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Adaptive management of the urban water balance
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B.1 quality control
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B.3 system optimization
B.4 data measuring management
B.5 simplified simulator

C.1 landscape planning
C.2 water balance model
C.3 potential analysis

stromwater management
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D.1 central information portal
D.2 module concepts
D.3 integrated approaches in participative planning

Figure: Topics and sub-projects of the joint project SAMUWA

The city – a hydrological system in change
Steps towards an adaptive management of the 
urban water cycle(SAMUWA)
Project homepage: www.samuwa.de

In the future urban infrastructure will be exposed to 
changing boundary conditions. Large-scale trends 
like climate change and demographic change will 
coincide with local developments like changes in ur-
ban structure. In this context we have to rethink con-
cepts and structures of urban infrastructure. In the 
fi eld of urban drainage this is particularly important 
as the current systems are highly static and infl exi-
ble. 
The joint research project SAMUWA is one of 13 pro-
jects of the German BMBF (Federal Ministry of Educa-
tion and Research) program “Intelligent and multi-
functional infrastructure systems for a sustainable 
water supply and wastewater disposal” (BMBF-INIS) 
that will be executed in the years 2013-2016. 
The project was initiated and is coordinated by the 
department of urban drainage at the ISWA. Solutions 
leading from the static approaches in planning and 
operation of the urban drainage system to an adap-
tive and dynamic management shall be developed. 
The implementation of the research project will be 
realised on four pilot areas in Wuppertal, Münster, 
Gelsenkirchen and Reutlingen that are characterised 
by different conditions with regard to urban draina-
ge and to topographic, geologic and urban condi-
tions. In these areas the development of the cities 
and their infrastructure will be analysed in order to 

prepare a Best-Practice catalogue for water sensitive 
urban design. Other partners will develop guidelines 
as well as a simulator for discharge control in sepa-
rate and combined sewer systems. The approach of 
planning urban drainage will be extended by consi-
dering moreover the urban water balance as well as 
assessing interactions of urban drainage and ground 
water. Another project will combine urban drainage 
with urban and landscape planning and will produce a 
guideline for stormwater management and fl ood pro-
tection. Measures for the retention and infi ltration of 
stormwater will be integrated into the development 
of urban and landscape planning in order to achie-
ve a water-sensitive development of cities. Another 
focus will be to analyse the organization of planning 
processes as well as their institutional framework 
critically in order to develop adaptation options for 
planning practice and operational structures and pro-
cesses. One result shall be a guideline concerning 
organisation and governance for planners and admi-
nistration in municipalities and authorities. Conside-
ring the communication of the project a pavilion will 
be designed and used at different events to get into 
contact with citizens and various stakeholders within 
the project areas with the aim of overcoming barriers 
between urban drainage, urban planning and urban 
development.
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In addition to the management and coordination of 
the research project, the ISWA is involved in two 
sub-projects:
The ISWA is active in the subproject for implemen-
ting a prototype of a global real time control of the 
sewer system in Reutlingen. The ISWA supports the 
subproject leader InfraConsult with quality measure-
ments in two combined sewer overfl ow tanks (CSO) 
in the combined sewer system. Since August 2014 
UV / Vis spectrometer probes are installed to gather 
online-quality data in the feed channel of the fl ow 
dividing structure of the CSO tanks (see fi gure 2). 
In 5-minute measurement intervals suspended so-
lids (TSS), chemical oxygen demand (COD, fi ltered 
and total) and nitrate are measured. The data is che-
cked, processed and archived in data management 
software. The aim of the measurements is a better 
understanding of the load specifi c processes in CSO 
tanks, support for the development of the control al-
gorithms and an estimation of reduced emissions into 
the receiving water body. This will ensure a long-term 
functional verifi cation of the global real time control 
of the sewer system.
Furthermore the ISWA is working on a subproject 
infi ltration and groundwater management in urban 
areas.
Defective sewer pipes often have a draining effect on 
groundwater and lower the groundwater level perma-
nently. After reduction of infi ltration into sewer pipes 
as a result of sewer rehabilitation critical increases in 
groundwater levels can occur. This may lead to water-
logging and therefore cause damage of infrastructure 
and buildings. To prevent these possible negative ef-
fects of sewer system rehabilitation, areas in risk of 
waterlogging should be identifi ed before implementa-
tion of rehabilitation measures. Thus, a methodology 
should be developed to identify areas in risk of critical 
groundwater rises after sewer system rehabilitation 
in order to give the municipalities the opportunity to 
plan alternative drainage measures before waterlog-
ging occurs. In close cooperation with the Emscher-
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genossenschaft a methodology which enables muni-
cipalities to carry out preliminary investigations with 
existing data without having to build expensive and 
very costly and time consuming groundwater models 
was developed. The methodology was elaborated ba-
sed on modelling results of a model area in the Em-
scher region. All operations are simple geostatistical 
and mathematical operations that can be carried out 
in geographic information systems (GIS) (see fi gure 
3). Result of this project is an expert tool for muni-
cipalities how to carry out a fi rst preliminary assess-
ment of critical areas.

Process fl ow simplifi ed GIS-Methodology

Figure 3: Process fl ow GIS-methodology for identifi cation of sewer pipes which could cause a critical rise of 
groundwater level in consequence of sewer system rehabilitation (Bachmann et al. 2015b)
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