new technologies that enhance water 
security. Civil society, academia, and the media also have 
important contributions to make. Much greater public infor-
mation is needed to educate people about the availability 
of water resources and the costs and consequences of water 
use and practices.

By Hassan Tolba Aboelnga, Lars Ribbe, Franz B Frechen

The Ministry for Climate Protection, 
the Environment, Mobility, Urban 
and Housing Development (Free 

Hanseatic City of Bremen); United 
Nations Economic and Social 

Commission for Asia and the Pacific 
(UNESCAP); Vietnam Academy for 

Water Resources; Inc Square Co. Ltd; 
Biotech Fibertech Ltd.

Funding
BMBF

Contact 
lars.ribbe@th-koeln.de; greta.

dekker@th-koeln.de; ian.mcnamara@
th-koeln.de; gutterer@borda.org; 

misselwitz@tu-berlin.de 

Website 
https://polyurbanwaters.org/

agencies, civil society, and private-sector 
stakeholders from Indonesia, Cambodia, 
Laos, Thailand, Vietnam, and Germany. The 
project aims to generate comprehensive scien-
tific knowledge that helps develop practice-
relevant strategic planning models for the pilot 
cities. With the exchange of good practices, 
the capacities for strategic urban planning can 
be strengthened. The models are designed to 
meet the needs and realities of the selected 
fast-growing urban areas. 

The first phase of PolyUrbanWaters kicked off 
in September 2019 and will continue to the 
start of 2021. The team has already conducted 
missions to the pilot cites in September and 
November. In the first mission, the team 

conducted a series of field visits, workshops, 
and networking events, focusing on an 
exchange with the local governments and the 
introduction of the project. The second mission 
focused on scoping workshops and contextual 
studies to deepen our understanding of the 
challenges and interlinkages of water in the 
three pilot cities. 

With the contribution of PolyUrbanWaters, the 
Penang Platform for Sustainable Urbanization 
was launched in October 2019. Its purpose is to 
bring together an alliance of partners to work 
together for sustainable urban development. 

Pia Brodde & Ian McNamara
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South Caucasus Urban Futures: smart, 
systemic, resource efficient
Traveling conference in Georgia and Armenia

An interdisciplinary and multinational team from Georgia, 
Armenia, and Germany aimed to address the urban challenges 
in the South Caucasus in a case study based approach. This 
collaboration of architects, engineers, planners, and social 
and cultural scientists initiated a network of academia, the 
public and private sectors, and civil society organizations.

In an urbanizing world, cities claim a high and 
rising share of natural resources. They currently 
demand about three-quarters of global energy 
and are responsible for a similar amount of 
greenhouse gas emissions. While growing fast, 
cities in developing and emerging economies 

regularly show signs of ecological and social 
overload, such as unresolved waste and traffic 
issues, or indecent living conditions.

The Traveling Conference “South Caucasus 
Urban Futures” aimed to address these issues 
by applying an interdisciplinary, systemic, and 
multi-scaled approach. With a local case study 
in each, Tbilisi, Georgia and Yerewan, Armenia, 
this methodology was designed to connect 
architects, engineers, planners, and social and 
cultural scientists towards an integrated under-
standing of the locality, to collaborate with the 
local population and to promote participatory 
approaches to local decision-makers.

Funded by the German Ministry of Higher 
Education and Research, the conference 
traveled with Georgian, Armenian, and 
German experts to both locations, and collab-
orated with local experts and interested 
public in the interactive and interdisciplinary 
workshop format.

SC 
FutUre

Timeline
Tbilisi, Georgia 9 – 12 May 2019, 

and Yerewan, Armenia on 14 – 17 
May2019

TH Köln
Faculty 5 Jochen Siegemund 
(lead), Eva-Maria Pape, Altin 

Ramabaja; 
Faculty 10 Christian Wolf; 

ITT Johannes Hamhaber, Maren 
Krätzschmar, Günther Straub; 

ICON Institute: Johannes Fleischle; 
Private consultant: Johannes 

Gillert

Georgia and Armenia (selected)
Ilia State University (Georgia)

Tbilisi City Hall Architecture 
Service Design Division 

National University of Architecture 
and Construction of Armenia 

Architecture week LLT Armenia.

2
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Farming for the future with Nexus Farms
Three ITT students plan to bring aquaponic farming to Cologne
Three ITT students turned entrepreneurs have their eyes set on building one 
of the most sustainable water-based farm systems in Germany.

Project leader
Cristian Wedgewood, Jan 
Sommer, Trevor Weiss

Website
nexusfarms.de

How can we continue to feed our growing population 
without the many negative impacts from our current food 
production systems?

That was the question that the Nexus Farms team was trying 
to answer as they developed their initial business plan 
during their first semester entrepreneurship class. The three 
founders are busy finishing their master’s degrees in Natural 
Resource and Water Resource Management, but that didn’t 
stop them from constructing a small-scale prototype to 
demonstrate their idea. Their first system grew lettuce and 
hot peppers, all using the valuable nutrients from their fish!

The idea is that by using an aquaponic system, more food 
can be grown per square meter, and with far less input of 
chemical fertilizers. The system is also more water efficient 
than traditional agriculture, and by growing in a green-
house, they can ensure local production year round. The 
biggest challenge is that growing in a greenhouse normally 
requires a significant amount of energy, however, the team 
claims to have figured out a unique solution using a combi-
nation of green energy and waste heat. The aim is to have as 
small a carbon footprint as possible.

After gaining initial interest with their prototype, Nexus 
Farms decided to scale up their project. They now have their 
eyes set on a 4,000 square meter greenhouse, which will 
allow them to locally produce approximately half a million 
units of sustainable vegetables and five tons of chemical-
free fish. 

The team plans to graduate this year, and if all goes to 
plan, one can look forward to purchasing Cologne’s first 
aquaponic produce in 2021.

By Trevor Weiss, Jan Sommer, Cristian Wedgwood

Quality & taste control is always important 

Some of the first lettuce grown in their custom system

(Photos by Nexus Farms)
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Working in Eliava market in Tbilisi, and in the 
old Kond district in Yerewan, the approach 
first created a visual image of the place using 
the PhotoVoice method (by Wang and Burris), 
adopted to create a rapid interdisciplinary 
assessment. Originally designed to empower 
local people, the method was here used by the 
experts and complemented by interviews and 
open discussion in local homes. By selecting 
and captioning the most ‘speaking’ images 
taken in the field, the experts were prompted 
to create a common understanding and 
language of the local conditions in economic 
and social terms.

The second step sampled ideas and sugges-
tions for interventions for sustainable devel-
opment, among them technical fixes, design 
drafts, social and regulative options, and proce-
dural paths. These were presented and clustered 
by the group into more generalized options; 
for example, ‘technical infrastructure improve-
ments’ such as sewage repairs, ‘zoning’ such as 

car traffic regulations, or ‘branding’ to re-label 
the name and image of the affected places.

Finally, the group assessed the interlinkages 
of all suggested interventions to go beyond a 
simple list of actions towards a systemic under-
standing of the local dynamics.

Presented to the local authorities, the prelim-
inary results were subjected to critical debate, 
in order to initiate an ongoing dialogue, and 
to promote and potentially infuse current 
planning processes with elements of the 
applied methods.

The project was organized and implemented by 
a multidisciplinary team from TH Köln, German 
private sector representatives, and partnering 
institutions from Georgia and Armenia. 

By Johannes Hamhaber, Maren Krätzschmar, 
Günther Straub

Photo 1
Workshop Group Georgia 
(Unknown phtographer)

Photo 2
Workshop Yerevan, Armenia 
(Photo by Günther Straub)

Photo 3
Research area “Kond” Yerevan, Armenia: One of 
Yerevan’s oldest neighborhoods under pressure 
(Photo by Günther Straub)

Photo 4
Research area “Kond” Yerevan, Armenia: Local 
identity 
(Photo by Günther Straub)

3 4

Universities as knowledge brokers in the 
governance of climate resilience
The project examines the actual and potential role of univer-
sities as ‘knowledge brokers’ in the production, use, and trans-
lation of knowledge for increasing climate resilience

This project was concerned with the role of 
universities as knowledge brokers within 
climate resilience networks. There is a need to 
explore more fully whether and how univer-
sities can serve as institutions with capacities 
to improve interactions by playing a role as 
knowledge brokers in the production, use, and 
translation of knowledge within and between 
public, private, and civil society actors working 
towards climate resilience. Potential barriers 
include those between various types of stake-
holders (differing organizational cultures, 
tensions between knowledge and action), as 
well as those within stakeholder organizations, 
such as disciplinary ‘silos’ in universities, and 
disciplinary biases among researchers.

The overall aim of the study was to gain a 
deeper understanding of the role of universities 
as knowledge brokers in influencing climate 
resilience policy and networks. We aimed to: 

i. Have a better understanding of the ‘archi-
tecture’ of existing networks between a 
particular set of university-based research-
ers and various policy actors;

ii. Map and analyze the relationships 
between individual researchers and these 
actors, and;

iii. Assess opportunities and constraints and 
generate ideas that can improve future 
engagement.

The proposed research project was conducted 
in collaboration with three universities in three 
countries across three regions: Europe, East 
Africa, and South Asia, across the global north 
and south. The proposed research partners, 
with the Co-PIs, are: Independent University, 
(Bangladesh, Saleemul Huq), Makerere 
University (Uganda, David Mfitumukiza), 
and TH Köln University of Applied Sciences 
(Germany, Lars Ribbe).

In order to provide the highest level of rigour, 
the proposed project combined quantitative 
and qualitative methods and worked across 
disciplines. In each of the three participating 
universities, the project first mapped, collected, 
and analyzed information from individuals 
located in fields that were relevant for building 
climate resilience including natural science, 
sociology and anthropology, geography 
and environment, political science, and 
engineering.

The major findings, so far, can be summarized 
in the following major points:

1. The majority of the researchers are very 
much focused on the knowledge genera-
tion aspect of the university. Engagement 
with policy and policymakers inevitably 
comes as a secondary or tertiary priority.

2. Researchers are generally happy about 
their university-based status since it 
supports them to be engaged with policy 
issues and policymakers, particularly with 
government and civil society stakehold-
ers. Business engagement is not quite so 
evident. 

3. Local to regional level policymakers are 
mostly associated with university-based 
researchers. In most of the instances, con-
tacts were initiated by the government or 
civil society.

4. Despite engagement with climate change 
policies, many researchers view that their 
engagement is hardly effective or slightly 
effective to influence climate policies. 

By Nazmul Huq and Lars Ribbe

KB
Timeline

February 2019 – January 2021

Project leader
Prof. Dr. David Lewis, London School of 

Economics, London, UK

Project coordination
Dr. Feisal Rahman 

Partners
i) London School of Economics (LSE), London, 
UK (ii) Technische Hochschule Köln, Germany 

(iii) Independent University, Bangladesh (iv) 
Makerere University, Uganda

Funding
Rockefeller Foundation 

Contact 
Dr. Nazmul Huq 

Website
 http://www.lse.ac.uk/iga/research-and-
publications/rockefeller-funding-calls/

Universities-as-knowledge-brokers-in-the-
governance-of-climate-resilience
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ITT SmartSense for environmental monitoring 
ITT SmartSense is an easy-to-use, available solution for 
monitoring large ranges of environmental parameters 

The Institute for Technology and Resource 
Management in the Tropics and Subtropics (ITT) 
at the Cologne University of Applied Science 
has developed low-cost sensor technology 
for reliable and comprehensive automated 
collection and monitoring of environmental 
data, known as the ITT SmartSense (see http://
itt-smartsense.info). The SmartSense is a small 
device with sensors that records measurements 
and sends the readings to a remote server 
using a mobile network. These measurements 
are stored in a database that can be accessed 
at any time in common formats, such as Excel 
spreadsheets. This automated process elimi-
nates the need for M&E teams to collect certain 
environmental data and enter measurements, 
thereby also avoiding inconsistencies that can 
arise from manual data entry. Furthermore, 
the SmartSense is equipped with features that 
make it practical and easy to maintain, including 
weather-proof protection, solar-powered auton-
omous operation and long battery life, low 
battery alerts, and ‘device offline’ alerts.

Three variations of the SmartSense device 
have been developed, focusing on agriculture, 
water, and weather monitoring. The agriculture 
monitoring device provides continuous 
recording of important soil parameters, 
including soil temperature, soil moisture, and 
ambient temperature. It also has the ability 
to connect additional sensors for measuring, 

for example, solar radiation, UV, and trunk 
diameter. The water monitoring device 
measures the level, pressure, and temperature 
of water, and numerous water quality param-
eters like nitrate, pH, salinity, and heavy metal. 
The weather monitoring device measures air 
temperature, relative humidity, wind speed, 
rainfall, solar radiation, and air pressure. Many 
of these parameters are potentially important 
indicators for EbA interventions, such as 
ecosystem health and climate conditions.

The SmartSense has been operationalized as 
part of a Water Fund project in Latin America, 
run in partnership with The Nature Conservancy. 
The project aims to provide a steady source of 
funding for the conservation of over 7 million 
acres of watershed and to secure drinking 
water for nearly 50 million people. Five auton-
omous SmartSense devices have been installed 
in the watershed associated with the Rio de 
Janeiro Water Fund. On an hourly or daily basis, 
these devices are collecting data on numerous 
environmental parameters, including soil 
moisture and temperature, nitrate, pH, turbidity, 
phosphorus, and water level.

By Nazmul Huq and Ashraf Elmiligy

ITT Smart 
Sense

Timeline
February 2016 – January 2021

Project leader
Prof. Dr. Lars Ribbe

Project coordination
Prof. Dr. Lars Ribbe, Nazmul Huq, 

Ashraf Elmiligy, Santiago Penado, 
Ian Mcnamara

 Funding
TH Köln own funding and The 

Nature Conservation  

Contact 
Dr. Nazmul Huq 

Website
http://itt-smartsense.info

(Photos by Ashraf Elmiligy)
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 Thematic areas of the Faculty  
for Spatial Development and 

Infrastructure Systems

The Faculty of Spatial Development and Infrastructure 
Systems was founded on 1 October 2019, with the ITT as 
the first institute that forms its nucleus. Further institutes on 
spatial planning, infrastructure systems, and spatial infor-
mation will be established soon.

The creation of the Faculty is a response to societal demand 
for knowledge and education to meet the challenges arising 
from fundamental structural changes that Germany, Europe, 
and the world face today. Climate and demographic change, 
digitization, and globalization are processes currently 
shaping a transformation of our whole society, affecting 
every sector and all individuals. Carbon neutrality, climate 
change adaptation, energy and mobility transition, circular 
and bio economy are some terms describing these transi-
tions. Options for future development strategies are highly 
shaped by local and regional contexts and, thus, spatial 
development provides the framework for integrating 
different sectors to prevent trade-offs and create synergies 
towards a sustainable development. 

In this sense, shaping technological and social innovations 
is the goal of the Faculty of Spatial Development and Infra-
structure Systems. We will foster an application-oriented 
and cooperative approach, aligning teaching and research 
in close cooperation with stakeholders – here we will build 
upon the rich and extensive experience of the ITT. 

Currently, we are developing new bachelor’s programs, the 
first starting in 2021, as well as new master’s programs that 
will be harmonized with the current master’s programs 
offered by the ITT. The graduates will be enabled to design 
spatial development strategies integrating natural resources 
management and infrastructure systems with a special 
emphasis on employing digital technologies in regional, 
national, and international contexts. The new faculty will 
offer many opportunities to enhance cooperation with the 
public, private, and civic sector in research and education.

We look forward to cooperating with both our long-standing 
and new partners in the years to come!

Lars Ribbe
Dean

Faculty foundation
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Last Name First Name Program Supervisor Thesis Title

Daoud Islam Yousef Hasan  IWRM 
MENA

Dr. S. Dehnavi Challenges to Water Security Governance and Innovation: The Case of Jordan

Dekker Greta Georgia  NRM Prof. Dr. L. Ribbe Assessment of Emerging Water Conflicts among Local Farmers: 
The Coastal Zone of the Mekong Delta, Vietnam

Desu Abhilash REM Prof. Dr. J. 
Hamhaber

Computing Citywide Emission Reduction Potentials of 
selected Climate Change Mitigation Activities 

Dewenter Bork  IWRM Prof. Dr. M. Sturm Life Cycle Assessment of a wastewater treatment 
plant within the biorefinery concept

Diek Elena IWRM Prof. Dr. J. 
Hamhaber

"Project Outcome Evaluation under Informal and Water Insecure Contexts: 
Ollas for Rainwater Runoff  
Harvesting in San Miguel de Allende, Gto., Mexico"

Doan Thi Thao Linh NRM PD Dr. U. Nehren "Green Infrastructure For Urban Stormwater Management: Stakeholder 
Perceptions Of Opportunities 
 And Obstacles In Hanoi, Vietnam"

Douieb Tassnime  REM Prof. Dr. T. 
Schneiders

Power-to-Hydrogen: A Cost Analysis of Hydrogen 
Refuelling Stations in Germany

Dutta Siddharth REM Prof. Dr. I. Stadler Enhancing the tracking efficiency of a parabolic 
trough collector based solar thermal system

Ebner Andreas REM Prof. Dr. I. Stadler Evaluation of a sustainable aviation fuel production

Edwards Joshua NRM Prof. Dr. J. 
Hamhaber

"Translating National Commitment into Local Action: The Role of Multi-Level 
Governance  
in the Sustainable Development of Yogyakarta City"

Elmiligy Ashraf REM Prof. Dr. L. Ribbe Developing Data Transmission Methods for Environmental Monitoring

Ersoy Sibel Raquel REM Prof. Dr. L. Ribbe Water scenarios modelling for renewable energy 
development in Southern Morocco

Farraj Anas Rasem Desuqi  IWRM 
MENA

Prof. Dr. L. Ribbe Capacity Development Towards Water Security in Palestine

Fernandes Gabriel Fazito Rezende NRM PD Dr. U. Nehren "Perceived impacts on ecosystem services and coping strategies by dairy 
farmers in the Atlantic Forest of Rio de Janeiro during  
the drought of 2014-2017"

Ferreira Álvaro Hernando Rojas NRM Prof. Dr. L. Ribbe The Water Energy Food Nexus Security in the context of Droughts, 
Hydropower and Fisheries in the Magdalena Basin, Colombia

Flores Nathalie Alejandra Suárez NRM Prof. Dr. J. 
Hamhaber

Tourist carrying capacity as an instrument for local sustai-
nable development in Peña de Bernal, Querétaro

Franco Alirio Jimenez REM Prof. Dr. R. 
Bhandari

Sustainable wind-powered Seawater Desalination 
System for Freshwater Supply in rural Bonaire

Garcia Jorge Cueto NRM PD Dr. U. Nehren Biosphere Reserves as Means for Sustainable 
Development. The Case of Sian Ka'an, Mexico

Gareis Alexander Nathan  NRM Prof. Dr. L. Ribbe Water scarcity in Rioverde: analysis of SDG indicator 6.4.2

Gembler Leonie NRM Dr. C. Raedig The role of pollination through bees for the cultivation and use of the argan 
tree in the social-ecological system of the Souss-Massa region, Morocco

Grefen Marc Andre REM Prof. Dr. R. 
Bhandari

"Energy Performance Contracting for real-time 
optimization services – how to benchmark cost-
optimal energy generation schedules"

Gübel Ruth Katharina Sophia  NRM PD Dr. U. Nehren The contribution of agricultural biodiversity to food security in an 
indigenous community in the Huasteca Potosina, Mexico

Haiju Rojina  IWRM Prof. Dr. L. Ribbe Implications of Hydropower Dams in The Karnali 
River Basin for Water and Energy Security

Hakim Waheedullah IWRM Prof. Dr. L. Ribbe Water Budget Estimation Using Remote Sensing 
Data Techniques in Helmand River Basin

Hamann Rachael Alison  NRM Prof. Dr. J. 
Hamhaber

Temporary use of office property for food production: Feasibility study 
of vertical farming installations in Frankfurt am Main, Germany

Last Name First Name Program Supervisor Thesis Title

Abedalqader Amjed Abdelrahman  IWRM Prof. Dr. L. Ribbe Temporal and spatial evaluation of five precipi-
tation products estimates in Jordan

Abrari Pegah Alsadat  REM Prof. Dr. I. Stadler Assessment of economic benefit of Battery Energy Storage Systems 
coupling with wind parks, based on Germany's power market

Adu Richard Boamah  NRM Prof. Dr. L. Ribbe Illegal gold mining and water quality. A case study of 
River offin in the central region of Ghana

Albornoz Paulina Andrea Bustos NRM PD Dr. U. Nehren Challenges of local policy adaptation under the Global 
Agendas: Case Study on the National Emergency Office 
(ONEMI) and its role in Disaster Risk Reduction in Chile

Ali Marwan Mohmmed 
Ahmed 

IWRM Prof. Dr. L. Ribbe Impact of Potential Development Schemes on Transboundary River 
Management for Water Energy Nexus: Tekeze-Atbara Basin 

Ali Sikandar REM Prof. Dr. J. 
Hamhaber

Battery energy storage system for an energy intensive 
industry: A technical and economic feasibility study

Alla Kiran Kumar REM Prof. Dr. T. 
Schneiders

Design and Engineering of Solar PV and Battery Energy Storage 
Systems Integrated as a Micro Smart Grid: Meeting Commercial 
Facility Demand including Electric Vehicle Chargers in Dubai

Allabadi Shadi Abdalla  IWRM Dr. S. Al-Madbouh Empowerment of the Palestinian Farmers Practicing Agricultural Waste-
water Reuse and their Willingness to pay for reclaimed Water: The Case 
of the Wastewater Reuse Pilot Project in Jenin District-Palestine

Amali Amali Abraham IWRM Prof. Dr. L. Ribbe "Integrating Land use Change and Water Balance for Estimating Water 
Productivity  
in Water Scarce Catchments"

Asmuth Jens Oliver  NRM PD Dr. U. Nehren Potentials of Silvopasture to enhance on-farm sustainability 
and landscape ecology in the humid Chaco, Argentina

Ayaruja Emmanuel  REM Prof. Dr. R. 
Bhandari

Leap Modelling for Malis Energy Supply

Ayyad Saher Gerguis Yousef  IWRM 
MENA

Prof. Dr. L. Ribbe Evaluation of Satellite-Based Actual Evapotranspiration Products 
over Agricultural Areas in Data Scarce Regions: Egypt

Baltzer Annika Weiyu REM Prof. Dr. R. 
Bhandari

Recording of Atmospheric Parameters for Wind 
Energy Applications at Testfeld BHV

Barba Yasuo Ignacio Matsuzaki NRM Dr. G. Lamberty The application of UAV (unmanned aerial vehicle) technology to support the 
monitoring of river restoration process (Frimmersdorf - Erftverband project)

Barqawi Khalid Al REM Prof. Dr. R. 
Bhandari

Techno-Economic-Policy Anaysis for decentralized 
PV-Battery Systems for Households in Cologne

Bejarano Johann Sebastian Reyes NRM PD Dr. U. Nehren Environmental Peacebuilding and Traditional Gold Mining Communities: 
Challenges and opportunities in a post-conflict Setting in Colombia

Biehl Anne NRM Prof. Dr. S. Schlüter Binding the Dots: Foodtrends & the Increase in Almondpro-
duction - A Social-Ecological Assessment of Andalucia

Bonilla Rosa Elena Zuloeta REM Prof. Dr. R. 
Bhandari

Solar-powered electric boat transport in the Peruvian Amazon: Case 
Study of Shipibo-Konibo communities in the Yarinacocha District

Brizuela Sonia Steffany Recinos NRM Dr. C. Raedig A Coastal Vulnerability Index for Sea Turtle Conservation 
Management in Tortuguero National Park, Costa Rica

Burger Sonja Karin  IWRM Prof. Dr. J. 
Hamhaber

"Qualitative Assessment of the cause-effect-chains for faith-induced behavior 
change to environment-friendly and  
water sparing usage among Christians in Amman, Jordan. 
How the elements of Christian faith (religion's characte-
ristic, community, leader) translate into behavior"

Cernohorsky Nina Helena NRM Prof. Dr. S. Schlüter Soil Carbon Sequestration and Storage in Oil Palm-
based Agroecosystems: Experiences from Brazil

Chinniah Cyriac Loyola REM Prof. Dr. T. 
Schneiders

Sizing of PV Diesel Hybrid System with Battery 
Storage and Performance Simulation

Dalfidan Burak REM Prof. Dr. R. 
Bhandari

Designing Hybrid Energy Power Plant in Rural Region of Isparta/Turkey

Master's Graduates of the Academic Year 2018/2019
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Last Name First Name Program Supervisor Thesis Title

Hänsel Toni REM Prof. Dr. R. 
Bhandari

The Role of Renewable Energy for Future Electricity 
Demand in selected EU Member States

Hasanli Ilkin REM Prof. Dr. R. 
Bhandari

Energy Efficiency Potential in Residential Buildings in Azerbaijan

Hoffmann Jasper Franz Leonhard NRM Prof. Dr. S. Schlüter "The role of off-farm business options in contributing to resilience of rural 
areas in proximity to a mega city -  
The case of the Ayeyarwady Delta in Myanmar"

Höhne Hannes  NRM Prof. Dr. S. Schlüter "Regenerative grazing systems and the integration of pastured poultry 
(Analysis of potentials and  
development of a scientific baseline study)"

Hong Do Thi Thuy NRM VN Prof. Dr. J. 
Hamhaber

Urban Resilience Planning in the Face of Climate 
Change: The Case of Hai Phong City, Vietnam

Horst Daniel IWRM Dr. G. Lamberty Strategic integration of small standing water bodies into urban water 
management to promote climate change adaptation in Berlin 

Ikejiri Douglas Jingo Dias REM Prof. Dr. R. 
Bhandari

"Commercialization of electricity from renewable energy sources in the 
Brazilian free contracting environment (ACL):  
portfolio management of energy traders"

Jabeen Amna REM Prof. Dr. R. 
Bhandari

"Life Cycle Assessment of different Food Waste Treatment Systems by Means 
of Biogasification and  
HTC "

Jimenez Laura Patricia Carvajal IWRM 
MENA

Prof. Dr. M. Sturm Phosphorus Recovery from sewage sludge in a Wastewater Treatment Plant

Kalashnyk Anna  IWRM Prof. Dr. S. Schlüter Costs of Water Risks - The Case of a Peruvian Agricultural Company

Kaltschnee Janis  REM Prof. Dr. T. 
Schneiders

Weiterentwicklung der Qualitätsregulierung von 
Stromnetzbetreibern in Deutschland

Kamara Abu Bakar IWRM Prof. Dr. J. Roehrig Concept for the Design of Hydrographic Classification System and 
Optimisation for the Location of Rainfall Gauge Networks

Kauter Artur IWRM Prof. Dr. J. Roehrig Identifation of Suitable Sites for Small-Scale Irrigation Projects 
in Eastern Visayas, Philippines - Precipitation Analysis

Khalil Moataz Abdel-
hakim Mahfouz A. 

REM Prof. Dr. J. 
Hamhaber

Science-to-market Gap analysis for eco-innovative technologies

Khan Samiha Ebtesam IWRM Prof. Dr. M. Sturm Optimization of Sludge Dewatering Process at Beningsfeld Waste-
water Treatment Plant in Bergisch Gladbach, Germany 

Khodadadi Mehran  IWRM Prof. Dr. L. Ribbe Water Balance of the Zayendehrud River Basin derived 
from satellite-based Remote Sensing Products

Kirule Joseph  NRM Prof. Dr. S. Schlüter An investigation of biomass management potentials within the nexus 
between energy and food production (NEF) for climate resilience of 
rural subsistence farming households in West Nile region, Uganda

Klimt Ricardo IWRM Prof. Dr. J. Roehrig Data Driven Flood Forecasting Models for selected Wupper River Sub Basins

Koju Nirmala  NRM PD Dr. U. Nehren "Farmers' Perceptions of Climate Change and Adaptation Practices: A Case 
Study of  
Kavrepalanchok district, Nepal"

Körner Luca NRM PD Dr. U. Nehren Mining for a Low-Carbon Future: Assessing the Environmental Hazard 
Potentials of Copper Mining in Fragile Ecosystems in Ecuador

Kunze Marisa Raphaela NRM PD Dr. U. Nehren "Economic Valuation of Ecosystem Services in a Restoration Project in the 
Atlantic Forest of Rio de Janeiro  
The Case of the Ecological Reserve of Guapiaçu (REGUA) "

Küper Malte REM Prof. Dr. R. 
Bhandari

Thermal energy recovery from treated waste water - Analysis of large 
scale heat pumps for urban heat supply in Cologne, Germany

Labrie Olivier  NRM Prof. Dr. J. 
Hamhaber

Exploring the enabling conditions and challenges for 
neo-farmers in the process of back-to-the-land migration 
and regenerative agriculture project initiation

Lardner Martin Montee  NRM Prof. Dr. J. 
Hamhaber

Assessment of Household Solid Waste Management 
in Monrovia, Montserrado County, Liberia

Leon Natalia Otero NRM PD Dr. U. Nehren Landslides Risk Assesment for the State of Rio de Janeiro, Brazil

Last Name First Name Program Supervisor Thesis Title

Leon Jose Domingo Beleno REM Prof. Dr. R. 
Bhandari

Renewable Energy Market Analysis (Solar Photovaltaic - PV) in Colombia

Li Na  IWRM Prof. Dr. J. Roehrig Spatial interpolation and blending techniques for precipitation analysis

Lunyolo Lilian Daphine  IWRM Prof. Dr. L. Ribbe Assessing the interaction of land use dynamics, climate 
extremes and food systems in Uganda

Maheshwari Dakshkumar 
Ghanshyambhai 

REM Prof. Dr. J. 
Hamhaber

Development cooperation financing towards SDG7  and 
NDCs supporting energy system transition

Malilo Naiga Hamisi NRM Prof. Dr. S. Schlüter "The Impact of Supply Chain Management in the Horticulture Sector on Small 
Holder Farmers' Welfare  
in African Countries. Case Study Northern Tanzania"

Maposa Eder  NRM Prof. Dr. S. Schlüter "Food and Nutrition Security in Zimbabwe: Analyzing the Applicability  
of the Fight Hunger First Initiative Project in Nkayi District in Zimbabwe"

Mara Flavia NRM Prof. Dr. J. 
Hamhaber

Assessing technology sustainability from a systems thinking 
approach: The solar-powered boat transport for the native 
communities of the Yarinacocha District, Peru

Mawad Momen Mustafa 
Mahmoud 

IWRM Prof. Dr. M. Sturm Inspection of Sewerage Systems in Jordan

Mehboob Yasir REM Prof. Dr. R. 
Bhandari

Renewable Energy Policy of Pakistan

Mendoza Juan Jose Arango REM Prof. Dr. T. 
Schneiders

Calibration of a utility energy spot market model

Mengen David Michael  IWRM Prof. Dr. L. Ribbe Modelling River Discharge using Automated Riverwidth Measurements 
derived from Sentinel-1 Timeseries within the Mekong Catchment

Mergner Cristina Hitoe  NRM PD Dr. U. Nehren "Loss of ecosystem services, coping and adaptive caqpacities as result of 
climate change 
 in the municipalities of Italva and Itaocara, Rio de Janeiro, Brazil"

Miola Ana Cristina NRM PD Dr. U. Nehren Sustainable Development Strategies and Opportu-
nities for the Pampa Biome, in South Brazil 

Mohamed Hazem Masoud Ahmed REM Prof. Dr. J. 
Hamhaber

Market Entry Assessment for Renewable Energy Technology in 
Egypt: A Case Study of Concentrated Solar Power (CSP)

Mohapatra Deepak Kumar REM Prof. Dr. J. 
Hamhaber

Analysis of Ethiopian Energy System Transition Towards 
Renewable Energy Sector Expansion

Moreno Monica 
Alejandra Zambrano

IWRM 
MENA

Prof. Dr. M. Sturm Phosphorus Recovery from sewage sludge in a Wastewater Treatment Plant

Muath Wahed Abdel 
Majed Alzu'bi 

REM Prof. Dr. R. 
Bhandari

Techno-Economic Anaysis of Renewable Rnergy Power 
System for Brackish Water Desalination in Jordan

Nath Debojyoti REM Prof. Dr. R. 
Bhandari

Assessment of the Impact of energy-efficient Home Appliances on 
Electricity Consumption in the Domestic Sector in West Bengal

Negm Khaled IWRM Prof. Dr. S. Schlüter "Farmers’ Perspectives on Deteriorating Groundwater Resources:  
A Qualitative Study in Al ‘Azraq, Jordan "

Nguyen Duc Minh  IWRM Prof. Dr. L. Ribbe Harmonization of Landsat and Sentinel-2 data for Crop Monitoring

Nitze Stephanie  NRM Prof. Dr. J. 
Hamhaber

The dynamics of empowerment in the history of women 
argan oil cooperatives in Souss-Massa, Morocco

Noufal Ahmed Fayez Ahmed IWRM 
MENA

Prof. Dr. M. Sturm Performance Evaluation of Decentralized Waste-
water Treatment Units in Jordan

Obeid Alaa Thabet IWRM 
MENA

Prof. Dr. L. Ribbe Comparing different approaches of rainfall runoff estimates in 
data scarce mountainous watersheds of Southern Morocco

Ordonez Diana Nataly Cubillos NRM Prof. Dr. M. Sturm Nitrous oxide emissions from Wastewater Treatment Plants - Case 
Study Municipal Wastewater Treatment Plant, Cologne, Germany

Ordonez Laura Cubillos REM Prof. Dr. I. Stadler Analysis of the optimal feedback ratio of diesel obtained in the 
sustainable production of hydrocarbons Decentralized power-
to-Liquid applications for CO2-neutral aviation in Brazil

Owusu-Aduomih Ibrahim  REM Prof. Dr. R. 
Bhandari

Alternatives for Cooking Fuel in Developing Countries: A 
case study of Kakira in the Eastern Region of Uganda
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Palij Yasmin Manuela Bianca  NRM PD Dr. U. Nehren A New Value Chain Management for Beach-Cast Wrack 
from the Baltic Sea for Activated Carbon Production

Panchareon Chaichol NRM PD Dr. U. Nehren Ensuring Beneficial and Sustainable Operations of 
Mountain Biking Tours in National Park Area

Pham Thi Viet Ha  IWRM Prof. Dr. L. Ribbe "Improve water management in the mining area, case study at Lo Phong 
catchment, Hon Gai mining area,  
Quang Ninh Province, Vietnam"

Plessow Henning IWRM Prof. Dr. J. Roehrig Distributed Hydrological Model in the upper Dhuenn

Pramanik Biswanath  REM Prof. Dr. J. 
Hamhaber

Optimization and development of Mould Level Control with 
MATLAB/Simulink and Comparison of energy consumption 
between the electric and hydraulic drive unit

Pronaj Ujvesa NRM Prof. Dr. J. 
Hamhaber

Conceptualising Sustainable Regional Development: An analysis 
of development paradigms in the Repulic of Kosovo

Radtke Alexander Günter REM Prof. Dr. J. 
Hamhaber

Consistency of German Parties in Strategies to 
reduce Carbon Dioxide Emissions

Ramirez Erika Lucia Arias NRM Prof. Dr. L. Ribbe Approach for a sustainable irrigation district in Monterrey-Casanare, Colombia

Raza Andrea Isabel Salcedo NRM PD Dr. U. Nehren Vulnerability to Soil Erosion in Rio de Janeiro State, Brazil

Riad Ebrahim Tarik Younes  REM Prof. Dr. R. 
Bhandari

Potential Transition Scenarios of the Steel Industry 
Energy Supply: The Case of Germany

Robles Sofia Cristina Panchi NRM PD Dr. U. Nehren Enhancing resilience of peasant farmers to climate-
related risks in Pedro Carbo, Ecuador

Rodrigues Thiago Sabatinelli NRM Prof. Dr. J. 
Hamhaber

Resilience of Agroecological Systems to Extreme Weather 
Events: A Social Network Theory Approach in El Cobre 
Production Cooperative, Santiago de Cuba

Roller Leandra Doreen  IWRM 
MENA

Prof. Dr. M. Sturm Application of a substance flow model to quantify flows of nutrients, 
Total Solids and water in a range of Sansitation Systems

Ruan Qifeng  REM Prof. Dr. S. Schlüter Investment analysis and social impacts of the implementation of agripho-
tovoltaic technology. A case study in the rural area of East China

Salva Juan Sebastian IWRM Prof. Dr. J. Roehrig Groundwater Flooding Analysis in La Picasa Basin

Sanchez Camilo Andres Mayorga REM Prof. Dr. R. 
Bhandari

"Local Energy Markets  
A proposal for a platform to allow electricity trading 
between peers and the utility grid"

Sanchez Columba Marcelli NRM Dr. C. Raedig "Connectivity for Conservation: A Systematic Approach to Link Relevant Areas 
for Conservation with the Biosphere 
 Reserve Sierra del Abra Tanchipa"

Sghaier Karim  IWRM Prof. Dr. L. Ribbe Contribution to Early Warning and Drought Monitoring in the 
Sahel Region: development of a Joint-Index Model

Shawket Ali Saed  IWRM Prof. Dr. L. Ribbe Preparing Water Balance for the Tigris River Basin within 
Iraqi borders using public domain data

Shrestha Manisha IWRM Prof. Dr. L. Ribbe Quantification of Irrigation Demand in the Trishuli 
River Basin, Nepal using WEAP-MABIA Model

Shrestha Himalaya Bir  REM Prof. Dr. R. 
Bhandari

Development of decarbonisation pathway in the power sector of Mongolia

Singh Himkaar Devanand  IWRM Prof. Dr. L. Ribbe The Water Footprint of Food Wastage in Jordan

Staack Finn Christian  IWRM Prof. Dr. J. 
Hamhaber

Optimizing water infrastructure development under temporal condi-
tions - towards a modular approach in a refugee camp

Stahl Bastian NRM PD Dr. U. Nehren "Synthesizing a concept into policies: A strategic model for political imple-
mentation  
of ecosystem-based disaster risk reduction (Eco-DRR) under uncertainty"

Tesauro Giulia  NRM Prof. Dr. L. Ribbe The state of the Eastern Nile cooperation among Egypt, Sudan 
and Ethiopia: identifying areas of converging interests

Uboh Etinyene Eno  REM Prof. Dr. T. 
Schneiders

Localization of Photovoltaic System Components and 
Processes in Emerging Markets (Focus: Ghana)

Umba Yvann Djemba REM Prof. Dr. J. 
Hamhaber

Assessment Of Small-Scale Biogas Energy Supply Project In Kenya

Last Name First Name Program Supervisor Thesis Title

Üstüner Erkin NRM Prof. Dr. S. Schlüter Economic Viability and Sustainability of Potential Residual Biomass 
Recovery Routes in the Sugarcane Industry of Rio de Janeiro, Brazil

Vargas Tania Berenice Quintero NRM Prof. Dr. S. Schlüter "Effects of Eco-labels on Consumer Intensions to Purchase Sustainable Food  
within the Student Community of Cologne"

Villamizar Gonzalo Pradilla IWRM Dr. G. Lamberty Social-Ecological Assessment of Tropical Urban Rivers 
and Restoration Opportunities: Blue-Green Infrastructure 
for the city of Jarabacoa (Dominican Republic)

Vosse Josephine IWRM Prof. Dr. M. Sturm Performance evaluation of constructed wetlands combined 
with engineered systems for water reuse

Walker  Ashton Brys REM Prof. Dr. R. 
Bhandari

The potential of Grid-Connected Solar PV in Nepal

Weishäupl Josef REM Prof. Dr. R. 
Bhandari

Electricity demand forecast and supply scenarios for Pakistan

Wiedermeier Jasna NRM PD Dr. U. Nehren Ecosystem Services Trade-Offs in Southern Córdoba, Argentina

Wolde Sinafekesh Girma  IWRM Prof. Dr. L. Ribbe Evaluation and monitoring of Sustainable Development 
Goals indicators of water use efficiency and water stress 
in the Blue Nile basin using remote sensing

Yanchapaxi Ana Salomé Cabezas NRM Prof. Dr. J. 
Hamhaber

Remote Sensing analysis of the effects of landscape patterns 
on urban heating: The case of San Luis Potosi, Mexico

Zeller Johanna NRM PD Dr. U. Nehren Ecosystem recovery in sustainable productive 
systems in the humid Chaco, Argentina

Zeru Neamin Elias IWRM Prof. Dr. L. Ribbe Land Cover Information in Ground DATA-Scarce Regions - Challenges 
and Opportunities: Case of Dinder and Rahad Basin, Sudan

Zinzarde Bhagyashree  NRM Prof. Dr. J. 
Hamhaber

Designing a Knowledge Database for Water Optimi-
zation in Adhesives Manufacturing Industry

 
 
PhD Graduates of the Academic Year 2019 
 
Name Supervisor Supervisor Co University Thesis Title

Garcia Távora, Gabriel Udo Nehren 
(Co-Betreuer)

Universidade do Estado 
do Rio de Janeiro (UERJ), 
Institut für Geographie

Evaluation of ecosystem services provided by soils in 
agricultural areas of the Atlantic Forest Biome, in the 
mountainous region of the state of Rio de Janeiro
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Padrilla G., Lamberty G. & Hamhaber J. (2019): Social-ecological 
assessment of tropical urban rivers and restoration opportunities: 
blue-green infrastructure for Jarabacoa, Dominican Republic. 6th ISRS 
Symposium, 3-8 September 2019, Vienna, Austria.

Pedroso, R., & Kung’u, J. (2019). Tourists’ willingness to pay for upstream 
restoration and conservation measures. Jour-nal of Sustainable 
Tourism, 1107-1124. 

Peña-Guerrero, MD; Nauditt, A; Muñoz-Robles, C; Ribbe, L; Meza, F J., 
2019, Drought impacts on water quality and potential implications for 
agricultural production in the Maipo River Basin, Central Chile; Hydro-
logical Science Journal

Penedo, S., Künne, A., Bary Prado, R., Ribbe, L., 2019, A Tool to Assess Land 
Use Impacts on Surface Water Quality: Case Study from the Guapi-
Macacu River Basin in Rio de Janeiro, pp 295 – 309 in: Strategies and 
Tools for a Sustainable Rural Rio de Janeiro, Nehren U., Schlüter, S., 
Raedig, C., Sattler, D, Hissa, H. (Eds.), Springer Series on Environmental 
Management

Piratelli, A.J., Piña-Rodrigues, F.C.M., Raedig, C. (2019) Integrating Biodi-
versity Conservation into Agroecosystem Management: Using Birds to 
Bring Conservation and Agricultural Production To-gether. In: Nehren 
U., Schlϋter S., Raedig C., Sattler D., Hissa H. (Eds.) Strategies and Tools 
for a Sus-tainable Rural Rio de Janeiro, Chapter 10, Springer Series on 
Environmental Management, 139-153.

Raedig, C., H. Hissa, S. Schlüter, D. Sattler & U. Nehren (2019): Rural Rio 
de Janeiro: Over the hills and far away? In: Nehren, U., et al. (Hrsg.): 
Strategies and tools for a sustainable rural Rio de Janeiro, Chapter 31, 
Springer Series on Environmental Management, 493-504.

Ribbe, L., Formiga-Johnsson, R.M., Ramirez Duval, J. L., 2019, Water 
Security in Rio de Janeiro State, pp 223 – 236 in: Strategies and 
Tools for a Sustainable Rural Rio de Janeiro, Nehren U., Schlüter, S., 

Raedig, C., Sattler, D, Hissa, H. (Eds.), Springer Series on Environmental 
Management

Sattler D., Raedig C., Hebner A., Wesenberg J. (2019) Use of Native Plant 
Species for Ecological Restora-tion and Rehabilitation Measures in 
Southeast Brazil. In: Nehren U., Schlϋter S., Raedig C., Sattler D., Hissa 
H. (Eds.) Strategies and Tools for a Sustainable Rural Rio de Janeiro, 
Chapter 13, Springer Series on Environmental Management, 191-204.

Schlüter, S, U. Nehren, D. Sattler & C. Raedig (2019): The INTECRAL Project. 
In: Nehren, U., et al. (Hrsg.): Strategies and tools for a sustainable 
rural Rio de Janeiro, Chapter 4, Springer Series on Environmental 
Management, 41-52.

Sharma, R., B. Rimal, H. Baral, U. Nehren, K. Paudyal, S. Sharma, S. Rijal, 
S. Ranpal, R. Prasad Acharya, A.A. Alenazy & P. Kandel (2019): Impact 
of land cover change on ecosystem services in a tropical forested 
landscape. Resources 2019, 8(18)

Sudmeier-Rieux, K., U. Nehren, S. Sandholz & N. Doswald (2019): Disasters 
and ecosystems, Resili-ence in a changing climate - Source Book. 
Geneva: UNEP; and Cologne: TH Köln - University of Applied Sciences.

Tilahun, F.B., Bhandari, R. and Mamo, M., 2019. Design optimization and 
control approach for a solar-augmented industrial heating. Energy. 
179: p. 186-198 

Tilahun, F.B., Bhandari, R., Mamo, M., 2019. Supply optimization based 
on society's cost of electricity and a calibrated demand model for 
future renewable energy transition in Niger. Energy, Sustainability and 
Society, 9(1), 31 

Umweltbundesamt (Hrsg.) (2019): Renaturierung von Fließgewässern. 
Internetportal erstellt von Kemper M., Lamberty G., Wagner F. und 
Zumbroich T. im Auftrag des Umweltbundesamtes, Dessau-Roßlau. 

Scientific Publications of ITT Members

Aboelnga, H.T. Ribbe, L., Frechen, F.-B., Saghir, J., 2019, Urban water 
security: Definition and assessment frame-work, Resources Vol 8 Issue 4 

Alkhatib, J., Engelhardt, I., Ribbe, L., Sauter, M., 2019, An integrated 
approach for choosing suitable pumping strategies for a semi-arid 
region in Jordan using a groundwater model coupled with analytical 
hierarchy techniques, Hydrogeology Journal, Springer –Verlag GmbH 
Germany, part of Springer Nature 2019

Al-Madbouh, S.Al-Khatib, I.A. , Al-Sari, M.I. , Salahat, J.I. , Jararaa, B.Y.A. , 
Ribbe, L., 2019, Socioeconomic, agricultural, and individual factors 
influencing farmers’ perceptions and willingness of compost 
production and use: an evidence from Wadi al-Far’a Watershed-
Palestine, Environmental Monitoring and Assessment, Volume 191, 
Issue 4

Arce, T., U. Nehren, K. Sudmeier-Rieux, P. Julio Miranda & D. Anhuf 
(2019): Nature-based Solutions (NbS) for reducing the risk of shallow 
landslides: Where do we stand? International Journal of Disaster Risk 
Reduction 41

Asghar, A., Iqbal, J.,  Amin, A. , Ribbe, L. , 2019, Integrated hydrological 
modeling for as-sessment of water demand and supply under socio-
economic and IPCC climate change scenarios using WEAP in Central 
Indus Basin, Journal of Water Supply: Research and Technology - 
AQUA, Volume 68, Issue 2, Pages 136-148

Ayyad, S, Al Zayed, I S, Ha, V T H, Ribbe, L, 2019, The Performance 
of Satellite-Based Actual Evapotranspiration Products and the 
Assessment of Irrigation Efficiency in Egypt. Water 11(9):1913 

Basheer, M., Sulieman, R., Ribbe, L., 2019, Exploring management 
approaches for water and energy in the data scarce Tekeze-Atbara 
Basin under hydrologic uncertainty, International Journal of Water 
Resources Development, Routledge Taylor & Francis Group, 

Bustillos Ardaya, A., Evers, M., Ribbe L., 2019, Integrated Participatory 
Methodologies for Disaster Risk Reduction: Tools to Analyze Complex 
Systems Through Participatory Processes in Brazil, pp 361 – 376 in: 
Strategies and Tools for a Sustainable Rural Rio de Janeiro, Nehren U., 
Schlüter, S., Raedig, C., Sattler, D, Hissa, H. (Eds.), Springer Series on 
Environmental

Espinel, M.L., Schlüter, S. &  Marconi de Souza Resende, C. (2019): Towards 
Good Agricultural Practices in Small-holders Dairy Production Systems 
from an Animal Welfare Perspective. In: Nehren, U., Schlϋter, S., Raedig, 
C., Sattler, D., Hissa, H. (Eds.): Strategies and tools for a sustainable 
rural Rio de Janeiro, Chapter 8, Springer Series on Environmental 
Management, 105-119. 

Fischer, S.B., Pedraza Luengas, A., Schlüter, S. & L.A. Oliveira Antunes 
(2019): From Design to Implementation: A Par-ticipatory Appraisal 
for Silvopastoral Systems. In: Nehren U., Schlϋter S., Raedig C., Sattler 
D., Hissa H. (Eds.) Strate-gies and Tools for a Sustainable Rural Rio de 
Janeiro, Chapter 7, Springer Series on Environmental Management, 
87-103.

Guzmán Wolfhard L.V., Raedig C. (2019) Connectivity Conservation 
Management: Linking Private Protected Areas. In: Nehren U., Schlϋter 
S., Raedig C., Sattler D., Hissa H. (Eds.) Strategies and Tools for a 
Sustainable Rural Rio de Janeiro, Chapter 11, Springer Series on 
Environmental Management, 155-171.

Huq, N., Bruns, A, Ribbe, L., 2019, Interactions between freshwater 
ecosystem services and land cover changes in southern Bangladesh: 
A perspective from short-term (seasonal) and longterm (1973–2014) 
scale, Science of the Total Environment, Volume 650, Pages 132-143 

Huq, N., Pedroso, R., Bruns, A., Ribbe, L., & Huq, S. (2019). Changing 
dynamics of livelihood dependence on ecosystem services at temporal 
and spatial scales: An assessment in the southern wetland areas of 
Bangladesh. Ecological Indicators. Volume 110, March 2020, 105855

Jumare, I. A., Bhandari, R. and Zerga, A. 2019. Environmental life cycle 
assessment of grid-integrated hybrid renewable energy systems in 
northern Nigeria. Sustainability, Volume 11, Issue 21, Article number 
5889 

Lange, W., S. Sandholz, J. Viezzer, M. Becher & U. Nehren (2019): 
Ecosystem-based approaches for disaster risk reduction and climate 
change adaptation in Rio de Janeiro state. In: Nehren, U., et al. (Hrsg.): 
Strategies and tools for a sustainable rural Rio de Janeiro, Chapter 21, 
Springer Series on Environmental Management, 345-360.

Lichtenberg, S., E. Huber-Sannwald, U. Nehren & A. Reyes (2019): Use 
and conservation of the threatened Brazilian national tree Paubrasilia 
echinata Lam.: a potential for RJ state? In: Nehren, U., et al. (Hrsg.): 
Strategies and tools for a sustainable rural Rio de Janeiro., Chapter 14, 
Springer Series on Environmental Management, 205-222.

Mayer, F., Bhandari, R. and Gäth, S., 2019. Critical review on life cycle 
assessment of conventional and innovative waste-to-energy technol-
ogies. Science of The Total Environment. 672: p. 708-721 

Nehren U., Schlϋter S., Raedig C., Sattler D., Hissa H. (Eds., 2019) Strat-
egies and Tools for a Sustainable Rural Rio de Janeiro, ISBN 978-3-319-
89643-4, Springer Series on Environmental Management, pp. 513.

Nehren, U., A. Kirchner, W. Lange, M. Follador & D. Anhuf (2019): Natural 
hazards and climate change Impacts in the state of Rio de Janeiro: A 
landscape historical analysis. In: Nehren, U., et al. (Hrsg.): Strategies 
and tools for a sustainable rural Rio de Janeiro, Chapter 20, Springer 
Series on Environmental Management, 313-330.

Nehren, U., D. Sattler, C. Raedig, S. Schlüter & H. Hissa (2019): Rio de 
Janeiro: A state in socio-ecological transition. In: Nehren, U., Schlϋter, 
S., Raedig, C., Sattler, D., Hissa, H. (Eds.): Strategies and tools for a 
sustainable rural Rio de Janeiro, Chapter 1, Springer Series on Environ-
mental Management, 1-10.

Nehren, U., S. Schlüter, C. Raedig, D. Sattler & H. Hissa (Hrsg.) (2019): Strat-
egies and tools for a sustainable rural Rio de Janeiro. Springer Series 
on Environmental Management, Springer Interna-tional Publishing 
AG, Switzerland, 513 S.

Noriega Gamarra L.M., Raedig C., Schlüter S. (2019) Regional Marketing 
Strategies for Sustainable Pro-duction in Rio de Janeiro State. In: 
Nehren U., Schlϋter S., Raedig C., Sattler D., Hissa H. (Eds.) Strategies 
and Tools for a Sustainable Rural Rio de Janeiro, Chapter 30, Springer 
Series on Environmental Management, 477-489. 

Odou, O.D.T., Bhandari, R. and Adamou, R, 2019. Techno-economic data 
for decentralised energy system sizing for rural areas in Benin. A case 
study of the village of Fouay. Data in Brief, 26, 104501 
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