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New training partnerships with the Water 
Industry 

Land of the MUSCOs  

The Centre for Water Systems has been successful in 
obtaining five new fully funded EngD studentships to 
start in September 2011. Students on this four-year 
programme of study will be co-supervised by academic 
and industrial partners and will be based with industrial 
partners: United Utilties, HR Wallingford, Northumbrian 
Water, Hydro International and AECOM. 
This pioneering postgraduate programme, ’STREAM’ is 
delivered by five major academic centres of excellence 
in Water Science and Engineering, including the Centre 
for Water Systems at Exeter. Recently the programme 
scooped the prestigious ‘People Initiative of the Year’ prize at the Water Industry 
Achievement Awards, for its commitment to developing the future engineering lead-
ers of the water industry. 
The ‘STREAM’ programme, an Industrial Doctoral Centre (IDC) for the Water Sector 
funded through the Engineering and Physical Sciences Research Council (EPSRC) 
and with project sponsorship from companies in the water sector, is the first exam-
ple of a multi-university collaboration at PhD or EngD level in the sector. The pro-
gramme enables talented researchers to develop their skills and careers, while ob-
taining an Engineering Doctorate (EngD) degree. 

Further from Dr Guangtao Fu 
(g.fu@exeter.ac.uk)  
 

“Present infrastructure service delivery is 
characterised by isolated supply streams 
for an uncontrolled demand, is uneconom-
ical, inefficient, and ultimately unsustain-
able.”    
So goes the premise for a new 3-year, 
EPSRC-funded project that ask what kinds of alternatives can be identified and im-
plemented and specifically whether Multi-Utility Service Companies, or MUSCos are 
one of them.   
The goal of the project is to bring the age of the MUSCos forward: to characterize 
possible multi-utility service-based performance contracting, to understand the cur-
rent opportunities and barriers to MUSCo development, and to realistically model 
the socio-technical systemic changes required for a true MUSCo expansion.  The 
CWS Co-Investigator is Professor David Butler, d.butler@exeter.ac.uk.  
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Research Projects 

Research Engineer, William Sayers is making great progress with a project he is undertaking for his EngD de-
gree. In association with HR Wallingford, this project, which started in January 2010, investigates the potential 
for the application of AI-based optimisation tools (such as genetic algorithms, GA) to the outputs of the SAM 
project. In general terms, the optimal design for a drainage network (system) can be achieved by selecting the 
‘best’ values for pipes and for manhole storage volume, given the expected loadings (rainfall models) of the sys-
tem and the technical/hydraulic requirements, i.e. by selecting a (previously unknown) combination of pipe di-
ameters and storage volumes, that will either minimise costs or maximise the ‘benefits’ from the drainage sys-
tem, or (preferably) achieve both goals.  
 
William Sayers, has already developed a multi-objective GA (MOGA) for drainage system optimisation. In com-
parison to the single objective approach, MOGA presents three advantages: 
 
• Instead of a single solution, a whole ‘group’ of non-inferior solutions is obtained, a fact extremely useful 

for sensitivity analysis; 
• There is no need to apply any penalty factors — constraints are taken care of internally; 
• The aggregated benefits objective function allows the introduction of Multicriteria Decision Making models 

for estimating benefits, which may include relative weights for the criteria, hierarchical analysis and fur-
ther Artificial Intelligence (AI) techniques (e.g. fuzzy reasoning). 

 
With the introduction of multi-objective optimisation the whole design of the algorithm moves away from strict 
numerical functions, acquires flexibility and may act as a Decision Support System for drainage network design 
optimisation (Savić et al., 2011). The major problem that will be encountered during implementation is expected 
to be the time needed for a single simulation of the system by SAM-UMC. Given that several thousand evalua-
tions need to be carried out for the MOGA to converge and produce optimal solutions, resolving this problem 
will be essential, and subject to further innovative research in the project. 
For further information please contact Professor Dragan Savic: d.savic@exeter.ac.uk 
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New technology for Adaptive Flood Risk Management 

Development of Artificial Intelligence techniques for flood risk management in urban areas 

 

Thamesmead Area with optimised linear defence systems  

This technology, combined with a state-of-the-art RASP tool, developed previously by HR Wallingford, is em-
ployed to evaluate the risk associated with each intervention strategy over a long-term planning horizon. The 
new technology enables the decision maker to modify and update investments when knowledge of the future 
state comes to light thus leading to monetary savings.  
These methods have been successfully tested and verified on the Thamesmead case study. Following the suc-
cess of the above project, further collaboration between CWS and HR Wallingford will continue with a new 
4 year STREAM EngD project which will start in October this year. For further information please contact Pro-
fessor Zoran Kapelan (z.kapelan@exeter.ac.uk). 

We can report a successful outcome to a Knowledge 
Transfer Partnership between CWS and HR Walling-
ford working on the development of new technology 
for flood risk management in the Thames Estuary.  
Ms Michelle Woodward, supervised by Professor 
Zoran Kapelan and Mr Ben Gouldby, has developed 
a new technology and decision support tool for adap-
tive flood risk management under future climate 
change uncertainty.  The new technology makes use 
of Multi-objective Evolutionary Optimisation and Real 
Options Analysis.  
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The EU project, TRUST (Transitions to the Urban 
water Services of Tomorrow) was launched in May 
at a two-day meeting held in May in Mulheim (Ruhr), 
Germany. This project brings together 31 international 
partners led by the IWW Rheinisch-estfaelisches Insti-
tut fuer Wasser in Germany.  
Its aim is to develop a range of new methodologies and associated 
tools and techniques to help water authorities and utilities formulate 
and implement appropriate urban water policies covering the full water 
cycle with regard to cost-effectiveness, performance, safety and espe-

cially sustainability. For more information please contact Professor Zoran Kapelan z.kapelan@exeter.ac.uk. 
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Computational modeling in Tidal Turbines 

Professor Dragan Savic was one of three speakers who participated in the recent 
BBC World Service’s Forum programme. Other speakers were the former World Bank 
economist Dambisa Moyo and the Australian musicologist, Malcolm Gillies.  
 
They discussed new responses to the current economic problems facing Europe and 
the USA. Dragan Savic put forward new ways to assess the risks experienced by 
changing environmental conditions through his work with mathematical models.  
He also suggested that children from the age of 7 should be taught Systems Theory.  
This would give them the tools to view the world as it really is: a complex set of inter-
connecting systems.  The discussion can be listened to online at the BBC website.  
 

Tidal Energy can make a major contribution towards the UK’s energy 
requirements. One area of great importance to the development of this 
resource is the computational modelling of the installations. 
Computational Fluid Dynamics (CFD) is the use of computers to predict 
the flow of fluids (air or, in this case, water) around an object such as a 
tidal turbine. Dr Gavin Tabor has been awarded a grant from the Kirby 
Laing Foundation for a PhD student (partly funded also by the College 
of Engineering, Mathematics and Physical Sciences) to investigate the 
detailed modelling of a novel tidal turbine design developed in Exeter 
and currently being trialled in the Exe estuary. The Kirby Laing Founda-
tion was set up by Sir Kirby Laing, son of the founder of the Laing engi-
neering group and a prominent Civil Engineer and Director of that group. The project will start in the autumn. 

In July, staff from CWS will be leading EngD students from the 5 universities and 
UK companies, for a ‘Challenge’ week in Charmouth. 
 
During the week the Research Engineers will be undertaking a practical projects. 
One of these is to come up with innovative and alternative engineering solutions for 
the problems the National Trust has with cliff erosion around St Gabriel’s steps in 
Dorset. 
 
This erosion means that the National Trust has to relocate the steps as the cliff 
erodes every couple of years which is both an expensive and time consuming task. 
It is a particularly important set of steps as it provides the only way up from the 
beach for a number of miles and is a key means of visitors walking along the beach 
escaping from the incoming tide. 
 
We’ll be reporting more on this week in the next newsletter. 

http://www.bbc.co.uk/programmes/p00dd06g
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Overseas partnerships 
CWS strengthened its collaboration with IISc-Bangalore when Pro-
fessors David Butler, Zoran Kapelan and Slobodan Djordjevic trav-
elled to Bangalore as part of a University of Exeter visit to explore 
research synergies with scientists from one of India's most prestigious 
higher education institutions.  
This comes as a follow-up to an earlier visit by IISc Bangalore to Exe-
ter in July 2010. Detailed discussions were held with Professors 
Pradeep Majumder, Sekhar and Mohan Kumar and Dr Nagesh 
Kumar, and the visit included visits to local facilities and interaction 
with research students.  
Significant overlaps and joint areas of interest were identified, and a 
forthcoming EU/India call targeted for a joint application.  Professor 
Majumder plans a more extended visit to the UK later in the year to 
work specifically with Dr Guangtao Fu, but also to develop wider links across the Centre. 

Partnership with the University of South Florida 
We mentioned in our last newsletter David Butler’s visit to the University of 
South Florida.  We’re pleased to say that our joint proposal to fund on-going 
collaboration through the British Council UK-US New Partnership scheme was 
one of 25 successful bids, in competition with 230 submissions. Dr Diego Go-
mez, will be leading workshops in the UK and US with our new partners.  
 

Dr Akbar Javadi represented Exeter University at the Water Security Meeting, organised by British Council in 
Muscat, Oman in March 2011. The meeting involved a team of 10 representatives from UK Universities and rep-
resentatives from different countries in the Gulf region. They explored possibilities for research collaboration in the 
field of Water Security. 

Participation in the Uncertainty Workshop in Australia 
Professor Zoran Kapelan was invited to present and participate in the ‘Uncertainties in Water Resource Models’ 
workshop held in November 2010 in Australia. Thirteen participants were invited from different areas of Water 
Engineering, and from different regions/countries. Over the two-day meeting, led Professor Ana Deletic from 
Monash University, they discussed how uncertainties should be accounted for in different Water Engineering dis-
ciplines, especially in the context of solving forward and inverse problems and using corresponding models for 
decision making. Following the meeting a paper is being prepared for submission to one of the leading Water En-
gineering journals. For more details please contact Professor Zoran Kapelan (z.kapelan@exeter.ac.uk). 

International Workshops in Exeter 
In February, key researchers and stakeholders, working on devel-
oping water balance models for the 5 Case Studies in the FP7 EU 
project WASSERMed (Water Availability and Security in Southern 
Europe and the Mediterranean), came to the Centre for Water Sys-
tems at Exeter for a training seminar on System Dynamics Model-
ling. Participants from Tunisia, Egypt, Jordan, Greece and Italy 
attended the seminar, which provided basic background knowledge 
and hands-on experience on System Dynamics Modelling applica-
tions. The training was provided by Dr Lydia S. Vamvakeridou-
Lyroudia (L.S.Vamvakeridou-Lyroudia@ex.ac.uk) and Dr Janez 
Susnik (J. Susnik@ex.ac.uk). 
System Dynamics Modelling is being used in this project to assess 
the future state of water resource systems under different scenarios of climate change and socio-economic devel-
opment. 
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Real-Time Pump Control Project for Hong Kong 
Also in February, a group of WSD engineers from the Hong Kong Water 
Supply Department visited the Centre for Water Systems to attend a week-
long training workshop led by Professors Dragan Savic and Zoran Kapelan.   
This was part of a consultancy project to provide real-time control software 
for pump scheduling to the Hong Kong Water Supply Department. As part 
of the project, a real-time optimisation tool will be developed together with a 
demand prediction tool to be used for real-time control of water distribution 
pumping facilities.  

Professor Marco Ferrante of the University of Perugia, Italy will be spending much of July and August in Exeter, 
working with Professor Zoran Kapelan and the Centre for Water Systems. Professor Ferrante's research interests 
include experimental work and modelling of pipe systems using transient analysis. During the visit they will dis-
cuss possible collaboration in the area of leakage assessment and detection. For more information please con-
tact Zoran Kapelan (z.kapelan@exeter.ac.uk).  

Distinguished Visiting Fellow at CWS 
Dr Eric Paterson, Professor of Mechanical and Nuclear Engineering and Chief Scientist 
of the Computational Mechanics Division at the Applied Research Laboratory, Penn 
State University in the United States, was awarded a Royal Academy of Engineering 
Distinguished Visiting Fellowship for 2011, to visit Dr Gavin Tabor in the Centre for Wa-
ter Systems. 
They used the visit to collaborate on several projects, including CFD modelling of novel 
tidal turbines and image-based meshing for biomedical CFD.  Dr Paterson gave some 
lectures and tutorials in the Centre about using open-source software such OpenFOAM. 
 

We were pleased to welcome two visitors from the United States in 
May. Dr Philip B. Bedient is the Herman Brown Professor of Engi-
neering in the Dept of Civil and Environmental Engineering at Rice 
University in Houston, Texas. He is an expert in surface and ground 
water hydrology, disaster management, and flood prediction sys-
tems. He is particularly well known for his textbook ‘Hydrology and 
Floodplain Analysis’ (Prentice Hall, 4rd ed., 2008) used extensively 
in the US and around the world.  
Accompanying him was Charles Penland who is Executive Director 
of Civil Engineering Services for Houston-based Walter P. Moore, 
headquartered in Houston, with offices across the United States. He 
has over 30 years of experience in various aspects of engineering 
design, project management and construction with a special interest in hydraulic design, hydrologic analysis, and 
flood protection.   
They gave a fascinating talk to researchers in the Centre on weather extremes, especially in the context of the 
Gulf of Mexico and recent devastating hurricanes. 
 

Visitors to CWS 
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News of Past and Present CWS Members 
Congratulations! 
The Research Excellence Framework (REF) is the latest system for assessing the quality of research in UK 
higher education institutions (HEIs). It will replace the Research Assessment Exercise (RAE) and be completed 
in 2014. Congratulations to Professor David Butler on being appointed as a member of sub-panel 15 (General 
Engineering).  
http://www.hefce.ac.uk/research/ref/panels/main_panel_B_8.pdf. 
 
Professor Zoran Kapelan recently received  the prestigious ASCE 
Associate Editor Award at the EWRI 2011 Congress in Palm Spring, 
California, USA. The award was given by the ASCE Board Publications 
Committee for ‘consistent and exemplary service to the Journal of Wa-
ter Resource Planning and Management’.  

 
Dr Akbar Javadi’s work on numerical modelling and  control of seawater intrusion is 
reported in ‘Water Link International’. 
 
Congratulations also to Akbar Javadi who was also voted as the "Best Lecturer" in 
Engineering by the students at the University of Exeter. 
  
Well done to those CWS students who have completed PhD degrees: 

Abdi Fidar, supervised by Dr Fayyaz Memon and Professor David Butler. The topic of his thesis was 
‘Environmental and Economic Implications of Water Efficiency Measures in Buildings’ 
Dan Jarman, supervised by Dr Gavin Tabor and Professor David Butler.  The topic of his thesis was ‘A Study of 
the Design of Cylindrical Vortex Flow Controls for use in Urban Drainage Systems’. 
Hany Abd-Elhamid, supervised by Dr Akbar Javadi. His thesis topic was: ’A Simulation-Optimization Model to 
Study the Control of Seawater Intrusion in Coastal Aquifers’ (in March 2011).  

Welcome!  
We welcome two new visitors from China, Jun Liu (from Tongji University, Shanghai) and Yang Kun (from Harbin 
Institute of Technology, Harbin). Jun Liu will spend 3 months and Yang Kun 12 months working with Professor 
Dragan Savic.  
 

New Research posts in Urban Water Management and Metabolism-based Ur-
ban Water System Modelling advertised 
The Centre wishes to recruit two Associate Research Fellows to support the work of Professors Zoran Kapelan, 
Dragan Savic and David Butler. These European Commission (EC) funded post is available immediately for a 
fixed term period of 24 months. The successful candidates will work on the FP7 project ‘Transitions to the Urban 
Water Services of Tomorrow’.  
This is a large, collaborative research project aiming to develop a range of new methodologies and associated 
techniques resulting in new knowledge and tools to support water authorities and utilities in formulating and im-
plementing new water policies in order to improve existing urban water system services under changing and 
challenging conditions in Europe.  
For further details please see http://centres.exeter.ac.uk/cws/ or contact Professor Zoran Kapelan (email: 
z.kapelan@exeter.ac.uk phone: 01392 724054). 
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MSc in Urban Water Systems 

Recent Publications 

The MSc in Urban Water Systems is offered by the Centre for Water Systems at 
the University of Exeter and is the only course of its type in the UK. It draws on the 
experience and cutting-edge research capability of the Centre staff together with 
external lecturers from leading companies and government agencies, ensuring de-
livery of a theoretically sound, yet practically relevant course.  
This programme trains students in the essentials of urban water supply and urban 
drainage technology together with the hydroinformatic tools for simulating their per-
formance, all in a context that encourages a wide, integrated systems approach to 
their implementation.  
For full programme details and information about how to apply visit: 
www.exeter.ac.uk/cws/msc 
Topical issues covered on the course include: Water losses and leakage, Water 
efficiency, Climate change, Sustainability, Asset management, Whole-life cost-
ing, Urban flooding, Integrated modelling, Risk and uncertainty. 
Full or part time attendance is possible. The individual Research Project can be un-
dertaken at a place of work with a University supervisor. A Postgraduate Diploma 
and Certificate can be studied over a shorter period.   
For further information please contact Zoran Kapelan z.kapelan@exeter.ac.uk. 

New books: 
The new book, ‘Water Distribution Systems’, edited by Professors Dragan Savić and John Banyard, has been 
published by ICE Publishing (Thomas Telford, UK). This is a uniquely useful book that is applicable across aca-
demic and industrial sectors. Each chapter covers basic topics on water distribution networks. Contributors from 
Exeter include Professors Zoran Kapelan and David Butler. The book can found at: thomastelford.com and also 
at Amazon.co.uk.  
Professor Zoran Kapelan has also contributed to the book:  ‘Water Loss Reduction’, published in 2011 by Bent-
ley Institute Press, Exton, Pennsylvania, ISBN: 978-1-934493-08-3. Collaborators are: Wu, Z.Y., Farley, M., Tur-
tle, D., Kapelan, Z., Boxall, J.. Mounce, S., Dahasahasra, S., Mulay, M. and Kleiner, Y. 
New journal papers: 
G. Fu and Z. Kapelan (2011), Fuzzy probabilistic design of water distribution networks, Water Resour. Res., 47, 
W05538, doi:10.1029/2010WR009739. 
G. Fu, D. Butler, S.-T. Khu, S. Sun (2011), “Imprecise probabilistic evaluation of sewer flooding in urban drain-
age systems using random set theory”, WATER RESOUR RES, volume 47, W02534, 
doi:10.1029/2009WR008944 
S. Sun, S. Djordjević and S.-T. Khu (2011), “A general framework for flood risk-based storm sewer network 
design”, Urban Water Journal, 8(1), 13-27. 
F.P.P. Tan, N.B. Wood, G. Tabor, X.Y. Xu (2011), “Comparison of LES of Steady Transitional Flow in an Ideal-
ized Stenosed Axisymmetric Artery Model With a RANS Transitional Model”, Journal of Biomechanical Engineer-
ing-Transactions of the ASME, Vol. 133 (5), Article Number:051001. 
D.A. Savić, J. Bicik and M.S. Morley (2011), “GANetXL: A DSS generator for multiobjective optimisation of spread-
sheet-based models”, Environmental Modelling & Software, Vol. 26, 551-561. 
A.A. Javadi, H. F. Abd-Elhamid, R. Farmani (2011), “A simulation-optimization model to control seawater intru-
sion in coastal aquifers”. Int. Journal for Numerical and Analytical Methods in Geomechanics, DOI: 10.1002/
nag.1068.  

MSc in Urban Water 
Systems: 

now accredited as a 
Technical course by 

JBM providing ‘further 
learning’ for those in-

tending to become 
Chartered Engineers 

http://www.thomastelford.com/books/bookshop_main.asp?ISBN=9780727741127
http://www.amazon.com/Water-Distribution-Systems-Coast-Engineering/dp/0727741128
http://dx.doi.org/10.1029/2009WR008944
http://dx.doi.org/10.1029/2009WR008944
http://www.informaworld.com/smpp/content~db=all~content=a933282432~frm=titlelink
http://www.informaworld.com/smpp/content~db=all~content=a933282432~frm=titlelink
http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=JBENDY000133000005051001000001&idtype=cvips&gifs=yes&ref=no
http://scitation.aip.org/getabs/servlet/GetabsServlet?prog=normal&id=JBENDY000133000005051001000001&idtype=cvips&gifs=yes&ref=no
http://portal.acm.org/citation.cfm?id=1937567
http://portal.acm.org/citation.cfm?id=1937567
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Current CWS projects 
• HR Wallingford Knowledge Transfer Partnership (EPSRC/TSB) Contact: z.kapelan@exeter.ac.uk 

• Urban Futures SUE II Consortium (EPSRC) Contact: f.a.memon@exeter.ac.uk 

• ReVISIONs SUE II Consortium (EPSRC) Contact: d.butler@exeter.ac.uk    

• STREAM Industrial Doctorate Centre (EPSRC) Contact: g.fu@exeter.ac.uk  

• Flood Risk Management Research Consortium (EPSRC)  Contact: s.djordjevic@exeter.ac.uk 

• A Risk-Based Design of Water Distribution Systems under Uncertainty (EPSRC) Contact: z.kapelan@exeter.ac.uk 

• CADDIES Simplified Dual-Drainage Modelling (EPSRC) Contact: d.savic@exeter.ac.uk 

• SWERVE – Severe Weather Events Risk and Vulnerability Estimator (EPSRC) Contact: s.djordjevic@exeter.ac.uk 

• CORFU  – Collaborative research on flood resilience in urban areas (FP7) Contact: s.djordjevic@exeter.ac.uk 

• 2 Yorkshire Water Knowledge Transfer Partnerships (EPSRC/TSB) Contact: z.kapelan@exeter.ac.uk & d.savic@exeter.ac.uk   

• PREPARED Enabling Change (FP7) Contact: d.savic@exeter.ac.uk 

• WASSERMed – Water Availability and Security in Southern Europe and the Mediterranean (FP7) Contact: d.savic@exeter.ac.uk 

• TRUST  – Transitions to the Urban water Services of Tomorrow Contact: z.kapelan@exeter.ac.uk 

• @qua ICT for Water Efficiency Contact: d.savic@exeter.ac.uk 

• Bridging the Gaps: Exeter Science Exchange  — Contact: d.butler@exeter.ac.uk 

• Land of the MUSCOs (EPSRC) Contact: d.butler@exeter.ac.uk 

• Transfer Partnership with United Utilities (EPSRC/TSB) Contact: z.kapelan@exeter.ac.uk 

Forthcoming Conferences 
5—7 September 2011, University of Exeter  
CCWI 2011— 11th International Conference Com-
puting and Control for the Water Industry: ‘Urban 
Water Management—Challenges and Opportunities’.   
For further details see  
http://events.exeter.ac.uk/ccwi2011/ 
 
18-19 April 2012, University of Exeter 
13th IWA UK National Young Water Professionals 
Conference 
The conference will provide a forum for young re-
searchers and professionals working in the water in-
dustry to present their work and meet their peers. The 
conference will consist of formal presentations of pa-
pers and posters, and a workshop with water industry 
professionals providing information on water career 
opportunities in the UK. The call for papers will come 
out in September 2011. 

4-7 September 2012, Belgrade, Serbia 
9th International Conference on Urban Drainage 
Modelling   For further details see: 
http://hikom.grf.bg.ac.rs/9UDM  

Centre for Water Systems 
College of Engineering, Mathematics and 

Physical Sciences 
University of Exeter 

Harrison Building 
North Park Road 
Exeter EX4 4QF 

Phone: +44 (0)1392-723732 
Fax: +44 (0)1392-727965 
E-mail: cws@exeter.ac.uk 
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https://centres.exeter.ac.uk/cws/projects/water-and-sustainability/217-revision
http://centres.exeter.ac.uk/cws/projects/stream
http://www.floodrisk.org.uk/
http://www.secam.ex.ac.uk/get_poster.php?posterId=341
http://gow.epsrc.ac.uk/ViewGrant.aspx?GrantRef=EP/H015736/1
http://www.extreme-weather-impacts.net/
http://www.corfu-fp7.eu/
http://www.prepared-fp7.eu/
http://www.wassermed.eu/
http://www.trust-i.net/
http://www.a-qua.eu/
http://www.exeter.ac.uk/btg/

