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Dear Participants,
On behalf of TH Köln, I am pleased to welcome you to the Second International
Conference on Water Security and Climate Change – the WSCC 2017. It is my
particular pleasure that this fall’s symposium is held here in Cologne and will
thereby enrich our activities in the "Year of Water – our Lifeline." The idea of a
local theme year was brought up by the Cologne Science Forum, a network of
all universities and research institutions based in Cologne. As a local group, we
intend to display Cologne’s potential in scientific research and higher education
and to share our knowledge and scientific issues with the public. That is why we
have invited the citizens of Cologne to our public session "Meet the Scientists."
Compared to common structures of scientific conferences, this format may
sound quite unusual, but I hope that the dialog with the greater public will be
an inspiring experience for all of you. In turn, the WSCC will add a truly global
perspective to the local agenda of this year’s theme.
As platforms for global collaboration, international conferences play an
important role in our globalized age, in particular when it comes to tackling the
major challenges of our time. However, there is another reason why international
conferences are of great significance in this day and age: By casting a spotlight
on the challenges we are faced with, they help create public awareness of
current issues, highlight their importance and demand urgency of action. Their
greater role becomes even more evident in light of recent political developments
such as nationalistic tendencies observed even in the Western hemisphere
or the unilateral termination of multilateral treaties by some of the world’s
leading nations – to call a spade a spade: the attitude of the US administration
towards the Paris Accord on Climate Change. It is the science community’s
responsibility to empower civil society as well as those political actors and
decision makers actively tackling challenges – instead of negating them – and
those willing to launch a transformation process towards a sustainable future.
Contributing facts based on scientific methods, presenting proven criteria
and creating relevant solutions requires a deep understanding of the complexity
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and interdependencies of these two core issues: water security and climate
change. For this reason, interdisciplinary cooperation and the involvement of
all groups of stakeholders in the entire R&D process must be the scientific
framework of our time. In this respect, the hosts of the WSCC, the international
Centers for Natural Resources and Development, can serve as role models:
the members of the global university network with their strong will to share
experiences and expertise interact carefully with each other as well as with
regional players and stakeholders.
Around the world we feel the consequences of climate change in our everyday
lives. Joint efforts are necessary to shape our common future and establish
sustainability as a value of unlimited validity. "Think globally, act locally:" this key
message still holds true.
I would like to thank all partners who have contributed to shaping the program
of the WSCC 2017. My particular gratitude goes to TH Köln’s Institute for
Technology and Resources Management in the Tropics and Subtropics and the
CNRD, both headed by Prof. Dr. Lars Ribbe. I would like to wish all participants
in the symposium an interesting and productive event. Have a good time on the
banks of the Rhine River.
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Lars Ribbe
Head of Project, Centers for Natural Resources
and Development (CNRD-exceed)
Director, Institute of Technology and Resources
Management in the Tropics and Subtropics, TH Köln

Message from CNRD-exceed, ITT (TH Köln)

We still need to make sufficient additional
efforts to provide science-based solutions to
societal challenges – with water security and
climate change at the top of the agenda! For
this purpose, stronger bridges need to be built
between science and practice. This conference
is a clear step towards that.
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Water Security and Climate Change are both considered key concerns
of the 21st century. This statement can be substantiated by voices from
Science, Policy and Economy alike, underlining the broad agreement on
that aspect. The annual Global Risk Report by the World Economic Forum
in the past years always ranked either Water Crisis or Extreme Weather
under the top three risks of our planet! Coping with both issues is without
doubt a key ingredient of the successful implementation of the 2030
Agenda for Sustainable Development.
Acknowledging this relevance, WSCC 2017 aims at exchanging the
latest insights into corresponding scientific foundations, assessments and
analyses as well as experiences and tools towards developing solutions
to fundamentally complex challenges. Through the conference we aim
to establish vivid dialogue among scientists of multiple provenances and
furthermore among representatives from research, policy and practice
in order to design innovative approaches towards the sustainable
management of natural resources.
We should clearly measure the success of our conference according to
the impact it creates. On one hand, we identify topics for all the sessions
which reflect the current debate and public interest. On the other hand, we
aim to present results towards evidence-based solutions e.g. knowledge
products and approaches targeting the implementation of SDGs or the
Paris Agreement.
To spread the word, we want to make sure that our accomplishments
will be heard! We will reach out to a larger scientific audience by publishing
the results through renowned journals and a special book issue and
furthermore we will release the “Cologne Declaration on Water Security
and Climate Change” on the last day of the conference and present it to
the press. The key results of the conference should focus on how to link
science and policy, bridging different sectors with the aim of coping with
water-related disasters and supplying all water users with required quantity
and quality of water at the proper time!
Let us all join forces to advance the role of science in decision-making
and policy towards achieving water security and climate resilience.
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Norbert Dichtl
Chairman, exceed–Swindon Excellence
Center for Sustainable Water Management in
Developing Countries (SWINDON),
Technische Universität Braunschweig

Message from exceed–Swindon, TU Braunschweig

By 2050, global water demand is projected
to increase by 55%, mainly due to growing
demands from manufacturing, thermal electricity
generation, and domestic and agricultural use.
In many cases, over-abstraction of water is the
result of out-dated models of natural resources
use and governance, where the use of resources
for economic growth is under-regulated and
undertaken without appropriate controls.
Disruption of ecosystems through unabated
urbanisation, inappropriate agricultural practices,
deforestation, and pollution are among the
factors undermining the environment's capacity.
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Growing demands, due to population growth and inefficient use of water
resources have augmented the risks of water pollution and severe water
stress. It can be observed that the time span between catastrophic
events is becoming shorter and shorter. Moreover, the intensity of local
water crises has been increasing, with serious implications on health,
ecosystems, food and energy security, and economic development.
Although the growing recognition that water plays an irreplaceable role
in sustainable development, water resources management and provision of
water-related services remain far too low on the scales of public perception
and governmental priorities. As a result, water often becomes a limiting
factor, rather than a contributor, to social welfare, economic development,
and healthy ecosystems. Principally, enough water is available to tackle the
growing demand. However, the most important problem is the dramatically
changing way water is used, managed, and shared.
The augmenting water crisis largely can be attributed rather to
governance failures, than to resource scarcity. However, it must be
laid emphasis on establishing effective strategies for sustainable water
management, which should have a lasting impact on a water secure world.
The Cologne Conference 2017 on "Water Security and Climate
Change" takes place within the gravity field of problems mentioned
beforehand. It is the time to develop truly effective ways to meet the
challenges related to water problems of the 21st century.
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Hans Konrad Biesalski
Director, Food Security Center (FSC)
University of Hohenheim, Stuttgart

Message from exceed–FSC, University of Hohenheim

With respect to food security, the context to
water security and climate change can be
simplified summarized as follows: No food
security without water security. Water security
is a prerequisite for the most important aspects
of food production in terms of quantity and
quality, which are both related to health. As
food production is strongly influenced by water
security and climate variability these factors play
a tremendous role and build the basis for future
food security.
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“Food security exists when all people, at all times, have physical and
economic access to sufficient, safe and nutritious food that meets their
dietary needs and food preferences for an active and healthy life” (FAO,
1996).
But not only availability and access but also sufficient and nutritious is
an important pillar. Insufficient quantity results in hunger, but insufficient
quality despite adequate quantity is far more important. Hunger disappears
but malnutrition remains a situation called hidden hunger. Hidden hunger
however, is frequently invisible and has an important impact on physical
and cognitive development of children, a situation called stunting. In
Sub-Saharan Africa up to 50% of children suffer from stunting. But,
quality cannot be separated from clean water and climate. This has been
addressed by FAO as an extension of the food security definition.
“Utilization of food through adequate diet, clean water, sanitation and
health care to reach a state of nutritional well-being where all physiological
needs are met. This brings out the importance of non-food inputs in food
security” (FAO).
Indeed, efforts to combat hidden hunger must be linked to clean water.
Furthermore, the impact of climate change on yield and quality must be
considered. Frequent data on climate and yield exist, but data related to
climate change and alterations of micronutrient content of food are scarce.
Bringing together the driving forces of food security, water security and
climate change is an important step and may create new ideas how to
ensure food security as defined above.
The 2017 conference on Water Security and Climate Change combines
discussions of diverse and most important aspects of future water
security challenged by vast population growth and increasing demand of
natural resources, dynamic societies and environments as well as climate
variability. The time for action to address these future challenges by finding
potential solution strategies has already begun.
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Monday
12.00

Registration

14.00

Opening Session

15.00

(Re–)Launch MOOC

Köln
Köln

(Re–)launching of the Massive Open Online Course: "Disasters and Ecosystems: Resilience in
a Changing Climate"

15.30

Coffee and Tea Break

16.00 Keynote by Ulrike Pokorski da Cunha (GIZ)

Water Resources Security: From Key to Priority

16.45

Panel Discussion

Köln

Panelists: Ulrike Pokorski, Upmanu Lall, Janos Bogardi and Mukand Babel

17.45
20.00–
22.00

Transport / Guided Walk to Conference Dinner

Conference Dinner
CONSILIUM Restaurant Café Bar, Rathausplatz 1, 50667 Köln

Köln

Tuesday
8.00

Registration

8.30 Keynote by Joyeeta Gutpa (University of Amsterdam)

Water Security and SDGs

9.30 Session 1

Water and Health

Berlin

Köln

Session 2

Session 3

Water–Energy–Food
Security Nexus Peking 1

Water Resources
Security Peking 2

Organized by Institute for Hygiene and
Public Health, University of Bonn
Organized by Institute for Technology
and Resources Management in the
Tropics and Subtropics (ITT), TH Köln

11.00

Organized by Deutsche Gesellschaft
für Internationale Zusammenarbeit
(GIZ)

Coffee and Tea Break

11.30 Session 4

Session 5

Session 6

No Food Security
Transboundary Water
Without Water Security Governance and Benefit
Berlin
Sharing Peking 1

Sustainable Ground
Water Management

Organized by Food Security Center
(FSC), University of Hohenheim

Organized by German Federal
Institute for Geosciences and Natural
Resources (BGR)

13.00

Organized by ITT, TH Köln

Peking 2

Lunch Break

14.30 Keynote by Upmanu Lall (Columbia University)

Climate Risk Mitigation and Water Security

15.00

Panel Discussion

Köln

Köln

Panelists: Hans Konrad Biesalski, Ines Dombrowsky, Upmanu Lall, Arnt Diener, Martin Kerres, Lars Ribbe

16.00 Poster Session 1

Agricultural Water
Management Berlin
Organized by ITT, TH Köln

17.00

Poster Session 2

Poster Session 3

Transboundary Water
Governance and Benefit
Sharing Peking 1

Sustainable Water
Resources Management

Organized by ITT, TH Köln

Organized by ITT, TH Köln

Peking 2

Transport to Public Session Venue

18.00– Public Session
20.00 Meet the Scientists:

a Dialog on Water Security and Climate Change

FORUM Volkshochschule in the Museum at Neumarkt (Cäcilienstraße 29–33, 50667 Köln)

Wednesday
8.30 Keynote by Justin Sheffield (University of Southampton)

Drought Monitoring and Prediction in Data Scarce Regions

9.30 Session 7

Water Security
and Migration
Berlin
Organized by Sustainable
Water Management in
Developing Countries
(SWINDON),
TU Braunschweig

Session 8

Session 9

Session 10

Climate Change
Adaptation
and Capacity
Development I

Water Supply and
Sanitation Peking 1

Nature Based
Solutions for
Water Resources
Management

Köln

Organized by Institute of
Chemical Process Engineering
and Plant Design, TH Köln

Organized by International
Center for Climate
Change and Development,
Independent University
Bangladesh

11.00

Peking 2
Organized by The Nature
Conservancy

Coffee and Tea Break

11.30 Session 11
Science Policy Forum

Combating
Water-related
Causes of
Migration and
Flight Berlin

Session 12

Session 13

Climate Change
Adaptation
and Capacity
Development II

Water Supply and
Reuse I Peking 1
Organized by SWINDON,
TU Braunschweig

Köln
Organized by ITT, TH Köln

Organized by inter3 Institute for Resources
Management

Session 14
Science Policy Forum

Innovative
Subsurface Water
Solutions (SWS)
to Improve Water
Management in
Coastal Areas
Peking 2
Organized by BGR

13.00
14.30

Köln

Lunch Break
Session 15a

Session 16

Session 17

Coping with
Drought I Köln

Water Supply and
Reuse II Peking 1

Urban Water
Management

Organized by ITT, TH Köln

Organized by SWINDON,
TU Braunschweig

Organized by ITT, TH Köln

16.00

Peking 2

Coffee and Tea Break
16.30– Session 15b
18.30 Coping with

Drought II & III
Köln
Organized by ITT, TH Köln

16.30– Poster Session 4
17.30 Urban Water

Management
Peking 2

Organized by ITT, TH Köln

Thursday
8.30 Plenary Keynote by Karen Villholth (International Water Management Institute)

The Role of Groundwater in Achieving Water Security and Approaches
to its Governance Köln

9.15 Session 18
Science Development Forum

Session 19

Session 20

Water Assessment and Science Industry Forum
Science2development Modelling at Different Water Smart Cities
lessons for SDGs
Peking 2
Scales Peking 1
Berlin

Organized by ITT, TH Köln

Organized by ITT, TH Köln

Organized by ITT, TH Köln

11.00
11.30

Coffee and Tea Break

Open Space

Köln

Output, Lessons learned, Wrap-up

13.00
14.30–
16:00

Lunch Break

Closing Session

Köln

Key output of the conference summarized, Announcement WSCC 2018, Closing remarks

Keynote by Ulrike Pokorski da Cunha

Water Resources Security:
From Key to Priority
Monday, 16:00–16:30

Köln

Not only the water community is well aware that water is necessary for
the survival of mankind and ecosystems and a prerequisite for economic
development. According to the World Bank, in some regions growth could
decline by 6% by 2050 due to water related economic losses, for instance
in the thirsty agriculture and health sectors. The impacts of climate change,
but also of population growth and land use change increase the pressure on
water resources security.
While the crucial role of water resources security for sustainable
development is obvious, development cooperation often depends on the
political agenda. Development policies get realigned according to changing
priorities such as conflict and refugee movements or food security. The water
sector needs to find and strengthen its place for each of these overarching
priorities.
Since the early 2000s, the term of Water Security has become more and
more popular. The concept has been defined in several occasions, but most
definitions have in common, that Water Security describes a situation in
which water is available for human needs, socio economic development and
ecosystems while at the same time water related risks are reduced.
The concept is a great opportunity for strengthening the recognition
of water resources as a prerequisite for any form of development. In this
context, GIZ has just developed its Water Resources Security Framework,
highlighting the role of water activities for overarching issues like economic
development, political stability and climate resilience. The concept can
help us to jointly highlight and mainstream the need for water expertise for
development and make water not only crucial for achieving priorities, but a
priority itself.
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Ulrike Pokorski da Cunha is Head of Sustainable Water Policy since 2012
and Program Director of Sanitation for Millions since 2016 at the German
Development Cooperation (Deutsche Gesellschaft für Internationale
Zusammenarbeit – GIZ). Before, she has served in senior advisory roles
in several projects in the areas of water sector reform, private sector
development, energy access, and infrastructure, worldwide. Most recently,
she has been working on the water, energy and food security nexus as well
as developing cross-sectoral knowledge networks among policy makers
and practitioners. She joined GIZ in 2003, after working as a management
consultant in Germany and Latin America. She holds a PhD in chemistry.
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Keynote by Joyeeta Gupta

Sharing Our Water: Water Security, Climate
Change, the Sustainable Development Goals
and the Science-Policy Interface
Tuesday, 8:30–9:00

Köln

This presentation addresses the question: How can the science-policy
interface in relation to water governance be improved? It discusses three
substantive issues: (a) the challenge in framing water issues in terms of water
security; (b) the relationship between water and climate change governance,
including a special focus on groundwater; and (c) the relationship between
water and sustainable development goals and their governance? It discusses
two procedural issues: (a) the role of water scholars in proactively engaging
in water governance? And (b) the way in which water scholars can try to
anticipate key governance issues and help address them.
ke y wor ds

science-policy interface, property rights, public good
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Joyeeta Gupta is co-chair of UN Environment’s Global Environmental
Outlook (2016–2019). She is professor of environment and development
in the global south at the Amsterdam Institute for Social Science Research
of the University of Amsterdam and (UNESCO) IHE Institute for Water
Education in Delft. She leads the program group on Governance and
Inclusive Development. She is editor-in-chief of International Environmental
Agreements: Politics, Law and Economics and is on the editorial board
of Environmental Science and Policy, Current Opinion in Environmental
Sustainability, Carbon and Law Review, International Journal on Sustainable
Development, Catalan Environmental Law Journal, Review of European
Community and International Environmental Law and the new International
Journal of Water Governance. She was lead author in the Intergovernmental
Panel on Climate Change which won the 2007 Nobel Peace Prize with Al
Gore and of the Millennium Ecosystem Assessment which won the Zaved
Second Prize. She is on the scientific steering committees of international
programs including the Steering Committee of the Global Agricultural
Research Partnership (CGIAR) research program on Forests, Trees and
Agroforestry; and Future Earth’s Earth System Governance. At European
level, she is a member of Science Europe’s Scientific Committee for the
Sciences and of the Joint Programming Initiative - Climate Transdisciplinary
Advisory Board in Brussels. She is also on the Supervisory Board Oxfam
Novib and the Royal Tropical Institute in Amsterdam. She is Vice-President
of the Commission on Development Cooperation and member of the
Advisory Council on International Affairs, a statutory body that advises the
Netherlands’ Government. She has published extensively.
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Keynote by Upmanu Lall

Climate Risk Mitigation and Water Security
Tuesday, 14:30–15:00

Köln

The last 100 years have seen the greatest transformation of earth systems in
human history. The human population grew dramatically, as did its per capita
use of many resources, including water, translating into significant gains in the
standard of living in most regions of the earth. Innovations in dam construction,
energy and drilling made water sources more reliable and accessible and
reduced the risks from floods and droughts. Innovations in observing systems
now allow us to monitor water quantity and quality and understand the state
of the system better than ever before. Globally and regionally, concerns with
water security are growing, and anthropogenic climate changes are a concern.
However, at least in terms of water related climate hazards, in many places,
it is clear that today’s population and human activity may have a very high
exposure to past expressions of climate risks that represent natural decadal
to century scale variability. The relatively short records used to design water
infrastructure may lead to a significant under-design relative to the target level
of risk mitigation. This concern is even more poignant once we consider that
the space and time clustering in the occurrence of climate extremes translates
into recurrent and persistent exposure for many regions and supply chains and
could lead to global disruption. It is not clear how these modes of climate may
change in the future, but there is an urgent need to consider information from
paleoclimate as well as from future climate scenarios in designing adaptation
strategies for future climate risk mitigation. Adaptation measures may include
a basket of policy and technology options in any given region. Given how
pervasive the effects of climate induced water risk may be on food, energy,
urban, transportation and economic systems, a sequential decision process for
the timed implementation of different options to climate risk mitigation is needed.
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Upmanu Lall has broad interests in hydrology, climate dynamics, water resource
systems analysis, risk management and sustainability. He is motivated by
challenging questions at the intersection of these fields, especially where they
have relevance to societal outcomes or to the advancement of science towards
innovative application. His current research covers 3 major initiatives that are
developed through the Columbia Water Center. The Global Water Sustainability
Initiative addresses global water scarcity and risk. The Global Flood Initiative is
motivated by the need to predict and manage floods at a global scale recognizing
their climate drivers, and supply chain impacts. America‘s Water is driven
by the goal of developing sustainable water management and infrastructure
design paradigms for the 21st century recognizing the linkages between urban
functioning, food, water, energy and climate. These programmatic initiatives are
backed by research on systems level modeling of hydrology, climate, agronomy
and economics. He has published in journals that focus on hydrology, water
resources, climate, physics, applied mathematics and statistics, development,
policy and management science. He is the editor of the journal Water Security.
He has been engaged in high level public and scientific discussion through
the media, the World Economic Forum, and with governments, foundations,
development banks, and corporations interested in sustainability. He has served
on several national and international panels. He was one of the originators of
the Consortium of Universities for the Advancement of Hydrologic Science,
and is the past President of the Natural Hazards Focus Group of the American
Geophysical Union. He is a Fellow of the American Geophysical Union and was
awarded the Henry Darcy Medal by the European Geophysical Union, and the
Arid Lands Hydrology Award by the American Society of Civil Engineers.
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Keynote by Justin Sheffield

Drought Monitoring and
Prediction in Data Scarce Regions
Wednesday, 8:30–9:00

Köln

Hydrological monitoring and prediction are essential elements of early
warning and mitigation of the impacts of drought. However, the capacity
to monitor and predict hydrological states and translate this into actionable
information is limited in many vulnerable regions that arguably have the most
need. This is generally because of the lack of on-the-ground hydrological
observations and understanding of climate and hydrological predictability.
The lack of capacity to capture, interpret, and deliver relevant information
to decision makers is also a barrier. Over the past several years, advances
in the use of new data sources, such as from satellite remote sensing,
modeling, low-cost sensors, and non-traditional data sources such as social
media have opened up the potential for drought (and flood) monitoring
anywhere on the planet, and at scales relevant to decision making. Mobile
technologies have also enabled provision of drought information to a wider
set of users, down to the scale of small holder farmers. Integrated drought
monitoring and forecasting systems now exist that incorporate these
disparate sources of information and dissemination methods, and are now
being used at a variety of levels, from local to international, to support early
warning of hydrological hazards, water resources management, and climate
adaptation. We show examples of how integrated systems are constructed
and assessed, and how these have been applied in different contexts in
South America and sub-Saharan Africa. The challenges, in particular our
ability to accurately monitor in near real-time and at small scale, and how we
improve hydrological forecasts, are discussed.
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Justin Sheffield is Professor of Hydrology and Remote Sensing at the
University of Southampton in the UK. He spent 16 years at Princeton University
in the US before returning to the UK in 2016. Prof. Sheffield’s research is
centered on large-scale hydrology and its interactions with climate variability
and change. He has published extensively on hydrological extremes, climate
change, and hydrological processes from catchment to global scale, and on the
application of fundamental research to natural hazards impacts reduction, and
water and food security particularly in developing regions, including monitoring
and prediction systems.
He has received a number of accolades including the Prince Sultan Bin
Abdulaziz International Prize for Water in 2014 for research work on drought
monitoring and prediction, and the Plinius Medal of the European Geosciences
Union in 2013 for outstanding multi-disciplinary research and applications
in hydrological hazards. Most recently he was named as the 2019 Robert E.
Horton Lecturer in Hydrology by the American Meteorological Society for
advancing hydrologically coherent analyses of drought across time and space
scales, and for pioneering the development of integrated drought monitoring
tools for food-insecure countries.
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Keynote by Karen G. Villholth

The Role of Groundwater in Achieving Water
Security and Approaches to its Governance
Thursday, 8:30–9:00

Berlin

Groundwater is integral to water security. It is the largest store of unfrozen
freshwater on earth, and it serves almost half of the global population for basic
water needs. In addition, it contributes more than 40% of the irrigation water
globally. Groundwater also secures critical ecosystems and ecosystem services,
on which people and the environment depend. This paper gives an overview
of the significance of groundwater and the critical interlinkages in the Water–
Food–Energy–Climate–Environment nexus. It also discusses how opportunities
for bringing in groundwater as part of the solutions to water security at various
levels are often missed out. Examples are given of how research can contribute
to moving forward to ensure that groundwater plays a stronger role in achieving
the SDGs. Realizing that sustainable groundwater development, use and
management hinges on conscious and pro-active governance, the presentation
gives an highlight of the upcoming book on Advances in Groundwater
Governance. Finally, some recent developments in terms of developing global
platforms and initiative to work across disciplines, sectors and levels and
geographic boundaries to address groundwater management challenges are
presented, including GRIPP, the Groundwater Solutions Initiative for Policy
and Practice and the Working Group on Groundwater Management under the
Sustainable Water Future Program. These initiatives are emerging with strong
buy-in from stakeholders at various levels, from local to global.
ke y wor ds

groundwater, Water–Food–Energy–Climate–Environment nexus, SDGs,
governance, global platforms
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Karen G. Villholth has more than 25 years of experience in groundwater
resources assessment and management. She deals with research, policy advice,
and capacity development related to groundwater irrigation for smallholders,
transboundary aquifers, groundwater resources assessment and modeling,
climate change and groundwater, adaptation through underground solutions,
role of depleting aquifers in global food production, groundwater and ecosystem
services, and groundwater management and governance for institutions at
various levels, from local to global. She engages with multidisciplinary teams
and stakeholders in co-developing tools, approaches, and policies to a more
sustainable use of groundwater for livelihoods, food security, and environmental
integrity.
Karen is a Principal Researcher and a sub-Theme Leader, working with IWMI,
International Water Management Institute, from the Southern Africa regional
office in Pretoria, South Africa. She is leading the global IWMI-led partnership
initiative on Groundwater Solutions for Policy and Practice (GRIPP) that aims to
enhance attention to and improvement in groundwater management in countries
heavily reliant on groundwater for irrigation and food production.
Karen holds a PhD in Groundwater Assessment and a MSc in Chemical
Engineering from the Technical University of Denmark and a MSc in Civil
Engineering from the University of Washington. She previously worked for
DHI-Water and Environment and the Geological Survey of Denmark and
Greenland. She is co-Manager on two Commissions within IAH, the International
Association of Hydrogeologists: the one on Groundwater for Decision Makers
and the one on Governance of Transboundary Aquifers. She is co-author of three
books related to groundwater and more than 50 peer-reviewed journal papers.
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Session 1

Water and Health
Tuesday, 9:30–11:00

Berlin

Organized by Institute for Hygiene and Public Health, University of Bonn | Andrea Rechenburg

bac kg round

Climate change affects major social and environmental determinants of
health, such as availability and quality of drinking water, ecosystems,
agriculture and food production, economic development and migration.
As the frequency and intensity of floods and droughts will increase, water
availability for human consumption and agricultural production will be affected
alike. Several water-borne pathogens thrive with warmer temperatures, which
can contribute to an increase in the incidence. Improving the resilience of
communities towards the direct and indirect water-related climate change
effects can be seen as requirement to enable the achievement of the
sustainable development goals.
ke y wor ds

water safety, sustainable development goal
ob jec tive s

— Overview on water-related direct and indirect effects of climate change on
health
— Identification of the linkages between safe water and the sustainable
development goals
se s sion pl an

The keynote will address the aspects of water safety in the light of health
and climate change. The session will cover presentations addressing the
direct and indirect effects of climate change on health in the context of water
provision (ten minute slot followed by five minute discussion each). The
session finalizes with a round table discussing the complex interactions of
climate change effects on health and well-being.
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Water Supply and Climate Change
Diener, Arnt & Kendrovski, Vladimir | World Health Organization
Climate change undermines access to safe water by threatening water security and
water safety. The expected stress on the hydrological cycle, freshwater resources and
water quality poses a danger to human health and development. Management of all water
resources will need to be improved to ensure adequate provision and quality. The World
Health Organization works with countries in responding to these challenges and has
developed guidance on climate resilience for its water safety plan approach. The Protocol
on Water and Health, which links sustainable water management with the prevention,
control and reduction of water-related diseases in Europe, and puts increased focus on
climate change resilience in its 2017–2019 program of work. The WHO European Centre
for Environment and Health Climate, located in Bonn (Germany), addresses threats to water
availability and quality in the context of climate change adaptation. Adapting water supplies
to one of the greatest health risks of the 21st Century can reduce the burden of climate
change on public health.

or al pr e sentations

Water and Health Security in the Altiplano Mexicano (110)
Cardona Benavides, Antonio | Universidad Autonoma de San Luis Potosi, Mexico

Evaluation of Water Quality during Storage and Distribution in
Southwestern Nigeria (196)
Ehumadu, Chikodi | University of Ibadan, Nigeria

Salinisation: A Social Ecological Issue in the Bengal Delta (302)
Rahman, Mofizur | International Centre for Diarrhoeal Disease Research, Bangladesh

pos te r pr e sentations

Would You Like to Drink "Toilet to Tap" Water? (329)
Üsame, Kasalak | TH Köln, Germany

Climate Change and Human Health: Threats and Adaptation
Strategies in Southwestern Bangladesh (340)
Rasheduzzaman, Md | Climate Change Lab, Department of Civil Engineering,
Military Institute of Science and Technology (MIST)

Health of Indigenous People in Papua: The Role of Water
and Sanitation Infrastructure (304)
Pangaribowo, Evita | Universitas Gadjah Mada, Indonesia

Water Security and Potential Outbreak of Zika Virus
in Cape Coast, Ghana (389)
Kudom, Andreas | University of Cape Coast, Ghana
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Session 2

Water–Energy–Food Security Nexus
Tuesday, 9:30–11:00

Peking 1

Organized by Institute for Technology and Resources Management in the Tropics and Subtropics (ITT),
TH Köln | Lars Ribbe

the matic ke ynote

How does the Water–Energy–Food Nexus Reflect in Different
Regional and National settings? Experiences from the Regional Nexus
Dialog Program
Detlef Klein | Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ)
The Nexus Dialogs Program Phase I (2016–2018), funded by the EU and BMZ, resulted
from international efforts to operationalize the Nexus approach. The program is designed
to stimulate five Nexus Regional Dialogs (NRDs) involving various stakeholders, including
national and regional policy-makers, the private sector, academia and civil society. The
five regions are Southern Africa, the Niger Basin, Latin America, Central Asia (the Aral
Sea region) and the MENA region. Five regional inter-governmental and international
organizations act as regional counterparts for the Nexus dialogs. Some of these dialogs are
ongoing others are new. The dialogs aim to develop Nexus policies and action plans at the
national ministerial and regional policy levels.
Experience made so far has shown that the thematic foci are very different in the
different regions. In the MENA region, supply risks and overlaps represent nearly
simultaneously national security issues. The extreme water scarcity and the impact on the
other sectors are here clearly the focus. In Latin America, on the other hand, is a waterrich region altogether; however, resources within the region are very heterogeneously
distributed. The current economic growth is based mostly on the unsustainable
exploitation of natural resources. The secure supply of marginalized population groups and
environmental protection compete with the economically viable export production. Biomass
production and the resulting changes in land use are increasingly problematic, especially
in Brazil (+ Argentina, Paraguay). The cultivation of biomass continues to compete with the
production of food. In the Niger region, structural changes within sectors, infrastructure
development and migration tend to frame the Nexus.
The presentation will elaborate the outcomes of the dialogue activities made so far. It
will further depict the different entry points and main challenges so far encountered in the
implementation of the activities.

or al pr e sentations

Initial filling of the Grand Ethiopian Renaissance Dam and the
Downstream Impacts on Nile Water Resources
Mohamed, Yasir | Hydraulic Research Centre (HRC), Sudan

Nexus Thinking to Catalyze the Implementation of the 2030 Agenda for
Sustainable Development (384)
Janetschek, Hannah | Deutsches Institut für Entwicklungspolitik, Germany

Water Security and Climate Change: Overcoming Disciplinary Schisms (211)
Sherwood, Leah | TRENDS Research and Advisory, United Arab Emirates
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pos te r pr e sentations

Climate Change and the Energy-Water Nexus: Do We Have to
Reconsider Our Distribution Systems? (325)
Newiadomsky, Charlotte | SWK-Energiezentrum E² der Hochschule Niederrhein,
Germany

How Can Water–Energy–Food Nexus Improve Comprehensive Security
in Finland? (354)
Ahopelto, Lauri | Finnish Environment Institute, Finland; Aalto University, Finland

Contestations and Emerging Power Constellations: Narratives of Global
Climate Change and Water Insecurity in Semiarid North-Eastern
Ghana (108)
Dinko, Hanaan Dinko | University of Ghana, Ghana

The Food Security Challenge of the Food-Land-Water Nexus in India (307)
Kumar, M. Dinesh | Institute for Resource Analysis and Policy, Hyderabad, India
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Session 3

Water Resources Security
Tuesday, 9:30–11:00

Peking 2

Organized by Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) |
Martin Kerres, Sudeh Dehnavi (ITT)

bac kg round

Water Resources Security is key for sustainable development. Water
experts and practitioners are aware that the reliable supply of water in an
acceptable quality is not only necessary for supplying domestic users,
agriculture and industries. The development of our communities depend on
water, and so do ecosystems, which provide vital services to us.
Development policies often react to megatrends and the overarching
political agenda, adopting crucial issues such as climate change,
displacement and migration, food security and economic development. The
Water Resources Security Framework gives a structure for highlighting
the diversity of water approaches and tools and how they contribute to
water related impacts, but also to these impacts beyond water. To give
one example, the concept helps to draw the impact chain from climate
resilience to water related outcomes such as providing water for healthy
ecosystems and further to the level of activities, for example improved
monitoring systems.
ob jec tive s

— Reach a common understanding of the concept of water security
— Find ways to emphasize how approaches in the water sector benefit
the overarching development agenda (including topics such as climate
resilience and urban development)
— Identify opportunities for improving water security outside of the water
sector (e.g. hydropower, cooling water, agricultural irrigation)
— Find strategies on promoting cooperation of institutions responsible for
water resources management at the local, national and transboundary
level in order to improve water security
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mode r ation

Koen Verbist
pane lis ts

Udo Nehren and Leon Sarmiento
Session Organizers | Nature Based Solutions for Water Resources Management

Andreas Haarstrick
Session Organizer | Water Supply and Reuse

Ramon Brentführer
Session Organizer | Science Policy Forum | Innovative Subsurface Water Solutions
(SWS) to Improve Water Management in Coastal Areas and Sustainable Ground Water
Management

Johannes Hamhaber
Session Organizer | Science Industry Forum | Water Smart Cities
Session Representative | Urban Water Management

the matic ke ynote

The Water Resources Security Framework:
How to Emphasize the Role of Water for Overarching Goals
Kerres, Martin | Deutsche Gesellschaft für Internationale Zusammenarbeit
Water Resources Security is key for sustainable development. Water experts and
practitioners are aware that the reliable supply of water in an acceptable quality is not only
necessary for supplying domestic users, agriculture and industries. The development of
our communities depend on water, and so do ecosystems, which provide vital services to
us.
Development policies often react to megatrends and the overarching political agenda,
adopting crucial issues such as climate change, displacement and migration, food security
and economic development. The Water Resources Security Framework gives a structure
for highlighting the diversity of water approaches and tools and how they contribute to
water related impacts, but also to these impacts beyond water. To give one example, the
concept helps to draw the impact chain from climate resilience to water related outcomes
such as providing water for healthy ecosystems and further to the level of activities, for
example improved monitoring systems.
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Session 4

No Food Security without Water Security
Tuesday, 11:30–13:00

Berlin

Organized by Food Security Center (FSC), University of Hohenheim |
Jenny Kopsch-Xhema, Nicole Schönleber

bac kg round

Fresh water availability is crucial for food security as it is required for
crop and livestock production. Especially irrigated agriculture needs
large quantities of fresh water and uses nearly 70 percent of the global
freshwater appropriate for human consumption. Population growth
combined with dietary shifts and increasing relevance of non-food crops
heavily increase the pressure on fresh water resources. At the same
time, climate change strongly affects the spatial and temporal availability
of fresh water. To ensure food security and not only yield it is necessary
to understand the impact of irrigation on composition (micronutrients) of
crops and further food products on food security.
Considering these developments, scientifically based solutions
are necessary to ensure water and therewith food security for future
generations.
This session combines approaches which aim to scientifically
contribute to achieve food security in the water scarce world. Studies
presented in this session combine multidisciplinary approaches of climate
change impact assessment and farmers’ adaptation strategies, decision
support tool development, and the development of alternative water use
strategies such as ocean and lake farming or comprehensive sets of siteadapted solutions for improved fresh water management.
ke y wor ds

food security, micronutrients, climate change, farmers adaptation
strategies
ob jec tive s

— Identification of approaches which aim to scientifically contribute to
achieve food security in the water scarce world.
— Gain insights on the impact of irrigation on composition (micronutrients)
of crops and further food products on food security.
— Identification of research demand and future research proposals.
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se s sion pl an

The session topic is introduced by a thematic keynote speech dealing
with aspects of food security, and the impact of irrigation on composition
(micronutrients) of crops and further food products on food security. The
session will also cover aspects of water security and multidisciplinary
approaches of climate change impact assessment and farmers’
adaptation strategies. The session finalizes with ideas that can be
explored for joint research initiatives.
the matic ke ynote

Impact of Water on Food Security
Biesalski, Hans Konrad | Food Security Center, University of Hohenheim
If we define food security from a nutritionists view we are looking for adequate macro- and
micronutrient supply through the diet. Depending on the diet diversity the macronutrients
deliver fat, carbohydrates and protein in different amounts. Climate and availability of water
are the components which limit yield and at least availability of macronutrients. In particular
the macronutrient composition in starchy food has been extensively studied under different
conditions. However, only few data exist which determine the amount of micronutrients
in staple food in particular under different climate and irrigation conditions. Very recently
it has been shown that the concentration of vitamins and phenolic compounds was
higher in apricots grown and irrigated than under dry faming conditions. Antioxidants
e.g. carotenoids, flavonoids and a couple of further compounds are important for human
healthy. Especially ß-carotene is important for vitamin A formation. Under dry conditions
some plants might synthesize more carotenoids under dry conditions as a defense
reaction. To understand the interplay between yield, climate, water or drought stress on
micronutrients is important with respect to food security.

or al pr e sentations

Farming the Ocean and Lakes to Solve Both Food and
Water Limitations (179)
Radulovich, Ricardo | University of Costa Rica, Costa Rica

AGRI: A Decision Support Tool to Identify Secure Water Sources for
Smallholder Irrigation As One Solution to Combat Food Insecurity (240)
Monserrate Rojas, Fredy Alexander | International Center for Tropical Agriculture (CIAT),
Colombia

Linking Temporal Changes of Climate Factors with Staple Cereal Yields
in Southern Burkina Faso (131)
Borona, Pius | Kenya Institute of Management, Kenya

pos te r pr e sentations

Water Scarcity as a Barrier to Food Security and Climate Change
Adaptation for Women Farmers in Semi-Arid Ghana (156)
Lawson, Elaine | University of Ghana, Ghana

A Self Reliance Conceptual Model for Ensuring Food Security in Hoar
Environment, Bangladesh (387)
Rahman, M Tauhid Ur | Military Institute of Science and Technology, Bangladesh
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Session 5

Transboundary Water Governance and
Benefit Sharing
Tuesday, 11:30–13:00

Peking 1

Organized by ITT, TH Köln | Léna Salamé

bac kg round

Water systems crossing national boundaries make riparian countries of a
basin linked in a complex network of environmental, political, economic and
significantly security interdependencies. Water insecurity is emerging as a
massive challenge for the global community and governments of shared basins
where each riparian state has its own agenda filled with ambition, preferences,
challenges, and threats. Transboundary water cooperation as one of the
primary pillars for achieving sustainable national, international and regional
water security, acts as capacity building measures to boost political, social
and economic cohesion by providing peace and development. Notably, the
complexity of interactions among population, geographic, and uncertain climatic
conditions for transboundary cooperation over shared waters is mirrored by the
complexity of governance arrangements.
In order to collectively develop a better understanding of the current water
governance challenges, and how it may be enriched in practice, this session
provides the opportunity for participants to share, explore and test their ideas,
knowledge, and experiences, reveal new insights and address concerted
actions in governing water resources towards a water secure world under the
shadow of climate change and future uncertainties
ke y wor ds

transboundary management, basin-wide water security, benefit-sharing,
governance, cooperative decision-making
ob jec tive s

— Reach an insightful overview of the governance challenges that are
associated with climate adaption and water scarcity
— Address risks identified
— Address possible solutions to prevent conflict and to foster basin-wide
strength and security
— Determine strategic role of transboundary water resources management,
descriptions of innovative thinking and tools applied to promote
transboundary cooperation to enhance water security for all
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Transboundary Water Governance and Benefit Sharing: A Trust Based
Imperative
Bogardi, Janos | University of Bonn, Germany
Most of the planetary resources are managed within the context of sovereignty. However, this
principle does not fit to water. As a renewable and “mobile” resource water disregards national
borders. Both surface and underground water bodies (rivers, lakes, aquifers) and the respective
basins extend across borders. Their sheer number (over 280 large transboundary rivers and their
shared basins and over 590 identified transboundary aquifers), affected countries (151) as well
as the size of population (2.8 billion people) in transboundary basins indicates that the issue of
transboundary water governance and management is a global problem. More than 50% of the
continental runoff propagates through transboundary water courses. Thus the terrestrial part of
the hydrological cycle links different nations, people with their diverging aspirations together.
Hence cooperation is an obligation. Transboundary water governance is supported by international
conventions and water law, frequently facilitated by basin organizations but ultimately the success
of collaboration and the achievement of win-win solutions depend on trust. Sharing the resource
or/and the benefits is one crucial question. Sharing costs and safeguarding the environment are
additional dimensions to be considered also in the transboundary context.
As far as integrated water resources management and basin scale approaches are concerned
the transboundary nature of the problem necessitates further development of these principles and
methods. Some cases will be shown where the trust building for water management is enhanced
by political cooperation and vice versa. While agreement between the respective national water
resources management services may be easier to be reached (due to common professional
background) political suspicion may jeopardize collaboration. Trust building is not only the key to
open the way towards collaborative actions but it is also a long lasting learning process.

or al pr e sentations

UNESCO-IHP: Fostering Peace through Water Security (341)
Gift, Renée | UNESCO, France

Hydropower Projects and Benefit Sharing on the Nile River: The Grand Ethiopian
Renaissance Dam and Rusumo Falls (264)
Dombrowsky, Ines | German Development Institute (DIE), Germany

A Zone of Possible Effective Cooperation (ZOPEC) in Transboundary Water
Cooperation (274)
Yasuda, Yumiko | International Centre for Water Cooperation (under auspices of UNESCO); The
Hague Institute for Global Justice; Stockholm International Water Institute; Uppsala University
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Session 6

Sustainable Ground Water Management
Tuesday, 11:30–13:00

Peking 2

Organized by German Federal Institute for Geosciences and Natural Resources (BGR) |
Ramon Brentführer, Michael Eichholz

the matic ke ynote

Urban Groundwater Use in Tropical Africa –
A Key Factor in Enhancing Water Security?
Foster, Stephen | University College London, United Kingdom
Water security is an all-embracing concept – nebulous when it comes to practical application. It
takes on clearerer meaning when used in relation to a specific city and to a specific function, such
as its water-supply, when it can be assessed from the following factors – accessibility, affordability,
sustainability and acceptability quality-wise – and include the perspective of urban dwellers in the
lowest income quintile.
A scoping study has analyzed data on groundwater use in some 15 cities of Tropical Africa –
dividing them into those where the water-utility is (a) heavily dependent upon groundwater sources,
(b) does not operate waterwells but poor water-supply service levels make urban users heavily
dependent on private groundwater sources and (c) practicing a degree of conjunctive use.
The presence of high-yielding aquifers makes urban water-supply expansion easier, enabling
phased investment of lower capital cost and providing greater water security in drought and from
pollution. Water utilities that have developed groundwater generally have better service continuity
at lower operating cost, which can benefit all users especially poorer households.
Urban dwellers obtain their domestic water-supply from multiple sources, according to
availability, cost and season. Among the more affluent private boreholes are increasingly used
to improve water-supply security and reduce water-supply cost, if the utility mains service is
unreliable and/or expensive for larger consumptions. The effect can be both negative and positive
– but in the absence of INGO finance, borehole drilling is beyond the financial reach of the urban
poor, and recourse is made to low-cost dugwells (often with poor sanitary protection).
The way forward must be to integrate utility and private investments in water-supply expansion,
and piped and non-piped solutions to water-supply provision, involving the establishment of lowincome policy and technical units in water utilities tasked with pursuing appropriate water-supply
provision in poorer neighborhoods.
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or al pr e sentations

An Economic Perspective of Water Resource Management in Iran: Incentive
Based Market (245)
Shiva, Layla | Environmental Science Research Institute (ESRI), Shahid Beheshti University, Iran

Assessment and Monitoring of Groundwater Resources of the Bengal Delta,
Bangladesh to Adapt with the Impact of Climate Change (113)
Zahid, Anwar | Bangladesh Water Development Board, Bangladesh, Department of Disaster
Science and Management

pos te r pr e sentations

Scenario-based Adaptive Integrated Water Resources Management under
Changing Climate (286)
Malekian, Arash | University of Tehran, Iran

3D Modeling of Hydraulic Conductivity (K) in Alluvial Flood Plain Using Facies
Reconstruction Modeling (324)
Firoz, A.B.M | ITT, TH Köln, Germany; IAG, TU Darmstadt, Germany

Farmers’ Perceptions on Impacts of Salinity Driven Fresh Water Scarcity in
Coastal Bangladesh Agriculture (166)
Habib, Md Arman | Climate Change Laboratory, Military Institute of Science and Technology
(MIST), Bangladesh
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Poster Session 1

Agricultural Water Management
Tuesday, 16:00–17:00

Berlin

Organized by ITT, TH Köln | Sudeh Dehnavi

pos te r pr e sentations

Remote Sensing Based Actual Evapotranspiration Estimation for Efficient
Agricultural Water Use in the Vu Gia Thu Bon Delta, Central Vietnam (224)
Tran Thi Ha, Van | TH Köln, Germany; TU Dortmund, Germany

Water Saving and Climate Change Mitigation by Alternate Wetting and Drying
Water Management in Irrigated Rice Paddies in Central Vietnam (246)
Dang, Hoa Tran | University of Agriculture and Forestry, Hue University, Vietnam

Water Management Planning in Reservoir-Based Multi-User Irrigation Schemes
in the Upper East Region of Ghana Using the Water Evaluation and Planning
System (WEAP) (207)
Sekyi-Annan, Ephraim | Center for Development Research, University of Bonn, Germany

Dendrometric Technology to Improve Irrigation Scheduling in Arid Zones (371)
Salgado, Eduardo | Pontificia Universidad Católica de Valparaíso, Chile

Crop Yield Gap: A Challenge and an Opportunity for Food Security, Case of
Sudan (369)
Khalifa, Muhammad | ITT, TH Köln, Germany

Physical Transfer of Water vs Virtual Water Trade: Economic and Policy
Considerations (312)
Kumar, M Dinesh | Institute for Resource Analysis and Policy, India
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Poster Session 2

Transboundary Water Governance and
Benefit Sharing
Tuesday, 16:00–17:00

Peking 1

Organized by ITT, TH Köln | Mahsa Motlagh

pos te r pr e sentations

Real Time Monitoring System for Transboundary Water Governance and
Climate Change in Jordan (158)
El-Hasan, Tayel | Mutah University, Jordan

Demystifying the Nile Water Discourses and Imperatives for Democratic
Pan-Nilism (152)
Ferede, Wuhibegezer | Bahir Dar University, Blue Nile Water Institute, Ethiopia

Tsangpo Hydropower Dam: Is it Devastation on River Ecosystem and
Downstream Riparian Community? (226)
Majumder, Ahmad Kamruzzaman | Stamford University Bangladesh, Bangladesh

Notification and Prior Consultation Procedures in Mekong River Basin (218)
Thiempetch, Panithan | Northumbria University, United Kingdom

Prospering Transboundary Water Security in the Face of Climate Change
Impacts and Vulnerabilities in Hindu Kosh Himalyan Region (244)
Arfanuzzaman, Md. | International Business Forum of Bangladesh, Bangladesh

The 2014–15 Drought in the Paraíba Do Sul River Basin, Brazil: Responses,
Challenges and Lessons (396)
Formiga-Johnsson, Rosa Maria | State University of Rio de Janeiro, Brazil
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Poster Session 3

Sustainable Water Resources Management
Tuesday, 16:00–17:00

Peking 2

Organized by ITT, TH Köln | Georg Lamberty

pos te r pr e sentations

Freshwater Ecosystem Services and Land Cover: Navigating Relationships in
Wetland Context of Southern Bangladesh (162)
Huq, Nazmul | Institute for Technology and Resources Management in the Tropics and
Subtropics, TH Köln

Pressures in the Water Quality of Paraíba Do Sul River Basin: Case Study in the
São Domingos Sub-Basin – Northwest of Rio de Janeiro-Brazil (252)
Prado, Rachel | Embrapa, Brazil

Remote Sensing and GIS to Identify Suitable Rainwater Harvesting Sites (271)
Abdo Saif, Samah Mahmood | ITT, TH Köln, Germany; University of Kassel

Water Harvesting Projects: Tools for Sustainable Development (193)
Mukhtar, Ammar | Ministry of Water Resources, Irrigation and Electricity, Sudan

Freshwater – Salt Water Interaction in the Estuarines of Red River Vietnam. A
Monitoring and Modeling Approach in Support of Irrigation Operation (295)
Tran, Trinh | Vietnam Academy for Water Resources, Hanoi, Vietnam (VAWR)

Satellite Remote Sensing of Suspended Sediment Concentration in the
Lower Ganges River (289)
Rahman, Mashrekur | Bangladesh University of Engineering & Technology, Bangladesh

You Cannot Manage What You Do Not Measure – Using GIS to Support Water
Communications and Decision Making in the Developing World (112)
Usman, Sylvia | Glasgow Caledonian University, United Kingdom

Comparison of Recent Lake Malawi Level Variations from In-Situ and Satellite
Altimetry Data: Implications to Water Availability Monitoring (174)
Ngongondo, Cosmo | Department of Geography and Earth Sciences University of Malawi

Strategic Prospective in Water Security Planning:
Application in Ceará, Brazil (385)
Porto, Victor | Federal University of Ceará, Brazil

Water Security Assessment of Red River Basin, Vietnam (258)
Nguyen, Mai Dang | Thuyloi University, Hanoi, Vietnam
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Public Session

Meet the
Scientists
a dialog on water security
and climate change
Tuesday, 18:00–20:30

FORUM Volkshochschule

in the Museum at Neumarkt (Cäcilienstraße 29–33, 50667 Köln)

What impact does climate change have on the world’s
natural water resources? What are the worldwide
consequences of water shortage? How do economic
development, energy supply and food security compete
for the available water resources? And how can
technological developments help to make better use of
water ecologically and economically?
During this public session, which takes place within
the framework of the International Conference on Water
Security and Climate Change at the TH Köln – University
of Applied Sciences, scientists will present solutions and
new insights and answer your questions. The event takes
place in cooperation with the VHS Cologne.

Technology
Arts Sciences
TH Köln

41

Session 7

Water Security and Migration
Wednesday, 9:30–11:00

Berlin

Organized by Sustainable Water Management in Developing Countries (SWINDON),
TU Braunschweig | Andreas Haarstrick

bac kg round

Worldwide around 65.3 million people are forcibly displaced (UNHCR), the
vast majority within their countries of origin. They are fleeing from war, violence,
suppression, and persecution. Additionally, many thousands are leaving their
homes because of severe water scarcity, ever-increasing degradation of their
natural environment and the growing number of natural disasters. Referred to
aspects of water security, the world’s water resources have been increasingly
facing severe pressure from many sources: population growth, forced migration,
industrialization, pollution of water bodies, over-abstraction of groundwater, and
climate change.
How water is managed will have repercussions on almost every aspect
of human security, which is why achieving adequate water security is among
the top priorities of government policies across the globe. Developing and
managing water resources to achieve water security remain at the heart of the
struggle for economic growth, sustainable development, and poverty reduction.
ke y wor ds

water security, climate change, migration
ob jec tive s

— Identification of most influencing aspects (reasons) of water security and their
cause-effect relations with focus on migration.
— Aspects and avenues to improve water security, to reduce water-related
reasons for migration, and to improve health and livelihood of refugees and
local people.
— Identification of research demand and future research proposals.
se s sion pl an

The session topic is introduced by a thematic keynote speech dealing with
aspects of water security, related challenges, and caused migration. The
session will also cover aspects of water security with and cause-effect relations
leading to migration. The session finalizes with ideas that can be explored for
joint research initiatives.
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Water Security and Human Migration
Babel, Mukand | Asian Institute of Technology, Thailand
The current times have seen some of the largest refugee flows since the Second World War. Water
crises are highlighted by the World Economic Forum as the most important concern for the coming
decade. Hence, the importance of trying to understand the linkages between water and migration
is widely accepted. People migrate due to economic, social, political and environmental reasons.
The focus of this paper, however, is on the environmental aspects of migration caused by sudden
or long-term changes to the local environment. These changes include increased droughts, floods,
desertification, sea level rise, and disruption of seasonal weather patterns, among others. The
paper looks at environmental migration and its interplay with water security arguing that while water
insecurity can cause environmental migration, the vice versa is also very valid. The paper is divided
into three sections. Section 1 elaborates on the types of migration because of environmental push
and pull factors; migration processes resulting from environmental degradation; the concept of
‘environmental refugees’; characteristics of migrants especially in urban settlements; and impacts
of migration on the ecosystem. Section 2 discusses the current and future trends of water security
with respect to environmental drivers and its potential implications on livelihoods; water footprints of
migrants; the concept of ‘water suitcase’. Section 3 discusses the current and emerging research
and policy needs to address the nexus between water insecurity and migration.

or al pr e sentations

Hosting Communities – The Challenge with Refugees (157)
Hamaideh, Arwa | University of Jordan, Jordan

Climate Change-induced Migration and Water Conflicts in Africa:
The Case of Pastoral Communities in Northern Kenya (155)
Kung’u, James | Kenyatta University, Kenya

Water Security and Research in Africa (203)
Kowenje, Chrispin | Maseno University, Kenya

Water, energy and food security challenges in transboundary Euphrates-Tigris
(ET) Basin
Topkaya, Bülent | Akdeniz University, Department Enviromental Engineering, Antalya, Turkey

pos te r pr e sentations

Water Security and Migration in Sub-Saharan Africa Region (242)
Pare, Samuel | University of Ouaga, Burkina Faso
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Session 8

Climate Change Adaptation and
Capacity Development I
Wednesday, 9:30–11:00

Köln

Organized by International Center for Climate Change and Development,
Independent University Bangladesh | Saleemul Huq

bac kg round

At the international level, there is a widespread recognition of the key role of
capacity building for successful climate change adaptation and mitigation
process. Capacity Building is explicitly mentioned within several UNFCCC
instruments, including Article 11 of the Paris Agreement. Yet, despite the
popularity of the concept, relatively little knowledge and information is available
that clearly demonstrates the value, challenges and needs of effective and
sustainable capacity development for climate change, especially in developing
countries.
Therefore, this session brings together experts, stakeholders and scientist to
discuss different aspects of capacity building for climate change considering the
personal, technical and institutional capacities with focus on capacity building
challenges in developing countries and in the most vulnerable regions to natural
disasters.
ke y wor ds

capacity building for climate change mitigation and adaptation, natural resources
management
ob jec tive s

— Address gaps and needs in implementing capacity-building for climate change
in developing countries
— Discuss the role of research communities and universities in supporting
capacity development
— Share experience and present practice examples of successful capacity
building activities
— Discuss future opportunities and challenges in the context of the Paris
negotiation text
— Discuss demand-oriented capacity development considering specific regional
requirements and conditions at country, community and district levels
— Look for ways to enhance the exchange and sharing of information, the
coordination and the harmonization of climate capacity building at the regional
level
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The session topic is introduced by a thematic keynote speech on general
aspects of capacity development for climate change including the requirements
and recommendations of the Coalition on Paris Agreement Capacity Building.
Furthermore, the session will cover the aspects of capacity development with
focus on the key topic areas mention above (keynote, presentations: ten-minute
slot followed by five-minute discussion each). The session finalizes with a
discussion summarizing the first recommendations for successful climate change
capacity development and addressing further challenges and needs.
the matic ke ynote

LDCs Universities Consortium on Climate Change — An LDC Initiative to
Implement Article 11 of the Paris Agreement
Huq, Saleemul | ICCCAD, Independent University, Bangladesh
Greenhouse gas emissions have an increasing impact on water cycles. This interconnection is
referred to as carbon-water nexus (CWN). Especially, changing precipitation patterns, decreasing
freshwater availability, rising sea level, and rising frequency of extreme weather events threaten the
social structure, the infrastructure and the environment in many countries.
Environmental engineers can help to combat this negative development by e.g. implementing
sophisticated water treatment technologies for water reclamation from industrial, commercial, and
residential sources. However, the engineers have to overcome new challenges. In comparison
to surface water or groundwater, these unconventional water sources show a more complex
composition and a higher concentration of potentially hazardous substances. This gives rise
to additional technical efforts and causes additional costs. Furthermore, when exploiting these
unconventional sources, psychological defense of the customers as well as increasing health
concerns due to prevalence of pathogens have to be addressed.
This keynote lecture aims at introducing technical and non-technical aspects of water reclamation
technologies.

or al pr e sentations

Countering the Boomerang Effect: Examining Climate Change Mitigation/
Adaptation Pathways to Security in South Africa (143)
Swatuk, Larry | University of Waterloo, Canada

The Boomerang Effect – Theorizing the Negative Consequences of Climate
Change Adaptation and Mitigation Policies (144)
Wirkus, Lars | Bonn International Centre for Conversion, Germany

Role of Universities in Building Long-term Climate Capacity (293)
Nasir, Naznin | International Centre for Climate Change and Development, Bangladesh
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Session 9

Water Supply and Sanitation
Wednesday, 9:30–11:00

Peking 1

Organized by Institute of Chemical Process Engineering and Plant Design, TH Köln | Frank Rögener

the matic ke ynote

Upcoming Challenges of Water Reclamation From Unconventional Sources
Rögener, Frank | Institute of Chemical Process Engineering and Plant Design, TH Köln
Greenhouse gas emissions have an increasing impact on water cycles. This interconnection is
referred to as carbon-water nexus (CWN). Especially, changing precipitation patterns, decreasing
freshwater availability, rising sea level, and rising frequency of extreme weather events threaten the
social structure, the infrastructure and the environment in many countries.
Environmental engineers can help to combat this negative development by e.g. implementing
sophisticated water treatment technologies for water reclamation from industrial, commercial, and
residential sources. However, the engineers have to overcome new challenges. In comparison
to surface water or groundwater, these unconventional water sources show a more complex
composition and a higher concentration of potentially hazardous substances. This gives rise
to additional technical efforts and causes additional costs. Furthermore, when exploiting these
unconventional sources, psychological defense of the customers as well as increasing health
concerns due to prevalence of pathogens have to be addressed.
This keynote lecture aims at introducing technical and non-technical aspects of water
reclamation technologies.

or al pr e sentations

How Membrane Bioreactor Technology Can Help to Solve Both German
and Russian Wastewater Oroblems (328)
Frank Rögener | Institute of Chemical Process Engineering and Plant Design, TH Köln

Natural Wetlands As Energy Efficient Wastewater Treatment Systems:
A Pilot Study from Hyderabad, India (299)
Sonkamble, Sahebrao | CSIR-National Geophysical Research Institute, India

Health, Environmental, Economic, and Political Determinants of Farmers’
Perceptions of Agricultural Wastewater Reuse: In-Depth Case Study of
Wadi al-Far`a Watershed, Palestine (225)
Al-Madbouh, Suha | TH Köln, Germany

Sustainable Production through Training in Water Reclamation – Examples from
Indian Metal Finishing SMEs (335)
Reichardt, Tilo | VDEh-Betriebsforschungsinstitut GmbH, Düsseldorf, Germany
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Session 10

Nature Based Solutions for Water Resources
Management
Wednesday, 9:30–11:00

Peking 2

Organized by The Nature Conservancy and ITT, TH Köln | Jorge Leon Sarmiento, Udo Nehren

Sustainable water security requires an integration of traditional engineering
solutions with nature-based solutions, which in essence are services that
conserved functioning of natural systems and can contribute toward solving
challenges such as water insecurity, climate change impacts and human
health issues related to environmental degradation. Nature-based solutions,
often referred to as “green infrastructure”, address water-related problems
at the landscape level, and can work alongside gray infrastructure, resulting
in cost savings by avoidance of construction and operation of complex water
management systems.
ke y wor ds

water security, nature based solutions, green infrastructure, natural capital, water
funds, climate change, human health, biodiversity
ob jec tive s

— Explore the value of nature based solutions for addressing water security
challenges around the world
— Present the benefits of the combined “green & grey” infrastructure approach
in terms of water security, climate change mitigation and adaptation, human
health and biodiversity protection
— Discuss opportunities to mainstream investments in Nature Based Solutions
for Water Resources Management
bac kg round

Ensuring sustainability, human health and well-being, and security requires
an integrated approach to governing and managing linked systems1, 2. Water
security is central to sustainable human development efforts: past, present and
future. Many parts of the world have progressed towards ensuring access to
clean and reliable water for both people and nature, but it cannot be taken for
granted amidst evolving pressures.
Wealthier nations have been able to reduce their water security risks through
gray infrastructure, but less developed nations, unable to afford expensive
engineering solutions, remain at high risk3. With a combination of growing water
demand for agriculture, energy production, domestic and industrial use, and
decreased water availability due to climate change, even developed countries
may find that engineering solutions alone are insufficient4.
Promising initial evidence suggests that nature-based solutions can help
to reduce capital costs and in some cases be more cost-effective than gray
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infrastructure when addressing water resources management. For instance,
studies of seven U.S. cities that maintain high-quality water due to protection or
restoration of their source watersheds have found that the savings from avoided
water treatment infrastructure costs could be up to US$ 6 billion5.
Meeting the water security challenges for our growing world will require
an integrated combination of nature-based and gray solutions to be more
cost-effective and resilient. The most appropriate portfolio of strategies will
vary depending on local conditions, but nature-based solutions should be
considered alongside conventional gray infrastructure and natural assets should
be valued as part of water security assets6.
Steffen, W., Richardson, K., Rockström, J., et al. (2015). Planetary Boundaries: Guiding Human Development on a Changing Planet.
Science 347: 1259855
National Research Council of the National Academies. (2013). Sustainability for the Nation: Resource Connection and Governance
Linkages. The National Academies Press, Washington, D.C. USA.
3
Vörösmarty, C.J., McIntyre, P.B., Gessner, M.O., et al. (2010). Global Threats to Human Water Security and River Biodiversity. Nature 467:
555-561.
4
International Energy Agency (IEA). (2012). World Energy Outlook 2012. OECD/IEA, Paris, France.
5
Gartner, T., Mulligan, J., Schmidt, R., and Gunn, J. (eds). (2013). Natural Infrastructure: Investing in Forested Landscapes for Source Water
Protection in the United States. World Resources Institute, Washington, D.C., USA.
6
Abell, R., et al. (2017). Beyond the Source: The Environmental, Economic and Community Benefits of Source Water Protection. The Nature
Conservancy, Arlington, VA, USA.
1

2

the matic ke ynote s

Nature-based Solutions to Reduce the Risk of Climatic Extreme Events
Renaud, Fabrice | United Nations University, Institute for Environment and Human Security (UNU-EHS)
The role ecosystems play in disaster risk reduction (DRR) and climate change adaptation (CCA)
is increasingly recognized globally. Nature-based solutions (NbS) which includes concepts
such as ecosystem-based disaster risk reduction and ecosystem-based adaptation, among
others, are being implemented globally but implementation rates remain low. This presentation
will give a broad overview of the status quo on NbS with a focus on extreme climatic events,
recent discussions around the development of frameworks, principles and indicators frame NbS
implementation, and discuss potential future activities for NbS development with respect to
research and policy.

Quantifying the Global Co-benefits of Source Water Protection
Sarmiento, Jorge Leon | The Nature Conservancy
Cities around the world are increasingly investing in source water protection to improve water
quality and reduce water treatment costs. Source water protection activities add up to good land
stewardship, which can generate co-benefits in the areas of biodiversity conservation, climate
change mitigation and adaptation, and for human health and well-being. Analyzing the existing
and potential source watersheds of 4,000 cities around the world, we find that activities such as
habitat protection, restoration, and agricultural best management practices can make meaningful
contributions toward global sustainability goals. For example, looking at the global ceiling of
potential, we find that source water protection activities could reduce the ecoregional extinction
risk for as many 5,400 terrestrial species; enable up to 44 countries to meet protected area
targets through protecting natural habitat outside designated protected areas; contribute up to
16% of the climate change mitigation potential needed in the year 2050 to keep the world on a
trajectory to limit warming below 2 degrees Celsius; reduce the risk, via lost pollination services,
of increased micronutrient deficiency for over 2 billion people; and reduce nutrient inputs to over
a quarter of known coastal eutrophication zones worldwide. While one in six cities may be able to
pay for source water protection activities using water treatment savings alone, additional cities may
find that source water protection becomes affordable by ‘stacking’ co-benefits. We will discuss
these findings and the ways in which actors whose concerns span different co-benefits can come
together to enable good land stewardship across the world’s watersheds.
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or al pr e sentations

Nature Based Solution for Near-Natural River Development: Application of the
Spreading Effect Concept for the Program of Measures of Luxembourg in the
Scope of European Water Framework Directive (154)
Lamberty, Georg | Planungsbüro Zumbroich; TH Köln, Germany

The Role of Cloud Forests As Water Storages in South America (314)
Schneider, Christof | CESR, University of Kassel, Germany

pos te r pr e sentations

Stakeholdr’s Perceptions to Natural Flood Management (NFM): A Descriptive
Assessment of Cumbria County in England (332)
Huq, Nazmul | ITT, TH Köln

Sustainable Community Based Ecosystem Management for Climate Change
Adaptation- Case Study in Sri Lanka (168)
Piyadasa, Ranjana | Colombo University, Sri Lanka

Potential of Nature Based Solutions to Water Scarcity in Africa Urban Areas:
The Case of Nairobi City, Kenya (136)
Kung’u, James | Kenyatta University, Kenya

Applicability of Permaculture in Water Stressed Semi-Arid Regions of
Bangladesh (310)
Rahman, Mashrekur | Bangladesh University of Engineering & Technology, Bangladesh
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Session 11 | Science Policy Forum

Combating Water-related Causes
of Migration and Flight
Wednesday, 11:30–13:00

Berlin

Organized by inter3 – Institute for Resources Management | Lena Horlemann

It is difficult to say how many of the 85 million displaced people in the world
are “environmental migrants” but it is widely recognized that environmental and
climate change are becoming important – if not the most important – factors for
migration. The reasons for “environmental migrants” to leave their home(land)
vary from degraded land, accumulating natural disasters and extreme weather
events that make landscapes uninhabitable, to actual conflicts that can
often also be traced back to competition over scarce resources, like land or
water. Most of the migrants are domestic migrants, many of them leaving the
countryside towards bigger cities.
The Fifth IPCC Assessment Report emphasizes that especially the most
vulnerable people often find themselves in a downward spiral: they “are
able to use migration to cope with environmental stress, but their migration
is an emergency response that creates conditions of debt and increased
vulnerability”, with serious economic, social and sanitary consequences: it leads
to a loss of agricultural productivity, increasing expenses for infrastructure,
sanitation or health, problems in food supply, in short: unbridled urbanization.
Adequate planning for and managing environmentally induced migration is
critical for human security.
In this session, we want to shed light on practical approaches to combat
water-related causes of migration. Questions that should be answered are:
What can be done at the local, regional or national levels to increase the
adaptation capacity (and reduce vulnerability) of the rural population with
regards to growing water scarcity? What are necessary measures and
strategies that allow people to stay in rural areas and that maintain their welfare?
Solutions can range from increased agricultural or water efficiency, business
concepts to integrated approaches for regional development.
the matic ke ynote s

Action Plan for Combating Climate-induced Rural Exodus in Central Iran
Raber, Wolf | inter 3, Institute for Resource Management
The results of the project "Climate change adaptation strategies for a sustainable land use in the
lower reaches of the Zayandeh Rud River, Iran" are presented.
In a multistage participatory process based on the Harvard Negotiation Project, measures have
been developed to cope with frequent water shortages and ongoing desertification in the arid
downstream area of the basin. An action plan compiles feasible and acceptable approaches for a
sustainable land use concept that helps stakeholders preventing or reversing land degradation and
using water resources efficiently.
During the presentation, findings of a vulnerability analysis on farmers in the project area are
presented. The focus lies on biophysical and socio-economic drivers triggering migration of local
citizens.
Furthermore the participatory approach for developing problem resolution measures is
presented, concluding with the main packages of the action plan as final product of the project.

50

Report from Syria and Nepal
Röttgers, Nina | Delta-Umwelt-Technik GmbH, TU Berlin
Within the timeframe of 2010–2016, there have been more than 2000 documented natural
catastrophes and currently, 28 armed conflicts around the globe, recognized as such take place.
Natural disasters and war can call for very different responses regarding reconstruction and
international support. The examples of war affected Syria and Nepal after the Gorkha earthquake,
illustrate the necessity to rebuild infrastructure and with it an environment that allows people to
stay. There are numerous ways on how water professionals can contribute here. Not necessarily as
employees in the field of humanitarian aid, but as experts. While there is “Doctors without borders”
for medics, there is no equivalent in the technical sector. Also, for small enterprises, the involvement
in water security projects out of their own countries, often prove to be rather complicated. Here,
we have a lot of potential which should be considered when discussing our own involvement in
combating water related causes of migration and flight.

Shifting Rainfalls, Shifting Livelihoods? The (Alleged) Impact of Increasing
Rainfall Variability on Changing Migration Patterns in Northern Ghana
Schraven, Benjamin | Deutsches Institut für Entwicklungspolitik
This presentation is focusing on the interrelations between climate change, (seasonal) migration
and changing livelihoods in rural Northern Ghana. The underlying analysis is based on empirical
research, which has been conducted in communities of the Nadowli District in Ghana's Upper
West Region. A mixed methods approach has been applied. The area, which is mainly inhabited by
agricultural smallholders mainly relying on subsistence production, is affected by increasing rainfall
variability. This increases the probability of both heavy rainfall events and small droughts during
the rainy season. As a consequence, it might also increase the local households’ food insecurity.
The analysis of quantitative as well as qualitative data reveals that Migration that formerly has taken
place during the dry season is increasingly shifting towards the rainy season. This, in turn, reduces
the households’ labor force during the cultivation period and potentially lowers the respective
households’ food security. Nonetheless, migrants perceive migration during the rainy season,
which often takes them to dangerous artisanal mining sites, as more promising than farming. Partly,
the irremittances can compensate their absence. Consequently, most migrants interviewed are
planning to pursue non-agricultural professions in the future. The example of shifting migrations
patterns associated with shifting livelihood preferences in Ghana supports calls for defining new
concepts that are able to resolve possible contradictions between adaptation to climate change on
the one hand and development on the other. These concepts would need to transform static coping/
adaptation frameworks towards more holistic perceptions.

or al pr e sentations

Impacts of Climate Variability / Change on the Livelihoods of Pastoral
Communities at AlTadamon Locality (Blue Nile State) (190)
Ismail, Mah Abdelgaffar | UMST University of Medical Science and Technology
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Session 12

Climate Change Adaptation and
Capacity Development II
Wednesday, 11:30–13:00

Köln

Organized by ITT, TH Köln | Justyna Sycz

pos te r pr e sentations

To Go or Not to Go: Factors Influencing Community Responses to Cyclone
Evacuation Measures in Bangladesh (163)
Islam, Mohammad Mahmudul | Sylhet Agricultural University, Bangladesh

Assessment of Farm-level Adaptive Water Management Strategies among
Smallholder Farmers in Kakamega County, Kenya (382)
Mumani, Ibrahim | University of Nairobi, Kenya

Future Changes in Water Availability Due to Climate Change Impacts (349)
Kuntiyawichai, Kittiwet | Faculty of Engineering, Khon Kaen University, Thailand

The Impact of Climate Change on Crop Water Use and Chill Unit Accumulation:
A South African Case Study (296)
Ogundeji, Abiodun | University of the Free State, South Africa

Transition between Holocene to Anthropocene: Challenges for Climate Change
Adaptation in Coastal Areas, Example from Rio de Janeiro Coast, Brazil (343)
Fernandez, Guilherme | Universidade Federal Fluminense (UFF), Brazil

Climate Change and Food Security: Community Based Adaptation in the
Agricultural Sector in Southwestern Bangladesh (255)
Rasheduzzaman, Md | Climate Change Lab, Department of Civil Engineering, Military Institute of
Science and Technology (MIST)

Impact of Climate Change on Irrigation and Hydro-power Potential: A Case of
Upper Blue Nile Basin (165)
Abdella, Elias | Indian Institute of Technology, India

Assessment of Precipitation Change by the CMIP5 Dataset – A Case Study
Tehran, Iran (257)
Ghasemi Karkani, Elaheh | Lar, Iran

Assessing Impacts of Climate Changes on Mean Annual Runoff in Dong Nai
River Basin Using Budyko Curves (390)
Tran, Thi Van Thu | Center of Water Management and Climate Change, Vietnam National
University Ho Chi Minh City, Vietnam
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Building Resilience to Climate Change Impacts in Jordan, the Water Sector As a
Case Study (402)
Alsharif, Munjed | German Jordanian University, Jordan

Impacts of Climate Change on Water Resources (A Case Study of Omo-Gibe
Basin) (398)
Fekersillassie, Daneal | Addis Ababa University (AAU), Ethiopia
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Session 13

Water Supply and Reuse I
Wednesday, 11:30–13:00

Peking 1

Organized by SWINDON, TU Braunschweig | Andreas Haarstrick

bac kg round

Industrial water consumption makes up 22% of global water use (UNWATER
2012). As industrialisation in developiyng nations increases, industrial water use
could potentially increase by a factor of five, strongly increasing pressure on
water resources. Further, reusing water in industry has the potential to reduce
the costs of water supply and wastewater treatment by industries. Wastewater
can be reused in agriculture and within a business itself, or between several
businesses through industrial symbiosis. Depending on the type and quality of
the wastewater, it may either be reused directly, or treated before reuse (i.e.
recycled).
ke y wor ds

water supply, wastewater treatment, reuse in industry and agriculture
ob jec tive s

— Assessment of the applicability of different technical solutions and tailored
technical and business-to-business concepts.
— Overview on current good practice experience of industrial water reuse,
especially in urban areas.
— Identification of research demand and future research proposals.
se s sion pl an

The session topic is introduced by a thematic keynote speech on general
aspects of current water supply, water reuse options and challenges. The
session will cover best practice examples, challenges, applicability of different
technical solutions. The session finalizes with ideas that can be explored for joint
research initiatives.
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the matic ke ynote

Wastewater Treatment and Reuse for Different Types of Industries
Debik, Eyüp | Yildiz University, Turkey
Industrial wastewaters have very high pollution potential in terms of its character and it is also very
difficult to treat them. The industrial use of water for production has also increased due to the
acceleration of industrial development in the last century. On the other hand, water resources are
destroyed more rapidly because of rapid increase in population and industrial production growth.
Thus, in the last few decades, industrial wastewater reuse/recovery has become important.
In this article; the results will be discussed from the studies dealing with the treatment and reuse
for the wastewater which have strong pollution and which are difficult to treat from textile, poultry
slaughterhouses and olive processing industries which are important industrial branches in Turkey.
The results obtained from membrane processes, following by a physical or a conventional treatment
steps, have been shared.
In the treatment of textile wastewater; the performance of UF and NF membrane processes after
aerobic and anaerobic pretreatment are discussed in detail in this work. The effects of the use of
centrifugation as a pretreatment step for the UF, NF and RO membranes have also been discussed
for the poultry slaughterhouse wastewater which has high particulate COD content. Finally; the
results obtained using UF, NF and RO membranes after preliminary treatment with centrifugation
will be discussed for olive mill wastewater which has high solids content.
From the results obtained from the works carried out before; poultry slaughterhouse wastewater
and textile wastewater can be reused in some parts of the operation if the membrane processes are
used after pre-treatment. However, olive mill wastewater, which have very high COD content, can
be only treated to the limit of the level of the sewer discharged.

or al pr e sentations

Evaluation of Waste Water Treatment-via-Dilution for Tala Drain,
Nile Delta, Egypt (159)
Hassan, Ahmed | Faculty of Engineering, Ain Shams University, Egypt

Improving Water Environment Security by Phytoremediation in Lead Removal (173)
Babel, Sandhya | Sirindhorn International Institute of Technology, Thammasat University, Thailand

On the Importance of Modeling, Optimization, and Control of Anaerobic
Degradation Processes for the Treatment of Agricultural Wastewaters (182)
Alcaraz-Gonzalez, Victor | University of Guadalajara, Mexico

pos te r pr e sentations

Reuse of Treated Tannery Wastewater Using Coagulation/Flocculation and
Nanofiltration Processes (148)
Fersi, Cheïma | National Institute of Research and Physical-chemical Analysis INRAP, Tunisia

Drainage Water Treatment Using Microalgae Scendesmus Sp. As a Cost
Effective Phytoremediation Technology (176)
AbouElnaga, Zeinab | Mansoura University, Egypt

Performance of New Composite Clay Adsorbent Dye Removal in Water (319)
Olu-Owolabi, Bamidele | Department of Chemistry, University of Ibadan, Nigeria
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Session 14 | Science Policy Forum

Innovative Subsurface Water Solutions (SWS)
to Improve Water Management in Coastal Areas
Wednesday, 11:30–13:00

Peking 2

Organized by BGR | Ramon Brentführer, Michael Eichholz

bac kg round

Coastal areas are the most productive and economically dominant regions of
the world. The high water demand in these regions, however, puts tremendous
pressure on their freshwater resources and ecosystems. This leads to problems
like seasonal water shortage, saltwater intrusion, and disappearance of
wetlands.
Subsurface storage of freshwater in times of surplus (e.g. wet seasons)
could be an option to improve the fresh water supply in water-stressed coastal
areas. However, conventional aquifer storage and recovery (ASR) approaches
often are unsuitable due to their low recovery efficiency in brackish and saline
aquifers. Building on national, regional and European research and innovation
programs, in the past decade, a set of innovative, practical concepts have been
developed for protection, enlargement and utilization of freshwater resources
in coastal areas. These concepts combine innovations in water well design and
configuration, allowing for advanced groundwater management, and maximum
control over freshwater resources. Full-scale pilots in the Netherlands have
demonstrated the potential of these concepts to support sustainable freshwater
supply in coastal areas, energy reduction, food production, and financial
savings. Further pilot projects are currently being implemented in Denmark,
Greece and Mexico.
ke y wor ds

water supply, coastal areas, seawater intrusion, salinization, managed aquifer
recharge, aquifer storage and recovery
ob jec tive s

— Highlight the specific challenges of securing a sustainable freshwater supply
in coastal areas (seawater intrusion, salinization of well fields, limitations of
conventional groundwater management applications)
— Present solutions to the specific problems of water management in coastal
areas supported by data and information about cases studies where these
solutions are successfully applied
— Discuss how to transfer the benefits of high-tech advanced solutions to lowtech application
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se s sion pl an

The session will begin with a brief introduction to coastal zone hydrogeology,
the impact of climate change and groundwater use on the freshwater-saltwater
balance, and how SWS are specifically designed for coastal environments.
Experts will then share their experiences from different SWS case studies in
developed and developing countries. The session will highlight technical aspects
but also legal and institutional preconditions for a successful implementation
of SWS. This includes data availability, required permits for injection and
abstraction, and required skills of professional staff. The audience has the
opportunity to discuss costs, benefits and risks of each technology as well as the
scope of application from private agricultural production to large scale storage in
mega cities.
or al pr e sentations

Development of a Numerical Model in Assessing Groundwater Vulnerability from
Saline Water Intrusion in Khulna, Bangladesh (370)
Rahman, M Tauhid Ur | Military Institute of Science and Technology, Bangladesh
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Session 15a

Coping with Drought I
Wednesday, 14:30–16:00

Köln

Organized by ITT, TH Köln | Alexandra Nauditt
Part II and III will continue after the break (16:30–18:30)

bac kg round

A growing water demand for food, energy and domestic water supply is often
accompanied by increasing drought frequency and duration in many regions
worldwide. Droughts are slowly evolving and complex disasters which are often
poorly understood in the context of their regional climatic, hydrological and
human environment. Hence the individual components leading to increased
drought risk (hazard + vulnerability = risk) need to be assessed by quantifying
triggers such as climate, catchment related drought propagation and human
activities as well as past drought impacts on different sectors. To achieve this,
we need to select site appropriate methods, information sources and tools.
For establishing short and long term drought management strategies we
depend on a profound understanding about site specific drought risks and need
to derive suitable indicators to be monitored at an adequate resolution both
spatially and temporally.
This session aims at presenting and discussing concepts, instruments
and data which can support drought management in data scarce regions. To
structure the content of the numerous contributions, we devided the session
theme into three subtopics:
The drought session covers three major topics which will be discussed
during poster presentations:
— Drought hazard related data and their utilization across the scales
— Assessment of drought impacts and vulnerability
— Drought risk Management
During three poster sessions we will address guiding questions to be
discussed for each case study/poster.
From 17:30 onwards, our findings will be synthesized in a Podium discussion
with drought experts (e.g. Justin Sheffield and Koen Verbist).
Part I – Drought Hazard Related Data and Information and
Their Application in Drought Assessment Across the Scales
ke y wor ds

drought hazard related data, large scale drought monitoring, remote sensing
and satellite based climate data, climate data resolution and related applications,
hydrological modelling, drought indicators and indices
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ke y que s tions

— Which large scale and remote sensing data are suitable to be used for
drought assessment in data scarce regions?
— What are the best and worst drought assessment practices for the specific
case studies?
— Which are the most suitable drought indices for which scale and climate?
— How are real time satellite climate products used in drought monitoring, which
and where?
— How can we forecast meteorological and hydrological droughts and which
variables need to be monitored at which scale?
— How do real time PDO and ENSO related data feed into drought monitoring,
forecasting and alert at the local scale?
— To which extent should we calibrate hydrological models with satellite based
climate products to obtain low flow simulations?
or al pr e sentations

Drying in the Brazilian Northeast: A Paleoclimatic Analysis (368)
Dias, Tyhago; Souza Filho, de Assis | Federal University of Ceara, Brazil

Analysis of Non-Stationarity in Droughts and Variability Patterns in Ceará (Brazil)
with Changepoint Analysis and Wavelet Transform (375)
Rocha, Renan; Souza Filho, de Assis | Federal University of Ceará, Brazil

Precursors of Severe and Sustained Drought in the Central America Dry
Corridor (283)
Hidalgo, Hugo | University of Costa Rica, Costa Rica

Analysis of Precipitation Extreme Indices Comparing the Satellite Rainfall
Estimate CHIRPS with Observed Data, A Case Study of Colombia (184)
Baez Villanueva, Oscar | ITT, TH Köln, Germany

Non-stationary Probability Density Functions Fitted to a Flow Time Series of the
Magdalena River (394)
Giraldo-Osorio, Juan Diego | Pontificia Universidad Javeriana, Colombia

Relation between SST Anomalies in Tropical Pacific Ocean and Precipitation
Deficits in Colombia (285)
Trujillo Osorio, David; Giraldo-Osorio, Juan Diego | Pontificia Universidad Javeriana, Colombia

Propagation of Drought in Semi-Arid River Basins in the Americas, Revisiting the
Report of Changnon (1987) (282)
Oertel, Melanie | Pontificia Universidad Catolica de Chile, Chile

HBV and SWAT modelling with satellite based precipitation products to simulate
low flows from data scarce Andean catchments, Chile
Hann, H.; Nauditt, A.; Zambrano-Bigiarini, M.; Ribbe, L. | ITT/Universidad de la Frontera, Chile
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Session 15b

Coping with Drought II & III
Wednesday, 16:30–18:30

Köln

Organized by ITT, TH Köln | Alexandra Nauditt

Part II — Drought Impacts, Responses and Vulnerability
Droughts impact socioeconomic and ecological systems worldwide.
Drought impacts, however, depend on differing site specific drought hazard
characteristics and vulnerabilities. Effective drought risk management must be
based on an understanding of historical drought impacts and ad-hoc responses.
Thus information and data about the specific impacts of droughts on different
sectors as e.g. agriculture, energy and domestic water supply are absent for
most of the regions worldwide. Also National, Regional and local policies as
well as governance practices involved in response actions play an important role
and might be displayed in such data. For example: to assess the relationship
between agricultural losses and drought events, we need long term information
about yields and land use changes or longer time series of high resolution land
cover images; to assess impacts of droughts on the hydropower sector we
need at least monthly long term basin scale hydropower generation data; to
understand the implications of a drought for domestic water supply we need to
know the institutional response and additional costs involved in water supply;
etc.
In this part of the drought session we address the impact/response data
collection and how we can establish a relationship between hazard and impact
data. Institutional and policy related aspects are looked at to understand their
role in responding and data generation related to drought.
Your expertise and experiences from case studies worldwide will be valuable
contributions to this analysis. Please also fill in the related questionnaire: www.
soscisurvey.de/drought-panta-rhei/
ke y wor ds

droughts in the Anthropocene, drought responses, drought impacts, drought
risk and adaptation, impact related indicators, impact data and remote sensing,
drought policies, water governance
ke y que s tions

— Which data do you use to assess drought impacts?
— How do you detect responses to droughts?
— How do you define and assess vulnerability and do you related impacts to
vulnerability?
— Which institutions are responsible to respond to droughts and how do they
respond?
— Which policies are relevant for drought risk management?
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— How can drought impacts be assessed for different sectors (qualitatively/
quantitatively)?
— How do individuals respond to droughts?
— Which drought impact indicators would you highlight for your region? How
can we use satellite based data to assess drought impacts (e.g. Actual
evapotranspiration from irrigated agriculture)
pos te r pr e sentations

Evaluation of the Socioeconomic Impacts of Drought in the Rural Area of the
Muriaé Basin – Zona da Mata of Minas Gerais and Northwest of Rio de
Janeiro – Brazil (281)
Rangel, Marcio | Positiva Consultores Associados, Brazil

Vulnerability Analysis as a Mechanism for State Water Security Plan
Development and Impacts Mitigation (377)
Reis, Gabriela; Souza Filho, de Assis | Federal University of Ceará, Brazil

Legislative Change in the UK Water Industry and the Capacity for Drought
Response (308)
Morris, Jonathan | University of Sheffield, United Kingdom

Assessment of Water Security Vulnerability to Drought Events Using a
Convergent Approach: Application to Water-Use Sectors in the Elqui River
Basin In North-Central Chile (337)
Núñez, Jorge | Universidad de La Serena, Chile; Centro del Agua para Zonas Áridas y Semiáridas
de América Latina y el Caribe, Chile

Household Drought Risk Index (HDRI): Integrated Assessment of Drought Risk in
the Cuvelai–Basin (367)
Luetkemeier, Robert | Institute for Social-Ecological Research (ISOE), Germany; Southern African
Science Service Centre for Climate Change and Adapted Land Management (SASSCAL),
Namibia; Senckenberg Biodiversity and Climate Research Centre (BiK-F), Germany

Current Status and Capacity for Ground Water Extraction for Drought
Adaptation to serve Agricultural Production in Central Highland, Vietnam (351)
Nguyen, Phong; Ha Duong | Vietnam Academy for Water Resources, Vietnam

Drought Vulnerability and its Influencing Factors: A Case of Farmers (361)
Sharifzadeh, Maryam | Yasouj University, Iran

Assessing the vulnerability of hydropower against droughts in the Magdalena
River Basin, Colombia
Rojas, Álvarez | ITT, TH Köln, Germany
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Part III — Drought Risk Management
Drought risk can be considered as a combination of drought hazards and
vulnerability: drought hazard + drought vulnerability = drought risk (UN-ISDR,
2009; IPCC SREX, 2011). After looking at the hazard and the vulnerability
– which can be understood by looking at historical impacts – we want to see
how such information is implemented in drought risk management (DRM).
Furthermore we look at DRM best and worst practices and underlying methods.
This part of the drought session aims at presenting, discussing and grouping
drought risk management approaches.
ke y wor ds

drought risk, drought risk management, drought in the Anthropocene, drought
responses, drought alert and forecasting
ke y que s tions

— How do you implement drought risk management and based on which data
and concepts?
— Is your DRM effective?
— Which institutions are involved in DRM?
— How would you design drought risk management in your region and based on
what information?
pos te r pr e sentations

Assessment Risk of Failure in the Water Supply by Introducing Probabilistic
Forecasts of Drought Events (253)
Aviles, Alex | Universidad de Cuenca, Ecuador

Development of a Drought Management System and Definition of Mitigation
Actions as a Proactive Mechanism for Adaptation to Urban Droughts (359)
Araujo Junior, Luiz Martins | Federal University of Ceara, Brazil

Drought Risk Management Solutions Using Water Allocation Modelling for
Climate Change and Irrigation Development Scenarios within the DataScarce Imperial River Basin (Chile) (404)
McNamara, Ian | TH Köln, Germany

Monitoring Small Reservoir Volume by Satellite-Based Data for Drought
Management in the Central and Highland Region of Vietnam (291)
Nguyen, Lam Xuan | Vietnam Academy for Water Resouces, Vietnam

Part IV — Synthesis Podium Discussion with Drought Experts
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Session 16

Water Supply and Water Reuse II
Wednesday, 14:30–16:00

Peking 1

Organized by SWINDON, TU Braunschweig | Andreas Haarstrick

bac kg round

Industrial water consumption makes up 22% of global water use (UNWATER
2012). As industrialisation in developing nations increases, industrial water use
could potentially increase by a factor of five, strongly increasing pressure on
water resources. Further, reusing water in industry has the potential to reduce
the costs of water supply and wastewater treatment by industries. Wastewater
can be reused in agriculture and within a business itself, or between several
businesses through industrial symbiosis. Depending on the type and quality of
the wastewater, it may either be reused directly, or treated before reuse (i.e.
recycled).
ke y wor ds

water supply, wastewater treatment, reuse in industry and agriculture
ob jec tive s

— Overview on current good practice experience of industrial water reuse,
especially in urban areas.
— Assessment of the applicability of different technical solutions and tailored
technical and business-to-business concepts.
— Identification of research demand and future research proposals.
se s sion pl an

The session topic is introduced by a thematic keynote speech on general
aspects of current water supply, water reuse options and challenges. The
session will cover best practice examples, challenges, applicability of different
technical solutions. The session finalizes with ideas that can be explored for joint
research initiatives.
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or al pr e sentations

Case Study on Design and Operation of Combined Filtration Disinfection
and Storage System for Assessment of Rainwater Collection Treatment
and Reuse (259)
Baban, Ahmet | TUBITAK Marmara Research Center, Turkey

Domestic Water Supply for Konya City and Drought Effect (262)
Aydin, Mehmet Emin | Necmettin Erbakan University, Turkey

pos te r pr e sentations

Evaluation of Impacts of Climate Change on Water Resources in the
West Seti River Basin, Nepal (210)
Budhathoki, Aakanchya | Asian Institute of Technology, Thailand

Analysis of Water Security in Climate Change Scenarios:
The Case of Fortaleza (386)
Cid, Daniel Antinio Camelo | University of Ceará, Brazil

Studies on the Photocatlytic Activity of Metal Oxide and Their Composite for
Dye Degradation Application (161)
Ibrahim, Tchakala | University of Lome, Laboratory of water chemistry, Togo
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Session 17

Urban Water Management
Wednesday, 14:30–16:00

Peking 2

Organized by ITT, TH Köln | Günther Straub

bac kg round

Urban water management has manifold aspects as well as many players and
stakeholders. This is why urban water security has to be approached in various
ways. There is the need for bottom up as well as for top down approaches.
Stakeholder involvement, awareness raising and planning approaches
complement each other. Moreover there is the need for a solid data base to
assess the status, to build models and give decision support and evaluate the
implementation.
Presenters of this session will touch several of these aspects. Based on
local cases they will give an insight into the willingness and awareness of citizen
for water security enhancements, show how cities can cope with urban floods
through awareness raising, guidelines and urban planning. Further on it will be
highlighted how urban landscape is evolving through policy implementation and
being demonstrated how modelling can be used to give recommendation on
sewer systems.
ke y wor ds

urban floods, urban landscapes, stakeholder participation, policy implementation
ob jec tive s

— Exchange about different measures to enhance urban water security
— Discuss the role of stakeholders for the implementation of measures toward
water secure and water sensitive cities
— Evaluate policy measures and recommend ways for effective implementation
or al pr e sentations

Evaluating Citizen Support for Water Security Enhancement (263)
Shinde, Victor | Asian Institute of Technology, Thailand

Coping with Urban Flash Floods in Cologne (261)
Heintz, Marc Daniel | Stadtentwässerungsbetriebe Köln, AöR, Germany

Evolving Urban Landscapes in the Tightening Water Budget:
A San Francisco Story (284)
Chang, Chih-Wei | SWA Group, American Society of Landscape Architects

Novel Non-Sewered Sanitation Model:
A Cheaper and More Efficient Option for Africa (171)
Adelegan, Joseph Akinkugbe | University of Venda, Limpopo, South Africa
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Poster Session 4

Urban Water Management
Wednesday, 16:30–17:30

Peking 2

Organized by ITT, TH Köln | Günther Straub

bac kg round

To reach the targeted aim of water secure and water sensitive urban areas
there is the need for the city administrations, the private sector as well as for the
civil society to create an environment which allows among others to efficiently
use the diverse water resources available, to protect and restore waterways
and wetlands, to mitigate and manage flood risk and damage, to create public
and private places that harvest and recycle water, to reduce, treat and recycle
waste water and to make use of cross sector benefits like utilizing nutrients and
energy sources from waste water. Additional to these often contradicting targets
urban areas are challenged by climate change impacts, demographic changes,
urban growth or shrinkage as well as changes in consumption patterns. In this
session the audience will get and inside into the water sector related climate
change adaption strategies of Dhaka city. It will be shown how an independent
hydrology audit can help to address sustainable urban drainage in urban areas
of Scotland. A model will be introduced that quantifies and evaluates the impact
of waste management options with the aim to help operators of municipal solid
waste management facilities to improve and optimize their technology regarding
its impacts on water. Finally for the city of Passo Fundo-RS, Brazil it will be
proposed how alternative storage and distribution of treated water could reduce
drinking water treatment costs and the use of electric energy.
ke y wor ds

sustainable urban water management, climate change adaptation, cross-sector
effects
ke y que s tions

— Discuss how urban planning can contribute to sustainable water management
— Learn about different adaptation strategies to climate change induced urban
water management challenges
— Understand cross-sector effects on the urban water sector and learn how
they can be reduced through planning and modelling
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pos te r pr e sentations

Climate Change Adaptation Strategies on Water Sector in Bangladesh:
A Study of Dhaka City (256)
Ahsan, Md Moynul | Ankara University, Turkey

Development of an Independent Hydrology Audit Methodology to Support Flood
Risk Assessment in the Planning Process in Scotland (100)
Meldrum, Anita | Glasgow Caledonian University, United Kingdom

Evaluation of the Impact of Solid Waste Management on Water (277)
Ali, Manal | TU Braunschweig, Germany

Reuse Water As a Sustainability Proposal for Public Supply in
Passo Fundo-RS, Brazil (186)
Cardoso, Grace | Graduate Program in Architecture and Urbanism (PPGARQ), Meridional Faculty
(IMED), Ph.D., Passo Fundo/RS, Brazil
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Session 18 | Science Development Forum

Science2development lessons for SDGs
Thursday, 9:15–11:00

Berlin

Organized by ITT, TH Köln | Sabine Schlüter and Sudeh Dehnavi

bac kg round

Research on water scarcity and its impacts on a wide range of critical aspects
of human well-being naturally has a strong orientation towards development
challenges, so opening the conference with a keynote entitled “Water Security
and SDGs” is a logical introduction. The agreement of the SDG as a common
global agenda has provided a more precise framework – in comparison to the
preceding MDGs – of issues and indicators for progress on critical issues of
development.
Three major SDG issues – health, food security and migration – are
discussed in four sessions of the conference, reflecting on research and
development achievements so far. The aim of the concluding session is to
review and evaluate the integration of the SDG framework into science,
elaborating from the sessions’ outcome in how far SDGs are an appropriate
guiding principle for researchers in their respective areas. On the other hand,
representatives of the implementing agencies of research resulting in SDGframed development agendas are requested to assess the achievement and
difficulties of science-development integration along the SDG guidelines. As
a result of the roundtable discussion, eventual shortcomings, success stories
and/or areas of improvements shall be elaborated, specifically through better
integration between the areas of health, food security and migration in research
and development activities. Development agents should propose a list of tasks
to scientists to better contribute to achieving the SDGs as a whole.
Beyond the roundtable participants, the audience is certainly invited to
contribute to the discussion.
pos te r pr e sentations

Water, Justice, Security and Conflict (101)
Meldrum, Anita | Glasgow Caledonian University, United Kingdom

68

Session 19

Water Assessment and Modelling
at Different Scales
Thursday, 9:15–11:00

Peking 1

Organized by ITT, TH Köln | Lars Ribbe

the matic ke ynote s

How to Eat Less Water: Global Modeling of Future Food Opportunities
Kummu, Matti | Aalto University, Finland
A growing human population and changing consumption patterns threaten global food security by
increasing pressure on already scarce land and water resources. Various opportunities have been
suggested to sustainably secure future food supply: diet change, food loss reduction and closing
the yield gap. This far, they have been assessed separately or, if combined, on a global level only.
By using global models and optimization methods, we aim to estimate the combined potential
of these opportunities at country level, when only currently used water and land resources are
permitted to be exploited.
We estimated that these measures would have global potential to increase in food supply by
111% and 223% at moderate and high implementation levels, respectively. Large differences were
found between the potential of individual opportunities in a given country as well as total potential
between the countries. These estimates strengthen the current understanding: combined potential
would meet the increased global food demand by 2050 but be still insufficient for various countries
in Africa and Middle East. Several potential future research opportunities are proposed to improve
integration of measures.

Research at ICWRGC and the Sustainable Development Goals Assessment
Core Group at the Sustainable Water Future Program
Fader, Marianela | International Centre for Water Resources and Global Change (UNESCO)
The International Centre for Water Resources and Global Change (ICWRGC) is hosted by the
Federal Institute of Hydrology in Koblenz. The presentation will give an overview about the research
topics of the ICWRGC: water diplomacy, water quality, climate change impacts and sustainability
science. The center co-leads the Core Group "Sustainable Development Goals Assessment" at the
Sustainable Water Future Program. The presentation will provide an overview of the activities of this
group that includes 35 scientists from 15 countries and aims at assessing the capabilities of global
models to contribute to the SDG agenda and analyzing the opportunities given by the Agenda 2030.

or al pr e sentations

Basin-level Evaluation of Field-Scale Water Saving Measures, using of SWAT
Model and Water Accounting (WA+) Framework (133)
Morid, Saeed | Tarbiat Modares University, Iran

Linking Food to Water and Energy Security – A Nexus Approach Applied to
South Africa under Present and Projected (338)
Schulze, Roland | University of KwaZulu-Natal, South Africa

Integration of Local Higher Resolution Water Data Sets into Global Water Risk
Assessment (345)
Coelho Costa, Felipe | World Wide Fund For Nature (WWF) Germany, Germany
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pos te r pr e sentations

Water Accounting for Risk Assessment:
A Case Study from Ganga River Basin (326)
Bassi, Nitin | Institute for Resource Analysis and Policy (IRAP), India

AquaCrop Model Simulation for Water Productivity of Teff under a Given
Climatic Variability (Eragrostic tef), a Case Study in the Central Rift Valley
of Ethiopia (249)
Yihun, Yenesew | Addis Ababa University institute of Technology AAiT, Ethiopia

Empirical Evidence of Climate Variability on Urban Residential Water Demand
in a Developing Country (276)
Orrego, Sergio | Universidad Nacional de Colombia, Colombia
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Session 20 | Science Industry Forum

Water Smart Cities
Thursday, 9:15–11:00

Peking 2

Organized by ITT, TH Köln | Johannes Hamhaber

bac kg round

For the first time a WHO report states that the majority of the global population
lives in cities with a projected growth of 70% by 2050. Many cities nowadays
are faced with huge challenges in adaptation to rapid growth and the provision
of necessary infrastructure. Smart cities follow the objective to make the city
livable, more efficient and achieve sustainable growth but challenges in finance,
logistics and policy are tremendous. Within the concept of six sectors, water
infrastructure forms one the most important. Management of water losses gains
importance with accelerating stress in supplies due to population growth and water
scarcity. A smart cities water management and distribution has to be feasible in
the long run and should provide the capacity in monitoring essential information for
enhanced decision making in order to enable direct respond to critical maintenance
requirement. Furthermore systems should provide possibilities in networking with
other sectors to examine interdependencies.
In order to jointly gather understanding on current challenges this session
aims at collectively exchange knowledge and give insight, discuss practice and
methodologies, explore innovative ideas and experiences and address best practice
in sustainable and smart water management and distribution systems.
or al pr e sentation

Being Prepared: Smart Data in Disaster Risk Management (320)
Willkomm, Marlene | Stadtentwässerungsbetriebe Köln, AöR, Germany
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