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From Isolation to
Integration
Five Years of Advancing a Nexus Approach
to Environmental Resource Management

Report on the Occasion of the 5th Anniversary of UNU-FLORES

FOREWORD

"It is with great pleasure and pride that I write the Foreword for the report
on the auspicious occasion of the fifth anniversary of the United Nations
University Institute for Integrated Management of Material Fluxes and of
Resources (UNU-FLORES). "

Established in a close
cooperation with the
Technische Universität
Dresden (TU Dresden), UNUFLORES was established on
10 December 2012 to identify
and validate strategies to
address global issues in the
sustainable use and integrated
management of environmental
resources, with specific focus
on water, soil, and waste.
The Institute is funded by
the German Federal Ministry
of Education and Research
(BMBF), the Saxon State
Ministry of Higher Education,
Research and the Arts (SMWK).
The mission of UNU-FLORES
is to actively pursue research,
capacity development,
postgraduate teaching and
training, and outreach through
dissemination of academic and
practical information.

Prof. Rattan Lal on a field visit to the Forest Botanical Garden in
Tharandt during the Annual Session of the International Advisory
Committee in 2015

Under the leadership of its
Founding Director, Dr Reza
Ardakanian, the Academic
Officers and the support team
organised the International
Kick-Off Workshop in 2013.

The workshop, in addition
to establishing the research
and academic path of
the Institute, was also the
precursor of the conference
series called “Dresden
Nexus Conference” or DNC.
The second biennial DNC,
organised in May 2017, was
attended by approximately
400 participants. The UNUFLORES International Advisory
Committee, comprising of
academicians from around the
world, was established in July
2014.
With the excellent start,
UNU-FLORES made notable
progress in achieving its
mission. In addition to two
editions of State of the Nexus
Approach (the DNC conference
report), there is an impressive
list of books edited and
journal articles published by
UNU-FLORES staff. During
the five years, the Academic
Officers have published 21
journal articles, 10 books, 10
book chapters, and numerous
other publications. These

Prof. Rattan Lal during the Annual Session of the International Advisory Committee in 2015

publications are of global relevance,
and widely used as a reference
source on the nexus concept.
In addition to research and
publications, UNU-FLORES has
also established Cooperation
Agreements/MoUs with several
organisations in Germany, China,
Malawi, Tanzania, Ethiopia, Poland,
USA, Australia, Korea, and so on.
Through a strong cooperation with
TU Dresden, PhD students joined
UNU-FLORES in 2015, and have
expanded the academic mission.
Despite the impressive achievements,
even bigger challenges lie ahead.
With the anticipated appointment
of a new Director in 2018, UNUFLORES will build upon the past
achievements and also undertake
new initiatives. There exists a need
to publish scientific articles in peerreviewed and high-impact journals.
Cooperative in-field research must
be vigorously pursued in addressing
issues pertinent to sustainable
management of water, soil, and
waste using the nexus concept
of interconnectivity and holistic
thinking. Involvement of the PhD

researchers in such programmes,
with institutions and collaborators
from around the world, is critical
to advancing the mission of UNUFLORES. Over and above the
generous funding support from other
sources, grant funds received thus
far have strengthened the research
and academic programme. However,
more grant funds are needed to
expand the academic and in-field
practical research, and must be
enthusiastically pursued.
Through the hard work, dedication,
and the commitment to advancing
the mission by the Academic
Units, Support Staff, and the PhD
Researchers; UNU-FLORES will
continue on the path of scientific
excellence and the concept of
the nexus, interconnectivity, and
holistic thinking. Building upon the
outstanding achievements under
the leadership of Dr Ardakanian,
the new Director of UNU-FLORES
will transform UNU-FLORES into
the globally recognised centre
of research and higher education
for addressing the global issues
pertinent to sustainable management
of water, soil, and waste.

It has been a matter of great honour
and privilege for me to serve UNUFLORES since its inauguration on 10
December 2012, and as Chair of the
International Advisory Committee.
Having witnessed its growth and
maturity as a centre of excellence,
I am confident that UNU-FLORES
will continue to vigorously pursue
the path of scientific rigour using
the Nexus Approach and enhance
its prestige among other UNU and
global institutions. I congratulate
Rector David M. Malone, Academic
Officers, support team, and the PhD
Researchers on the fifth anniversary
of UNU-FLORES, and wish you
all even greater successes and
accomplishments in the future.

Prof. Rattan Lal
Chair, UNU-FLORES International
Advisory Committee
Distinguished University Professor
of Soil Science and Director
of the Carbon Management &
Sequestration Center, Ohio State
University
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Letter from Dr
David M. Malone

INTRODUCTION

Rector, United Nations
University and
Under-Secretary-General,
United Nations

Enriching International Discourse on Sustainability
with the Nexus Approach

Five years ago, the
United Nations University
(UNU) opened the
Institute for Integrated
Management of Material
Fluxes and of Resources
(UNU-FLORES) in
Dresden, Germany. The
new institute set out to
cultivate scholarship and
inform policymakers at
the United Nations and
elsewhere about the
significant potential of
integrated management of water,
soil, and waste as a force multiplier
in water conservation and possibly
in energy production. In five years, it
has become an integral part of UNU
and of the wider UN system. With its
work, it supports UNU in addressing
the world’s most pressing global
problems.
Sustainability was already guiding
the debates on development and the
environment at the United Nations
when UNU-FLORES was founded.
However, it would become the
central theme internationally during
UNU-FLORES’s first five years. For the
Institute, these developments helped
to strengthen and bolster its research
agenda: drawing on RIO+20, the
Paris Climate Agreement, the 2030
Development Agenda, and the New
Urban Agenda made the Institute

catalyse innovative research projects
and engage in global conversations
on the future of sustainability.
The unique contribution of UNUFLORES to these global debates
was to infuse the importance of the
integrated management of water,
soil, and waste into the international
discourse on sustainability. With
the Nexus Approach, UNU-FLORES
has successfully demonstrated
the benefits for Member States
to manage water, soil, and waste
in an integrated way. Efficient
management of these resources
is fundamental for the health
and prosperity of humankind.
The experience of regions facing
problems of water scarcity and
depletion, land degradation, and a
passive approach to waste, both in
the industrialised and developing
world, teaches us that we cannot
afford to ignore any of these precious
resources through poor management
and the absence of cross-sectoral
collaboration.
In only five years UNU-FLORES has
grown from a small group of three to
an international and well-respected
centre for research and education on
the management of environmental
resources. Its dedicated team has
brought together excellent partners
– including German ministries

and universities, United Nations
Agencies, and internationally
renowned NGOs and research
institutes. Together, they have been
able to conduct remarkable research,
breaking down silos in academia and
government, and inspiring others to
do more of the same.
At the Kick-Off Workshop in 2013, I
said that UNU-FLORES is lucky to be
housed in such a fruitful academic
landscape that Dresden and the Free
State of Saxony offer. Now, five years
later, I would say Dresden and the
Free State of Saxony can be proud
to host such a high-calibre UNU
Institute.
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Letter from
Dr Reza
Ardakanian
Minister of Energy,
Islamic Republic of Iran
and Founding Director,
UNU-FLORES

Effecting Change by Cultivating Cooperation and Exchange
Five years ago, the United Nations
University Institute for Integrated
Management of Material Fluxes and of
Resources (UNU-FLORES) was established

to contribute to the resolution of pressing
challenges to the sustainable use of
environmental resources by advancing a
Nexus Approach to their management.
As Founding Director, I can tell you this
was both an exciting and daunting task.
Environmental resources are intricately
interconnected, both ecologically and
socioeconomically. Truly changing
how we manage them means shifting
from an isolated to an integrated
approach – put differently, a shift
in mindset. His Excellency former
Hungarian Ambassador to the
United Nations, Csaba Kőrösi, put it
into perspective quite nicely at the
Dresden Nexus Conference 2017:
This is not something that can be

Thus, our mission has been to create
this network and provide a hub for
policy-relevant research, postgraduate
education, and capacity development.
After five years, I can proudly say
that UNU-FLORES has laid down its
roots and successfully grown into an
internationally recognised intellectual
focal point for the advancement of
the Nexus Approach to environmental
resource management.
From three employees to 31¸ the
Institute currently employs both leading
experts in resource management and
promising early-career professionals,
because lasting change is only possible,
when we foster the next generation of
environmental scientists, engineers, and
managers. To this end UNU-FLORES
and the Technische Universität Dresden
jointly established a PhD Programme in

“The task is no lesser than changing the mindsets and
the meaning of development. For thousands of years,
development and progress were measured by how
we were able to increase the pace of extraction and
use of new natural resources. From now on, progress
means how to secure our further development with
decreased extraction of new natural resources.”
achieved solely by one institute in
one city, but rather requires a diverse
network of innovative organisations
and individuals working at the forefront
of sustainable resource management.

Integrated Management of Water, Soil,
and Waste in October 2014. This oneof-a-kind programme currently hosts 10
young researchers from 7 countries, and
will graduate its first cohort in 2018.

This impressive team is currently working
with experts and organisations
from all over the world on research
and capacity development projects
advancing both the development of the
theoretical basis of the Nexus Approach
as well as of concrete strategies for
the integrated management of water,
soil, and waste. In over 30 agreements,
UNU-FLORES has joined forces with UN
entities and Member States, leading
research institutes and universities, and
civil society organisations to conduct
research, organise workshops, and
publish numerous books and journal
articles. Drawing on this extraordinary
network, UNU-FLORES has launched the
Dresden Nexus Conference together
with local partners. Providing interactive
discussion formats and insights into
numerous practical examples, twice now
this biennial conference has attracted
over 400 participants from over 50
countries to Dresden.
These feats are remarkable on their own,
but even more so when considering the
short time period in which they were
achieved. They are the greatest attest to
the commitment, expertise, and talent
of the highly qualified staff at UNUFLORES, whom I have had the honour
to lead for five years.
I look forward to seeing what they will
achieve in the next five.
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Letter from Prof.
Karl-Heinz Feger
Dean of the Faculty of
Environmental Sciences,
Technische Universität
Dresden and Member,
UNU-FLORES International
Advisory Committee

UNU-FLORES in Germany and Saxony – Five Successful Years of Strategic
Partnership and Cooperation with TU Dresden
In December 2012, when Germany's
second institute of the United
Nations University (UNU) was
established, nobody could foresee
that it was going to grow from just
an idea and a lot of idealism into
such a first-class and internationally
influential institution within five years.
The UNU Institute for Integrated
Management of Material Fluxes and
of Resources (UNU-FLORES) was
designed to focus on sustainable
management of resources, such as
water, soil, and waste. Based on the
Memorandum of Understanding
signed by UNU, the German Federal
Ministry of Education and Research
(BMBF), the Free State of Saxony,
and the Technische Universität
Dresden (TU Dresden), UNU-FLORES
has evolved from a new and then
rather small UN entity to a flourishing
and widely acknowledged institution
that is globally connected and
regionally networked. The large
number of achievements confirms
the appropriateness of establishing
such a science-based UN institution
particularly in Dresden, the capital
of Saxony and the place of a leading
internationally-oriented university.
This decision honoured and fostered
the research strength of Saxony at
the same time. In close cooperation

with TU Dresden, who helped in
the initial stage and during the
integration and expansion phase,
solid and innovative concepts
of sustainable and integrated
management of environmental
resources were developed. Today,
the powerful cooperation includes
also other institutions in the
region. One of the most important
achievements was the joint
conceptual work and the promotion
of a Nexus Approach. Here, a
fundamental element consists of
the generation and consolidation of
knowledge to provide stakeholders,
especially decision makers (on the
policy level) and practitioners (on
the implementation level), with the
necessary information and evidence
base. The close cooperation is based
on the combination of research
excellence and policy-relevant
exploration and application of
innovative ideas and approaches
to make the Nexus Approach
useful to real world challenges.
Another focus has been put on
building and strengthening skills
and competencies, technologically,
organisationally, as well as
structurally.

the continued financial support of
UNU-FLORES through the BMBF and
the Free State of Saxony – the latter
also through considerable in-kind
contributions via TU Dresden – has
paid off. The same holds for the
commitment of TU Dresden scientists,
notably in its Faculty of Environmental
Sciences, becoming partners of
UNU-FLORES. As TU Dresden is
one of 11 German Universities of
Excellence since June 2012, the first
five years in the development of
UNU-FLORES have coincided with
the energetic development of TU
Dresden as one of the leading and
most dynamic universities in Germany.
Internationalisation as a long-term
goal of TU Dresden is an integral
element in all strategic documents,
above all in the Institutional Strategy
‘The Synergetic University’ and
the development plan. Science is
international – for this reason, thinking
and acting internationally is decisive
in the worldwide competition for
students and scientists. In this context,
UNU-FLORES has been conducive to
TU Dresden’s objective to maintain
teaching and research at the highest
international level and to secure their
continued development.

In view of the five successful years of
strategic partnership and cooperation,

Approximately 37,000 students are
currently enrolled at TU Dresden
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– which is more than three times
the number enrolled in 1990,
when Germany became reunited.
Today, around 5,000 scientists from
70 countries are working at the
university. This fact contributes to the
increasingly international atmosphere
both on campus and in the city,
at large. To continue this success,
TU Dresden has capitalised on the
many strengths and opportunities
of the region, and built upon
the high-quality research and
interactions available from successful
cooperation. Hence, under the
umbrella of the ‘DRESDEN-concept’,
a powerful alliance has been formed
to meet this objective. Dresden is a
natural location for the development
of such an alliance, as we have
the highest geographic density of
university and non-university research
institutions in Germany. An excellent
example is the organisation of the
Dresden Nexus Conference (DNC), a
series of conferences highlighting the
UN Sustainable Development Goals
(SDGs). It is a product of the close
cooperation between UNU-FLORES,
TU Dresden, and the Leibniz Institute
of Ecological Urban and Regional
Development (IOER), a member of
DRESDEN-concept. DNC2017, the
second after the successful launch in
2015, proved DNC to be an excellent
international forum to discuss
important questions concerning
the sustainable management of
environmental resources. With the
DNC, Dresden and the region have
shown good potential to become

an internationally visible hub and
recognised platform to present and
discuss cutting-edge research on the
integrated resource management
within an SDGs context.
In addition to Bio-Engineering,
Materials Sciences, IT, and Microelectronics, TU Dresden is recognised
for its excellence in the fields of
energy and environmental research
– both in Germany and on the
international level. The wide range
of disciplines makes TU Dresden
an ideal centre for innovative and
interdisciplinary research and
academic teaching, which is critically
needed for the better integration of
science and society. Therefore, the
strategic partnership between UNU
and TU Dresden is natural and of
mutual benefit. In fact, sustainable
development is a subject of increasing
importance both in research and
teaching at TU Dresden. This is for
instance reflected by PRISMA, the
‘Centre for Sustainability Assessment
and Policy’ which was established
in 2016 as an overarching platform.
UNU-FLORES has been an active
member of PRISMA from the outset.
The Faculty of Environmental
Sciences of TU Dresden is the host
and a key contributor to the UNEP/
UNESCO/BMUB postgraduate
courses on environmental
management. This institution is
unique in Europe and has been in
operation for more than 40 years in
close cooperation with the Federal

Ministry for the Environment (BMUB)
and the United Nations (UNEP,
Nairobi, and UNESCO, Paris).
Through this support, specialists
and managers from developing and
emerging countries receive sound
university training in integrated
environmental management and
related environment-specific fields.
The increasing involvement of UNUFLORES in the CIPSEM courses
marks a typical win-win situation as
UNU-FLORES now contributes to
the curriculum (i.e. in the sciencepolicy interface). At the same time
UNU-FLORES can benefit from the
huge CIPSEM alumni network that
comprises about 2,100 members in
about 140 countries.
Finally, the Joint PhD Programme in
Integrated Management of Water,
Soil, and Waste is an essential
element of the strategic partnership
and close cooperation between
UNU-FLORES and TU Dresden, which
is laid out in a framework agreement.
Dissertations are co-supervised by
scientists from both universities and
successfully graduating students
receive a joint degree certificate. The
programme is the first international
PhD programme addressing
integrated resources management in
a truly holistic way.
All these achievements have paved
the way for a long-standing, good,
and trustful partnership forming an
excellent basis for cooperation and
exchange!
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THERE IS NO PLACE FOR ISOLATION
IN AN INTERLINKED WORLD
A Planet at Its Limit: Rapid Development and
Global Changes Wipe Out Resources
Across our planet, population is
growing, millions are moving to
cities and urban areas from the
countryside, and the noticeable
increase in droughts and floods
clearly shows that the climate
is changing. These global
changes are putting our planet’s
ecosystems under pressure and
are further limiting availability of
essential environmental resources.
At the same time, the important
progress made on human
development is rapidly increasing
both pressure on environmental
resources and social inequality.

How we use and manage
environmental resources
are crucial for coping
with these changes.
The extraction and use of one
resource (e.g., soil) influences
other environmental resources
(e.g., water pollution through
soil erosion resulting from
inappropriate land-use practices).
In the past, these relationships
have frequently been ignored or
overlooked during the planning
of measures to use and conserve

environmental resources. As
a result, narrowly designed
management practices and
policies often have unforeseen
negative consequences, such as,
increasing water and food scarcity
in regions already vulnerable
to conflicts over resources. This
isolated approach is undermining
the resilience of ecosystems and
societies and is threatening the
livelihoods of many.
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Breaking Down Silos
by Changing Perspectives
To put a stop to such unintended
negative consequences, we need
to break out of our silos and look
at the bigger picture. The first law
of ecology states, “Everything is
connected to everything else”
(Commoner 1971). When choosing
how we extract and use resources
we need to think about these
interconnections. There are many
factors that both influence or are
influenced by our actions. On
the one hand, we need to think
about biophysical factors such
as the availability and quality of
a resource, or the interlinkages

and interdependencies in a
natural environment. On the other
hand, we need to consider the
interconnections in social systems;
such as simultaneous demands for
the same resources from diverse
actors with different interests and
responsibilities, as well as the
political processes and institutions
that influence the decisions we
make about how we use resources
(Kirschke et al. forthcoming).

In other words, advancing
sustainable development
for all requires a change
in mindset about
managing resources.
In order to address these issues,
scientists, politicians, and
practitioners around the world have
begun to develop a concept to help
us understand these interconnections
and interdependencies: the Nexus
Approach to environmental resource
management.
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Figure 1: Interdependencies of sectors in the Water-Energy-Food Security
(WEF) Nexus (UNU-INWEH. 2013. “Water Security & the Global Water
Agenda.” UN-Water Analytical Brief. Hamilton, Canada: UNU-INWEH.)

Figure 2: Interconnections of resources in the Water-Soil-Waste Nexus (Adapted
from Lal, Rattan. 2013. “The Nexus of Soil, Water, and Waste” UNU-FLORES
Lecture Series 1. Dresden , Germany: UNU-FLORES. in Roidt 2017)

The Emergence of the Nexus Approach
The term nexus in Latin describes the
act of tying together or something
which binds. In connection with
environmental resource management,
the term nexus was introduced for the
first time during the 1980s, notably
in a project by the United Nations
University called the Food-Energy
Nexus Programme. Yet the Nexus
Approach only gained prominence
in science and policy circles in the
lead-up to the Bonn2011 Nexus
Conference on “The Water, Energy
and Food Security Nexus – Solutions
for the Green Economy” organised
by the German Government. At the
conference, the Nexus Approach
was presented as a way to improve
water, energy, and food security
by integrating “management and
governance across sectors and
scales”, reducing trade-offs, and
building synergies, overall promoting
sustainability and a transition to green
economy (Hoff 2011).
The nexus perspective
emphasises interconnections and
interdependencies of compartments,
and their transitions and fluxes
across spatial scales and between
compartments. Instead of just
looking at individual components,

the functioning, productivity, and
management of a complex system
are taken into consideration (see also
Avellán et al, 2017, on "Making the
Water–Soil–Waste Nexus Work”).
In such complex systems, there are
trade-offs as well as facilitation and
amplification between the different
compartments.
Similar integrated management
concepts have been used in the
individual areas of water, soil, and
waste for years. However, the
close relationships between these
resources are usually not taken
into consideration when integrated
resource management concepts are
developed. Yet fixing one challenge
in managing one resource often
creates challenges for other resources.
A better solution can be achieved
if these resources are managed
collectively using a Nexus Approach.

overlapping, partly diverging foci.
When looking at the nexus of water,
energy, and food security, the
question arises which environmental
resources have to be managed in
an integrated way to achieve the
sought integrated and sustainable
management (Schwärzel et al. 2016).
For UNU-FLORES, these
environmental resources are:
water,
soil, and
waste.

While trade-off analysis could highlight
the drawbacks of silos in environmental
management it should not be mistaken
as a vehicle for integrated management.
The novelty of the nexus lies in its
promise of a holistic analysis of the

While the term and concept of
the Nexus Approach have been
increasingly discussed, there is no
universally recognised definition of
the Nexus Approach in international
academia to date (Avellán et
al. 2017). Instead, concurrent
definitions are in use, with partly

interconnections between resources,
services, and risks with the goal of
promoting coordinated and evidencebased decision making.
– Dr Mathew Kurian,
in Kurian and
Ardakanian (2015)
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The Nexus Approach
to environmental resource management examines the interconnections and interdependencies of
environmental resources and how
they flow across different scales
and between parts in a cycle.
Instead of just looking at individual
components, the functioning,
productivity, and management of
the ecological, economic, and
social dimensions of a complex
system are taken into consideration.
				
Figure 3: The Water-Soil-Waste (WSW) Nexus in relationship to the land, food, and energy sectors (UNU-FLORES. 2017.
The Nexus Approach Exhibition. A Wandering Exhibition. Dresden, Germany: UNU-FLORES.)

The Nexus Approach to Managing Environmental Resources
In an interconnected world, every
action we take affects our natural and
social environment. Our challenge
is to choose the most sustainable
course based on the social and
ecological conditions we are
presented with.
The main objective of the Nexus
Approach is to help us identify what
the most efficient and sustainable
management options are, that
minimise losses and trade-offs and
maximise synergies. In other words,
promoting mutually beneficial
outcomes that require the fewest
losses or costs for the actors involved
(Kurian and Ardakanian 2015).

What could a Nexus
Approach to managing
environmental resources
look like? There is no onesize-fits-all solution!
There are, however, a few common
principles of any nexus-oriented
management option:

with equal prioritisation. This means, no
single resource or sector is considered
more important than the other.
Secondly, there is wide involvement
of stakeholders both in the process
of choosing and of implementing a
management option.
Thirdly, resources are managed effectively,
meaning that there is policy coherence,
allowing for synergies and trade-offs to be
addressed at the same time.
Finally, the management option reduces
harm to the natural environment, striving
towards sustainability, and maximising
benefits for all stakeholders.

FLORES is thus closely related
to the water, energy, and food
security (WEF) nexus, looking at it
from an environmental resources
perspective. It is instrumental to meet
the current challenges of growing
resource demands, climate change,
urbanisation, and globalisation.
“While the WEF Nexus focuses on sectors,
the WSW Nexus asks how resources
should be managed to tackle sustainable
management. In particular, the addition
of waste as a resource dimension that

The integrated and interconnected
management of water, soil, and waste
can increase resource use efficiency
while at the same time minimise
environmental risks and ecological
degradation. In addition, the Nexus
Approach not only emphasises
the interrelations of resources,
but by focusing on management,
considers also the cycle from
research to implementation, and
brings governance, the enabling
environment, as well as individual
capacity development into the
spotlight.

often gets omitted in the sector-based
approaches shall arguably result in
more effective and efficient solutions to
problems. By moving away from sectors
to resources, the possibility for a stepwise
approach of the analysis of the varieties
and options of resource interlinkages is
given. First, natural science processes
such as material fluxes and respective
scenario building can be assessed. Then
corresponding socioeconomic benefits
can be determined for the respective
scenario options. Ultimately, contextspecific solutions and potential overarching
policy recommendations
can be developed and

First, the management option considers
two or more environmental resources and
their respective sectors and stakeholders

The Nexus Approach to the
sustainable management of water,
soil, and waste promoted by UNU-

chosen.”
(Avellán et al. 2017)
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The adoption of the Sustainable
Development Goals was an

unprecedented
milestone
for the international community
as a whole, and in particular for
the United Nations. It is a oneof-a-kind agenda for eradicating
poverty and ending hunger.
			

The Nexus Approach and the SDGs
The adoption of the Sustainable
Development Goals (SDGs) was
an unprecedented milestone for
the international community as
a whole, and in particular for the
United Nations. It is a one-of-a-kind
agenda for eradicating poverty and
ending hunger. One of the aspects
of the SDGs that makes it so unique
is its integrated nature.
From the Millennium Development
Goals (MDGs) we have learned
a lot, including that poverty
eradication, and social and
economic development cannot
be sustained if we neglect
environmental degradation and
climate change. This is reflected
in the 2030 Development
Agenda. The 17 goals it lays out
demonstrate an understanding
that many resources supporting
development are finite and
also crucial for vital ecosystem
services. Development can only be
sustained if these constraints are
considered.

Achieving the SDGs,
therefore, requires an
understanding of this
inter-connectedness.
The interlinked nature of the
SDGs is both a challenge and a
blessing. We must consider how
efforts to achieve one goal will
affect efforts to achieve another.
On the one hand, overlooking,
misunderstanding, or ignoring
interlinkages can have considerable
consequences. For example, a
project conducted by UNU-FLORES
along the Yellow River in China,
has shown us that well-intended
revegetation measures successfully
mitigated erosion in the region
but simultaneously have seriously
contributed to water scarcity
problems (Zhang et al. 2015). On
the other hand, understanding
these interlinkages can allow us to
develop strategies for achieving
the SDGs that are more efficient
and cost-effective. With one
management strategy, we can
address multiple goals.

Any action taken to achieve the
SDGs produces both positive and
negative feedback that requires
trade-offs. Developing appropriate
and effective strategies means
identifying the mechanisms and
tools that will result in the least
negative feedback. Applying
a Nexus Approach provides a
better understanding of these
synergies and trade-offs and
enables the detection of the most
optimal strategies (Dresden Nexus
Conference 2015). When thinking
about the interlinkages between
the SDGs, the question is: Do we
have the management tools and
appropriate mindset to capitalise
on these synergies and identify the
options that minimise trade-offs?

This is where the Nexus
Approach can be of use.
Take, for example, wastewater
treatment in Mexico City – a topic
that spans multiple SDGs, including
SDG 6, 11, 3, 2, and so on. With
more than 20 million inhabitants,
Mexico City is among the world’s
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largest metropolitan areas (SDG
11). Its size and rapid growth
have caused serious human and
environmental health concerns (SDG
3). As the city has no comprehensive
wastewater treatment system, a 32km long tunnel was constructed to
take rainwater and wastewater from
the naturally closed drainage basin of
Mexico City to the Mezquital Valley
situated 80 km north of the city (SDG
6). This wastewater is discharged into
the Mezquital Valley by the network
of channels and tunnels, making it

the largest agricultural area irrigated
with untreated wastewater in the
world (SDG 2).
Addressing this issue is clearly
critical for Mexico to achieve a
number of SDGs. Looking at this
challenge through the WaterSoil-Waste Nexus (WSW Nexus)
can help “reduce the overall
level of complexity of the nexus
problem without ignoring the
complexity inherent to each of
the three underlying systems”

(Avellán et al. 2017). The WSW
Nexus in this example refers to
the agricultural fields that receive
the wastewater from Mexico City.
Looking at where the soil and
water systems overlap draws the
attention to the critical linkages
between the resources water,
soil, and waste. This reduces “the
overall complexity of (an) analysis
to be able to focus exclusively on
the interconnections of resources
to reveal benefits of combined
assessment” (Avellán et al. 2017).
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“Advancing the
Nexus Approach
to the sustainable
management of
environmental
resources”
Mission
In line with the general mission
of UNU to foster sustainable
development, UNU-FLORES aims
SYSTEMS AND
FLUX ANALYSIS
CONSIDERING
GLOBAL CHANGE
ASSESSMENT

to contribute to the resolution of

WATER

SOIL

WASTE

CAPACITY
DEVELOPMENT
AND GOVERNANCE

pressing challenges to the sustainable
use and integrated management
of environmental resources, such as
water, soil, and waste. UNU-FLORES
strives to advance the development
of integrated management strategies
that take into consideration the
impact of global change on the
sustainable use of environmental
resources. To this end, the Institute
engages in research, teaching,
advanced training, capacity
development, and dissemination of
knowledge.
				

Figure 4: Institutional structure of UNU-FLORES Research Units (UNU-FLORES. 2014. Annual Report 2013. Dresden,
Germany: UNU-FLORES)

UNU-FLORES: A Hub for Advancing
the Nexus Approach
Advancing a Nexus
Approach requires
concerted action and
cooperation on a
global level and across
sectors to address the
knowledge gaps via welldefined nexus research
programmes. Also, the
Nexus Approach has yet
to find its way into the
curriculum of respective
study programmes. For
a sustained follow-up
to the nexus initiative, a
long-term commitment of
leading institutions and
thus an institutionalised
support is indispensable.

Besides addressing
knowledge gaps and the
need for better scientific
understanding, advancing
a Nexus Approach requires
special attention in regard
to the requirements for
the implementation of a
Nexus Approach outside
the academic circles.
Examples of good and
improved governance
resulting from adopting a
nexus perspective are rare.
There is a need for capacity
development opportunities
both for individuals –
training and education
– as well as institutions –

consultative services and
guidelines for implementing
an enabling environment in
organisations and systems
(Hülsmann and Ardakanian
2014).
In 2012 the United Nations
University Institute for the
Integrated Management
of Material Fluxes and of
Resources (UNU-FLORES)
was founded in Dresden,
Germany to conduct
research and capacity
development on the Nexus
Approach. The Institute
focuses on advancing
integrated management

strategies for the resources
water, soil, and waste.
Focusing on the needs of
the United Nations and its
Member States, particularly
developing countries and
emerging economies,
UNU-FLORES engages
in research, capacity
development, advanced
teaching and training,
as well as dissemination
of knowledge. In all
activities, UNU-FLORES
strives to fulfil its
mission of advancing a
Nexus Approach to the
sustainable management
of environmental resources.
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Vision
UNU-FLORES acts at the forefront
of initiatives promoting a Nexus
Approach to the sustainable
management of water, soil, and waste.
The Institute supports the overall
mission of UNU as a think tank for the
United Nations and its Member States,
in particular addressing the needs of
developing countries and emerging
economies. In this role, UNU-FLORES
aspires to become an internationally
recognised hub and intellectual
focal point promoting integrated
management strategies.
Additionally, UNU-FLORES
engages in policy-relevant research,
postgraduate education, and
capacity development in a broad
sense. The Institute attracts highcalibre students for postgraduate
study and research programmes
in cooperation with other research
institutions. Furthermore, UNUFLORES builds the capacity of future
leaders in the area of environmental
resource management and develops
innovative concepts for target- and
region-specific knowledge transfer.
				

Applying a holistic
perspective to its mandate,
UNU-FLORES advances the
Nexus Approach on the
one hand by engaging with
the concept academically
and on the other by
implementing the concept
directly in our institutional
composition. The Institute
is organised in order to
directly address critical
knowledge gaps in research
and knowledge on the
Water-Soil-Waste Nexus.

– three core scientific
units (Water Resources
Management (WRM),
Waste Management (WM),
and Soil and Land-Use
Management (SLM)) and
two cross-cutting units
(Systems and Flux Analysis
Considering Global
Change Assessment (SFA)
and Capacity Development
and Governance (CDG)).
All scientific units are
supported by the
operational support units.

UNU-FLORES scientific
activities are executed
by five academic units

UNU-FLORES is a direct
response to the nexus
initiative, striving for an

integrative approach
to the management of
water, soil, and waste
(closely related to the
water, energy, and food
security nexus, see p. 7).
An asset of the Institute
is its integration into the
research environment
in Dresden and Saxony
as well as its strategic
positioning within the
thematic areas of the UN
University. Working to
expand and upscale the
concept of integrated
resource management,
UNU-FLORES considers
and emphasises the

interrelationship and fluxes
of resources between
phases and compartments.
Instead of following a
traditional input-output
model that shows how
parts of a system are
affected by a change
in another part of that
system, UNU-FLORES
explores whether the
consistent tracing and
management of resources
as fluxes will result in
sustainable management
outcomes (Kurian and
Ardakanian 2015).
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MEMORABLE MOMENTS
2014

2010–2011

2012

UNU-FLORES recruits Academic
Officers and supporting team

10 July 2014

UNU-FLORES sets up its premises
in the World Trade Center Dresden

1st International
Scoping Workshop

2013

The inaugural meeting of the UNUFLORES International Advisory
Committee takes place and Prof.
Rattan Lal is elected to be its Chair

The commitment of the German Federal Government,
the Saxon State Government, the Technische Universität
Dresden, and the United Nations University to securing
the future of the Institute is reiterated in a new funding
agreement, guaranteeing the continuation of UNUFLORES for an additional three years

2014

MoU & Funding
Agreement
signed: UNU,
BMBF, SMWK,
TU Dresden

First UNU-FLORES publications hit the shelves; four
books, two peer-reviewed
articles, two conference
proceedings, one working
paper, and The White Book
on the Nexus Approach

11–12 November 2013
Over 80 participants from the United
Nations, UNU institutes, Member
States, German ministries, academia,
and NGOs are assembled at the
International Kick-off Workshop
on Advancing a Nexus Approach,
serving as a starting point for the
organisation of a future biennial Nexus
Conference to be held in Dresden

UNU-FLORES initiates the first ever
UN Day Dresden celebration and
invites United Nations Deputy High
Commissioner for Human Rights
and Assistant Secretary-General of
the UN, Dr Flavia Pansieri to give
the UN Spotlight Talk

10 December 2012 Official Opening
Statute of UNU-FLORES
adopted by Council of UNU

The United Nations University Institute for Integrated
Management of Material Fluxes and of Resources (UNUFLORES) opens its doors in Dresden, Germany

Founding Director Reza Ardakanian
is recruited to establish the new
institute
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ACROSS FIVE YEARS
March 2017

UNU-FLORES organises an event
at UNESCO Headquarters in
Paris on “Achieving SDGs: A
Nexus Approach
to Managing
Environmental
Resources” with
UNESCO-IHP
and under the
patronage of H.E.
Ambassador Dr
Michael Worbs, Permanent Delegate of Germany to UNESCO;
over 100 officials and representatives from around 75 Permanent
Delegations and UNESCO Secretariat Offices were in attendance

Over 350 participants from 65 countries
come together to discuss nexus-oriented
strategies for sustainable development
at the inaugural Dresden Nexus
Conference organised by UNU-FLORES,
TU Dresden, and IOER

23–25 March 2015

2015

17–19 May 2017

In the capacity development
workshop “Sustainable Management Options for Wastewater and
Sludge” from 15–17 March in Mexico, UNU-FLORES joins forces with
the Environmental Trust Fund of
the State of Hidalgo (FIAVHI) to
find sustainable and long-lasting
solutions to wastewater irrigation
issues in the region

At the second instalment of the
Dresden Nexus Conference over
400 participants from 50 countries
discuss the “Sustainable Development Goals and the Nexus
Approach: Monitoring and
Implementation”; at DNC2017
UNU-FLORES launches its newest
book on Multifunctional Land-Use
Systems for Managing the Nexus
of Environmental Resources

2016

2017

August 2016

September 2017

UNU-FLORES research is
featured in the Report of
the Secretary-General on
“Agriculture development,
food security and nutrition”

UNU-FLORES co-convenes a
Side Event on “Reversing Land
Degradation in Dryland” at
UNCCD COP13 in Ordos, China

Celebrating UN Day Dresden
2017, the Institute launches the
Nexus Approach Exhibition
and opens its doors for the
first time to the public with
an interactive open house
programme

UNU-FLORES and
TU Dresden launches
their joint Nexus
Seminar Series and
hold eight seminars
over the course of
the year

June 2016

24 October 2017

The first cohort of the PhD
Programme in Integrated
Management of Water, Soil,
and Waste joins the Institute

UNU-FLORES’s experts continue to
produce innovative publications,
including the edited volume Environmental Resource Management and
the Nexus Approach and the one-ofa-kind compilation of 17 case studies
gathered from around the world on
wastewater use in agriculture in Safe
Use of Wastewater in Agriculture:
Good Practice Examples

February 2015

At the 2017 Arab Water Week
in Amman, UNU -FLORES,
together with UN-Habitat and
the Arab Countries Water Utilities
Association, organise a pilot
testing and validation workshop
on the Wastewater Reuse
Effectiveness Index
(WREI) – a monitoring
methodology for
SDG Target 6.3

UNU-FLORES Policy Brief on UN
Post-2015 Monitoring Framework
for SDGs is ranked 4th in UN DESA
Public Review Process

UNU-FLORES personnel have more
than doubled in size, comprising
a diverse group of people from
13 different nationalities and
representing five continents

UNU-FLORES organises several research
and capacity development workshops,
including two regional workshops on Safe
Use of Wastewater in Agriculture (SUWA)
in Lima, Peru (24–25 February) discussing 18
case studies from South America, Asia, and
Africa and in Tehran, Iran (5–7 December) to
enhance national capacities to practise and
promote the safe use of wastewater

12–13 November
2017
Initiating the project NexThink,
UNU-FLORES teams up with
the University of Tabriz to pilot
awareness raising activities in
Iran at the workshop “Nexus
Approach in Environmental
Resource Management”
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Research
To support an integrated management
approach, we need new forms of integrated
research that span across academic disciplines
and include partners from government, civil
society, and practitioners.

Data
To find a nexus-based solution, we first
need to know what the consequences of
the management options are. This requires
a lot of quite specific data and information,
such as, more information on the
interlinkages between the quality of waters,
soils, yields, human health, and so forth.

Tools
Decision makers often need multiple
modelling tools to address a specific
research question or management issue
when applying a Nexus Approach.

Capacity
Development
To break out of silos in practice means we first
need to develop ways to share knowledge and
train practitioners. Most importantly, we need to
help those individuals and organisations managing
resources gain, strengthen, and maintain their own

Networking
To move from isolated to integrated strategies,

capabilities so they can independently apply a
Nexus Approach over time.

we need to bring all specialists and generalists
across the globe together, to foster exchange
of knowledge and experience and to increase
collaboration. This requires both innovative
platforms and processes.

Advocacy
Activities and products that raise awareness
both about the necessity for change,
and on the availability of information and
services to facilitate that change are an
important cornerstone to any transition.
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THE PATH FROM
ISOLATION TO
INTEGRATION

There are a number of
important steps along the
path from changing first
our perspective and then
our approach. To facilitate
and advance a transition
from isolated to integrated
resource management,
several knowledge and
capacity gaps must be
addressed: we need clear
policy recommendations
grounded in rigorous
and sound research
and deriving from good

practice examples; access
to independent, reliable,
and current data for
identifying linkages; and
tools for analysing and
monitoring the effect of
management strategies.
For decision makers
to make use of these
recommendations and
data, they need to be
supported by professionals
with a grasp of the Nexus
Approach and guidelines for

inter-ministerial and crossministerial collaboration and
implementation. This means
availability of capacity
development and expert
training mechanisms; and
access to an established
network of experts and
practitioners for knowledge
sharing and crossfertilisation purposes.
Finally, a fundamental
part of the transition
from siloed approaches

to a Nexus Approach
are advocacy activities
and mechanisms to raise
awareness both of the
need for a transition
and the availability of
alternative solutions.
In this section, we discuss
each of these steps along
the path from isolation to
integration, and look at
examples for addressing
them.
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Research

The goal is to provide
decision makers and
practitioners with the
necessary information
and facts to make
informed choices that
promote sustainable
development.

Just as the approach to managing
resources has been conducted in
an isolated manner in the past, the
research on these resources and
how to manage them has also been
conducted in silos. To support an
integrated management approach,
we need new forms of integrated
research that span across academic
disciplines and include partners
from government, civil society, and
practitioners.
Filling the knowledge gaps on
nexus-oriented management options
requires transdisciplinary research
on two levels.
First, we need to understand the
starting point better. This includes
research on the processes in our
interlinked world and on the Nexus
Approach as a method. In addition,

we need problem-oriented research
that helps us develop alternative
management options and innovative
capacity development tools
(see section “Applying a Nexus
Approach to Environmental Resource
Management” on page 38).
UNU-FLORES pioneers integrated
and transdisciplinary research on
managing environmental resources
with a focus on the Water-Soil-Waste
Nexus. To get a more complete
picture of the science-policy
relations, the Institute also looks at
external factors influencing these
resources such as global change.
The goal is to provide decision
makers and practitioners with the
necessary information and facts to
make informed choices that promote
sustainable development.
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Integrated and Transdisciplinary Research in Action
UNU-FLORES engages in policy-relevant research, to improve our understanding about how the interconnections between water,
soil, and waste impact planning, management, and subsequent trade-offs in resource management. Below is an overview of
UNU-FLORES research projects, many of which are featured in more detail in the following pages as indicated by the  icon.

Research Projects
Detailed project descriptions online at  flores.unu.edu/en/research/projects

Title

Collaborators

Assessing and Synthesising Climate- TU Dresden (Germany)
Related Data for Integrated WaterSoil Management in East Africa



Ongoing

Development of Models to Predict
Land-Use-Induced Soil Pore-Space
Changes and their Hydrological
Impacts (SoilPoreDyn) ( p. 24)



Ongoing



Funding: German Research
Foundation (DFG)

Development, Pilot Testing & Validation of Monitoring Methodology
for Sustainable Development Goal
(SDG) Target 6.3 ( p. 21, 49)



Ongoing

DNC2017: SDGs and the Nexus
Approach – Monitoring and
Implementation ( p. 31)



Ongoing



Funding: German Research
Foundation (DFG)

E-Learning Courses on Nexus
Governance ( p. 26)



Ongoing

University of Natural Resources and Life
Sciences, Vienna (BOKU) (Austria), TU
Dresden (Germany)



Ongoing

NexThink Iran ( p. 35)



Ongoing

Quality Monitoring
in Small Rivers



Ongoing

Stephan Hülsmann
(Academic Officer,
Project Manager),
Solomon Gebrechorkos
(PhD Researcher)

Soil and
Land-Use
Management

Kai Schwärzel (Academic
Officer, Project Manager),
Janis Kreiselmeier
(PhD Researcher),
Parvathy Chandrasekhar
(PhD Researcher)

Mathew Kurian
(Academic Officer, Project
Manager)

TU Dresden (Germany), Leibniz Institute
of Ecological Urban and Regional
Development (IOER) (Germany)

Systems and Flux
Analysis Considering Global Change
Assessment

Stephan Hülsmann
(Academic Officer, Project
Ma-nager), Tamara Avellán
(Academic Officer), Mathew
Kurian (Academic Officer),
Kai Schwärzel (Academic
Officer), Hiroshan Hettiarachchi (Academic Officer),
Rachel Ahrens (Communications and Advocacy Officer)

Leibniz Institute of Ecological Urban and
Regional Development (IOER) (Germany),
Livelihoods and Natural Resources
Management Institute (India), University of
Minho (Portugal), Imperial College London
(United Kingdom), TU Dresden (Germany)

Capacity
Development
and Governance

Mathew Kurian
(Academic Officer, Project
Manager)

Systems and Flux
Analysis Considering Global Change
Assessment

Stephan Hülsmann
(Academic Officer, Project
Manager), Mahesh
Jampani (PhD Researcher)

Ongoing

Monitoring Sustainability of Rural
Water Supplies in Sub-Saharan
Africa

Systems and Flux
Analysis Considering Global Change
Assessment

UN-Habitat, Ministry of Construction (Viet
Capacity
Nam), Arab Countries Water Utilities AsDevelopment
sociation (ACWUA) (Jordan), University of
and Governance
Minho (Portugal), Livelihoods and Natural
Resources Management Institute (India),
Institute of Global Environmental Strategies
(IGES) (Japan), University of São Paulo (Brazil)

Integrated Evaluation of Wastewater TU Dresden (Germany)
Irrigation for Sustainable Agriculture
and Groundwater Development



Managing Unit(s) Staff

Ministry of Water and Irrigation (United Re- Capacity
public of Tanzania), Ministry of Agriculture,
Development
Irrigation and Water Development (Malawi), and Governance
Government of the National State of Tigray
Water Resources Bureau (Ethiopia)

Mathew Kurian (Academic
Officer, Project Manager),
Stephan Hülsmann
(Academic Officer), Sekela
Twisa (PhD Researcher)

University of Tabriz (Iran)

Waste
Management

Hiroshan Hettiarachchi
(Academic Officer, Project
Manager)

Waste
Management

Hiroshan Hettiarachchi
(Academic Officer, Project
Manager), Serena Caucci
(Research Assistant) , Thuy
Nguyen (PhD Researcher)
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Title

Collaborators

Managing Unit(s) Staff

Resource Recovery from Wastewater in the Americas – Assessing
the Water-Soil-Waste Nexus
(SludgeTec) ( p. 25)

TU Dresden (Germany), University of
San Carlos of Guatemala (Guatemala),
Fideocomiso de Infraestructura Ambiental
de los Valles de Hidalgo (Mexico)

Water Resources
Managemnt &
Waste
Management

Tamara Avellán
(Academic Officer), Serena
Caucci (Research Assistant), Angela Hahn (Project
Coordinator)

National Water and Wastewater
Engineering Company (Iran)

Waste
Management

Hiroshan Hettiarachchi
(Academic Officer, Project
Manager)

Waste
Management

Hiroshan Hettiarachchi
(Academic Officer, Project
Manager), Serena Caucci
(Research Assistant)

Water Resources
Management

Agossou GadedjissoTossou (PhD Researcher,
Project Manager), Tamara
Avellán (Academic Officer)

Water Resources
Management

Tamara Avellán (Academic
Officer, Project Manager),
Kurt Brueggemann (Junior
Researcher), Nestor De la
Paz Ruiz (Junior Researcher)

Systems and Flux
Analysis Considering Global Change
Assessment

Ana Andreu
(Research Assistant,
Project Manager),
Stephan Hülsmann
(Academic Officer)



Ongoing



Funding: German Ministry of
Education and Research (BMBF)/
German Aerospace Center (DLR)

SUWA in Iran ( p. 25, 45)



Ongoing



Funding: Shahid Beheshty
University, National Water and
Wastewater Engineering
Company and Tadbir Economic
Development Group of Iran

SUWA via E-Learning ( p. 45)



Ongoing

The Impact of Soil Variability
on Crop Water Productivity
and Food Security of Irrigated
Agriculture in West Africa



TU Dresden (Germany), Institut Togolaise
de Recherche Agronomique (ITRA) (Togo)

Ongoing

The Multifunctionality of
Constructed Wetlands ( p. 22, 42)



Ongoing

TIGER – Remote Sensing of Water
Use and Water Stress in African
Savanna Ecosystem from Local to
Regional Scale: Implications for
Land Productivity



Ongoing



Funding: European Space
Agency (ESA)

University of Western Cape (South Africa),
University of KwaZulu-Natal (South Africa),
Council for Scientific and Industrial
Research (CSIR) (South Africa), Andalusian
Institute of Agricultural Research and
Training (IFAPA) (Spain), European
Space Agency (ESA), ITC-Faculty of
Geo-Information Science and Earth
Observation (Netherlands)

Tools for Nexus-Oriented Resources Management ( p. 23)



Systems and Flux Stephan Hülsmann
Analysis Conside- (Academic Officer, Project
ring Global Change Manager)
Assessment

Ongoing

Understanding Water Quality
Indicators and Their Application
( p. 50)



Sabrina Julie Kirschke
(Research Assistant, Project
Manager), Tamara Avellán
(Academic Officer)

Systems and Flux
Analysis Considering Global Change
Assessment

Stephan Hülsmann
(Academic Officer,
Project Manager),
Theresa Mannschatz
(Research Assistant),
Ana Andreu Mendez
(Research Assistant)

Ongoing

A Web-Accessible Database of
Modelling Tools for Integrated
Resources Management ( p. 23)



Water Resources
Management

Closed

Model developers
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Title

Collaborators

DNC2015 Publication Series ( p. 31)



Closed

Global Change, SDGs, and the
Nexus Approach ( p. 31)



Closed



Funding: German Research
Foundation (DFG)

TU Dresden (Germany), Leibniz Institute
of Ecological Urban and Regional
Development (IOER) (Germany)

Integrated Management of Water, Eduardo Mondlane University
Soil, and Waste in Mozambique
(Mozambique), International Hydropower
(Phase I)
Association (IHA), United Nations
Development Programme (UNDP)
 Closed
Multifunctional Land-Use Systems
for Managing the Nexus of
Environmental Resources (MuLu)
( p. 41)



Closed

Waste
Management

Hiroshan Hettiarachchi
(Academic Officer, Project
Manager), Serena Caucci
(Research Assistant)

Soil and
Land-Use
Management

Kai Schwärzel (Academic
Officer, Project Manager),
Benjamin Zhu (Manager
of the Office of the
Director), Rachel Ahrens
(Communications and
Advocacy Officer)

Systems and Flux Stephan Hülsmann
Analysis Conside- (Academic Officer,
ring Global Change Project Manager)
Assessment

Institute of Forest Ecology, Environment
Soil and
and Protection of the Chinese Academy
Land-Use
of Forestry (CAF) (China), Institute of
Management
Geographic Science and Natural Resources
Research of the Chinese Academy of
Sciences (CAS) (China), Institute of Soil
and Water Conservation of CAS (China),
Ministry of Water Resources (MWR) (China)

Potential for ‘Non-Food’ Bioenergy
Crops as Part of Multifunctional
Land-Use Systems in Sub-Saharan
Africa



Managing Unit(s) Staff

Kai Schwärzel (Academic
Officer, Project Manager),
Lulu Zhang (Research
Associate)

Soil and
Land-Use
Management

Kai Schwärzel
(Academic Officer)

UN Environment (UNEP), IPES –
Promoción del Desarrollo Sostenible
(Peru)

Waste
Management

Hiroshan Hettiarachchi
(Academic Officer, Project
Manager), Serena Caucci
(Research Assistant)

TU Dresden (Germany), Leibniz Institute of
Ecological Urban and Regional Development
(IOER) (Germany), Ministry of Water (Tanzania),
Government of the National State of Tigray
Water Resources Bureau (Ethiopia), Ministry of
Agriculture, Irrigation and Water Development
(Malawi), Institute of Global Environmental
Strategies (IGES) (Japan), Ministry of Construction (Viet Nam), National University of Civil
Engineering (Viet Nam), UN-Habitat, GIZ, Livelihoods and Natural Resources Management
Institute (India), State Secretariat of São Paulo
(Brazil), University of São Paulo (Brazil)

Capacity
Development
and Governance

Mathew Kurian
(Academic Officer,
Project Manager),
Kristin Meyer
(Research Assistant)

Chinese Academy of Forestry (CAF)
(China), Chinese Academy of Sciences
(CAS) (China), TU Dresden (Germany)

Soil and
Land-Use
Management

Kai Schwärzel
(Academic Officer,
Project Manager),
Lulu Zhang
(Research Associate)

Closed

Safe Use of Wastewater in Agriculture: Dissemination of Good
Practice Examples and Setting the
Research Agenda ( p. 45)



Closed



Funding: German Ministry for
Economic Cooperation and
Development (BMZ)

The Nexus Observatory – Data,
Monitoring, and Governance
( p. 21)



Closed



Funding: Water Development
& Management Institute
(WDMI), Ministry of Water
(Tanzania)

Water Yield Response to Changes
in Land Use and Climate in a
Semihumid/-Arid Transition Region
(Jinghe basin, Northwest China)
(Water-LUC) ( p. 41)



Closed



Funding: German Research
Foundation (DFG)
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Data
To find a nexus-based solution, we
first need to have an overview of the
status quo, the pools of resources, and
their fluxes that is unbiased and as
comprehensive as possible. Further, we
need to know what the consequences
of the management options are. This
requires a lot of quite specific data and

information, such as, more information
on the interlinkages between the quality
of waters, soils, yields, human health,
and so forth. This is then used to develop
predictions or scenarios about likely
outcomes of different options. However,
the availability and accessibility of the
necessary data are a major problem.

Nexus Observatory
The Nexus Observatory is an initiative of UNUFLORES and GIZ, which aims to advance data
classification, strengthen monitoring frameworks,
and facilitate governance processes for evidencebased decision-making and knowledge transfer. It will
facilitate and support synergies, as well as enhance
coordination, communication, and collaboration
between sectors and stakeholders.
The focus of the Nexus Observatory is the
engagement with science-policy challenges and the
identification of capacity development opportunities,
along with responding to regional/national priorities.
In addition, current trends and debates within the UN
system, such as discussions about Agenda 2030, in
particular, the Sustainable Development Goals, inform
activities of this initiative. Thus, it will serve as an online
platform for consolidating and translating science into
relevant information and evidence, which will empower
decision makers to develop strategies, policies, as
well as natural resource management planning and
implementation frameworks (Kurian et al. 2016).
The Nexus Observatory project has resulted in two
outcomes that have policy relevance: (1) emerging
results of the PhD research project of Ms Sekela Twisa
(supported by the Ministry of Water and Irrigation,
Government of Tanzania) will inform the design
of a regional research call
on drought risk monitoring
for sub-Saharan Africa;
(2) the Wastewater Reuse
Effectiveness Index (WREI)
(Kurian 2017) – a monitoring
tool that was developed in
collaboration with UN-Habitat
(custodian agency for SDG
target 6.3) will be piloted with

support from
the Ministry of Water
Resources and
Sanitation of the
State Secretariat of
São Paulo, Brazil.
The overall approach
adopted by the WREI
was endorsed
by 11 countries that
participated in a workshop
that was co-organised by UN-Habitat, UNU-FLORES,
and Arab Countries Water Utilities Association
(ACWUA) at the 2017 Arab Water Week in Amman,
Jordan.



Funding: UNU-FLORES, Water Development &
Management Institute (WDMI), Ministry of
Water, Tanzania

Collaborators: Technische Universität Dresden
(Germany), Leibniz Institute of Ecological Urban
and Regional Development (IOER) (Germany), Ministry
of Water (Tanzania), Government of the National State
of Tigray Water Resources Bureau (Ethiopia), Ministry of
Agriculture, Irrigation and Water Development (Malawi),
Institute of Global Environmental Strategies (IGES)
(Japan), Ministry of Construction (Viet Nam), National
University of Civil Engineering (Viet Nam), UN-Habitat,
GIZ, Livelihoods and Natural Resources Management
Institute (India), State Secretariat of São Paulo (Brazil),
University of São Paulo (Brazil)
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First, the data available is often
biased and unreliable, or the data is
not collected often enough or at all.
Second, such data needs are particularly
challenging to meet from a sheer
technical point of view, given how
complex nexus problems are. Third, even
if data is available, it is not always known
or accessible to those who need it.
As a consequence, even when national
governments or practitioners want to
implement a Nexus Approach they may

not have the information they need.
We need better coordination of data
collection, better access to complete
data, comparable standards, better
analysis of data, as well as a unified
monitoring framework (see "Monitoring
Methods" on page 47), enabling
meaningful visualisation to support good
governance (Mannschatz et al. 2015).
Here are two platforms developed to
help address this issue in specific areas.

Constructed Wetlands Knowledge Platform

Constructed wetlands are one example of an effective
and innovative nexus-oriented solution to managing
environmental resources. However, there is still
both very little information and less consolidation of
the information available on constructed wetlands
worldwide. Interested in assessing the amount of
wastewater that is treated globally by constructed
wetland systems, UNU-FLORES is creating a global
information system for constructed wetlands. It will
consist of a comprehensive database, including system
properties and performance parameters of constructed

wetlands, and a visual interface representing their
geographic distribution through a WebGIS. Additional
features may (eventually) include data manipulation,
upload, and download functions.
With this information system, UNU-FLORES wishes to
further support scientists, representatives of international
organisations, implementers, funding bodies, further
experts, and the public on a long-term basis, e.g., in
constructed wetland research, policymaking, financing,
implementation, and operation.
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Tools
The sustainable management of any
environmental resource requires truly
looking at the big picture. It requires
taking all environmental, economic,
and social interdependencies and
relationships into consideration, across
spatial and temporal scales. However, all
the processes and interconnections in
our interlinked world are too complex to
solve with a simple calculation.

Thanks to rapid advances in computer
technology, numerous software tools
that can mathematically support our
understanding of these interconnections
have been developed. Still, none of
these modelling tools alone would
cover all processes, interactions, and
drivers related to managing water, soil,
and waste.

Nexus Tools Platform:
A Database of Modelling Tools for Integrated
Resource Management
NEXUS TOOLS PLATFORM

The sustainable management of any
environmental resource requires a
Nexus Approach that examines the
complex mix of factors and relationships
— analyses far too intricate for simple
calculations. Thanks to rapid advances
in computer technology, we have
succeeded in developing software
tools that can mathematically support
our understanding of nature’s complex
interactions and feedback systems. The
use of modelling tools that can capture
the complex nexus of Earth’s natural
and social systems is still the exception
in resource management. There is
one simple reason for this: there is no
comprehensive modelling tool available
or even conceivable that would be
applicable to the whole range of nexus
problems. While several available tools
are “integrated” to a certain extent,
typically users would be required to
modify/extend or couple tools. It is,
however, hard to find the right (set of)
tool(s).
On the one hand, the large diversity of
available models is often overwhelming.
It is difficult to select or even find the

A Web-Accessible Database of Modelling Tools
for Integrated Resources Management

most appropriate model or set of
models that can be applied to specific
projects or accommodate specific
site requirements. On the other hand,
information concerning the variety of
tools available and the appropriate
methods for applying them is scattered,
inaccessible, incomplete, out of date,
static, or simply hard to compare.

PLATTFORM ELEMENTS1
1

Introduction of the platform
Feedback information

Responding to these challenges —
the necessity of applying the Nexus
Approach to resource management and
the lack of concentrated/channelled
information about the tools available to
do so — UNU-FLORES developed the
Nexus Tools Platform (NTP) (Mannschatz
et al. 2016). The NTP is an open-access,
web-based platform that serves as a
database for modelling tools and allows
for their interactive comparison. UNUFLORES is advancing and promoting
the NTP for inter-model comparison of
existing modelling tools.



Search, Query & Filtering

Tutorials

2

3

Mannschatz, T., T. Wolf, and S. Hülsmann. 2016. “Nexus Tools Platform: Web-Based Comparison of Modelling Tools for Analysis
of Water-Soil-Waste Nexus.” Environmental Modelling & Software 76: 137–53. doi:10.1016/j.envsoft.2015.10.031.
1

Map of model developers
and model application

Model type, considered
processes, data requirements

4

5
6

Table of detailed information
about models in database

Information about technical
specifications, model availablility

7

Access: data.flores.unu.edu/
projects/ntp
Sophisticated users: Panels are creatable
and adjustable to user-specific needs

8
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Instead, a vast number of models are
available and in use, each dealing with
specific environmental processes, at
varying degree of detail.

Scientists and decision makers often need
multiple modelling tools to address a specific
research question or management issue when
applying a Nexus Approach, since integrated
and management-oriented tools in the sense
of a decision support system (DSS) are typically
not available in a way capturing
all nexus-relevant processes.
– Dr Stephan Hülsmann,
in Daher et al. (2017)

Development of Models
to Predict Land-Use-Induced Soil Pore-Space Changes
and their Hydrological Impacts (SoilPoreDyn)
Adaptive land uses are gaining importance as
preventative measures for soil and water conservation.
The development of adaptation strategies is often
based on hydrological models. Previous studies have
shown that soil structure changes significantly as a
result of land-use and soil management. Therefore, if
the dynamics of soil structure are neglected in planning
adaptation strategies, the uncertainty of model results
increases. This could lead to incorrect planning and
greater or misdirected resource consumption in landuse systems. This project aims to measure changes in
soil structure and hydraulic properties as a result of
different land-use practices (soil tillage, crop rotation,
afforestation). These measurements will be used to
introduce newly developed functions into hydrological
models, increasing their applicability as the foundation
of land-use adaptation strategies.



Funding: German Research Foundation (DFG)



Collaborators: University of Natural Resources and
Life Sciences, Vienna (BOKU) (Austria),
Technische Universität Dresden (Germany)

"Adaptation strategies such as conservation agriculture (CA) have demonstrated
tremendous potential to reverse land degradation, conserve natural resources,
and mitigate climate change. However, there is a need for a more detailed
understanding of long-term effects of CA on soil processes in intensive food
production systems in South Asia. The collaboration between CIMMYT and UNUFLORES will investigate the impact of CA on soil hydraulic response and fluxes in
the soil-water-plant-air continuum. I strongly believe that a Nexus Approach (soilwater-waste-energy-food) will advance the adoption of CA practices in South Asia."
– Dr M.L. Jat

International Maize and Wheat Improvement Center (CIMMYT), New Delhi
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Capacity Development
To apply a Nexus Approach
in national and local resource
management strategies, governments
and individuals first need the
necessary knowledge and capabilities,
or in other words capacity. This
lack of capacity is one of the key
challenges for the transition to
resource management practices that

use a Nexus Approach. Therefore, to
break out of silos in practice means
we first need to develop ways to share
knowledge and train practitioners.
Most importantly, we need to help
those individuals and organisations
managing resources gain, strengthen,
and maintain their own capabilities so
they can independently apply a Nexus

Approach over time. This is referred
to as capacity development, and it is
essential for sustainable development.
Curriculum and training programmes
for managing water, soil, or
waste individually can be found
across the globe. However, there
are very few educational and

SUWA Workshops
Wastewater irrigation is a reality and is used
extensively worldwide. It will become more important
in the future as the world becomes increasingly
strapped for resources. However, much of this practice
is not based on any scientific criteria ensuring the
safe use of the wastewater. UNU-FLORES’s Safe Use
of Wastewater in Agriculture (SUWA) initiative aims to
address exactly this gap in science and practice.
UNU-FLORES joins forces with UN Member States,
such as the Islamic Republic of Iran and Mexico, to

co-organise scientific and capacity development
workshops on the Safe Use of Wastewater in
Agriculture (SUWA). It aims to enhance the national
capacities to practise and promote the safe and
productive use of wastewater. The Institute gathers
the best possible team of experts to share their
knowledge and to learn from local practitioners. The
training workshops are offered to local wastewater
management practitioners in the country, as well as
ministerial and university experts.

“Since 2015 we are actively working together, to spread knowledge and
awareness on wastewater use in agriculture. Our joint workshops and
publications have gained the attention of the politicians in the Mezquital
Valley. The State of Hidalgo has now decided to support nexus-oriented
solutions to rectify the issues created by 100 years of improper use of
wastewater. The positive influence of policy sector was confirmed by
the participation of the President of the State of Hidalgo in the event
we jointly organized with UNU-FLORES in Tepeji last year. Now we are
clearly reaching our goal of implementing 40 decentralised wastewater
treatment plants in the next 4 years!”
– Carlos A. Paillés

Fideicomiso Infraestructura Ambiental de los Valles de Hidalgo
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training programmes that focus
on broadening knowledge and
awareness of the linkages between
resources, and across sectors and
systems. To change how we think
about managing resources we
must begin by offering individual
educational and lifelong learning
opportunities on the integrated
management of environmental
resources. This issue has been
addressed early on by UNU-FLORES

(Hülsmann and Ardakanian 2014a)
and has since become an important
aspect of the institute´s work.
Training
There are thousands of professionals
and practitioners around the world
charged with the task of managing
environmental resources, who are
increasingly interested in sustainable
methods. Changing our approach to
resource management also means

providing these individuals with
learning opportunities. They need
access to courses and resources that
introduce the new methods and
tools. But even more importantly,
they have much to gain from
learning how to customise these
methods and tools to their own
local problems. To be effective,
such programmes must be easily
conducted in short time frames and
accessible to a general audience.

Online Courses on the Nexus Approach
UNU-FLORES developed online courses aimed to
equip decision makers, practitioners, and students
with an interest in the planning and management
of environmental resources with access to relevant
knowledge in addressing capacity development
needs and to develop new skills on how to apply
the acquired knowledge in practice. The courses
consider the Nexus Approach from different
methodological perspectives. They advance the
nexus concept through a focus on life-cycle analysis
(Green Economy and the Life-Cycle Cost Approach),
multiple uses (Rethinking Infrastructure Design for

Multi-Use Water Services), and intergovernmental
fiscal relations (Financing Public Services and
Environmental Sustainability).
Experts from Imperial College London (UK),
Livelihoods and Natural Resources Management
Institute (LNRMI) (India), and University of Minho
(Portugal) collaborated to design the curriculum.
Over 12 weeks, participants from different parts
of the world and sectors were exposed to policyrelevant topics and were encouraged to put on a
problem-solving attitude in dealing with them.

"The course was very useful and beyond my expectations. The lectures
were very useful and provided new viewpoints on water supply problems."
– 2015 course participant
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Education
Similar to research across
disciplines, we need to
develop educational
programmes and curriculum
across disciplines. Such
programmes have a
unique challenge. On
the one hand, they need
to provide students with
a broad understanding
of topics that span a
number of disciplines.
On the other hand, they
also need specialised
knowledge of a particular
field to implement a
Nexus Approach to real
world problems. Such
programmes, therefore,
require bringing together
teachers from many
disciplines under one
umbrella using a curriculum
that emphasises the
overlaps and connections.

Joint PhD
Programme
in Integrated
Management of
Water, Soil,
and Waste
Coordinators
(UNU-FLORES):
Prof. Hiroshan
Hettiarachchi (January
2014–January 2016);
Dr Stephan Hülsmann
(February 2016–Present)
Coordinator
(TU Dresden):
Prof. Christian Bernhofer
(January 2014–Present)

UNU-FLORES partners with
the Technische Universität
Dresden to offer the
Joint PhD Programme in
Integrated Management
of Water, Soil and Waste.
The first of its kind, the
programme aims to
equip a new generation
of environmental
scientists, engineers,
and managers, with the
detailed knowledge, critical
understanding, strategies,
and tools to take an
interdisciplinary and
integrated approach
towards the sustainable
management of water, soil,
and waste.
Given the unique
interdisciplinarity of the
programme, it attracts
budding researchers from
a variety of backgrounds –
from engineering, natural
sciences, as well as the

social sciences. However, to
ensure that students have
an evenly-matched starting
point, and also to introduce
the basic concepts of the
nexus of water, soil, and
waste, the programme
comprises coursework (35
credits) in addition to the
dissertation (175 credits).
Spanning over seven
semesters, students have
access to academic and
teaching resources at both
universities throughout the
duration of the programme.
In its third year running, the
programme is home to 10
young researchers from 7
countries, most of them in
the developing world. In
line with UNU-FLORES’s
research agenda, their
dissertation research topics
are focused on solving
current challenges related to
the Water-Soil-Waste Nexus.

Germany
Viet Nam
Ethiopia
Chile

Togo
Tanzania

India
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Parvathy
Chandrasekhar
(India)

Land-Use Induced Soil Pore-Space Changes and Their Hydrological Impacts

Agossou
GadedjissoTossou
(Togo)

The Impact of Soil Variability on Crop Water Productivity and Food Security of
Irrigated Agriculture in West Africa

Solomon Hailu
Gebrechorkos
(Ethiopia)

| Funded by DFG
Supervisor at UNU-FLORES: Dr Kai Schwaerzel
Supervisor at TU Dresden: Prof. Karl-Heinz Feger

| Funded by the Islamic Development Bank Merit Scholarship
Supervisor at UNU-FLORES: Dr Tamara Avellán
Supervisor at TU Dresden: Prof. Niels Schuetze

Assessing and Synthesising Climate-Related Data for Integrated Water-Soil
Management in East Africa | Various funding sources
Supervisor at UNU-FLORES: Dr Stephan Hülsmann
Supervisor at TU Dresden: Prof. Christian Bernhofer

Mahesh
Jampani
(India)

Integrated Evaluation of Wastewater Irrigation for Sustainable Agriculture and
Groundwater Development | Self-funded

Janis
Kreiselmeier
(Germany)

Quantification of Soil Pore Dynamics through Periodic Field and Laboratory
Measurements | Funded by DFG

Andrea Müller
(Chile/Germany)

Supervisor at UNU-FLORES: Dr Stephan Hülsmann
Supervisor at TU Dresden: Prof. Rudolf Liedl

Supervisor at UNU-FLORES: Dr Kai Schwaerzel
Supervisor at TU Dresden: Prof. Karl-Heinz Feger

Decision Support Framework for the Evaluation of Sustainable Wastewater
Treatment Systems in Water-Scarce Areas: Medium-Sized Cities in Latin America
| Funded by CONICYT Chile
Supervisor at UNU-FLORES: Dr Tamara Avellán
Supervisor at TU Dresden: Prof. Jochen Schanze

Thuy Nguyen
(Viet Nam)

Sridhar Patra
(India)

Anika Reetsch
(Germany)

Sekela Twisa
(Tanzania)

Continuous Longitudinal Boat-Based Data Analysis for Efficient Water Quality
Monitoring in Small Rivers | Funded by DAAD
Supervisor at UNU-FLORES: Prof. Hiroshan Hettiarachchi
Supervisor at TU Dresden: Prof. Peter Krebs, Prof. Christina Dornack, Dr Björn Helm

Impact of Soil and Crop Management Practices on Soil Water and Carbon
Dynamics | ICAR International Fellowship
Supervisor at UNU-FLORES: Dr Kai Schwaerzel
Supervisor at TU Dresden: Prof. Karl-Heinz Feger

Integration of Organic Waste into the Biomass Production of Smallholder
Farming Systems in Kagera-Region, Tanzania | Funded by Heinrich Böll Stiftung
Supervisor at UNU-FLORES: Dr Kai Schwaerzel
Supervisor at TU Dresden: Prof. Christina Dornack, Prof. Karl-Heinz Feger, Prof. Gerald Kapp

Source Sustainability of Rural Water Supply in Sub-Saharan Africa: Application
of Geo-Information Technologies | Funded by Ministry of Water of Tanzania
Supervisor at UNU-FLORES: Dr Mathew Kurian
Supervisor at TU Dresden: Prof. Manfred Buchroithner, Prof. Niels Schuetze, Dr Nikolas Prechtel
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Nexus Seminar
Series
UNU-FLORES, in collaboration with
the Faculty of Environmental Sciences
of TU Dresden, organises a monthly
Nexus Seminar Series featuring
lectures by senior scholars that
highlight all dimensions of research
on the Nexus Approach, ranging
from hands-on implementation
strategies to theoretical debates. The
Nexus Seminars serve not only as a
platform for scientific exchange and
cooperation between UNU-FLORES
and TU Dresden, but also a medium
for the partner institutions to discuss
their research with a broader audience.
Taking place once a month during the
German academic semesters, each
seminar is open to the public and is
held alternatingly at UNU-FLORES and
TU Dresden. To date, the organisers
have hosted 27 lectures in this series.
No. 1 Dr Mathew Kurian
Governing the Nexus: Trade-offs,
Synergies and Methods for Management of Environmental Resources

No. 2 Prof. Niels Schütze
How to Improve Crop Water
Productivity and Food Security
under Limited Water Resources

No. 8 Prof. Gerald Kapp
REDD+: A Controversial
Mechanism to Conserve Tropical
Forests and the Climate

No. 9 Prof. Hiroshan Hettiarachchi
The Role of Waste in
the Water-Soil-Waste
Management Nexus

No. 15 Kristin Meyer
Fostering Regional
Cooperation through
Policy-Relevant Nexus

No. 16 Oluwabamise Afolabi
Climate Change Impacts on Energy
Supply in Nigeria: A Climate-WaterEnergy Nexus Assessment

No. 22 Daniel Hawtree
Multi-Scale Assessment and
Land-Use Dependent Valuation of
Hydrologic Ecosystem Services

No. 23 Prof. Ratna Reddy Vippala
Revisiting Watershed Management: A
Water-Energy-Food Nexus Perspective
on the Challenge of Eutrophication
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No. 3 Dr Kai Schwaerzel
Impact of Soil Conservation
Measures on the Water Supply in
the Dryland of China

No. 4 Dr Anna Görner
Improved Environmental
Management Needs Postgraduate
Training – CIPSEM and Partners

No. 5 Dr Theresa Mannschatz
No. 6 Dr Stephan Hülsmann
The Importance of Nexus Tools for Sustainable Resource Management
Integrated Management of Water, Requires Integrated Monitoring
Soil, and Waste

No. 7 Prof. Peter Krebs
From Sanitation to
Urban Water Resource
Management

No. 10 Dr Manuel Acosta
Ecosystem Carbon Pumping in
a Time of Drought: Addressing
Limits in the Czech Republic

No. 11 Prof. Karsten Kalbitz
Organic Matter Dynamics
at the Interface of Soil and Water –
A Soil Science Perspective

No. 12 Dr Tamara Avellán
Water in the
Nexus Approach

No. 13 Dr Andreas Hemp
Kilimanjaro under
Global Change

No. 14 Dr Serena Caucci
Wastewater and Public Health:
Challenges & Opportunities

No. 17 Prof. Goddert V. Oheimb
Environmental Protection
Strategies Under Conditions
of Sustainable Land-Use
Management

No. 18 Dr Christoph Wünsch
Material Fluxes in a
Circular Economy

No. 19 Dr Ana Andreu Mendez and
Dr Timothy Dube Remote Sensing
for Water Management in African
Savanna (Kruger National Park)

No. 20 Dr Mareike Braeckevelt
Tackling Key Challenges to Global
Water Sustainability at the Center
for Advanced Water Research

No. 21 Sabrina Kirschke
The Role of Complexity
in Addressing the Water
Quality Challenge

No. 24 Prof. Petra Schneider
Nexus Approach as Tool for
Transboundary Water
Conflict Resolution

No. 25 Prof. Irene Ring
The Intergovernmental Platform on
Biodiversity and Ecosystem Services (IPBES): Tasks and Challenges

No. 26 Dr Lulu Zhang Environmental
Restoration Impacts on Hydrological
Services in Drylands – Biophysical
and Socioeconomic Perspectives

No. 27 Prof. Muna Mirghani
Responsive Water Governance in
Context of Semi-Arid Environments
and Developing Countries
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“DNC is a highquality platform
for knowledge
generation. It is a
forum to synthesise
science-based
knowledge on
interdependencies
and translates them
into the language
of political and
economic decisionshaping. 
Networking
We talk about understanding
the complex connections of
our interconnected world –
connections in ecosystems
and in social systems. Such an
endeavour is virtually impossible
for individual actors or even
individual governments. Covering
all aspects of researching and
implementing a Nexus Approach
requires close cooperation
between specialists and generalists
across the globe. To move from
isolated to integrated strategies,
we need to bring all these
stakeholders together. We need
to foster exchange of knowledge
and experience and to increase
collaboration. This requires
both innovative platforms and
processes.

Dresden Nexus
Conference
Coordinators:
Dr Kai Schwärzel (DNC2015);
Dr Stephan Hülsmann,
Rachel Ahrens (DNC2017)
As a hub for initiatives on
the Nexus Approach, UNUFLORES understood early on
the importance of providing an
international platform to foster
cooperation and collaboration
amongst all actors and sectors
involved in a Nexus Approach
to managing environmental
resources. That platform is the
Dresden Nexus Conference
(DNC). A biennial conference,

DNC showcases innovative and
policy-relevant research at the
interface between the Sustainable
Development Goals (SDGs) and
the Water-Soil-Waste Nexus.
However, the role and impact of
DNC go much beyond that of a
typical academic conference. An
emerging field of study and debate,
DNC is a cross-sectoral platform
for nexus-oriented initiatives, and
thus a key pillar for advancing the
Nexus Approach. Bringing together
scientists, implementers, decision
makers, and donors, DNC has and
will continue to connect UN entities,
first-class research institutions,
governmental institutions, and nongovernmental organisations both to
each other and to UNU-FLORES as a
hub for nexus-oriented research.
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DNC helps our
understanding of
what it would take
to shift the meaning
of development.
DNC has done a
remarkable job in
developing toolkits
for design and
implementation
of sustainability
transformation. Now
it is time to step
out of the lab and
go to the field of
application of the
knowledge.”

– H.E. Ambassador
Csaba Kőrösi

former Permanent Representative
of Hungary to the United Nations
and Co-Chair of the UN Open
Working Group on Sustainable
Development Goals

Collaborators:
TU Dresden, Leibniz Institute of
Ecological Urban and Regional
Development (IOER)

From 25–27 March 2015, 350
participants from 65 countries and 5
continents attended the inaugural
Dresden Nexus Conference 2015
on “Global Change, SDGs and the
Nexus Approach”. The focus of the
conference was how the integrated
management of environmental
resources guided by a Nexus Approach
may help to achieve the potential
targets of the post-2015 agenda.

DNC2015 (Dresden Nexus Conference
2015) played an important role in
aligning research and implementation
of nexus-oriented, policy-relevant
solutions to address global change
and in strengthening Dresden’s role
as a hub for research on sustainable
development.

The second DNC from 17–19 May 2017
was attended by over 400 participants
and a hundred more tuning in remotely
from over 50 countries. At the core of
DNC2017 (Dresden Nexus Conference
2017) was the question, how the
Nexus Approach can contribute to
the implementation of the SDGs and
the New Urban Agenda, and how
monitoring measures are involved.
The contributions for science and
policy focused on examples related to
multifunctional land-use systems and
resource management in resilient cities
and urban areas.
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International Network
Complex by nature, it is essentially impossible for a
sole institute to address all aspects of researching and
implementing the Water-Soil-Waste Nexus. This requires
working within a network of partner organisations.
Thus, building and sustaining strategic partnerships is
fundamental for UNU-FLORES in its role as a think tank
for the UN System and Member States. The Institute has
developed a vibrant and diverse network both locally and
internationally that together covers numerous aspects of
the Nexus Approach to managing water, soil, and waste.
In its first five years, UNU-FLORES partnered with
several international organisations, UN Member State
Governments, and research institutes through research
projects or legal agreements. Currently, the Institute
has 18 legal agreements with partners from 8 different
countries and 4 international organisations, and is
collaborating scientifically with 32 entities from 16.

countries.

NETHERLANDS
• ITC-Faculty of Geo-Information Science and Earth
Observation, University of Twente (Netherlands)

UNITED KINGDOM
• Imperial College London

SPAIN
• Andalusian Institute of Agricultural
Research and Training (IFAPA)

PORTUGAL
• University of Minho

JORDAN
• Arab Countries Water Utilities
Association (ACWUA)

GUATEMALA
• University of San Carlos of Guatemala

IRAN
• University of Tabriz
• National Water and Wastewater
Engineering Company

BRAZIL
• University of Sao Paulo

PERU
• IPES – Promoción del Desarrollo Sostenible

TOGO
• Institut Togolaise de Recherche
Agronomique (ITRA)

MALAWI
• Ministry of Agriculture, Irrigation
and Water Development

SOUTH AFRICA
• University of Western Cape
• University of KwaZulu-Natal
• Council for Scientific and Industrial Research (CSIR)

Figure 5: UNU-FLORES Project and Cooperation Agreement Partners from 2012–2017.
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UNITED NATIONS AGENCIES AND
INTERNATIONAL ORGANISATIONS

GERMANY

DR
ESD
EN

• Leibniz Institute of Ecological Urban and Regional Development (IOER)
• Technische Universität Dresden
• German Association for Water, Wastewater and Waste (DWA)
• The Helmholtz Centre for Environmental Research (UFZ)
• Centre for Environmental Systems Research (CESR), University of Kassel
• Gesellschaft für Internationale Zusammenarbeit (GIZ)

• Food and Agriculture Organization of the United Nations (FAO)
• International Hydropower Association (IHA)
• International Water Management Institute (IWMI)
• United Nations Development Programme (UNDP)
• United Nations Economic Commission for Europe
• UN Environment
• UN-Habitat
• UNU Geothermal Training Programme
• UN Water
• World Meteorological Organization
Cooperation Agreement Partner

POLAND
• Wroclaw University of Environmental
and Life Sciences (WUELS)

CZECH REPUBLIC
• Global Change Research Institute (CzechGlobe) of
the Czech Academy of Sciences

AUSTRIA
• University of Natural Resources and
Life Sciences in Vienna (BOKU)

SOUTH KOREA
• Korea Environment
Corporation (Keco)

INDIA
• Livelihoods and Natural Resources
Management Institute
• International Maize and Wheat
Improvement Center (CIMMYT)

CHINA
• Institute of Forest Ecology, Environment and Protection
(IFEEP), Chinese Academy of Forestry (CAF)
• Institute of Geographic Sciences and Natural Resources
Research (IGSNRR), Chinese Academy of Sciences (CAS)
• Institute of Soil and Water Conservation (ISWC), Chinese
Academy of Sciences (CAS)
• Ministry of Water Resources (MWR)

VIET NAM
ETHIOPIA
• The Government of the
National State of Tigray
Water Resources Bureau

TANZANIA
• Ministry of Water and Irrigation

MOZAMBIQUE
• Eduardo Mondlane University

• Ministry of Construction
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Advocacy
Any effort to advance change is
not complete without key advocacy
elements. Activities and products that
raise awareness both about the necessity
for change and on the availability of
information and services to facilitate that
change are an important cornerstone
to any transition. It is also a key part
of advancing a Nexus Approach to
managing environmental resources.

This needs to happen both on the
ground in developing countries with
local stakeholders, as well as on an
international level with development
programmes and donors. It is crucial
that these activities and products
are both rooted in the state-of-theart science on integrated solutions
and developed through participatory
approaches with target audiences.

UNU-FLORES’s advocacy
efforts extend in the digital
media realm. Stay updated
on the #NexusApproach.
Join us on social media
and subscribe to our
quarterly NexNews!
 flores.unu.edu/en/about/
media/quarterly-newsletter

NexThink Iran
UNU-FLORES promotes an
integrated management process
for water, soil, and waste known as
the Nexus Approach. Since these
three environmental resources are
closely related to each other, a Nexus
Approach can increase resource use
efficiency. The safe use of wastewater
in agriculture is a simple but powerful
example that demonstrates how
sustainable management of waste
can benefit the availability and
quality of water and soil resources.

However, water reuse is not the
only example around us. While
some are easy to notice, there
may be many other issues that
we may not easily recognise as
Nexus Approach-relevant. Looking
at the science behind the Nexus
Approach and raising awareness
about nexus thinking is, therefore,
important. The NexThink Iran
project is expected to pave the way
to such thinking. During this project
UNU-FLORES teamed up with the

Institute for the Environment at the
University of Tabriz in Iran to pilot
awareness raising activities in Tabriz
via a workshop combined with
a field visit. While the workshop
helped experts in the region learn
more about the concept of the
Nexus Approach, local experts are
also given the opportunity to share
their region-specific knowledge
on environmental issues with the
visiting team of experts.

“Integrated management is key for the goals set out
in the Urmia Lake Restoration Program. The Nexus
Approach Workshop held at the University of Tabriz,
Iran provided me insights about such a strategy as
embodied in the Nexus Approach.”
– Milad Nejati
workshop participant

“To cope with an increasingly complex world, we need
innovative ways to understand and manage it. The
workshop equips me as a future leader in solving such
complex environmental issues.”
– Mahdi Taraghi

workshop participant
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Nexus Approach Exhibition

Advancing sustainable development for all
requires a change in perspective.
The natural world is an intricate and sophisticated
global system of links that connects everything to
everything else. As human development changes our
natural world, those links are causing some unforeseen
and unintended negative consequences. With a few
well-planned adjustments to our behaviour, we can
use those links to create many positive effects. It all
depends on how we look at it. To help us see the big
picture and understand these interconnections and
interdependencies, in celebration of its fifth anniversary,
UNU-FLORES has developed an exhibition introducing
the Nexus Approach.

The exhibition explains why a change in perspective is
necessary, how the Nexus Approach has evolved, and
discusses what it will take to implement this concept
in the management of environmental resources. The
exhibition has been designed for use at trade fairs
and conferences around the world. Its first stop was
Dresden, home to UNU-FLORES. The exhibition is
free-of-charge and is open to public, in English and
German.
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APPLYING A NEXUS APPROACH
TO ENVIRONMENTAL RESOURCE
MANAGEMENT
The Nexus Approach has
quickly become a known
concept in international
science-policy and natural
resource governance
communities (Hettiarachchi
and Ardakanian 2016).

Although there continues
to be no universally recognised definition of the
Nexus Approach, within
environmental resource
management circles it is
used to explain the interdependencies between
different resources and
as a concept to guide the
development of management strategies.

– Prof. Hiroshan Hettiarachchi,
in Hettiarachchi and
Ardakanian (2016)

A number of successful
and insightful nexusoriented solutions have
been researched, adopted,
tested, and are showing
positive results.
This section introduces
two concepts, which
apply a Nexus Approach
to environmental
resource management –
Multifunctional Land Use
and Circular Economy.
Both of these were not
developed specifically with
the intent of implementing

a Nexus Approach,
but have quickly been
recognised by researchers
and practitioners as
viable nexus solutions. In
addition, truly identifying
successful solutions
requires that we can
assess the outcome of
implementing these
solutions. Thus the
development of nexusoriented monitoring
methodologies is also
an important part of
applying and confirming
successful Nexus Approach
management strategies.
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Multifunctional
Land Use
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Sustainable land management – aligning production, economy, and environmental
conservation – is essential for sustainable development and the achievement of
the SDGs. It requires ensuring primary production, preserving natural resources,
and enlarging social and economic benefits without compromising the capacity
of future generations (FAO 2018). Implementing multifunctional land use – that is,
land-use systems that are able to generate multifold benefits for the ecosystem and
human society in a balanced and shared way – is considered a promising strategy for
achieving these goals.
As understandings of multifunctionality still varies across scientific communities
and land-management practitioners, good examples that can be easily adapted
and applied in different regions are rare. Through several projects and activities
UNU-FLORES is working with leading research institutes to elaborate and address
multifunctionality in land use more extensively, and define the relationship between
ecosystem functions and ecosystem services more clearly.

Water Yield Response to Changes
in Land Use and Climate in a SemiHumid/-Arid Transition Region
(Jinghe Basin, Northwest China) 

By applying a Nexus
Approach, multifunctional
land-use strategies can
increase synergies and
co-benefits across sectors
and sustain the provision
of ecosystem services.

– Dr Kai Schwärzel, in Zhang
and Schwärzel (2017)

The Multifunctionality
of Constructed Wetlands 
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Water Yield Response to Changes
in Land Use and Climate in a SemiHumid/-Arid Transition Region (Jinghe
Basin, Northwest China)
In recent decades, efforts to restore
vegetation in the Yellow River (Jinghe)
Basin have effectively addressed soil
erosion. These developments have,
however, also been accompanied by a
drastic reduction of water yield in the
main tributaries of the Yellow River.
This has led to a notable debate about
forest development. The origin of these
developments is yet unclear. It is also
possible that increased temperature
and decreased precipitation may have
contributed to water yield reduction.
An essential key for developing
an integrated land-use and water
management approach is to understand
and separate the hydrological response to
changes in land use and climate.
This project looks at water balance
components, vegetation structure
dynamics, and soil hydraulic properties on
multiple scales, ranging from single tree
to watershed. These various characteristics
are investigated and continuously

monitored on selected plots containing
vegetation typical to the region.
Our research is carried out in the semihumid/-arid transition region of Jinghe,
which is an important tributary of the
Yellow River. We follow a nested approach
on scales of plots and watersheds along
an upstream/downstream situation in a
representative subbasin.
These measurements are used to predict
the water yield response to changes in
climate and vegetation, depending on
relief and soil conditions. The results
obtained from plot studies are fitted to
the catchment discharge and to assess the
effect of different land-use and vegetation
management on water yield. This
assessment provides a solid foundation
for how much of the catchment area can
be changed by vegetation restoration
through forest management to maintain a
certain level of water supply security that
will ensure a more sustainable regional
development.

Zhang, Lulu and Kai
Schwärzel, eds. 2017.

Multifunctional Land-Use
Systems for Managing the
Nexus of Environmental
Resources. Cham: Springer

In 2016, the findings were consolidated
into a book on the promotion of
multifunctional land-use systems.

International Publishing.

"The Springer book Multifunctional Land-Use Systems for Managing the
Nexus of Environmental Resources from UNU-FLORES sheds light on the
policy measures that China has undertaken to reverse negative trends in
soil and water resources management; this could be useful for Europe
whose policies in this regard are still not quite coherent yet."
– Dr Luca Montanarella

Chair of the Sino-EU Panel on
Land and Soil, European Commission
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"Constructed wetlands as nature-based solutions can address pollution issues,
attenuate floods and increase local biodiversity. Beyond that, the work that I
have conducted with UNU-FLORES shows that harvesting the plants’ biomass
can supply energy and thus reduce dependency on other fuel sources for
cooking. Using the treated effluent for agricultural irrigation purpose can also
enhance crop yield. When using constructed wetlands in a Nexus Approach the
goal of a green economy thus becomes graspable."
– Prof. Paul Gremillion
Northern Arizona University, USA

The Multifunctionality of
Constructed Wetlands

Avellán, Tamara, Reza
Ardakanian, and Paul
Gremillion. 2017. "The Role
of Constructed Wetlands for
Biomass Production within the
Water-Soil-Waste Nexus." In

Water Science & Technology
75(10):2237–2245.

Traditionally we see water supply,
pollution control, and agricultural
resource management as independent
problems to be solved separately.
However, it is becoming more and
more apparent that interconnections
among cycles of water, nutrients,
and carbon offer the possibility of
integrated solutions. These cycles can be
simultaneously exploited by management
strategies that foster the multiple
functions of these overlapping systems.
Applying a Nexus Approach could
optimise resource use to provide services
for human communities, while improving
ecosystem health. Properly designed
and operated, constructed wetlands for
the treatment of wastewater are a prime
example of such a management strategy.
They can provide functions that include
safe sanitation in decentralised settings,
shelter for biodiversity, and cleansing of
polluted sites.
Globally over 80 per cent of wastewater
worldwide is not collected or treated, and
urban settlements are the main source of
pollution. Urban areas are both producers

and consumers of large amounts of
wastewater. Wastewater management
is quite advanced in large cities with
centralised treatment plants. These use
traditional engineering systems that
require expensive construction and
costly maintenance and operation. The
decentralisation of small treatment plants
is one solution with the potential to
give access to clean water and reduce
environmental pollution in rural areas.
Each decentralised wastewater treatment
plant (d-WWTP) can be tailor-made to
suit local climatic conditions, aesthetic
requirements, water quality, and usage.
As an example of d-WWTPs, constructed
wetlands have been extensively used in
sanitation and pollution control. They
provide a low-cost, low-maintenance
alternative to traditional wastewater
treatment. The objective of this work is
to develop and test a methodology for
optimal design and respective criteria
of constructed wetlands in order to
obtain effluent quality that sustains food
security producing high yields of good
quality crops, while (potentially) making
use of biomass produced by constructed
wetlands to increase resource use
efficiency.
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Circular
Economy
Solutions
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“Circular economy is an economy constructed
from societal production-consumption systems
that maximises the service produced from the
linear nature-society-nature material and energy
throughput flow. This is done by using cyclical
materials flows, renewable energy sources and
cascading-type energy flows. Successful circular
economy contributes to all the three dimensions
of sustainable development. Circular economy
limits the throughput flow to a level that
nature tolerates and utilises ecosystem cycles
in economic cycles by respecting their natural
reproduction rates.”
(Korhonen et al. 2018)
A Nexus Approach to environmental resource management supports a circular
economy concept by assessing interlinkages and interdependencies between
environmental resources as well as the respective impacts of their use on each other.
The following projects conducted by UNU-FLORES and partners are examples of
circular economy solutions to managing the Water-Soil-Waste Nexus.

Safe Use of Wastewater in
Agriculture (SUWA) Initiative 

Resource Recovery from
Wastewater in the Americas –
Assessing the Water-Soil-Waste
Nexus (SludgeTec) 
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Funding: Arab
League Educational,
Cultural and Scientific
Organization, Fideocomiso
de Infraestructura Ambiental
de los Valles de Hidalgo,
Ministry for Economic
Cooperation and
Development (BMZ),
National Research Institute
for Rural Engineering,
Water, and Forestry
(INRGREF) of Tunisia, Shahid
Beheshty University,
National Water and
Wastewater Engineering
Company, and Tadbir
Economic Development
Group of Iran



Safe Use of Wastewater in Agriculture
(SUWA) Initiative
The increasing scarcity of water,
combined with other challenges such as
those related to energy and fertilisers,
is driving millions of farmers and other
entrepreneurs to make use of wastewater.
If done so properly, wastewater becomes
a valuable renewable resource. Besides
water for irrigation, it can provide
important nutrients for plant growth
and acts as a replacement for mineral
fertilisers. In many regions, from the
Middle East to Africa, Southeast Asia,
and Latin America where population
growth and climate change have seriously
compromised water availability, it could
be a revolutionary approach.
However, several technical, institutional,
and policy challenges need to be
addressed, before wastewater can safely
be used in developing countries and
countries in transition. There is a need for
defined institutional arrangements and
more skilled human resources, as well as
a more comprehensive understanding
of the opportunities and potential
risks of wastewater use. The Safe Use
of Wastewater in Agriculture (SUWA)
initiative is a direct response to the
aforementioned needs.
To address these research and capacity
development gaps, UNU-FLORES and
partners have launched a range of
initiatives covering a number of SUWA
hotspots in Latin America and the
Caribbean (LAC), Africa, and Asia. The
first UNU-FLORES SUWA workshop
conducted in Lima, Peru in early 2016
brought together many experts not only

from the LAC but also from Asia and
Africa. The book Safe Use of Wastewater
in Agriculture: Good Practice Examples
(2016) published based on the case
studies collected during this initiative
immediately caught the attention of
various stakeholder groups. With the
support of various funders, the book has
been translated into Spanish and is being
translated into Arabic and Farsi.
The second SUWA workshop conducted
in Tehran, Iran in late 2016 gave UNUFLORES an opportunity to closely work
with the governmental sector and results
of the work conducted in Tehran is
currently being transformed into another
SUWA book on implementation issues.
The third SUWA event was conducted
in the Mezquital Valley, Mexico in March
2017. Given the importance of the
Mezquital Valley to all SUWA stakeholders
due to its long history of wastewater
irrigation, it also provided UNU-FLORES
staff the opportunity to closely work on
the ground level in SUWA. This activity
resulted in a Cooperation Agreement
with FIAVHI which will start funding a
PhD research project starting early 2018.
The latest in the workshop series was
conducted in Tunis in December 2017
with the objective of using the collective
knowledge of the partner to develop a
tool to assess the “safety” of the produce
made using treated wastewater.

Collaborators:
UN Environment
(UNEP), IPES – Promoción
del Desarrollo Sostenible
(Peru)
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Funding: German
Ministry of Education
and Research (BMBF), German
Aerospace Center (DLR)



Collaborators:
Technische Universität
Dresden (Germany), University
of San Carlos of Guatemala
(Guatemala), Fideocomiso de
Infraestructura Ambiental de
los Valles de Hidalgo (Mexico)



Resource Recovery from Wastewater
in the Americas – Assessing the
Water-Soil-Waste Nexus (SludgeTec)
Wastewater management, and the
technology for its systems, is quite advanced
in large cities. The traditional engineering
systems used require expensive construction
and costly maintenance and operation. When
it comes to small and medium-sized cities,
however, only badly adapted systems are
implemented that often lack the necessary
staff and political willingness to perform the
needed maintenance and operation. In Latin
American countries, those living in small and
medium-sized cities often only have onsite
treatment, in the form of septic tanks that
lack regular and proper maintenance.
In the SludgeTec project a particular
emphasis is laid on understanding the
social aspects of pilot sites with medium
to small volumes of wastewater in the
Americas. Only after properly assessing
the context can suitable technical options
be developed and capacity development
plans be determined. This shall not only
help the local population of Panajachel,
Guatemala or Tepeji del Rio, Mexico,
it shall determine a blueprint of good
practice towards developing tailor-made
wastewater treatment and management

systems for small to medium-sized cities
– a contribution not only to the SDGs
but also to the upcoming “International
Decade for Action – Water for Sustainable
Development”, 2018–2028 which calls
for the development and transfer of
environmentally sound technologies.
The overall goal of SludgeTec is therefore
for international experts and local
stakeholders to co-design sustainable
wastewater treatment and management
systems for each of the pilot areas in the
Americas. This will be achieved through
activities in three areas by:
a. understanding the current context of
the pilot areas through assessment
workshops substantiated by stakeholder,
policy, and technical analyses;
b. enhancing local capacities through
training workshops in the region and in
Germany and collectively developing
and choosing adequate sustainable
solution options; and
c. maintaining fluid communication with
partners and donors, and summarising
the findings for academic, technical, and
political audiences.

"We have been working with UNU-FLORES on this project since 2016, to
improve the sanitary conditions, waste disposal and wastewater treatment
technologies, and the sustainability in managing pollutants and improve
the health conditions of about 300,000 people in villages around Lake
Atitlan. SludgeTec itself will not solve the situation of the lake, however, it is
an integral part of the solution to help and save our beautiful lake Atitlan."
– Ing. Jorge Ivan Cifuentes

Unidad de Investigación Escuela de Ingeniería Mecánica Climate Change
and Sustainability, Universidad de San Carlos de Guatemala
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Monitoring
Methods
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Choosing appropriate and sustainable solutions is dependent on our ability to
gauge the overall success of certain strategies. This should take place through, for
example, the use of modelling tools prior to implementation. But it is also important
that strategies are evaluated after implementation. For this, we need monitoring
methodologies and indicators which are developed using a Nexus Approach. In other
words, those that look at “whether trade-offs, synergies, and resource optimisation led
to an overall improvement when compared to business as usual” (Kurian 2017).
To satisfy extensive data requirements on the state of environmental systems,
e.g., concerning land-use, soil conditions, water fluxes, and meteorological data
(temperature, precipitation), increasingly data products from Earth Observation (EO)
systems are becoming available and being used. UNU-FLORES is working on the
integration of EO data into resource management strategies concerning soil and landuse as well as water resources management (Andreu et al. 2017). Further applications
of EO data include assessments of ecosystem services and supplementing
meteorological data from field stations (Gebrechorkos et al. 2017).

Wastewater Reuse Effectiveness
Index: A Monitoring Methodology
for Sustainable Development Goal
(SDG) Target 6.3 

Understanding Water Quality
Indicators and Their Application 
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Referring to WREI,
Helmstedt et al. write

Wastewater Reuse Effectiveness
Index: A Monitoring Methodology for
Sustainable Development Goal (SDG)
Target 6.3
The United Nations (UN) Sustainable
Development Goal (SDG) Target
6.3 explicitly encourages the use
of wastewater. For the effective
monitoring of such global goals,
political buy-in by Member States is
crucial. Moreover, data gathering for
monitoring purposes must incorporate
both biophysical, as well as institutional
and socioeconomic dimensions of
wastewater use (Kurian 2017). UNHabitat, as the co-custodian of Target
6.3, has received requests from several
UN Member States to provide guidance
on monitoring strategies for wastewater
resources. The SDGs emphasise the
need for robust data and bottomup approaches to monitoring that
recognises interconnections between
a range of sectors and environmental
resources. This is aligned with the Nexus
Approach, which encourages the reuse
of environmental resources, considering
the interconnections between water, soil,
and waste.

In a Memorandum of Understanding
(MoU) UN-Habitat and UNU-FLORES
have joined forces to develop, test, and
validate a monitoring methodology for
SDG Target 6.3 considering a Nexus
Approach. The approach adopted
towards developing the Wastewater
Reuse Effectiveness Index (WREI) as
a monitoring tool for SDG Target 6.3
was endorsed by 11 countries who
participated at a workshop organised by
UN-Habitat, UNU-FLORES, and ACWUA
at the 2017 Arab Water Week. The
multi-year effort was supported by two
regional consultation workshops that
were organised to facilitate the process.
Preliminary discussions between UNUFLORES and the State Secretariat of
Sanitation and Water Resources of São
Paulo, Brazil indicate support for pilot
testing this methodology for monitoring
SDG Target 6.3.

“such indices [...]
could be instrumental
in communicating
complex synergies
and tradeoffs […]
to the public and
decision makers.”
(2018)
Collaborators:
UN-Habitat, Ministry
of Construction (Viet Nam),
Arab Countries Water Utilities
Association (ACWUA)
(Jordan), University of Minho
(Portugal), Livelihoods and
Natural Resources
Management Institute (India),
Institute of Global
Environmental Strategies
(IGES) (Japan), University of
São Paulo (Brazil)



Kurian, Mathew. 2017. "The WaterEnergy-Food Nexus: Trade-Offs,
Thresholds and Transdisciplinary
Approaches to Sustainable
Development." In Environmental

Science & Policy, 68:97-106.

"Sustainable development is a very important concept; but we need
to look at it in a more effective and objective manner. The Wastewater
Reuse Effectiveness Index (WREI) provides a way for us to do so."
– Prof. Adelaide C. Nardocci

University of São Paulo and Member, UNU-FLORES International Advisory Committee
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"Measuring water quality with indicators is increasingly challenging
given the high quantity of indicators, on the one hand, and the many
different types of water bodies, on the other. UNU-FLORES helps meet
this challenge by providing an overview of indicators and their application
on a global level. This work will help design monitoring programmes,
and associated capacity development, including online courses for water
quality assessment and reporting. As the world moves to implement
the Sustainable Development Goals with informed decision making for
management of freshwater, the initiative is very timely."
– Prof. Kenneth Irvine
IHE Delft

Understanding Water Quality
Indicators and Their Application

Lee, SungBong, Tamara
Avellán, and Sabrina Kirschke.
2017. "Too Many Indicators
Make Monitoring Murky."
In The Source.

As recognised in SDG Target 6.3, tackling
poor water quality issues is a key part
of ensuring sustainable development.
It is, however, not an easy undertaking.
In order to address water quality issues,
correct water quality monitoring and
reporting based on indicators and indices
is important. Indicators refer here to single
parameters to measure water quality (e.g.,
phosphorus, pH, temperature, turbidity),
whereas indices relate to combinations
of indicators (e.g., WATQI which includes
dissolved oxygen, electrical conductivity,
pH, total nitrogen, total phosphorus).
Water quality-related research has
provided a large set of useful, but often
context-specific, indicators and indices.
The current number of indicators is
estimated to be around 470. “It seems
reasonable to have such a great number
of indicators and indices in order to cover
different conditions of water bodies all over
the world. However, the current problem is
simple: There are too many of them. And
they are hard to compare” (Lee et al. 2017).

The lack of an overview of the vast
quantity of water quality indicators and
indices and of their application in practice
poses a few critical challenges. First, in
terms of quantity, we are unaware of the
actual number of water quality indicators
in national guidelines and indices.
Second, and in terms of quality, criteria
for prioritising case-specific water quality
indicators are to be identified.
This project aims to address these
quantitative and qualitative challenges,
based on an analysis of documents
and surveys among water quality
experts. Results of this project will help
researchers to identify relevant research
questions related to the issue of water
quality indicators and indices. Moreover,
the results will help scientists and
practitioners in designing relevant capacity
development programmes for measuring
water quality in the future. This, again,
improves indicator-based assessments,
monitoring, and improvements of water
resources, ultimately facilitating the
achievement of the SDGs.
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Outlook “Showcasing the Benefits of Nexus Thinking”
When UNU-FLORES opened five years
ago, it was comparable to the state
of a nucleus. Founding Director Reza
Ardakanian resided with only three staff
in a nicely prepared, but mostly empty
premises and began to build on the
concept and contacts that emerged
during two scoping workshops. Since
then, much has unfolded.
On the one side, the original diagnosis
of the global challenges to resource use,
which triggered the development of the
concept of a Nexus Approach and the
establishment of the Institute still holds:
the human impact on Earth is altering
the flows of energy, matter, and water.
These alterations cause irreversible
changes in ecosystems, and reduce their
capacity to deliver ecological goods
and services. Because of environmental
decline, food and water security are
already at risk in many regions of the
world. Global changes in population,
urbanisation, and climate further
aggravate these risks.

While these problems prevail, some
positive developments have taken
place in recent years: the adoption
of the 17 United Nations Sustainable
Development Goals (SDGs) of the 2030
Agenda for Sustainable Development,
the Paris Agreement on mitigating
global warming, and the New Urban
Agenda for the development, function,
and sustainable design of cities, to
name a few.
Both in the academic sector and in
the policy sector, interest in integrated
resources management and in nexusoriented solutions to these global
problems has grown. The activities
presented in this report clearly
show development and provide an
indication of the feasibility of nexusoriented solutions and implementation.
However, despite increasing interest
in the concept, the management of
environmental resources from a nexus
mindset remains more the exception
than the rule.
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So, what´s next for UNU-FLORES? In
research, efforts will be increased to
get involved in international consortia
on nexus-relevant research themes. In
our research activities we will shift our
focus to those themes that convincingly
showcase the benefits of nexus thinking.
These will include, among others,
the reuse of wastewater (including
sludge) in agriculture, the sustainable
intensification of agriculture, and
drought risk management. To ensure
that UNU-FLORES research can be taken
up by stakeholders, the design and
establishment of research projects will
be carried out in a participatory manner.
Such a procedure is conducive to our
continued and strengthened engagement
with the UN System and UN Member
States in the frame of the SDGs.
For the established and ongoing
initiatives and partnerships, the focus will
be on consolidation and expansion. This
surely holds for the joint PhD programme,
which will see its first graduates in
2018. UNU-FLORES will thus initiate its
alumni programme, aiming at continued
cooperation and engagement with
former students.

The Dresden Nexus Conference (DNC)
series will continue to be a central
part of UNU-FLORES’s work. Working
closely with partners, we will further
expand the role of DNC as a platform
for discussion on nexus-relevant research
and implementation of nexus-oriented
solutions. As an incubator of the former
and a facilitator for the latter, DNC will
continue to provide valuable insights in
shaping UNU-FLORES’s research agenda
while strengthening its network.
Five years on, thanks to the committed
efforts of UNU-FLORES staff and Director,
the premise is packed full – despite
adding a second floor – both with staff
and enterprises. After a rapid state
of growth, the Institute steps into its
next five years in a state of transition
and anticipation. As highlighted in this
report, the Institute has developed and
grown numerous initiatives. Now begins
the exciting phase of consolidating the
results of these initiatives and using
them as building blocks for the next step
in advancing the Nexus Approach to
environmental resource management.

›› Dr Kai Schwärzel (Germany)
Officer-in-Charge & Academic Officer
›› Dr Lulu Zhang (Germany)
Research Associate
›› Ms Parvathy Chandrasekhar (India)
PhD Researcher
›› Mr Janis Kreiselmeier (Germany)
PhD Researcher
›› Mr Sridhar Patra (India)
PhD Researcher
›› Ms Anika Reetsch (Germany)
PhD Researcher

Soil and Land-Use Management

›› Dr Mari Ito (Japan)
Academic Officer

Former

›› Dr Tamara Avellán (Uruguay)
Academic Officer
›› Ms Sabrina Julie Kirschke (Germany)
Research Assistant
›› Mr Agossou Gadedjisso-Tossou (Togo)
PhD Researcher
›› Ms Andrea Beatrix Müller Pavez (Chile/Germany)
PhD Researcher
›› Ms Angela Magdalena Hahn (Germany)
Junior Project Manager

Water Resources Management

Academic Units

›› Ms Kristin Meyer (Germany)
Research Assistant

Former

›› Dr Mathew Kurian (India)
Academic Officer
›› Dr Yohannes Hagos Subagadis (Ethiopia)
Research Assistant
›› Ms Sekela Twisa (Tanzania)
PhD Researcher

Capacity Development and Governance

›› Dr Theresa Mannschatz (Germany)
Research Assistant
›› Dr Ana Andreu Mendez (Spain)
Research Assistant

Former

›› Dr Stephan Hülsmann (Germany)
Academic Officer
›› Ms Karla Estela Locher Krause (Chile)
Research Assistant
›› Mr Solomon Gebrechorkos (Ethiopia)
PhD Researcher
›› Mr Mahesh Jampani (India)
PhD Researcher

Systems and Flux Analysis

›› Prof. Hiroshan Hettiarachchi (USA)
Academic Officer
›› Dr Serena Caucci (Italy)
Research Associate
›› Ms Thuy Nguyen (Viet Nam)
PhD Researcher

Waste Management

Dr Reza Ardakanian (Founding Director, 2012–2017)

Team

›› Mr Rafael Hernández (Germany)
Finance and Administrative Officer
›› Ms Nooraida Suriani Sabri (Malaysia)
Administrative Assistant

Former

›› Mr Bastian Nebel (Germany)
Finance and Administrative Officer
›› Ms Julie Coulombe (Canada)
Finance and Administrative Associate

Finance and Administration

›› Mr Benjamin Zhu (China)
Manager
›› Ms Luisa Arndt (Germany)
Programme Support Assistant
›› Mr Tobias Wolf (Germany)
Computing and ICT Associate
›› Mr Ignacio Marcovecchio (Argentina)
Computing and ICT Assistant

Former

›› Mr Mohamad Haroun (Lebanon)
Security and ICT Focal Point
›› Ms Rongxi Guo (China)
Programme Support Assistant

Office of the Director

Operational Support Units
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›› Arjun Avasthy (India)
›› Jerome Baidoo Yamoah (Ghana)
›› Beatriz Bertani (Brazil)
›› Kurt Brüggemann (Germany)
›› Anh Bui (USA)
›› Nicole Bustamante (USA)
›› Kara Canlas (USA)
›› Natasha Chan Szejer (Brazil)
›› Nestor De La Paz Ruiz (Mexico)
›› Stoyan Dimitrov (Bulgaria)
›› Laura Ferrans (Colombia)
›› Gabriela Fontenla Razzeto (Peru)
›› Irina Garcia Caceres (Honduras)
›› Megos Desalegne Gelagay (Ethiopia)
›› Sayoon Hong (Korea)
›› Soyoung Jung (Korea)
›› Yeryeong Joo (Korea)
›› Haeun Kim (Korea)
›› Eva Kimonye (Kenya)
›› Arne-Hendrik Klass (Germany)
›› Chandrashekar Kshourad (India)

Interns

›› Prof. Ratna Reddy Vippala (India)
›› Mr Adam Emmer (Czech Republic)
›› Mr Oluwabamise Lanre Afolabi (Nigeria)
›› Prof. Ahmed Abdel Kader (Egypt)
›› Prof. Yanhui Wang (China)
›› Prof. Thian Yew Gan (Malaysia)

Visiting Scholars

›› Mr Tobias Bauer (Germany)
Communications and Advocacy Associate
›› Mr Antonio di Vico (Italy)
Graphic and Multimedia Assistant

Former

›› Ms Rachel Ahrens (USA)
Communications and Advocacy Officer
›› Ms Claudia Matthias (Germany)
Visual Communications Associate
›› Ms Atiqah Fairuz Salleh (Singapore)
Digital Communications Editor

Communications and Advocacy

›› Min Jung Kwon (Korea)
›› Katharina Lange (Germany)
›› Joana Lapao Rocha (Portugal)
›› Eunjoo Lee (Korea)
›› Eunyoung Lee (Korea)
›› Hyo-Sun Lee (Korea)
›› SungBong Lee (Korea)
›› Camille Le Ho (France)
›› Thanh Thi Luong (Viet Nam)
›› Adrian Man (Canada)
›› Desamparados Martinez (Spain)
›› Rodolfo Daniel Silva Martinez (Mexico)
›› Kristin Meyer (Germany)
›› Nurideen Osman Mohammed (Ghana)
›› Moritz Montenegro (Germany/Mexico)
›› Trey Monts (USA)
›› Xiaocheng Pan (China)
›› Yauhenia Parcheuskaya (Belarus)
›› Jiwon Park (Korea)

›› Juhyeon Park (Korea)
›› Diana Carolina Riano Guzman (Colombia)
›› Manuel Rees (Germany)
›› Mario Roidt (Switzerland)
›› Sohyeon Ryu (Korea)
›› Jana Sallwey (Germany)
›› Vaitheswari Thiruvengadam Selvam (India)
›› Abtin Shahrokh (Iran)
›› Dong Ryun Shin (Korea)
›› Ji Woo Shin (Korea)
›› Rodolfo Silvia Martinez (Mexico)
›› Amélie Steu (France)
›› Christian Thuss (Germany)
›› Patience Naamara Tumwesigye (Uganda)
›› Annemarie Witschas (Germany)
›› Hyemi Yang (Korea)
›› Leon Zimmermann (Germany)
›› Hilke Zündorf (Germany)
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International Advisory Committee
The International Advisory Committee of UNU-FLORES convenes once a year in Dresden to hear reports from the
Director on activities of the Institute and provide guidance and advice. The Committee comprises a diverse group of
five renowned scientists, who are introduced below.

Prof. Rattan Lal
(Chair)
(USA)

Prof. Rattan Lal is a Distinguished University Professor of Soil Science
and Director of the Carbon Management & Sequestration Center at
the Ohio State University.

Prof. Karl-Heinz
Feger
(Germany)

Prof. Karl-Heinz Feger serves as Dean of the Faculty of Environmental
Sciences at TU Dresden. He is Director of the Institute of Soil Science
and Site Ecology of TU Dresden.

Prof. Bancy Mati
(Kenya)

Prof. Bancy Mbura Mati is the Director of the Water Research and
Resource Center (WARREC) at Jomo Kenyatta University of Agriculture
and Technology (JKUAT) in Kenya.

Prof. Adelaide C.
Nardocci
(Brazil)

Prof. Adelaide C. Nardocci is professor of environmental risk
assessment and risk management in the Department of Environmental
Health at the School of Public Health, University of São Paulo since
2001.

Prof. Wim
van Vierssen
(Netherlands)

Prof. Wim van Vierssen is CEO of KWR Watercycle Research Institute,
the research institute of the Dutch Drinking Water Utilities. He is
Rathenau Professor at Delft University of Technology on Science
System Assessment of Water-Related Research.

Past Advisory Committee Members
Prof. Ana Mondjana
(Period: 2014-2016)
(Mozambique)

Prof. Ana Maria da Graça Mondjana is Vice-Rector for Academic Affairs
since May 2011 and is Assistant Professor at the Faculty of Agronomy
and Forestry Engineering (FAEF) at Eduardo Mondlane University
(UEM).
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Dr Reza Ardakanian, Founding Director 2012-2017

The Founding Director
Dr Reza Ardakanian from Iran was the Founding Director of UNU-FLORES. He served
as Director of the UN-Water Decade Programme on Capacity Development hosted
by UNU from 2007 and served as Vice-Rector of UNU in Europe from 2009–2011.
He has been on the boards of various international programmes/organisations such
as the UNESCO International Hydrological Programme, the UNESCO Institute for
Water Education, the International Hydropower Association, and the UNU Institute
for Environment and Human Security. In 2017 he was confirmed as Minister of
Energy to the Islamic Republic of Iran.
He holds a PhD in Water Resources Management from McMaster University
(Canada) and is a faculty member of Sharif University of Technology in Tehran, Iran.
He formerly held a number of national offices in Iran, including Deputy Minister for
Water Affairs (2001–2005), Senior Vice-Minister (1998–2001), and Deputy Minister
for Planning and Economic Affairs (1989–1991) with the Ministry of Energy, and
Deputy Minister for Urban Development and Municipalities with the Ministry of
Interior (1987–1989).
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Environmental Resource Management and the Nexus Approach:
Managing Water, Soil, and Waste in the Context of Global Change (2016)

Hiroshan Hettiarachchi,
Reza Ardakanian (Editors)

Taking as its point of departure the thematic discussions of the Dresden Nexus Conference 2015, the book provides a brief account on nexus thinking and presents the
environmental resource perspective of three main aspects of global change: climate
change, urbanisation, and population growth.
Governing the Nexus: Water, Soil and Waste Resources
Considering Global Change (2015)
The Nexus Approach recognises the urgent need for knowledge-based policies and
reform of professional practice and its interpretation in a policy-relevant setting that
is guided by the understanding that there is a lack of blueprints for development
based on integrated management of water, soil, and waste resources in UN
Member States.
Intergovernmental Fiscal Relations:
Questions of Accountability and Autonomy (2015)

Mathew Kurian,
Reza Ardakanian
(Editors)

Linda Veiga,
Mathew Kurian,
Reza Ardakanian

This book examines and analyses issues related to public finance in subnational
governments, along with a discussion of case studies on decentralisation. Most of
the analysis applies to all public goods and services provided by subnational governments, with some placed on the role of subnational governments in the management of environmental resources, notably water and waste.
Life-Cycle Cost Approach: Concept, Relevance and Applicability
in Managing Infrastructure and Other Investments
in the Developing Countries: A Practitioner's Handbook (2015)

V. Ratna Reddy,
Mathew Kurian,
Reza Ardakanian

This book demonstrates the application of Life-cycle Cost Approach (LCCA) in
the management of infrastructure and other investment projects in the context
of developing countries. The main goal is to identify potential opportunities for
the adoption of LCCA in developing countries, with the help of case studies and
best practices.
Multifunctional Land-Use Systems for Managing the Nexus
of Environmental Resources (2017)
This book comprehensively describes the major ecosystem services in dryland
environments that are provided by typical land use, including forestland, grassland,
and farmland, using the Loess Plateau, Northwest China as an example.
Nexus Planning Primer: Lessons from Case Studies (2016)
Based on the analysis of three case studies, this planning primer sets out to lay
down certain generalisable nexus principles. It attempts to elaborate upon the links
between decentralisation and results-based financing through the cases from Honduras, Tanzania, and the Philippines.
Resources, Services and Risks: How Can Data Observatories Bridge the Science-Policy Divide in Environmental Governance? (2016)
This book discusses the role of observatories in supporting evidence-based decision making. Focusing on issues of data accessibility, monitoring frameworks, and
governance processes with regard to environmental resources, it highlights policy
challenges and examines current monitoring approaches.

Lulu Zhang,
Kai Schwärzel
(Editors)

Mathew Kurian,
Mario Suardi,
Reza Ardakanian

Mathew Kurian,
Reza Ardakanian,
Linda Veiga,
Kristin Meyer
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Rethinking Infrastructure Design for Multi-Use Water Services (2015)

Cedo Maksimovic,
Mathew Kurian,
Reza Ardakanian

The book explores the Multiple-Use Water Services (MUS) paradigm, offering
a section on the MUS approach and a means of calculating the value of MUS
systems, as well as tools and resources to support decision-making. Case studies
illustrate MUS in selected urban and rural contexts. Each case study breaks out the
challenges, policy framework, benefits, benchmarks, lessons learned (success and
failures), and potential next steps.
Safe Use of Wastewater in Agriculture: Good Practice Examples (2016)
Seventeen interesting case studies gathered from around the world on wastewater
reuse in agriculture are presented in this book. All cases provide first-hand information as they have been authored by the experts who implemented these cases or
monitored their progress closely for years. This path-breaking book has also been
translated into Spanish: Uso Seguro de Aguas Residuales en la Agricultura: Ejemplos de Buenas Prácticas (2017).
TIGER Savanna Tool Handbook: On Remote Sensing of Water Use and Water
Stress in African Savanna Ecosystems from Local to Regional Scale (2017)

Hiroshan Hettiarachchi,
Reza Ardakanian (Editors)

Ana Andreu,
Eva Kimonye,
Timothy Dube

This handbook provides guidance on Earth Observation techniques and the topic
of remote sensing in theory, as well as sheds light on the tools such as the Water
Observation Information System (WOIS) in practice. A how-to manual at the end
guides practitioners through the steps implementing the equations, and deriving
information from data gathered.

Book Chapters
Cover

Title

Author(s)

“Applying Multifunctionality to Address the Challenges and Benefits of
Land-Use Management” in Multifunctional Land-Use Systems for Managing the
Nexus of Environmental Resources (2017)

Lulu Zhang, Kai Schwärzel

China’s actions to restore vegetation on the Loess Plateau have made progress in
improving the ecological and social conditions, but they have also resulted in some
undesired consequences for natural resources. The chapter proposes the concept
of multifunctional land use as an alternative solution to remedy the negative
impacts and challenges, as it can increase synergies and co-benefits across sectors
and connect ecosystem functions to ecosystem services.
“Impact of Global Change on World Heritage and on Environmental Resources:
The Need for an Integrated Management Approach” in Climate Change as a
Threat to Peace: Impacts on Cultural Heritage and Cultural Diversity (2014)

Reza Ardakanian,
Stephan Hülsmann

This book chapter addresses the urgent need for integrated and sustainable
management strategies for environmental resources, focusing on water, soil, and
waste to mitigate the direct and indirect impacts of global change on heritage sites.
“Implementation of Multifunctional Land Management: Research Needs”
in Multifunctional Land-Use Systems for Managing the Nexus of Environmental
Resources (2017)

Lulu Zhang, Kai Schwärzel

Despite decades of looking for solutions and advances in the development of
multifunctional land-use systems, several issues still discourage and impede their
implementation. Our work reviews the progress made in science and practice, as
well as the challenges to implementation, using the Loess Plateau in China as an
example. In this context, research needs are identified and suggestions are made
for realising multifunctionality in an ecological system.
“Intergovernmental Fiscal Relations: Questions of Accountability and
Autonomy” in Governing the Nexus: Water, Soil and Waste Resources
Considering Global Change (2015)
Starting with an overview of decentralisation around the world and over time, the
chapter goes on to discuss the normative and political economy issues, which
should be considered to establish sound fiscal relations across government levels.
Finally, it looks at the implications for the Nexus Approach.

Linda Gonçalves Veiga,
Mathew Kurian
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Cover

Title

Author(s)

“Landfill Design and Operation” in Sustainable Solid Waste Management (2016)

Jay N. Meegoda,
Hiroshan Hettiarachchi,
Joseph Patrick Hettiaratchi

This book chapter briefly discusses landfill design, construction, and operation. It
presents siting considerations, regulations, and other important steps before the
design stage.

"Managing Water, Soil, and Waste in the Context of Global Change"
in Environmental Resource Management and the Nexus Approach (2016)

Hiroshan Hettiarachchi,
Reza Ardakanian

As the introductory chapter to the edited volume, it provides the background
and brief discussion on how and why resource management efficiency should be
improved and how the proposed Nexus Approach may help.
“Life-Cycle Cost Analysis of Infrastructure Projects” in Governing the Nexus:
Water, Soil and Waste Resources Considering Global Change (2015)

Ratna Reddy Vippala,
Mathew Kurian

This chapter reviews the work on LCCA with the intent to influence the policy understanding of why life-cycle cost assessment is central to achieving the objectives
of sustainable development.
"Model Input Data Uncertainty and Its Potential Impact on Soil Properties"
in Sensitivity Analysis in Earth Observation Modelling (2017)

Theresa Mannschatz,
Peter Dietrich

This book chapter illustrates that the methods used for collecting data are not
without uncertainty, and it is crucial to take these uncertainties into consideration
and communicate them appropriately.
“Multifunctional Agriculture and the Relationship Between Different
Functions” in Multifunctional Land-Use Systems for Managing the Nexus of
Environmental Resources (2017)

Lin Zhen,
Wenping Sheng,
Chao Wang,
Lulu Zhang

China’s agriculture is facing many challenges, namely in mitigating soil erosion, improving
water conservation, maintaining soil fertility, and alleviating poverty, among many
other problems. Moreover, the complex interrelationships and critical linkages between
agriculture and other ecosystem services are still unclear. Therefore, trade-off analyses
between different services are necessary before implementing new management strategies
for agriculture; the continued research on multifunctional agriculture is also needed.
“Multifunctional Forestry and Forest Management: Eco-hydrological
Considerations” in Multifunctional Land-Use Systems for Managing the Nexus of
Environmental Resources (2017)

Yanhui Wang,
Pengtao Yu,
Wei Xiong,
Ying Tian,
Increasing forest cover mainly for controlling severe soil erosion in dryland regions, such Zhijia Yu,
as the Loess Plateau in northwest China, can cause a drastic water yield reduction and Yongqiang Hu,
threaten the water supply for regional development. Thus, multifunctional forestry
Lihong Xu,
is required, which pays special attention to balancing the hydrological impacts and Haijun Zuo,
other services of forests, through integrated forests–water–land management. This Kai Schwärzel
should be realised at different spatial scales, including consideration of rational
forest cover and optimal spatial distribution of forests within basins, site-matching
species composition, and optimal stand structure.
"Nexus Approach: Resource Management for Soil Productivity"
in Encyclopedia of Soil Science, Third Edition (2016)
UNU-FLORES's researchers define the Nexus Approach in the Encyclopedia of Soil
Science (Third Ed.) edited by Prof. Rattan Lal.

Kai Schwärzel,
Reza Ardakanian,
Tamara Avellán,
Lulu Zhang

“Policy Is Policy and Science Is Science: Shall the Twain Ever Meet?” in Governing Mathew Kurian,
the Nexus: Water, Soil and Waste Resources Considering Global Change (2015)
Reza Ardakanian
This chapter proposes a rudimentary framework for integrated analysis of
biophysical and institutional perspectives in the hope that such a project will clarify
the poverty-environment nexus.
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“Results-Based Financing and Its Potential Role in Advancing the Nexus
Approach” in Governing the Nexus: Water, Soil and Waste Resources
Considering Global Change (2015)

Mario Suardi,
Mathew Kurian

This chapter explores how the Nexus Approach and results-based financing can
compliment one another. There are opportunities for mutual benefit between the
two when they are combined at different design and implementation levels.
“The Nexus Approach to Governance of Environmental Resources
Considering Global Change” in Governing the Nexus: Water, Soil and Waste
Resources Considering Global Change (2015)

Mathew Kurian,
Reza Ardakanian

The book chapter introduces us to the Nexus Approach situating it within the
setting of current global trends such as urbanisation, demographic and climate
change, all of which pose serious challenges to sustainable development and
integrated resource management. It sheds light on the divides in environmental
governance and discusses the science-policy interface.
“The Role of International Cooperation in Operationalizing the Nexus in Devel- Kristin Meyer,
oping Countries: Emerging Lessons of the Nexus Observatory”
Mathew Kurian
in Water-Energy-Food Nexus: Principles and Practices (2017)
A review of case studies shows that regional and international cooperation
promotes mutual learning, dialogue, and data and knowledge sharing, which in
turn advances the implementation and operationalisation of the Nexus Approach.
“The Water-Energy-Food Nexus: Enhancing Adaptive Capacity to Complex
Global Challenges” in Governing the Nexus: Water, Soil and Waste Resources
Considering Global Change (2015)

Christopher A. Scott,
Mathew Kurian,
James L. Wescoat Jr.

Upon reviewing the conceptual development of three-way linkages among water,
energy, and food that are now firmly established as a nexus of resources and
institutions, this chapter turns to the WEF Nexus as a management and policy
tool that offers real potential to address global change and modify development
trajectories and outcomes.
“Visualization of Water Services in Africa: Data Applications for Nexus
Governance” in Governing the Nexus: Water, Soil and Waste Resources
Considering Global Change (2015)

Theresa Mannschatz,
Manfred F. Buchroithner,
Stephan Hülsmann

This book chapter describes the whole workflow from the research question of
interest to state-of-the-art visualisation for decision-making. Recommendations
of data collection approaches for data-poor environments are given and some
examples provided.

Journal Articles
Cover

Title

Author(s)

“Challenges and Opportunities in Municipal Solid Waste Management in
Mozambique: A Review in the Light of Nexus Thinking”
in AIMS Environmental Science, 2017: 4(5)

Jana Sallwey,
Hiroshan Hettiarachchi,
Stephan Hülsmann

Together with a comprehensive review of the current status of MSW management, this
manuscript presents a study conducted on how integrated resources management
concepts may help Mozambique make its MSW management more sustainable.
Building on existing initiatives that support recycling and other resource recovery
efforts, as well as capacity and institutional development, this investigation explores
how nexus thinking can help to improve the status of solid waste management.
“China’s Land Resources Dilemma: Problems, Outcomes, and Options for
Sustainable Land Restoration” in Sustainability, 2017: 9(12)
The article has used China’s major land restoration programmes as a case offering
perspective on the existing problems in China’s major policies for improving
degraded land and maintaining land resources in three dimensions. Based on
discussions for more sustainable land management, the article concludes that
China needs to create a new mode of ‘economy and environment’ in plans and
actions restoring degraded land resources.

Lulu Zhang, Kai Schwärzel

63 | 5TH ANNIVERSARY REPORT 2017 INDEX OF PUBLICATIONS AND EVENTS

Cover

Title

Author(s)

“Considering Resources beyond Water: Irrigation and Drainage
Management in the Context of the Water–Energy–Food Nexus”
in Irrigation and Drainage on 2 August 2017

Tamara Avellán,
Reza Ardakanian,
Sylvain R. Perret,
Ragab Ragab,
Willem Vlotman,
Hayati Zainal,
Sangjun Im,
Hafied A. Gany

This article is based on recent discussions before and during the 2nd World
Irrigation Forum in Chiang Mai, Thailand. This paper takes stock of current
knowledge and analyses the most recent trends in water, irrigation, and the
environment. It discusses the requirements for strategic approaches and the
contributions of irrigation and drainage to the Sustainable Development Goals.
“Development of a Continuous Closed Pipe System for Controlling Soil Temperature at the Lower Boundary of Weighing Field Lysimeters”
in Soil Science Society of America Journal, 2013: 77(6)

Christian Podlasly,
Kai Schwärzel

A new method for the control of soil temperature at the lower boundary of
large field lysimeters was developed. This method enables for easy and prompt
control of the soil temperature at the bottom of lysimeters. Differences in soil
temperature between the lysimeter and surrounding soil increased to 1.6°C when
the temperature control was switched off.
“Different Land Management Measures and Climate Change Impacts on the
Runoff – A Simple Empirical Method Derived in a Mesoscale Catchment on
the Loess Plateau” in Journal of Arid Environments, 2015: 120
Large-scale vegetation restoration and climate change triggered a significant
decline in runoff in the middle reaches of the Yellow River and its tributaries. This
runoff decline intensifies inherent water shortage and results in more severe water
use conflicts that are threatening sustainable development in the Loess Plateau.
Innovative strategies for more water-efficient land management are essential. To
this end, the factors controlling runoff were investigated using the upstream area of
the Jing River as an example.
“Effects of Degradation on Geotechnical Properties
of Municipal Solid Waste from Orchard Hills Landfill, USA”
in International Journal of Geosynthetics and Ground Engineering, 2015: 1(3)

Lulu Zhang,
Karl-Heinz Feger,
Kai Schwärzel,
Christian Podlasly,
Yanhui Wang

Krishna R. Reddy,
Hiroshan Hettiarachchi,
Rajiv K. Giri,
Janardhanan Gangathulasi

In bioreactor landfills, geotechnical properties of municipal solid waste (MSW)
are believed to be affected by increased moisture content and accelerated
biodegradation due to leachate recirculation; however, studies to quantify the
changes in the MSW properties are scarce. This study quantifies the change in
geotechnical properties of field MSW as a function of level of degradation. Overall
this study showed that the engineering properties of field MSW are affected by
degradation and these changes should be properly accounted in the analysis and
design of bioreactor landfills involving leachate recirculation.
“Evaluation of Multiple Climate Data Sources for Managing
Environmental Resources in East Africa”
in Hydrology and Earth System Sciences (HESS), 2017

Solomon H. Gebrechorkos,
Stephan Hülsmann,
Christian Bernhofer

Managing environmental resources under conditions of climate change and
extreme climate events remains among the most challenging research tasks in the
field of sustainable development. A particular challenge in many regions such as
East Africa is often the lack of sufficiently long-term and spatially representative
observed climate data. The article focuses on the evaluation of daily, decadal,
and monthly climate data sources for regions of East Africa, particularly Ethiopia,
Kenya, and Tanzania.
“Extended Spectrum Beta-Lactamase (ESBL)-Producing Bacteria Isolated
from Hospital Wastewaters, Rivers and Aquaculture Sources in Nigeria”
in Environmental Science and Pollution Research, 2017
The article illustrates untreated wastewater as an important medium for the spread
of ESBL-producing bacteria within the Nigerian environment. The widespread
practice of discharging untreated wastewater into the aquatic ecosystem in Nigeria
is a serious risk to public health.

Olawale O. Adelowo,
Serena Caucci,
Omowunmi A. Banjo,
Ozioma C. Nnanna,
Eunice O. Awotipe,
Florence B. Peters,
Obasola E. Fagade,
Thomas U. Berendonk
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“Impact of Land-Use Changes on Soil Hydraulic Properties
of Calcaric Regosols on the Loess Plateau, NW China”
in Journal of Plant Nutrition and Soil Science, 2015: 178(3)

Miaozi Yu,
Lulu Zhang,
Xuexuan Xu,
Karl-Heinz Feger,
Yanhui Wang,
Wenzhao Liu,
Kai Schwärzel

Vegetation restoration efforts have been effective in controlling soil erosion on
the Loess Plateau in northwest China. Shifts in land cover result in modifications
of soil properties. Yet, whether the hydraulic properties have also been improved
by vegetation restoration is still not clear. The objective of this paper was to
understand how vegetation restoration alters soil structure and related soil
hydraulic properties such as permeability and soil water storage capacity.
“Leadership on the Commons: Wealth Distribution, Co-Provision and Service
Delivery” in Journal of Development Studies, 2013: 49(11)

Mathew Kurian,
Ton Dietz

There has been a long-running debate among public choice theorists on the
effects of heterogeneity on collective action. This longitudinal study leads us to
conclude that collective action outcomes are shaped not simply by the attributes of
heterogeneity themselves but by the processes by which those attributes interact
over time with the biophysical and institutional environment.
“Making the Water–Soil–Waste Nexus Work:
Framing the Boundaries of Resource Flows” in Sustainability, 2017: 9(10)

Tamara Avellán,
Mario Roidt,
Adam Emmer,
This paper analyses integrated management systems and how their system bound- Janis von Koerber,
aries are defined. Also, it determined that in order for system boundaries to be ap- Petra Schneider,
plicable, they should be clear, wide, and flexible. Based on this, this paper proposes Wolf Raber
the boundary of the Water-Soil-Waste Nexus system.
“Mineral Resource Depletion: A Coming Age of Stockpiling?”
in BioPhysical Economics and Resource Quality, 2016: 1(1)

Ugo Bardi,
Rolf Jakobi,
Hiroshan Hettiarachchi

This paper discusses several ways in which the market of mineral resources could
evolve, in particular the concept of a “metal bank” that could be used to manage
the supply of rare and sensitive minerals.
“Nexus Tools Platform: Web-Based Comparison of Modelling Tools for Analysis of Water-Soil-Waste Nexus”
in Environmental Modelling & Software, 2015

Theresa Mannschatz,
Tobias Wolf,
Stephan Hülsmann

An interactive web-based platform, called Nexus Tools Platform (NTP), was
developed for inter-model comparison of existing modelling tools, which
provides detailed information and allows for advanced filtering based on real-time
visualisations. The alpha version of NTP (September 2015) comprises 73 models
and covers a wide range of model types and environmental processes. This paper
presents selected NTP application examples for how to find and select the most
appropriate modelling tools for a specific application using meta-analysis.
“Operation of a Landfill Bioreactor in a Cold Climate:
Early Results and Lessons Learned”
in Journal of Hazardous, Toxic and Radioactive Waste, 2013: 17(4)

Joseph P.A. Hettiaratchi,
Hiroshan Hettiarachchi,
Jay N. Meegoda,
Carlos A. Hunte

This manuscript presents a detailed discussion of the challenges faced and lessons
learned during the initial phase of operation of the Calgary Biocell. The Calgary
Biocell is a full-scale pilot project that has been implemented to acquire data and
demonstrate the applicability of the biocell concept under severe winter conditions.
“Possible Climate Change/Variability and Human Impacts, Vulnerability of
Drought-Prone Regions, Water Resources and Capacity Building for Africa” in
Hydrological Sciences Journal, 2016: 61(7)
This review article discusses the climate, water resources, and historical droughts
of Africa, drought indices, vulnerability, impact of global warming, and land use
for drought-prone regions in West, southern and the Greater Horn of Africa, which
have suffered recurrent severe droughts in the past.

Thian Yew Gan, Mari Ito,
Stephan Hülsmann,
Xiaosheng Qin, Xi Xi Lu,
Shie-Yui Liong,
Rutschman Peter,
Markus Disse,
Harri Koivusalo
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“Separating the Effects of Changes in Land Cover and Climate:
A Hydro-Meteorological Analysis of the Past 60 yr in Saxony, Germany”
in Hydrology and Earth System Sciences, 2014: 18

Maik Renner,
Martin Volk,
Kristina Brust,
Kai Schwärzel,
Christian Bernhofer

Based on this article, data on both water and energy balance is necessary to
understand how long-term climate and land cover control evapotranspiration
and thus water availability. Further, the detected land surface change impacts
are consistent in space and time with independent forest damage data and thus
confirm the validity of the separation approach.
“The Role of Constructed Wetlands for Biomass Production within the
Water-Soil-Waste Nexus” in Water Science & Technology, 2017: 75(10)

Tamara Avellán,
Reza Ardakanian,
Paul Gremillion

Given the universal applicability of constructed wetlands in virtually all settings, from
arid to tropical, from relatively high to low nutrient loads, and from a vast variety of
pollutants, this article postulates that the biomass produced in constructed wetlands
can be used more extensively in order to enhance the multi-purpose use of these sites.
“The Water-Energy-Food Nexus: Trade-Offs, Thresholds and
Transdisciplinary Approaches to Sustainable Development”
in Environmental Science & Policy, 2017: 68

Mathew Kurian

This article attempts to provide the broad contours of an institutional framework
that can inform discussions focused on implementing the Nexus Approach;
elaborates upon the concepts of trade-offs; and finally emphasises the importance
of transdisciplinary approaches to research, training, and policy.
“Trade-offs and Decision Support Tools for FEW Nexus-Oriented
Management” in Current Sustainable/Renewable Energy Reports, 2017: 4(12)

Bassel Daher,
Walid Saad,
Suzanne A. Pierce,
The core challenge is identification and design of a set of strategies that are robust Stephan Hülsmann,
under various future conditions (scenarios) for nexus-oriented management.
Rabi H. Mohtar
Successful strategies must address natural, technological, and human system
settings. Approaches that clarify the range of beneficial and potentially adverse
trade-offs will support the identification of decisions and intervention options.
“Uncertainties of LAI Estimation from Satellite Imaging due to Atmospheric
Correction” in Remote Sensing of Environment, 2014: 153
This paper shows the sensitivity of LAI estimation from satellite imaging
to atmospheric correction (with ATCOR) and evaluates the effects of LAI
uncertainty on water balance modelling. LAI as a SVAT model input parameter
was estimated based on the empirical relationship between field measurements
and the vegetation indices NDVI (Normalised-Difference Vegetation Index),
SAVI (Soil-Adjusted Vegetation Index), and SARVI (Soil–Atmosphere Resistant
Vegetation Index) for six RapidEye images obtained between 2011 and 2012.
“Wastewater Reuse for Peri-Urban Agriculture: A Viable Option for
Adaptive Water Management?” in Sustainability Science, 2013: 8(1)
Given the fact that, at present, approximately 20 million ha of land worldwide is
being cultivated by using domestic wastewater, this paper draws on evidence from
India to explore: the economic costs–benefits of wastewater use in the context of
hypothesised links to climate variability; the role of local farming practices, market
conditions, and crop variety in influencing wastewater use in agriculture; and
the role of intergovernmental financing in influencing the selection of technical
adaptation options for collection, treatment, and disposal of wastewater.

Theresa Mannschatz,
Erik Borg,
Bringfried Pflug,
Karl-Heinz Feger,
Peter Dietrich

Mathew Kurian,
V. Ratna Reddy,
Ton Dietz,
Damir Brdjanovic
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DNC2015 Policy Brief No. 1 on “Economic Growth and Resource Use: Exploring the Links” (2016)

Janez Sušnik

This policy brief aims at exploring the relationship between GDP and GDP-percapita with the resource metrics and projected resource use related to water, food,
and energy till the year 2100.
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DNC2015 Policy Brief No. 2 on “Natural Resource Use and Adaptation to
Climate Change in the Nigerian Savanna" (2016)

Felix Olorunfemi,
Mayowa Fasona,
Grace Oloukoi,
This brief highlights the climate change challenge in Nigeria and its declining natural Peter Elias,
resources and explores the effectiveness of existing policies in addressing these
Vide Adedayo
challenges and the viewpoints of households that directly suffer from these pressures.
DNC2015 Policy Brief No. 3 on “Energy Resource Use Options for Improved
Energy Security in Ethiopia" (2016)

Dawit Diriba Guta

Addressing Ethiopia’s critical challenges in the energy sector, this brief assesses the
country’s renewable energy potential and the impact of expected future climate
change on power generation. It subsequently puts forth adaptation measures and
policy recommendations for green energy development.
DNC2015 Policy Brief No. 4 on “Energy in Iceland: Adaptation to
Climate Change” (2016)

Oli G. B. Sveinsson

Iceland demonstrates that a 100% renewable electricity system is possible. Iceland
indeed has done and is applying modifications for present and future hydropower
assets to cope with and take advantage of climate change. This brief elaborates on
the questions that need to be addressed when taking adaptation measures.
DNC Policy Brief Series: Anthology of the 2015 Editions (2017)

Hiroshan Hettiarachchi
(Editor)

Policy Brief No. 1/2015 on “The Need for Water as Energy Storage for
Better Integration of Renewables” (2015)

Stephan Hülsmann,
Atle Harby,
Richard Taylor

This brief focuses on the need for storage of both water and energy, the potential
for better operation of existing reservoirs to meet the varied needs and the
possibilities of retrofitting existing reservoirs to optimise water use for all sectors.
This policy brief aims to highlight some of the issues that need to be considered
when developing water as energy storage for better integration of renewables.
Policy Brief No. 1/2016 on “Wastewater As a Resource:
The Water-Waste-Energy Nexus in Sub-Saharan Africa” (2016)

Paul Gremillion,
Tamara Avellán

This policy brief reveals how the Nexus Approach towards water reuse can help
improve food and energy security in Sub-Saharan Africa.

Policy Brief No. 1/2017 on “The Metal Bank: A Management Model for Rare
Mineral Resources In a Circular Economy” (2017)

Ugo Bardi,
Rolf Jakobi,
Hiroshan Hettiarachchi

The metal bank concept, explained in this policy brief, is a closely controlled stockpiling
method that fundamentally follows the principles of circular economy. Metal banks
keep rare metals and other similar critical mineral resources stored above ground
and readily available to provide a buffer against price and supply shocks.

Working Papers
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DNC2015 Working Paper No. 1 on “The Post-2015 Development Agenda:
How Food Loss and Waste (FLW) Reduction Can Contribute Towards
Environmental Sustainability and the Achievement of the Sustainable
Development Goals" (2016)

Emilie Wieben

This working paper delves with the debate on global food loss and waste in the
context of sustainable development and explores how FLW reduction can contribute
to the achievement of the SDGs, emphasising the broader environmental impacts.
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DNC2015 Working Paper No. 2 on “Implementation of SEMIZENTRAL:
An Integrated Infrastructure Approach for Fast-Growing Cities" (2016)

Johanna Tolksdorf,
Susanne Bieker,
Peter Cornel

This working paper discusses SEMIZENTRAL, an integrated, district-related
infrastructure approach that has been developed for fast-growing cities, in order
to meet their challenges in regard to the supply of water and the treatment of biowaste and wastewater.
DNC2015 Working Paper No. 3 on “Assessment of the Effects of Climate
Change on Land Use and Land Cover Using Remote Sensing:
A Case Study from Kenya" (2017)

Mwaniki W. Mercy

This working paper presents a study on the combined effect of land-use land-cover
(LULC) changes and the effects of climate variability for a specific study area in Kenya.
LULC changes revealed competing land uses, which increased base and rock cover.
Working Paper No. 1 on “Drought, Climate and Hydrological Conditions in
Africa: An Assessment Based on the Application of Remotely Sensed Geospatial Data and Various Models” (2012)

Thian Yew Gan,
Stephan Hülsmann,
Mari Ito

Based on existing studies, the paper provides an overview of climate and surface
water conditions related to droughts in Africa, an assessment of droughts, climate,
and hydrological predictions with the application of remotely sensed geospatial
data (satellite data) and various models, uncertainties associated with forecasting,
the present status of drought preparedness, and recommendations for the
preparation for, and management of, possible droughts.
Working Paper No. 2 on “Integrated Water Resources Management: A Practical Hans Schreier,
Solution to Address Complexity by Employing the Nexus Approach” (2014)
Mathew Kurian
This paper argues that the multi-stakeholder process in Integrated Water Resources
Management (IWRM) needs to be streamlined to become more problem-solving
in nature. It looks at speeding up the process and allowing more resources to be
assigned to management actions.
Working Paper No. 3 on “Adapting to Climate Change: The Role of Science
and Data in Responding to Opportunities and Challenges in the
Water-Soil-Waste Nexus” (2015)

Richard Lawford

The Water-Soil-Waste Nexus provides a framework for the main factors in food
production. This framework, which facilitates the assessment of how policies and activities
influence agricultural productivity, is important for all levels of the agricultural industry.
This paper explores the linkages between water, soil, and waste in the context of climate
and climate change in order to clarify needs for scientific information and observational
data. Climate affects water availability, soil integrity, and the production and movement of
waste material. As the climate changes, its influences on the nexus will also change and
new strategies for coping with climate change will therefore be necessary.
Working Paper No. 4 on “Strategic Opportunities for Hydropower within the
Water-Energy-Food Nexus in Mozambique” (2015)

Andrew Bullock,
Stephan Hülsmann

Mozambique is a country characterised by considerable development challenges, a high
dependence on, and large unexploited capacities for hydropower for energy production.
As such, it is a useful case study to explore strategic opportunities for hydropower
development within the Water-Energy-Food Nexus. This paper demonstrates that
future hydropower development must be nexus-oriented, thus considering the strong
interrelations among water uses, its strategic positioning among other renewable energy
sources as well as environmental and socioeconomic dimensions and governance.
Working Paper No. 5 on “Bridging the Water and Food Gap:
The Role of the Water-Energy-Food Nexus” (2015)
The paper introduces global resources challenges and their risks and shifts in what
society defines as global securities. Looking at the Water-Energy-Food Nexus as a
resource integration platform, it highlights the way green water should be viewed
as a resource base for food security. Nexus hotspot applications are introduced to
highlight the use of the nexus as a holistic platform to address water, energy, and
food resources. The paper closes with the presentation of recommendations for
next steps.

Rabi H. Mohtar,
Amjad T. Assi,
Bassel Daher
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Advancing a Nexus Approach to the Sustainable Management of Water,
Soil and Waste: Reference Material for the Dresden Nexus Conference 2015
(White Book) (2014)

Stephan Hülsmann,
Reza Ardakanian

The White Book was prepared for the International Kick-off Workshop held in
Dresden in November 2013 and reflected the views of four authors on opportunities
for adopting a Nexus Approach, challenges for the Nexus Approach, capacity
development as well as institutional arrangements and governance structures.
Capacity Building for Nexus Implementation: Lessons Learned from UNUFLORES Online Courses hosted on the Blended Learning Platform of the
Nexus Observatory (2017)

Kristin Meyer

This report looks at the e-learning programme developed by UNU-FLORES to
contribute to scientific advancement and practical application and presents the
innovative approach to capacity building that embeds e-learning in the process of
solving important environmental and societal challenges.
How Do We Want to Live Tomorrow?
Perspectives on Water Management in Urban Regions (2017)
Integrated watershed management as part of urban planning takes into account
interdisciplinary relationships and connects different sectors, for example, city
administration, health providers, and water managers. It also ensures access to
sustainable, adaptable, effective, and resilient rain and wastewater management,
which includes the specific needs of vulnerable groups. This scientific knowledge
will build the basis for policymaking and implementation of actions in urban water
management.

State of the Nexus Approach 2015:
Management of Environmental Resources (DNC2015 Report) (2017)

Viktoria Berger, Fernando
Mainardi Fan, Friederike
Gabel, Paulo Henrique
Galvão, Maria Gies,
Daniel Grabner, Simone
Langhans, Priscilla MacedoMoura, Anderson Abel
de Souza Machado,
Rodrigo Lilla Manzione,
Elena Matta, Ana Andreu
Mendez, Marcio Augusto
Ernesto de Moraes, Ana
Carolina Daniel Morihama,
Anderson Luiz Ribeiro de
Paiva, Natalia Andricioli
Periotto, Gwendolin Porst,
Caroline Rigotto, Benedikt
Roters, Stephan Schulz,
Talita Fernanda das Graças
Silva, Matheus Martins
de Sousa, Alexandra
Suhogusoff, Ingo Daniel
Wahnfried, Christine Wolf
UNU-FLORES

The first in a series, this report offers the nexus community a cross-section of the
most recent and innovative nexus-oriented initiatives in the field of sustainable
management of environmental resources from the academic and public sectors. By
summarising the content presented at the Dresden Nexus Conference, it is envisioned as a biennial publication that provides updates on the developments in the
research and political sectors in this regard.
State of the Nexus Approach 2017: Multifunctional Land-Use Systems and
Resource Management in Resilient Cities (DNC2017 Report) (2017)
DNC2017 considered examples and case studies addressing monitoring and
implementation strategies of the SDGs and the Nexus Approach, particularly
targeting research, education, and advocacy (or any combination thereof). The
report summarises the discussions that took place at the conference addressing
both rural as well as urban and peri-urban systems.

UNU-FLORES
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UNU-FLORES Annual Report 2013 (2014)

UNU-FLORES

UNU-FLORES Annual Report 2014 “Rooting the Nexus” (2015)

UNU-FLORES

UNU-FLORES Annual Report 2015 “Cultivating a Nexus Approach” (2016)

UNU-FLORES

UNU-FLORES Annual Report 2016 “The Nexus Approach Budding” (2017)

UNU-FLORES

Title

Author(s)

Lecture Series No. 1 on “The Nexus of Soil, Water and Waste” (2013)

Rattan Lal

Lecture Series
Cover

The Lecture Series reproduces the presentation given at the Opening Ceremony
of UNU-FLORES in December 2012 by Prof. Rattan Lal on the nexus of soil, water,
and waste.

Lecture Series No. 2 on “Systems Thinking for Advancing a Nexus Approach
to Water, Soil and Waste” (2015)

Joseph Alcamo

In his keynote speech at the Dresden Nexus Conference 2015, Prof. Joseph
Alcamo discussed how systems thinking can help manage the complexity of
nexus problems by giving a structured way of perceiving the whole system.
Demonstrating the complimentary relationship between the two approaches, he
outlined concrete examples of systems techniques and systems concepts that can
be beneficial for solving nexus problems.

Contributions to United Nations Publications
Cover

Title

Author(s)

Report of the Secretary-General on “Agriculture development, food security
and nutrition” A/71/283

UNU-FLORES (Contributor)

UNU-FLORES contributed a number of sections and its research was cited in the
Report of the Secretary-General on “Agriculture development, food security and
nutrition”.
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Science Brief for UN DESA Global Sustainable Development Report 2015:
The UNU-FLORES Nexus Observatory and the Post-2015 Monitoring Agenda

Mathew Kurian,
Kristin Meyer

This brief highlights the services provided by the Nexus Observatory to facilitate
the post-2015 debates on the monitoring of development, discussions about data,
including the collection of novel data, and considerations of accountability related
to governance processes and frameworks. The brief was selected for a public
review process from several hundred publications that were submitted to United
Nations Department for Economic and Social Affairs (UN DESA) and received the
fourth highest number of votes from a pool of 187 submissions. It was included in
the UN Global Sustainable Development Report (GSDR) 2015 which was presented
at the High-Level Political Forum (HLPF) on Sustainable Development.
Water and Sanitation Interlinkages Across the 2030 Agenda
for Sustainable Development UN-Water Analytical Brief, 29 August 2016

UNU-FLORES (Collaborator
and Reviewer)

This UN-Water Analytical Brief analyses the central role of water and sanitation
to describe the links and interdependencies between the targets of Sustainable
Development Goal 6 on water and sanitation and those of other Goals. It aims
to stimulate United Nations Member States’ consideration of the water-related
linkages within the Goals to facilitate an integrated approach to implementation.

Proceedings
Cover
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Kick-off Workshop on Advancing a Nexus Approach on Sustainable
Management of Environmental Resources (2014)

UNU-FLORES

Conference Proceedings. Dresden, Germany, 11–12 November 2013.

Nexus Observatory Training Workshop on Drought Risk Monitoring:
Capacity Development Priorities for Sub-Saharan Africa (2016)

Sekela Twisa,
Mathew Kurian

Workshop Proceedings. Dar es Salaam, Tanzania, 17–18 December 2015.

Nexus Observatory Workshop on Water-Wastewater Nexus in Urbanising
Asia: Building Capacity for Monitoring Water Quality Risks (2016)

Kristin Meyer,
Mathew Kurian
(Editors)

Workshop Proceedings. Ha Noi, Viet Nam, 24–25 May 2016.

Opening Ceremony of UNU-FLORES (2013)

UNU-FLORES

Conference Proceedings. Dresden, Germany, 10 December 2012.

Regional Workshop on Establishment of a Network for Partnership
of UNU-FLORES Based in Maputo, Mozambique (2013)
Workshop Proceedings. Maputo, Mozambique, 6−8 May 2013.

Stephan Hülsmann,
Reza Ardakanian

71 | 5TH ANNIVERSARY REPORT 2017 INDEX OF PUBLICATIONS AND EVENTS

Cover

Title

Author(s)

Safe Use of Wastewater in Agriculture: A Workshop on Policy and
Implementation for Iran (2017)

Hiroshan Hettiarachchi,
Reza Ardakanian

Workshop Proceedings. Tehran, Iran, 5−7 December 2016.

Safe Use of Wastewater in Agriculture: Good Practice Examples and Future
Research Needs (2017)

Hiroshan Hettiarachchi

Workshop Proceedings. Lima, Peru, 24−25 February 2016.

Special Session at the Symposium of European Freshwater Sciences (SEFS 8):
Societal Concerns and Capacity Development (2014)

Stephan Hülsmann,
Reza Ardakanian

Conference Proceedings. Münster, Germany, 1−5 July 2013.

UN Day Dresden Report 2014 (2015)
Conference Proceedings. Dresden, Germany, 24−25 October 2014.

Wastewater Irrigation in the Mezquital Valley, Mexico: Solving a
Century-Old Problem with the Nexus Approach (2017)

Benjamin Zhu,
Rachel Ahrens,
Katharina Lange,
Trey Monts

Serena Caucci,
Hiroshan Hettiarachchi

Workshop Proceedings. Mezquital Valley, Mexico, 15−17 March 2017.

Popular Press Articles
Cover
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“China’s Fight Against Desertification Should Not Be Done at the Cost of
Water Security” in The Conversation on 10 October 2017

Kai Schwärzel

China has successfully implemented various afforestation programmes over the
years to make drylands viable for its economy, and will continue until 2050. But,
while planting more trees will further reduce discharge, it will also make China’s
water crisis worse, as more trees need more water to grow.
“How Recycled Water Could Revolutionise Sustainable Development”
in The Conversation on 22 March 2017

Tamara Avellàn

More than 80 per cent of all wastewater still currently flows into natural
ecosystems, polluting the environment, and taking valuable nutrients and other
recoverable materials with it.
“Modelling Tools for Dealing with Environmental Complexity”
in Our World on 4 September 2015
Following the launch of the beta version of the Nexus Tools Platform, this article
was published to explain the motivation behind and the approach taken to building
the tool. It discusses the necessity but also the complexity of applying a Nexus
Approach to resource management and the importance of modelling tools for
dealing with this complexity.

Theresa Mannschatz,
Kristin Meyer
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“North-west China Water Supply Impacted by Vegetation Restoration”
in Our World on 26 May 2015

Lulu Zhang

This article summarises the research findings of a study published by UNU-FLORES
scholars Lulu Zhang and Kai Schwärzel. It draws attention to the potential
consequences of large vegetation restoration projects on water supply in
northwest China.
“Superbugs Evolve in Wastewater, and Could End Up in our Food”
in The Conversation on 22 September 2016

Serena Caucci

Once curable common infections are becoming increasingly resistant to the antibiotics used to treat them. The UNGA committed for the first time to act on antimicrobial resistance. Still, a part of the picture is missing: health risks are strongly
connected to poor water quality.
“The World Needs More Toilets - But Not Ones That Flush”
in The Conversation on 21 March 2017

Tamara Avellàn

By using more dry toilets, not only do you save water, you can actually use
the waste for fertilisation purposes. Rather than just handing out flush toilets,
development agencies and governments need to start asking important questions.
“Too Many Indicators Make Monitoring Murky”
in The Source on 12 September 2017

SungBong Lee,
Tamara Avellán,
Sabrina Kirschke

Accurate water quality measurement is a preliminary step in environmental
management and policy-making processes. But first, we need to address a basic
problem: there are too many indicators and indices making this process less than
straightforward.
“Why a New Water Decade is Key to Meeting the World’s Development Needs” in
The Conversation on 22 August 2016

Reza Ardakanian

UNU-FLORES Founding Director comments on a proposal for a new International
Decade for Action on “Water for Sustainable Development” unveiled by the
Government of Tajikistan as part of the Call for Action adopted at the High-Level
Symposium on SDG 6 and Targets (9–11 August 2016) in Dushanbe.
“Your Future Food Will Be Grown with Wastewater”
in The Conversation on 22 March 2017
Wastewater will inevitably be used to help grow the food we need. The reality is
that this is already happening but more needs to be done to keep communities
safe from the dangers of using untreated wastewater. The use of wastewater
for food production is mainly a question of managing water shortage and
socioeconomic costs.

Serena Caucci,
Kristin Meyer
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Index of Events
2012
Official Opening: The United Nations University Institute for Integrated Management of Material Fluxes and of
Resources (UNU-FLORES) was opened in Dresden, Germany on 10 December 2012.
2013
Title

Location

Date

Role of UNU-FLORES

“Towards A Regional Collaboration” – Regional
Workshop on Establishing a Twin Institute of UNU-FLORES

Maputo, Mozambique

6–8 May

Organiser

Lecture at “Dresden Water Seminar”

Dresden, Germany

14 May

Speaker

Keynote Speech at Climate Change and Regional Response
2013 (CCRR-2013)

Dresden, Germany

27–29 May

Speaker

Climate Impact on Natural Heritage and on Environmental
Dresden, Germany
Resources: The Need for An Integrated Management Approach

31 May–1 Jun

Panellist

Open Space Workshop on “Integrated Management of
Water, Soil, and Waste – A Question of Capacities?”
at 4th Water Research Horizon Conference (WRHC)

Berlin, Germany

25–26 June

Co-Organiser,
Panellist

Special Session on “Freshwater Science and Capacity
Development” at Symposium for European Freshwater
Science (SEFS 8)

Münster, Germany

1–5 July

Organiser,
Contributor

Visit of Dr David M. Malone,
Rector of the United Nations University

Dresden, Germany

24–25
September

Organiser,
Host

Panel Discussion on “Ethics in Research from an International Dresden, Germany
Perspective” at Dresden Leibniz Graduate School

1 October

Panellist

High-Level Panel on the “Water-Energy-Food Nexus”
at the Budapest Water Summit

Budapest, Hungary

8–11 October

Panellist

Roundtable Discussion and Session on
“Soil Engineering – Enhancing the Functioning of Soils in the
Critical Zone” at Global Soil Week (GSW)

Berlin, Germany

29 October

Host

International Kick-Off Workshop on
“Advancing a Nexus Approach to the Sustainable
Management of Environmental Resources”

Dresden, Germany

11–12
November

Organiser,
Host

Policy Forum Berlin 2013:
Realising the Water, Energy and Food Security Nexus

Berlin, Germany

28–29
November

Contributor

Nexus Observatory Workshop on
“Life-Cycle Cost Assessment of Infrastructure Projects”

New Delhi, India

18–19
December

Organiser

Lecture Series in postgraduate study programme at Technische
Universität Dresden “Hydro Science and Engineering“

Dresden, Germany

December 2013– Speaker
January 2014

Title

Location

Date

Role of UNU-FLORES

Scientific Workshop with IOER

Dresden, Germany

19 February

Co-Organiser

Nexus Observatory Workshop on “Water Point Mapping
as a Tool for Advancement of the Nexus Approach to the
Management of Environmental Resources in Africa”

Dar es Salaam,
Tanzania

25–26 February

Co-Organiser

Workshop on the “Planned Project on the Effect of Climate, Land
Use, and Urbanisation on Water Resources in the City of Beira”

Maputo, Mozambique

6–7 March

Co-Convenor

2014
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Title

Location

Date

Role of UNU-FLORES

Side Event on “Addressing the Water-Energy Nexus:
The Role and Sustainability of Hydropower from
Freshwater Reservoirs” at World Water Day

Tokyo, Japan

21 March

Co-Organiser,
Panellist

UN-Water Seminar on “Water and Energy” at IFAT

Munich, Germany

5–9 May

Speaker

Special Session at Conference on Sustainability
in the Water-Energy-Food Nexus

Bonn, Germany

20–21 May

Organiser

Workshop on “Use of Phytocap Technology
in Waste Containment”

Colombo, Sri Lanka

29–30 May

Co-Convenor

Workshop on the Proposed Joint Research Platform Concerning Maputo, Mozambique
the Reuse of Wastewater and Remaining Sludge in Africa

11 June

Co-Organiser

Open Space Workshop “Towards Real-Time Data Collection
and Visualisation for Water Management” at 5th Water
Research Horizon Conference (WRHC)

Berlin, Germany

17–18 June

Organiser

Scientific Workshop with UFZ

Leipzig, Germany

23 June

Co-Organiser

Panel Discussion on “New Approaches to Wastewater, Water Stockholm, Sweden
Quality, and Water Resources Management Monitoring in the
Post-2015 Era” at World Water Week

1 September

Panellist

Seminar on “Water as Energy Storage for Better Integration
of Renewables” at World Water Week 2014

Stockholm, Sweden

4 September

Co-Convenor,
Speaker

Session on “Quantifying Water Scarcity under Data Scarcity”
at Tereno International Conference

Bonn, Germany

1–2 October

Speaker

UN Day Dresden 2014

Dresden, Germany

24–25 October

Organiser

Workshop on “Potential for ‘Non-Food’ Bioenergy Crops as
Nairobi, Kenya
Part of Multifunctional Land-Use Systems in Sub-Saharan Africa”

18–19
November

Organiser

Workshop on “Advancing Integrated Soil and Water
Management for Climate-Adapted Land Use in Low-Fertility
Areas of Sub-Saharan Africa”

Nairobi, Kenya

20–21
November

Organiser

Workshop on the Joint Research Project
“Productivity in Low-Fertility Areas and Climate Change”

Nairobi, Kenya

20–21
November

Co-Organiser

Workshop on “Spatial Analysis of Effects of Biophysical
and Socioeconomic Factors on Water Resources under
Challenging Climate Conditions”

Beira, Mozambique

5 December

Organiser

Nexus Observatory Workshop on
“Water-Wastewater-Soil Nexus in Asia”

Hayama, Japan

11–12
December

Organiser

Title

Location

Date

Role of UNU-FLORES

Springer Writers Workshop

Dresden, Germany

6 February

Organiser

Nexus Seminar No. 1 on “Governing the Nexus:
Trade-offs, Synergies and Methods for Management
of Environmental Resources”

Dresden, Germany

17 February

Co-Organiser

Training Workshop for Proposal Writing

Dresden, Germany

23–27 February

Contributor

Dresden Nexus Conference 2015 (DNC2015) on “Global
Change, Sustainable Development Goals, and the Nexus
Approach”

Dresden, Germany

25–27 March

Co-Organiser

Nexus Seminar No. 2 on “How to Improve Crop Water
Productivity and Food Security under Limited Water Resources”

Dresden, Germany

20 April

Co-Organiser

Nexus Seminar No. 3 on “Impact of Soil Conservation
Measures on the Water Supply in the Dryland of China”

Dresden, Germany

18 May

Co-Organiser

2015
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Title

Location

Date

Role of UNU-FLORES

World Hydropower Congress

Beijing, China

20 May

Contributor

Expert Group Meeting of UN DESA for the Global
Sustainable Development Report on “A Systematic
Approach to Science and Technology Issues for the
Attention of Policymakers”

Geneva, Switzerland

28–29 May

Participant

High-Level International Conference on
International Decade “Water for Life”

Dushanbe, Tajikistan

9–11 June

Participant

Workshop on “Addressing Water-Related Data Scarcity
in Sub-Sahara Africa” at 6th Water Research Horizon
Conference (WRHC)

Berlin, Germany

18 June

Convenor

Nexus Seminar No. 4 on “Improved Environmental
Management Needs Postgraduate Training –
CIPSEM and Partners”

Dresden, Germany

22 June

Co-Organiser

Nexus Seminar No. 5 on “The Importance of Nexus Tools
for Integrated Management of Water, Soil, and Waste”

Dresden, Germany

20 July

Co-Organiser

Workshop on Literature Management

Dresden, Germany

5 August

Organiser

Workshop on “Multifunctional Land Use
in Dryland Areas of China”

Beijing, China

5–6 August

Organiser

Session at international conference on
“Sustainable Development Goals: A Water Perspective –
Indicators, Interlinkages, and Implementation”
organised by Global Water System Project (GWSP)

Bonn, Germany

17–18 August

Convenor

Session on “Water Storage and Hydropower as Drivers of
Sustainable Development” and UNU Exhibition Booth at
World Water Week 2015

Stockholm, Sweden

23 August

Convenor

UNU-FLORES Advisory Committee Meeting

Dresden, Germany

24–25
September

Organiser

Kick-Off Workshop of IDB Knowledge Visit on “Innovators and
Schönerlinde,
Visionaries for Sustainable Infrastructure Planning and Operation” Germany

29 September

Contributor

Presentation at World Water Tech North America

Toronto, Canada

8 October

Contributor

Presentation "There is No Free Lunch" at Umundu Festival

Dresden, Germany

17 October

Contributor

Nexus Seminar No. 6 on “Sustainable Resources
Management Requires Integrated Monitoring”

Dresden, Germany

19 October

Co-Organiser

UN Day Dresden 2015 on “Food Security”

Dresden, Germany

23 October

Organiser

DNC2017 Conceptual Development Workshop

Dresden, Germany

3 November

Organiser

Presentation “UNU-FLORES stellt sich vor” at SMWK

Dresden, Germany

13 November

Contributor

Nexus Seminar No. 7 on
“From Sanitation to Urban Water Resource Management”

Dresden, Germany

16 November

Co-Organiser

Soil Pore Dynamics Workshop

Vienna, Austria

24 November

Participant

DFG Priority Programme Preparations

Stuttgart, Germany

1 December

Participant

Nexus Seminar No. 8 on “REDD+: A Controversial
Mechanism to Conserve Tropical Forests and the Climate”

Dresden, Germany

7 December

Co-Organiser

Training on Statistical Downscaling of Global Climate Models

Virginia, USA

7–11 December

Participant

American Geophysical Union Fall Meeting, San Francisco

California, USA

14–18 December Participant

School Visit to UNU-FLORES

Dresden, Germany

15 December

Nexus Observatory Workshop on
“Drought Risk Monitoring – Capacity Development Priorities
for Sub-Saharan Africa (Tanzania, Malawi, Ethiopia)”

Dar es Salaam, Tanzania

17–18 December Co-Organiser

Organiser
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2016
Title

Location

Date

Role of UNU-FLORES

Nexus Seminar No. 9 on “The Role of Waste
in the Water-Soil-Waste Management Nexus”

Dresden, Germany

18 January

Co-Organiser

TIGER Workshop

Addis Ababa, Ethiopia

1–2 February

Participant

“Safe Use of Wastewater in Agriculture” Workshop

Lima, Peru

24–25 February

Organiser

6th Science Congress of the German Society of Waste Management Berlin, Germany

9–11 March

Participant

Webinar at PAUWES Summer School on “Water
Management in Drought-Prone Areas”

Bonn, Germany

30 March

Speaker

Visit of CzechGlobe & Nexus Seminar No. 10 on
“Ecosystem Carbon Pumping in a Time of Drought:
Addressing Limits in the Czech Republic”

Dresden, Germany

18 April

Host,
Co-Organiser

“Jumpstarting the SDGs in Germany: Natural Resources and
Sustainable Consumption and Production”

Berlin, Germany

3 May

Participant

Inter-Agency Meeting on Sound Chemicals Management

Geneva, Switzerland

10 May

Participant

Keynote Speech at German Federal Ministry of Education and
Research (BMBF) – Pan African University Institute of Water
and Energy Sciences (PAUWES) Consolidation Workshop

Bonn, Germany

11–12 May

Speaker

Conference “Exzellente Wissenschaft” at Saxon Sate Ministry Dresden, Germany
for Science, Higher Education and the Arts

20 May

Presenter

Nexus Seminar No. 11 on “Organic Matter Dynamics at the
Interface of Soil and Water – A Soil Science Perspective”

Dresden, Germany

23 May

Co-Organiser

Nexus Observatory Workshop on
“Water-Wastewater Nexus in Urbanising Asia:
Building Capacity for Monitoring Water Quality Risks”

Ha Noi, Viet Nam

24–25 May

Organiser

Dresdner Wasserseminar 2016 on
“Sustainable Development Goals”

Dresden, Germany

17 June

Speaker

Nexus Seminar No. 12 on “Water in the Nexus Approach”

Dresden, Germany

20 June

Co-Organiser

Informational Event on “Achieving the SDGs:
A Nexus Approach to Managing Environmental Resources”
at UNESCO Headquarters

Paris, France

22 June

Co-Organiser

Visit of Saxon Parliamentarians

Dresden, Germany

28 June

Host

UNU-FLORES Advisory Committee Meeting

Dresden, Germany

30 June–1 July

Organiser

6th Sino-EU Panel on Land and Soil

Beijing, China

4–6 June

Speaker

Nexus Seminar No. 13 on “Kilimanjaro under Global Change”

Dresden, Germany

11 July

Co-Organiser

Session TS 7 “Improve Water Quality by Reducing Pollution”
at the High-Level Symposium on SDG 6 and Targets

Dushanbe, Tajikistan

9–11 August

Co-Convenor

Sessions on “Using Wastewater Efficiently to Protect the
Environment and Combat Poverty” and “Wastewater Reuse
for Enhanced Food and Non-Food Value Chains”, Book
Launch, and UNU Exhibition Booth at World Water Week 2016

Stockholm, Sweden

28 August–
2 September

Convenor

Poster Session at IWA Specialist Conference on Wetland
Systems for Water Pollution Control

Gdansk, Poland

4–9 September

Speaker

Nexus Seminar No. 14 on
“Wastewater and Public Health: Challenges & Opportunities”

Dresden, Germany

19 September

Co-Organiser

“Discover the SDGs” Exhibition at the national celebration
of the Day of German Unity

Dresden, Germany

1–3 October

Organiser

Workshop on “How Do We Want to Live Tomorrow?
Perspectives on Water Management in Urban Regions”

Essen, Germany

4–7 October

Participant

77 | 5TH ANNIVERSARY REPORT 2017 INDEX OF PUBLICATIONS AND EVENTS

Title

Location

Date

Role of UNU-FLORES

Workshop on “A Systems Approach to Sustainable
Development Goals” at CESR

Kassel, Germany

13 October

Speaker

Nexus Seminar No. 15 on “Fostering Regional Cooperation
through Policy-Relevant Nexus Research”

Dresden, Germany

17 October

Co-Organiser

IUFRO Regional Congress for Asia and Oceania on
“Forests for Sustainable Development: The Role of Research”

Beijing, China

24–27 October

Speaker

Training Course on the “Use of Satellite Products for Drought Harare, Zimbabwe
Monitoring and Agricultural Meteorology Applications”

24–28 October

Facilitator

UN Day Dresden 2016 on “Resilient Cities”

Dresden, Germany

24 & 28 October

Co-Organiser

Special Lecture on “The Challenge of Change in South Africa:
Implications for Water Governance” by Dr Owen Horwood

Dresden, Germany

31 October

Organiser

Plenary Speech on Sub-Theme 1 “Key Issues of Irrigation
and Drainage in Balancing Water, Food, Energy, and
Ecology” at 2nd World Irrigation Forum (WIF2)

Chiang Mai, Thailand

6–12 November

Speaker

2nd Workshop on “Assessing the Water-Food-EnergyEcosystems Nexus and Benefits of Transboundary
Cooperation in the Drina River Basin”

Belgrade, Serbia

8–10 November

Facilitator

Seminar on Water and Health

São Paulo, Brazil

9–10 November

Speaker

“Pop Up Muse” at World Science Day for Peace & Development Geneva, Switzerland

10 November

Facilitator

Nexus Seminar No. 16 on “Climate Change Impacts on Energy
Supply in Nigeria: A Climate-Water-Energy Nexus Assessment”

Dresden, Germany

21 November

Co-Organiser

Workshop on “Nexus Research Meets Nexus Practice”

Bonn, Germany

21 November

Participant

12th International Symposium on the
Southeast Asian Water Environment

Ha Noi, Viet Nam

28–30 November Speaker

Keynote Speech at international conference on
“Water and Environment in the New Millennium:
Education and Capacity Building”

Tehran, Iran

3–5 December

Speaker

Scientific & Capacity Development Workshop on
“Safe Use of Wastewater in Agriculture”

Tehran, Iran

5–7 December

Co-Organiser

Workshop on “Assessments of the Water-Food-EnergyGeneva, Switzerland
Ecosystems Nexus and Response Measures in Transboundary
Basins” & 4th Meeting of the Task Force on the Water-FoodEnergy-Ecosystems Nexus

6–8 December

Speaker,
Participant

Nexus Seminar No. 17 on “Environmental Protection Strategies
Under Conditions of Sustainable Land-Use Management”

Dresden, Germany

12 December

Co-Organiser

Visit of Korea Environment Corporation (K-eco)

Dresden, Germany

15 December

Host

Title

Location

Date

Role of UNU-FLORES

Nexus Seminar No. 18 on “Material Fluxes in a Circular Economy”

Dresden, Germany

16 January 2017

Co-Organiser

Workshop on “Sustainable Management Options
for Wastewater and Sludge”

Hidalgo, Mexico

15–17 March

Organiser

Pilot Testing & Validation Workshop on “Monitoring
Methodologies for Wastewater Treatment and Reuse
Effectiveness” for SDG Target 6.3 at Arab Water Week 2017

Amman, Jordan

22–23 March

Co-Convenor

Nexus Seminar No. 19 on “Remote Sensing for Water
Management in African Savanna (Kruger National Park)”

Dresden, Germany

10 April

Co-Organiser

International Conference on “Integrated Solid Waste
Management Practices in Developing Countries”

Nagpur, India

11–12 April

Speaker

2017
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tuuwi Environmental Lecture Series “7 Billion Chances –
Sustainable Development Goals Transforming Our World?”

Dresden, Germany

11 April–11 July

Co-Organiser

Dresden Nexus Conference 2017 (DNC 2017) on
“SDGs & Nexus Approach: Monitoring and Implementation”

Dresden, Germany

17–19 May

Co-Organiser

The Nexus Observatory Meets the Nexus Resource Platform,
Launch Event on UNU-FLORES and GIZ Collaboration

Dresden, Germany

17 May

Organiser

Book Launch “Multifunctional Land-Use Systems for
Managing the Nexus of Environmental Resources”

Dresden, Germany

18 May

Organiser

Nexus Seminar No. 20 on “Tackling Key Challenges to
Global Water Sustainability at the Center for Advanced
Water Research”

Dresden, Germany

22 May

Co-Organiser

Nexus Seminar No. 21 on “The Role of Complexity in
Addressing the Water Quality Challenge”

Dresden, Germany

19 June

Co-Organiser

Webinar at PAUWES Summer School on “Remote Sensing
for Water Management in Semiarid Ecosystems (Modelling
Water Scarcity Situations)”

Bonn, Germany

5 July

Speaker

Nexus Seminar No. 22 on “Multi-Scale Assessment and
Land-Use Dependent Valuation of Hydrologic Ecosystem
Services”

Dresden, Germany

24 July

Co-Organiser

UNU Exhibition Booth at World Water Week 2017

Stockholm, Sweden

27 August–
1 September

Co-Organiser

Poster Session at TEDxDresden

Dresden, Germany

27 August

Speaker

Session on “Science Faces Practice: Benefits and Risks
of Wastewater Use” at World Water Week 2017

Stockholm, Sweden

27 August

Co-Convenor

Session on “Journey to a World Free of
Untreated Wastewater” at World Water Week 2017

Stockholm, Sweden

29 August

Co-Convenor

Side Event on “Reversing Land Degradation in Dryland”
at UNCCD COP13

Ordos, China

6–16 September

Co-Organiser

Nexus Seminar No. 23 on “Revisiting Watershed
Management: A Water-Energy-Food Nexus Perspective
on the Challenge of Eutrophication”

Dresden, Germany

11 September

Co-Organiser

Workshop on “Remote Sensing of Water Use and Water Stress
in the African Savanna Ecosystem from Local to Regional Scale”

Polokwane Sovenga,
South Africa

20–22
September

Co-Convenor

Workshop on “Water Quality, Climate Change, and the
SDGs: Research Needs for Application” at 8th Water
Research Horizon Conference (WRHC)

Hamburg, Germany

20 September

Co-Organiser,
Facilitator

Visit of SMWK State Secretary

Dresden, Germany

25 September

Host

Opening of the tuuwi Environmental Lecture Series with
“Introduction to the SDGs, Their Historical Development, and
Meaningfulness to the Member States of the United Nations”

Dresden, Germany

19 October

Co-Organiser

Lecture “7 Billion Chances: Sustainable Development Goals
Transforming Our World?”

Dresden, Germany

19 October 2017– Co-Organiser
25 January 2018

Nexus Seminar No. 24 on “Nexus Approach as Tool for
Transboundary Water Conflict Resolution”

Dresden, Germany

23 October

Co-Organiser

UN Spotlight Talk on “Responses to Refugee Situations
with UNHCR” and “UNU-FLORES Open House “
on UN Day Dresden 2017

Dresden, Germany

24 October

Co-Organiser

Lecture on “Latest Developments in the Waste
Management Sector in India”

Dresden, Germany

7 November

Organiser
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“Exploring the Socioecological Dynamics of Payment for
Hydrologic Services Programs: Opportunities and Challenges
for Enhancing Watershed Sustainability” at Second Conference
of the Programme on Ecosystem Change and Society

Oaxaca City, Mexico

7–10 November

Speaker

UN-Water Side Event “Climate Action for Improved
Water Resources Management” at COP23

Bonn, Germany

10 November

Co-Organiser

Workshop on “The Nexus Approach in Environmental
Resources Management”

Tabriz, Iran

12–13
November

Co-Organiser

Nexus Seminar No. 25 on
“The Intergovernmental Platform on Biodiversity and
Ecosystem Services (IPBES): Tasks and Challenges”

Dresden, Germany

20 November

Co-Organiser

Science Café – A Scientific Perspective on the SDGs

Dresden, Germany

23 November

Co-Organiser

Visit of Korea Environment Corporation (K-eco)

Dresden, Germany

6 December

Host

Workshop on “The Nexus Approach & Safe Use of
Wastewater in Agriculture”

Tunis, Tunisia

12–14
December

Co-Organiser

Nexus Seminar No. 26 on “Environmental Restoration
Impacts on Hydrological Services in Drylands –
Biophysical and Socioeconomic Perspectives”

Dresden, Germany

18 December

Co-Organiser

Regional Meeting of African Point of Excellence Consortium
on Drought Management

Mekelle, Ethiopia

18 December

Co-Organiser
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The United Nations University Institute for Integrated
Management of Material Fluxes and of Resources
(UNU-FLORES) was established in Dresden, Germany
in 2012 with the support of the Federal Ministry of
Education and Research (BMBF) and the Ministry for
Higher Education, Research and the Arts (SMWK) of
the Free State of Saxony, Germany. As part of the
United Nations University (UNU), the Institute helps
build a bridge between the academic world and the
United Nations. UNU encompasses 13 research and
training institutes and programmes located in 12
countries around the world. UNU as a whole aims
to develop sustainable solutions for pressing global
problems of human survival and development.

UNU-FLORES develops strategies to resolve pressing
challenges in the area of sustainable use and integrated management of environmental resources such as
water, soil, and waste. Focusing on the needs of the
UN and its Member States, particularly developing
countries and emerging economies, the Institute
engages in research, capacity development, advanced teaching and training as well as dissemination of
knowledge. In all activities, UNU-FLORES advances
a Nexus Approach to the sustainable management
of environmental resources.
Find more information at: flores.unu.edu

ADVANCING A NEXUS APPROACH TO THE SUSTAINABLE
MANAGEMENT OF ENVIRONMENTAL RESOURCES

United Nations University
Institute for Integrated Management of Material Fluxes and of Resources
Ammonstrasse 74, 01067 Dresden, Germany
Tel.: +49 351 8921 9370 | Fax.: +49 351 8921 9389
Email: flores@unu.edu
@unuflores

@UNU_FLORES

flores.unu.edu

