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Integrated water resources management is 

becoming increasingly important for sustainable 

development and for the management of water, 

land and other related resources. Whereas in the 

past, mainly standalone solutions have been 

promoted, new management strategies are based 

on a holistic approach. By including social equity, 

ecological sustainability and economic efficiency 

an equal access to water, with respect to quantity 

and quality and for a large number of people is 

possible. At the same time the environment as the 

most important resource for future generations 

can be protected. 

 

It is therefore my pleasure to introduce the 

17th Annual Colloquium of the IAHR Young 

Professionals Network Baden-Württemberg with 

the topic: “Integrated Water Resources 

Management”. This year young professionals, 

scientists, researchers and leading experts from 

around the world will gather again to present 

cutting edge science, exchange knowledge and to 

discuss the importance of the topic. 

 

Ph.D. Stefan Haun 

Academic Link 

IAHR -BW 
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On behalf of the 2016 IAHR Committee, I would like to 

welcome each of you to the 17th edition of the IAHR 

Annual Colloquium. This is an important time for us, as an 

organization, as we continue to grow, improve and 

consolidate us as an academic and professional orientation 

for the water-related students of Baden Württemberg. We 

hope to continue to bring together talented and motivated 

professionals in more forums like this, to ensure that 

IAHR-BW remains at the cutting edge.  

 

The topic of this year’s colloquium is Integrated Water 

Resources Management (IWRM). For all of us it is well 

known that water is a key factor for socio-economic 

development, health and productivity of societies and 

maintain the integrity of ecosystems. This means that 

water related issues cannot be consider in isolation. For all 

of the aforementioned, we tried to include in our program 

diverse speakers that will allow us to have a broader 

understanding of IWRM. Throughout this Colloquium, you 

will learn and exchange ideas with respected professionals 

in the fields of: rainwater harvesting, management of river 

basins, urban drainage and renewable energies.  

    

  I would like to thank each of you for your participation in 

the IAHR 17th Annual Colloquium and for bringing all of 

your knowledge to our event. During the course of the 

Colloquium, I will like to ask you to stay engaged and help 

us on making this event productive for all. A truly 

successful professional is that one that put all of his 

knowledge and efforts in improving the current path of 

development. Let us dare to shape the future the way we 

want to and let us all be truly successful! 

 

Nerea Portillo De Arbeloa 

President 

IAHR - BW 
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Automated Calibration for Numerical                                        

Models of River Flow 

 
Betsaida L. Fernandez D. 

 

 

 Calibration for a numerical model is fundamental since the beginning 

of all systems modeling, to approximate the parameters that can mimic 

the system behavior. Thus, an assessment of different deterministic and 

stochastic optimizations methods is undertaken to compare their 

robustness, computational feasibility, and global search capacity. Besides 

the uncertainty of most suitable methods is analyzed. These optimization 

methods minimize the objective function that comprises synthetic 

measurements and evaluated data; synthetic measurements replace 

observed data set to warranty an obvious unique parameter solution. The 

input data for the objective function derivate from a hydro-morphological 

dynamics numerical model that represents a 180-degree bend channel. As 

result, the parameter landscapes show highly ill-posedness in the 

mathematical problem. The minimization of the objective function by 

different candidate optimization methods indicates a failure in some of the 

gradient-based methods as Newton Conjugated and BFGS. Others indicate 

partial convergence, such as Nelder-Mead, Polak und Ribieri, L-BFGS-B, 

Truncated Newton Conjugated, and Trust-Region Newton Conjugated 

Gradient. Some others indicate parameter solutions that are out of the 

physical limits, such as Levenberg-Marquardt and Least Square Root. 

Furthermore, it exists a significant computational demand for genetic 

optimization methods, such as Differential Evolution and Basin-Hopping, 

and for Brute Force method. Deterministic Sequential Least Square 

Programming and scholastic Bayes Inference theory methods present the 

optimal optimization results. The application of suitable methods with 

observed data in the objective function only converges after adding weight 

to some important measurements points 

  

Abstract 
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The Application of Game Theory in                                                  

Water Resources Management 
 

Yasaman Tavana 

 

  

  Game theory is the study of mathematical models of conflict and 

cooperation between intelligent rational decision-makers. Game theory is 

mainly used in economics, political science, and psychology, as well as 

logic, computer science, and even environment management. Managing 

water resources systems usually involves conflicts. In the other hand, 

interest in water resources conflict resolution has increased over the last 

decades, mainly originating from the growing concerns regarding the 

climate change and possible water crisis in the near future.  

 Game theory can identify and interpret the behavior of parties to 

water resources problems and describe how interactions of different 

parties who give priority to their own objectives, rather than system’s 

objective, result in a system’s evolution. This presentation reviews 

applicability of game theory to water resources management and conflict 

resolution through a series of non-cooperative water resource games and 

examples, and tries to shed light on the possibility of using mathematical 

theories when it comes to negotiations and arguments between nations 

regarding environmental issues. 
  

Abstract 
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 A Locally Adapted IWRM Process for the                              

Zayandeh Rud River Catchment in Isfahan, Iran 
 

Jila Khalighi 
     

 

 The Zayandeh Rud River is one of the most important surface water 

resources in the central parts of Iran. It passes through the middle of the 

historical city Isfahan. While there is an increasing demand for domestic 

and industrial purposes, heavy climate change, and uncontrolled water 

withdrawal from surface and groundwater has led to a long period of 

drought in this region, which has caused severe problems. Because of the 

significant importance of the Isfahan province in terms of industry, 

tourism, and agriculture a sustainable solution is vital to find as soon as 

possible.  

 The German Federal Ministry of Education and Research 

(BMBF) with cooperation of Iranian Ministry of Energy and Isfahan 

Regional Water Company have started “The IWRM Zayandeh Rud 

project” in February of 2010. The aim of German-Iranian cooperation is 

the development of a sustainable water sector for the Zayandeh Rud 

catchment in Central Iran. The core of the project was the development 

of the water management tool, a data-based tool for the quantitative 

simulation of the water resources in the catchment and assessment of 

water management decisions. WMT will be further developed to become 

a decision support system. 

  

Abstract 
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Water Resources Management in Lima 

 

Hiraida Perez 

  
 

Peru, a country with 30 million habitants, and it is estimated that by 2025, 

there will be water scarcity in the capital Lima were 1/3 of the population lived 

(World Bank) and that is consider a second biggest desert city in the world after 

Cairo. 

Water in Lima is provided by the Water Supply and Service Provider -

SEDAPAL that oversees around 1.4 million water connections in all the city with 

a 687.6 million of cubic meters of safe water produced in 2014 and non-billed 

water of 29.1%. The water comes from different sources, such as lakes and dams 

in the Pacific basin and dams and lakes in the Atlantic basin that represent the 

62% of the stored water for the city and that is conducted to the capital through a 

water pipeline (Project MARCA IV). To improved and secure water accessibility 

in the long term, there are water transport projects called the “Marca Projects”, 

and a desalinization plant (PROVISUR) under construction to provide water in 

the south of the city. However, there are populated areas without direct water 

supply or connection to sewer system, where inhabitants obtain water from hand-

dug wells, rivers, water canals or intermediaries (through cistern trucks), but the 

quality of the water is not assured and the price of water can raise up to 12 times 

more. Regarding wastewater treatment, by the end of 2014, 75% (409 million m3) 

of the total wastewater production was treated thanks to the operation of a new 

wastewater treatment plant (Taboada) that used advanced primary treatment 

and a submarine emissary (the biggest in its kind in South America). A 100% of 

treatment is expected to be achieved by a second plant with similar technology, 

currently under construction. 

Finally, there is still many aspects that need to cover to improve the water 

resource management in the city, such as: secure long term water availability, 

land management, reach a 100% of inhabitants connected to the water supply 

network, identified and close illegal sewer discharges in rivers, improve and 

modernize wastewater treatment plants. 

 

Abstract 
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Green Mine Optimization Strategy into                            

Protection Acid Mine Drainage 

 
Hajrah 

  
 

 

 Mining activity has been a huge contributor of environmental 

problems as the consequences of technology approach and natural 

resources to complete human daily need. Moreover, the implication 

about the effect of mining area would be created unbalance system 

among mining and human life, which the source problem for Acid Mine 

Drainage (AMD). AMD has been the ultimate cases in mining 

production in the world that effects to environmental pollution and 

prior catalyst caused the flawed of production target in number of 

mining companies. Green Mine Optimization Strategy was developed 

sustainable system to protect water flow contaminant existence that 

will be occurred in the source of mining excavation area in South Block 

Area PT Mega Alam Sejahtera, East of Kalimantan. This site has been 

conducted by number of scenario methods were Vadoze zone coal water 

contaminant, Runoff water encapsulation, Water Monitoring Point 

management which all methods used MINESCAPE 4.119 to support 

sustainable water contaminant of management modeling system. 

Hence, could be described the pattern of water management scenario 

from pre mining, mining and mining closure in simultaneous water 

indications from inlet flow forming until outlet flow forming by 

optimum condition. Therefore, the AMD Protection formula should be 

predicted the feasibility of determination post-mining, post-

reclamation, water quality and designing protection plan for defining a 

life of mine process from rainfall water flow inlet to outlet flow system 

on mine operation concession area. Overall, the scheme of scenario 

would be showed the sustainable of water flow contaminant modeling 

system to protect AMD flow on runoff water, mining excavation, water 

monitoring point and Sambarata River.  

Abstract 
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Narmada River Basin (Sardar Sarovar Dam Project)                     

Challenges and Solutions 

Goswami Taranggiri Hareshgiri 

  

 

 

Narmada River, the fifth longest in India, begins its 1312 km (813 mile) flow 

to the sea near the village of Amarkantak in Madhya Pradesh state.  Later the 

river is being shared by three states of India. Plans for dam construction were 

initiated in 1946 in order to supply water for irrigation and safe drinking water. 

It is one of the largest and most controversial interstate, multipurpose river 

valley infrastructure development projects in the country.  Works could not 

start due to water sharing disputes among the concerned states. The Narmada 

Water Dispute Tribunal (NWDT) was formed to resolve the issues and allocate 

the water shares. After several proposals by all states, finally THE SARDAR 

SAROVAR DAM PROJECT (SSP) from Gujarat government was selected. On 

the other hand, movement “Narmada bachao yojana (NBA)” that wanted to 

preserve the river and to oppose the government plans to construct the dam. 

They were successful to halt the construction of dam. However after reviewing 

the project, Supreme Court of India again allowed to construct the dam. Now, 

under construction the dam already has the positive effects on regions and 

population. The SSP is a 1,210m long concrete gravity and will be the third 

highest concrete gravity dam (163 meters) in India. It will be the second largest 

in the world with in terms of the volume of concrete (6.82 million cu.m). 

Currently it is providing 25 million people safe drinking water and it is going to 

be 30 million by 2021. The SSP is designed to generate electricity at the River 

Bed and Canal Head Power Houses having a combined installed capacity of 

1450 MW. Additionally, Narmada main canal is the biggest lined irrigation 

canal in the world (458 KM). Despite of the all issues around the project, 

construction of the dam was not scaled back and halted. It is integrated project 

as all responsibilities were defined, economic and environmental factor were 

considered, however the process were not inclusive as the stakeholder were not 

involved. 

  

Abstract 
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The Importance of Model Selection in                                             

Hydro-Morphodynamic Models 

 
Farid Mohammadi 

 

  

      

Modern river management must tailor manifold functions, such as 

flood protection and provision of safe and efficient navigation, 

floodplain agriculture, ecology and recreation. In the context of 

Integrated Water Resource Management (IWRM), a good grasp of 

hydro-morphodynamic processes, which assess the hydraulic regime 

and sediment transport processes in rivers, plays a major role to 

accommodate its often-conflicting functions, especially for multi-

function rivers in densely populated areas. In the last century, a 

variety of tools have been introduced and developed to improve our 

perception of sediment transport and the resulting changes in river 

bed topography. This led to a range of numerical process-based models 

that are commonly used in present river engineering and 

management practice owing to the increase in computer capacity and 

the development of numerical methods.  

However, modeling the complex interactions of hydro- and 

morphodynamic processes is driven by various physical and numerical 

parameters. River systems are of a dynamic and stochastic nature and 

the underlying processes are not completely understood. An imperfect 

description of physical processes, along with the inability to 

accurately quantify the model inputs and parameters, leads to 

uncertainty in predictions. Furthermore, many processes are 

reproduced using empirical formulations. Usually several 

formulations for the same process (e.g. bed load equation) exist and 

the modeler must be aware of the limitations of these models to be 

able to reproduce the real behaviors of the river.  

  
  

Abstract 
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Numerical Modeling of Tacamocho meander,                           

Colombia 

Stefania Carvajal-Arciniegas 
 

 

 

A numerical model was done with the aim to represent the 

hydrodynamic and morphodynamic behavior of the Tacamocho 

meander (located in the Department of Bolivar, Colombia) and how his 

morphological evolution would affect the municipality of Tacamocho 

since the neck channel is already eroding at a high rate the bank where 

the municipality is located. The municipality of Tacamocho is located on 

the western bank of Magdalena River (Figure 1). The Magdalena River 

is economically the most important river in Colombia; it originates in 

the south of the country from where it drains the Andes Mountains. 

About 1600 km downstream it reaches the Caribbean Sea at the city of 

Barranquilla, with an average discharge of 7200 m3/s.  The numerical 

model was developed on Delft3D a multidimensional simulation 

program based on finite differences. Historical information of 

precipitation, flow rate, water levels and depth was used to generate 

the final model. In order to obtain the most accurate model of the river 

behavior, a comparison between the different sediment transport 

equations was done, using multiple design periods and different grid 

sizes. The results in the model show that the outer meander will end 

completely sediment and most of the flow will continue through the new 

meander. According to this results, the bank where the municipality is 

located will have high erosion problems, for which is necessary a 

protection structure. In a second case scenario, where an extreme 

raining event was simulated, the river will inundate the near land and 

generate a cutoff channel of the younger meander, this would 

eventually generate the final neck cutoff of the meander but this 

scenario has not been yet analyzed. 

Abstract 
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Contingent Valuation of a more 

Sustainable Water Management in the 

Tarim Basin 

 

                Prof. Dr. Michael Ahlheim  

 

Currently Professor of Economics, esp. Environmental Economics, 

Regulatory and Consumer Policy Institute of Economics in Hohenheim 

University, with more than 40 years of experience in the field and 

multiple research projects and publications in Economics. 

 

  
 

 

    The talk is based on the Sino-German research project "Sustainable 

Management of River Oases along the Tarim River" (SUMARIO). This 

interdisciplinary project deals with possibilities to improve the living 

conditions of people in the Tarim Basin in Xinjiang in the Northwest 

of China by implementing a more sustainable water management 

along the Tarim River. While the implementation of a new water 

management system will be costly, it is not clear if it is worthwhile 

realizing, as long as the social benefits accruing from such a project 

are unknown. In this talk the principles of the economic appraisal of 

environmental projects creating benefits, which are not traded in 

markets and for which no market prices exist (stopping desertification, 

protecting roads and settlement against sandstorms, enhancing 

landscape beauty etc.), will be explained and the empirical results of 

the SUMARIO project will be presented. The talk will focus on 

methodological aspects of the Contingent Valuation Method (CVM), 

which was used for the appraisal of the SUMARIO project. 

   Abstract   Abstract 
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Water Stewardship – IWRM in Practice 

Mid-Term Review of the International 

Water Stewardship Programme (IWaSP) 

 

 

Mr. Hans Hartung 

 

 

   Mr. Hans Hartung is a known water expert in international 

development with more than 30 years of experience.  He has a strong 

theoretical and practical background in water supply, sanitation, 

small hydropower and water resources management. Through his 

experience in the developing world, he has come to realize the 

importance of a comprehensive approach to and responsible 

management of our water resources. 

 
 

 

   The global case for water stewardship will be made. The 

International Water Stewardship Programme (IWaSP), its origins and 

evolution will be shown. The mid-term review was conducted in 

September and October 2016 to look backwards (lessons learned) and 

forwards (recommendations) at the programme after half-way of the 

planned 6 years period. Examples of concrete projects, i.e. 

partnerships in the countries of Zambia, Uganda, Kenya and South 

Africa are given. 

 

   Abstract 
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BIRCO Rainwater Management-     

Drainage in its Best Form 

Peter Wingenbach                                                       

(BIRCO GmbH Baden-Baden) 
 

 

Mr. Peter Wingenbach has been working as a salesman for 

technological products for more than 40 years. Since 17 years, he is 

working at BIRCO GmbH in various sales functions, in the past 6 years 

as a key account manager. Since 2015, Mr. Wingenbach is working as 

Strategic Sales International. His tasks are the network expansion with 

international key accounts, moderation + presentation in congresses 

and workshops as well as the joint development of new systems. Our 

résumé for the future is, that we want to contribute jointly to the 

realization of new ideas and that these products and solutions will help 

for a clean environment. 

 

 

 
Rainwater is an important resource all over the world and must be 

kept clean in the cycle. Contaminates must therefore be avoided or 

filtered. Where technically possible, the rainwater should no longer 

be piped into the sewage treatment plant, but cleaned up on its own 

surface or flow into waters. 
 

 

 

 

   Abstract 
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Urban Rainwater Harvesting in 

Germany: History and Highlights 

 

Dipl.-Ing. Klaus W. König 

 

 Klaus W. Koenig, Dipl.-Eng., works as a 

trade journalist and consulting engineer in Ueberlingen on Lake 

Constance in Germany. He has participated in numerous projects in 

the areas of building construction and modernization, ecological 

construction techniques and healthy living spaces.  

 He has advised as a sworn and court-certified expert in the 

field of rainwater management and is the author of several books in 

German on this subject. He is a regular contributor of articles and 

reports to professional journals.  

 Klaus Koenig has lectured on the subject at International 

Symposia of the United Nations in Japan and Korea. He has worked 

as a consultant in a series of design charrettes hosted by the United 

Nations Environment Programme UNEP, by the Chinese Academy 

of Science and by the Canadian Government.  

 

 

Cities and Megacities all over the world still have increasing 

population, limited space and increasing prices for real estates. 

Thus, dense and compact residential areas emerge. Infrastructure 

for potable water, rainwater drainage and sewerage water is 

limited. The history of rainwater harvesting in Germany, to 

substitute potable water, shows one way how to reduce the water 

need. Even while adequate population growth, public infrastructure 

has not to be changed, dimensions of pipes for water and 

wastewater are still sufficient.  

With financial help of Berlin Senate Department for Urban 

Development the case study of Belss-Luedicke-Strasse housing 

estate started in 1999 to be a highlight of a new style of sustainable 

and innovative water concept. 

   Abstract 
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Expansion Planning of Energy Storage 

Technologies Including their Interactions 

with the Water Sector 

 
M. Sc. Jannik Haas 

 

 Jannik Haas studied his Master of Science in Water Resources 

and Environment Engineering at Universidad de Chile and worked as a 

researcher in the Energy Center of the same university. Since mid-2015 

he is a PhD student at the Institute for Modelling Hydraulic and 

Environmental Systems (LS3/SimTech) at University of Stuttgart. His 

research focuses on the integration of renewable energy technologies. 

 
 

 

 

In order to include massive amounts of renewable energy 

technologies, the power systems need to become more flexible than they 

are today, for example by deploying energy storage systems (ESS). 

Nowadays available ESS differ vastly in terms of investment costs, 

lifetime, efficiencies and flexibility, making the decision in which 

technology to invest quite difficult. Moreover, the benefits of ESS do not 

only depend on the features of each ESS, but also on the characteristics 

of a particular power system. Research concludes that there is no single 

ideal technology of ESS for the energy transition. Consequently, the 

natural and pressing question is: what is the optimal mix of ESS? This 

presentation shows the trends and challenges in finding this mix of 

ESS. Further, it will focus on the potential interactions and impacts on 

the water sector in Chile.   

 

 

 

 

 

   Abstract 
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IAHR IN BRIEF 
 

IAHR, the International Association of Hydro-Environment 

Engineering and Research, particularly promotes the advancement 

and exchange of knowledge through working groups, specialty 

symposia, congresses, and publications on water resources, river and 

coastal hydraulics, risk analysis, energy, environment, disaster 

prevention, and industrial processes. Among the variety of activities 

which are undertaken to achieve our mission are: 

 Organising events: congresses, specialty conferences, workshops 

and continuing education courses. 

 Technical meetings through our Sections 

 Regional meetings through our Regional Divisions 

 European Engineering Graduate School Environment Water: 

IAHR-EGW, Stuttgart 

 Participation in international programs such as UNESCO, WMO 

and ICSU 

 Promotion of student activities 

 Publications 

The objectives of applied research, scientific exchange, and 

technology transfer and research management provide an umbrella 

for all IAHR endeavours. The scope of IAHR involves research, 

engineering applications and their interactions and thus caters to the 

needs of both individual and corporate members. Hydraulics covers 

only one part of the water resources domain and most applications, 

developments, policies, and engineering works must consider all 

aspects of that domain. IAHR provides an excellent basis for co-

operation with other water-related associations, where common 

interests call for combined efforts in hydrology (IAHS), urban water 

(IWA), development of water resources (IWRA), coastal and maritime 

engineering, etc. Specific developments which take place within the 

IAHR disciplinary field but have thematically larger implications and 

application areas (e.g., hydroinformatics) are stimulated by IAHR. 

Professionals from different disciplines will find a place in IAHR, and 
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interactions with neighbouring disciplines possibly covered by other 

associations are stimulated and can find proper attention. 

IAHR is a member of the International Council of Scientific Unions 

and other important bodies. 

The IAHR-BW is dedicated to promote students activities and to 

facilitate their communication with young water professionals 

worldwide and internationally renowned researchers. 

The IAHR-BW has members from international, water related, 

study programmes at the University of Stuttgart like the ENWAT 

(Doctoral Programme) and the WAREM (Water Resources 

Engineering and Management), as well as other Master programmes 

from Universities located in Baden Württemberg. 

Furthermore, the IAHR-BW has Young Professionals members and 

former colleagues from companies located in the region of Baden 

Württemberg, thus creating a powerful academic network, 

simplifying the step from university into profession for its members. 

 

 
The International Association for Hydro-Environment Engineering and 

Research 

Young Professionals Network, 

Baden Württemberg (IAHR-BW) 

 

https://iahrbw.wordpress.com 

 

                 

                                                                
 

 

IAHR-BW 

https://iahrbw.wordpress.com/
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