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WELCOME

On behalf of DHI, | would like to welcome all of you to the
International MIKE by DHI Conference 2010. For those of you from
abroad, welcome to Copenhagen. Despite the financial crisis, more
than 200 colleagues from 40 countries are attending this event. Over
the next five days, you will all have the chance to exchange
experiences and enjoy the stimulating company of modellers and

.| water professionals from around the world.

_

The MIKE user conferences and user group meetings are always a valuable opportu-
nity to learn from one another. Our goal is to provide software that is at the cutting
edge of water science, while at the same time

relevant and practical for our users. We cannot do this without your inspiration,
guidance and help.

The conference theme, “Modelling in a World of Change”, embodies the challenges
facing the water industry today. The most prominent of these is climate change,
which is causing us to completely rethink the way we address water issues.

Following the Conference are two days of free seminars and training courses out at
the DHI campus in Hgrsholm, where you will be able to brush up on what’s new in
your current tools, or introduce yourself to a new MIKE by DHI product. The DHI
staff is looking forward to seeing many of you in Hgrsholm later this week!

| want to extend a special thanks to our keynote speakers, who will be providing
food-for-thought to all of us - each of whom is bringing a different perspective to
the discussion. Our sponsors also need special mention. Your generosity has helped
ensure the success of this conference. Finally, we are grateful to Dr. Lykke Friis, the
Danish Minister for Climate and Energy, for accepting our invitation to open the
International MIKE by DHI Conference 2010.

We look forward to a memorable conference with you.

L Lo A

Jgrgen Bo Nielsen
Managing Director
DHI Software Products
Denmark
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5% Spildevandscenter Avedare

Avedgre Wastewater Services (AWS) is a municipal company jointly owned by 10
municipalities 10 km west of Copenhagen, the capital of Denmark. The company's
responsibilities comprise the operation and maintenance of wastewater and sludge
incineration facilities. The company receives and treats roughly 25 - 30 million m*
of wastewater annually.

Avedgre Wastewater Services (AWS) presents the following projects at the
International Conference:

Local Area Weather Radar (LAWR) System to Approve Drainage Systems
Capacity - Case Study from Egedal, Denmark (P0O79)

By Sabah Al-Shididi

Performance of MOUSE UPDATE for level and flow forecasting in Uran
Drainage Systems (P063)

By Lisbet Sneftrup Hansen

www.spildevandscenter.dk
AQUAMARINE
POWER

Aquamarine Power is a wave energy company with head offices in Edinburgh,
Scotland and further operations in Orkney and Northern Ireland. The company is
currently developing its flagship technology, an innovative hydro-electric wave
energy converter, known as Oyster. Aquamarine Power’s goal is to develop
commercial Oyster wave farms around the world.

Agquamarine Power presents the following projects at the International Conference:

Wave Modelling for Wave Farm Development (P106)
By Sandra Lengden

Www.aquamarinepower.com
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http://www.dhigroup.com/upload/mikebydhi2010abstracts/A063_PERFORMANCE_OF_MOUSE_UPDATE_FOR_LEVEL_AND_FLOW_FORECASTING_IN_URBAN_DRAINAGE_SYSTEMS.pdf
http://www.dhigroup.com/upload/mikebydhi2010abstracts/A063_PERFORMANCE_OF_MOUSE_UPDATE_FOR_LEVEL_AND_FLOW_FORECASTING_IN_URBAN_DRAINAGE_SYSTEMS.pdf

f Grontmij | Carl Bro

Grontmij | Carl Bro is part of the Dutch company Grontmij, one of Europe’s largest
consultant engineering companies. Grontmij provides consultancy services within
the fields of transportation, building, environment, water, industry and energy, and
is represented in the Netherlands, Denmark, the United Kingdom, Germany,
Belgium, Poland, Ireland, Sweden and Vietnam, among others.

Grontmij | Carl Bro presents the following projects at the International Conference:

Integrated Flood Modelling with 3D Highway Design (P0O80)
By Alvaro Fonseca

3D Watercourse Modelling of Sneum River in Denmark (P086)
By Jimmy Teilmann

www.grontmij-carlbro.com

One-Stop consultancy. With more than 6,000 employees on five continents, COWI is
able to provide world-class consultancy services within economics, management &
planning, water & environment, geographical information & IT, railways, roads &
airports, bridge, tunnel & marine structures, buildings, industry & energy around the
globe.

COWI presents the following projects at the International Conference:

Numerical Wave Modelling for a Semi-Enclosed Bay with Complex
Bathymetry (P094)
By Haiwen Zhang

Climate Change Risk Assessment for Northern Zealand and Detailed
Analysis of Climate Change Adaptation Measures for Copenhagen (P136).
By Arne Bernt Hasling

COWI also sponsors the event “Canal Tour in Copenhagen Harbour - The Role of
Water in Sustainable Development of Copenhagen Harbour”, Wednesday 8
September at 16:00

WWW.cowi.com
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With advances in technology - sophisticated sensor networks, smart meters, deep
computing and analytics - IBM is helping clients and partners make smarter
decisions about water management. By monitoring, measuring and analyzing water
systems, from rivers and reservoirs to pumps and pipes, we can better understand
the issues around water. IBM is applying its expertise in smart systems and data
analysis to help companies, governments and citizens understand and more
effectively deal with these issues.

IBM presents the following Keynote at the International Conference:

IBM's Big Green Innovations
By Dr Sharon Nunes, Vice President, Smart Cities Strategy & Solutions, Big Green
Innovations, IBM, United States

www.ibm.com

‘JjEnviDan

EnviDan is an engineering company specializing in the field of wastewater
treatment. Through the years EnviDan has become one of Denmark’s leading
companies in this area. EnviDan’s main business areas include: planning,
development, counselling, delivery of equipment, total enterprises, partnering and
financing of environmental technical plants.

Wide-ranging and extensive professional expertise, sophisticated technology and a
responsible approach to efficiency and the environment form the basis of the
solutions.

EnviDan has been an important urban software client for more than a decade.

www.envidan.com
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ILITVUS

The NIVUS group is a leading developer, manufacturer and supplier of ultrasonic
measurement instruments for water economy. Our product portfolio comprises
metering devices for flow, level, pressure, density and turbidity. Furthermore,
NIVUS provides devices and software for detection, transfer, recording and
evaluation of data. A high-performance telecontrol system with multiple functions
particularly for water economy completes the product range. NIVUS is in the
position to be a full-range supplier on the water economy market.

NIVUS collaborates with PVK a.s., Czech Republic and DHI a.s. Czech Republic in
the collection system of Prague. This project is presented at the International
Conference:

Complex Monitoring of the Collection System of The City of Prague (P120)
By Petr Sykora, PVK a.s., Czech Republic

www.nivus.de

Graz is a town in the south of Austria with 250.000 inhabitants. It has a sewer

system of about 849km, which are maintained by the Sewer Department Graz
(Kanalbauamt). Because the urban drainage is for the most part a combined
system, one of the main aims of the Sewer Department is to reduce the amount of
pollution flowing into the rivers during rain weather. The strategy is to reduce the
rain water in the sewers and to build storage for wastewater management,
especially the Main Storage Sewer (ZSK).

Graz Kanalbauamt presents the project at the International Conference:

The New Storage Sewer in Graz (P0O18)
By Werner Sprung

www.graz.at
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KEYNOTE SPEAKERS

F

Dr. Lykke Friis, Minister for Climate and Energy

Welcome and Opening of International MIKE by DHI
Conference 2010, Monday 6 September 2010, 09:00

o
B , _ . _
During the period 2006-2009 Dr. Lykke Friis was the Pro-Vice

Chancello, University of Copenhagen, prior to which she was the
Director of European Affairs, Confederation of Danish Industries.

Dr. Lykke Friis was awarded PhD at the University of Copenhagen,
(1997); M.A. in Political Science from the University of Copenhagen, (1993); Msc.
Econ., London School of Economics and Political Science, (1992).

Keynote Speakers, Monday 6 September 2010, 09:10 - 10:10

Mr. Asger Kej, Chief Executive Officer of DHI

Mr. Kej has a professional background in numerical modelling of flows
and ecology in rivers and coastal waters. Mr. Kej graduated from the
Technical University of Denmark in 1974 with majors in hydraulics and
environmental engineering. From 1980 he obtained the post as the
manager of DHI's R&D programmes and from 1983 through 1988 he
was Head of DHI's Computational Hydraulics Centre (CHC). In 1988
he was appointed Deputy Director of the Institute; in 1996 he was
appointed Managing Director and in 2007 he became the CEO of the
DHI Group.

Mr. Sten Lindberg, Head of Urban & Industry, DHI Denmark

Urban & Industry is DHI Denmark's competence centre within water
supply, drainage, waste water treatment, industrial water treatment
and reuse, solid waste and contaminated soil.

. With more than 25 years' experience Sten is the "Father of MOUSE”
- the first product in the MIKE family and he was the development
director of MIKE URBAN, the successor of MOUSE. Sten has extensive
working experience with urban waters projects in Europe, USA, Middle
East, Latin America, and the Asia-Pacific Region.

Mr. Jgrgen Bo Nielsen, Managing Director of DHI Software
Products

Mr. Jgrgen Bo Nielsen has a professional background in physical and
numerical modelling of flows and waves in rivers and coastal waters.
Graduated from the Technical University of Denmark in 1978 with
majors in hydraulics and coastal engineering. 1988 - 1993 he worked
as Head of DHI's Hydroinformatics Centre (HIC). In 1993 he was
appointed Corporate Development Manager responsible for the global
network of software agents. In 2000 he became Director, DHI
Software and in 2007 he was appointed Managing Director.
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KEYNOTE SPEAKERS

Keynote: “History, Present and Future”

"The first part of this joint keynote will start off by giving a historical review of the strategic
milestones in relation to numerical modelling and software product development which have
generated DHI'’s position as a leading global provider of water modelling software. The first part
will finish with a short story about the pioneering days in DHI’'s Computational Hydraulics
Centre. The second part of the keynote will focus on the development of MOUSE, the very first
product of the MIKE product family. MOUSE has subsequently been developed further as part of
MIKE URBAN. The third part of the presentation will focus on new developments in the coming
release of the MIKE products and on some of the strategic development initiatives and trends
that will form the basis for the next releases”.

Professor Roland K. Price, UNESCO-IHE, Delft, Netherlands
Keynote Speaker, Monday 6 September 2010, 14:00-14:30

Dr. Roland Price a PhD in mathematics at Essex in 1969 on
shallow water waves. He joined HR Wallingford in 1971. There he
developed a new non-linear approach to flood routing in rivers and
began the development of software for urban drainage design and
analysis within a team of people from different institutes. This
resulted in the Wallingford Storm Sewer Package (WASSP), first
released in 1981 for mainframe computers and subsequently for
PCs in 1984. This was followed by WALLRUS in 1989, SPIDA in 1989 and eventually
HydroWorks in 1992. In 1987 he was responsible for setting up Wallingford Software
as a commercial software house providing professional software products to the
water industry world-wide. This eventually became a separate subsidiary of the
privatised HR Wallingford in 1994. He left HR Wallingford in 1997 to take up the
Chair of Hydroinformatics at UNESCO-IHE Delft. Since then he has been responsible
for the Hydroinformatics Core at the Institute.

Keynote: “Computational Hydraulics to Hydroinformatics: Drivers for Change”

"The generations of computational hydraulics are described in terms of advances made in the
modelling products and of the drivers that have made them possible. The consquences brought
about by the changes that have occurred are also described. In particular, hydroinformatics is
viewed as having evolved from computational hydraulics. The emergence of hydroinformatics
points the way to the future role of modelling products in facilitating social change”.

MIKE BY DHI
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KEYNOTE SPEAKERS

Dr. Sharon Nunes, Vice President, Smart Cities Strategy &
| Solutions, Big Green Innovations, IBM, United States.

Keynote Speaker, Tuesday 7 September 2010, 09:30-10:00

Dr. Sharon Nunes is currently Vice President of Smart Cities
Strategy & Solutions, Big Green Innovations in IBM. This
organization has the mission to launch new businesses for IBM
using our information technology expertise, and materials &
processing expertise to solve critical problems around
environmental issues. Together with clients and partners, I1BM is demonstrating how
information technology plays an important role in managing the world’s critical
resources. In 2009, Sharon launched IBM’s program in Advanced Water Management
as part of Big Green Innovations, and she is an executive leader in IBM’s Smarter
Planet program. Dr. Sharon Nunes has held numerous executive positions leading
new growth initiatives in IBM as well as a number of academic advisory board
positions. Dr. Sharon Nunes received her PhD in Materials Science in 1983 from the
University of Connecticut.

Keynote: “IBM’s Big Green Innovations”

"Discussion of IBM’s strategy and solutions to build smarter cities in collaboration with clients
and partners. Recognizing that Smarter Cities will be an economic growth engine for the 21st
century, IBM is applying the company’s unique capabilities to create, manage and run the world's
most intelligent and interconnected infrastructures and systems in every industry”.

Ms. Helen James, Senior Advisor, Flood and Coastal Risk
Management, United Kingdom Environment Agency

« Keynote Speaker, Tuesday 7 September 2010, 14:00-14:30

Helen James has worked for the Environment Agency for 8 years
in various departments within Flood and Coastal Risk Management.
She started out in the Environment Agency in Flood Forecasting
developing models for the River Thames and its tributaries. Later
on she has implemented aspects of the UK National Flood
Forecasting System. Helen James is the author of the UK Flood and Coastal Risk
Management Modelling Strategy and is today working to implement this strategy
through various work streams including research and development, IT solutions

and culture change in the Environment Agency. Helen James holds a BSc in
Environmental Science and MSc Applied Meteorology.

Keynote: “"The Future of Modelling at the UK Environment Agency”

“"Flooding is a major challenge facing the environment in the UK. Understanding risk from flooding
and communicating it effectively to enable others to make decisions is the key focus of the UK
Flood and Coastal Risk Management Modelling Strategy 2010-2015. Modelling underpin the way
we understand and communicate flood and coastal risk in the UK. The strategy addresses how we
should do this in partnership for all sources of flooding, how we understand and communicate
uncertainty, how we manage and value our models, and how we ensure skills, resources and
technology do not constrain us in achieving our goals. We have to do this all as efficiently and
effectively as possible and several projects are underway to enable us to do more for less”.
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KEYNOTE SPEAKERS

Dr. Katherine Richardson, Professor, University of
| Copenhagen; Chairperson of the Danish Government’s Com-
mission on Climate Change Policy.

Keynote Speaker, Wednesday 8 September 2010,
09:00-09:30

Katherine Richardson is a vice Dean at the Faculty of Science at
the University of Copenhagen. She is also a professor in biological
oceanography. Her research focuses on the importance of
biological processes in the ocean for carbon flux in the upper ocean. She is
chairperson of the Danish Government’s Commission on Climate Change Policy.

In addition she is chairperson of the “Earth System Science” Evaluational Panel for
ERC Starting Grants. She has been active both as a member and/or chairperson for
a number of national and international research committees/advisory boards,
including Vice President of ESF from 2001-2008.

Keynote: “"The Changing Human - Earth Relationship”

"It is seldom that advances in scientific understanding cause the reverberations in society as

a whole as is the case with climate change. Possibly the last time that this happened to such a
degree was when Darwin introduced the concept of evolution in 1859. As in the case of
evolution, the recognition of human-induced climate change challenges society’s perception of
the role of humans in nature. The knowledge that our species is influencing the Earth System
brings with it the responsibility to manage our relationship with the planet. This talk reviews
some of the evidence for human influence on the climate system and examines mechanisms for
how management of the human-Earth relationship might be achieved”.

Professor Toshio Koike, University of Tokyo, Japan

Keynote Speaker, Wednesday 8 September 2010,
09:30-10:00

Dr. Toshio Koike has been the Professor of the Civil Engineering
Department, University of Tokyo, Japan since 1999. From 2006
the Executive Director, Earth Observation Data and Information
Fusion Research Initiative (EDITORIA), the University of Tokyo,
and from 2007 Special Adviser to the Minister of Science and
Technology of Japan. Dr. Koike” s main areas of research include hydro-
meteorological variability and its impacts on water resources, remote sensing and
satellite hydrology, and hydrological processes in the monsoon Asia and their
predictability.

Keynote: “"To Create Knowledge that Leads to Adaptation to Climate Change”

"Climate change poses a fundamental threat which encompasses security in water, food, energy
and health. It is not hypothetical, and its impacts are already evident, as both scientific
observations and the experiences of the region's inhabitants confirm. The assumption of
stationarity in planning must now be re-considered. We need to create knowledge and wisdom
that leads to adaptation to climate change and builds the capacity of society to demonstrate
resilience in the face of changing climate by improving community-based risk management
capacities. Advanced data infrastructure and networking should be developed for sharing huge
amount data and information with large variety from diverse sources to improve scientific
understanding, to quantify and reduce the uncertainty related to climate projections, to raise
public awareness, and to support sound decision-making. We should make a plan for incre-
mental adaptation actions in tandem with improving climate projections, use an appropriate mix

MIKE BY DHI
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During the Conference it is possible for you to book an individual meeting with one
of our experts to discuss some of your projects or specific products.

Contact our Conference Secretariat and we shall book you a 20 minutes’ talk!
Experts within the following modelling areas are present:

Water resources management and planning

Rivers and reservoirs

Integrated catchment analysis (incl. WQ and Pollution loads)
Groundwater water modelling

Irrigation

Flooding management and control

Urban water management

Coastal and marine projects, including waves; sediment transport;
morphology and environmental processes

* F ok F F * * ¥

Experts in the following products are available:

COAST & SEA: MIKE 21, MIKE 3, LITPACK

CITIES: MIKE URBAN, MIKE FLOOD (Urban)

WATER RESOURCES: MIKE 11, MIKE FLOOD (River), MIKE BASIN, MIKE SHE,
FEFLOW

GENERAL: MIKE ANIMATOR, MIKE C-MAP, Temporal Analyst

239 MIKE URBAN
m MIKE URBAN
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Date: Thursday 9 - Friday 10 September 2010, 09:00 - 16:00
Location: DHI'’s head office, Agern Allé 5, 2970 Hgrsholm.

Training certificates, lunch and refreshments during the two training days are

provided. The courses do not include hands-on exercises. Please contact the
Conference Secretariat for available seats!

TRACK 1
THURSD RIDAY
PRODUCT COURSE TITLE & REFERENCE NUMBER 9/9-201 10/9 2010

Introduction to modelling of urban water .
LN, distribution systems (CITYO1) RO CHOIY

Introduction to modelling of storm water
MIKE URBAN CS  and waste water collection systems 09:00 - 16:00
(CITY02)

MIKE FLOOD Urban flood modelling (CITY03) 09:00 - 16:00

TRACK Il - WATER RESOURCES
THURSDAY FRIDAY
PRODU COURSE TITLE & REFERENCE NUMBER 9/9-201 10/9_2010

09:00 - 16:00

TRACK 111 - COAST & SEA

THURSDAY FRIDAY
9/9-2010 10/9-2010

09:00 - 16:00

PRODUCT COURSE TITLE & REFERENCE NUMBER

MIKE 21 & MIKE 3 | Introduction to hydrodynamic modelling
Flow Models (Cso1)

MIKE 21 & MIKE 3

Transport Models Introduction to transport modelling (CS02)

MIKE 21 BW/SW Wave modelling (CS03) 09:00 - 16:00

MII(E BY DHI
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In the afternoon of Wednesday 8 September two Conference events have been
arranged.

Both arrangements are based upon a ‘first-come first-served' basis as there is
only a limited number of seats.

If you wish to join one of the Events, please
contact the Conference Secretariat.

Canal Tour in Copenhagen Harbour - “The Role of Water in Sustainable
Development of Copenhagen Harbour”

From Hotel Clarion you will walk to the boat
through the Sluseholmen - a new, exciting
residential area in the southern part of the
Harbour. The boat will take you through the canals
of Copenhagen. You will see how the harbour has
developed from a polluted industry harbour to a
clean, attractive residential area and workplace.

Departure at 16:00 hrs from Hotel Clarion at the
reception. The tour ends at Nyhavn in the centre of Copenhagen at approximately
17:30 hrs.

The Canal Tour is sponsored by (X)‘N_[

Visit to DHI's Model Test Facilities

For those interested in visiting DHI there will be an
introduction to experimental modelling and a visit
to DHI's model test facilities at the headquarters in
Hgrsholm.

Departure at 15:00 hrs from Hotel Clarion at the
reception.

Visitors will be brought back to Hotel Clarion
afterwards. Expected time of arrival at
approximately 17:30 hrs.

DHL
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CITIES 1 Urban Flooding

URBAN FLOOD REAL-TIME FORECASTING AND MODELLING:
A STATE-OF-THE-ART REVIEW
(A028)

Justine Hénonin, Ole Mark, Nina Donna Sto. Domingo, Franz Thomsen
DHI Denmark

Presenter: Justine Hénonin - jsh@dhigroup.com

Keywords: urban flood, real-time forecast, urban drainage modelling,
MIKE FLOOD, MIKE URBAN, DIMS, Dashboard Manager

More than half of the world’s natural disasters are floods, affecting millions of
people every year. In fact, more than 3 billion people have been affected by
floods over the last century, i.e. half of the current world population! Urban
floods have long been considered as unpredictable and unavoidable natural
disasters. Continuously increasing urbanization has led to an increasing flood risk
whereas technological growth has raised various new strategies to predict and
face this risk. Most of the urban drainage networks are aging and have been de-
signed to manage a maximum rainfall, or so-called design rainfall, which refers to
a design return period (usually 10 to 100 years). Thus, this implies an “accepted”
flood risk for a rainfall greater than the design rainfall. But this flood risk can be
underestimated considering factors like city growth, flash floods and climate
change. Thus, being able to forecast the flood is one of the main issues of
integrated flood risk management. Various flood forecasting systems have been
developed and used, a lot using a large range of advanced tools and some as part
of integrated decision support systems. Runoff and hydraulic models are usually
essential elements for such systems, as pre-studying tools or as components of
the system. This paper intends to make a review of current urban flood
forecasting systems as well as the available modelling technologies, focusing on
urban drainage modelling. Different types of urban real time systems are assessed
and evaluated to sort out the current state-of-the-art and to give
recommendations for future urban flood forecasting systems.

18



CITIES 1 Urban Flooding

INTEGRATED FLOOD MODELLING WITH 3D HIGHWAY DESIGN
(A080)

Alvaro Fonseca and Uffe Gangelhof
Grontmij | Carlbro A/S, Denmark

Presenter: Alvaro Fonseca - avf@gmcb.dk

Keywords: surface flooding, digital design, highway, detention pond,
stream, treatment plant, MIKE FLOOD

Expansion of a highway near Copenhagen, Denmark, is currently under
construction. Design of the highway has been entirely digital, including the drainage
system. Modelling of the drainage system was carried out with MIKE URBAN,
allowing compliance with the criteria set up by the Danish Road Directorate. There
was one particular catchment where an existing detention pond did not have the
required capacity to delay and store the extra amount of storm water that would
come due to expansion of the connected area. Due to space constrains, the
remaining storage volume had to be dealt with 1.2km downstream by means of a
new detention pond, connected by an existing stream. The conditions surrounding
the project area, i.e. a bike lane, a residential area and a treatment plant close to
the stream, combined with a very flat terrain, posed challenges in terms of surface
flooding. Therefore, a high-resolution MIKE FLOOD model was applied to evaluate
the capacity of the stream to transport the water from the existing pond to the new
pond. The model was run with a 10-year rain event, including a climate factor, with
the criteria being no flooding of the residential areas or the treatment plant. The
results showed that the stream needed to undergo minor adjustments, which were
implemented directly in the MIKE 21 Bathymetry, hence in the digital overall design.
The final solution was tested with an extreme 50-year historic rain event. The

results and details of the simulations will be presented and discussed.

"
"
1
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CITIES 1 Urban Flooding

REAL-TIME FLOOD RISK MAPPING USING RAINFALL
PRODUCTS BY THE MP RADAR
(A100)

Kazurou Nakane
National Research Institute for Earth Science and Disaster Prevention, Japan

Presenter: Kazurou Nakane - nakane@bosai.go.jp

Keywords: flood risk mapping, urban flood, real-time flood prediction,
Web-GIS application

We have developed an innovative real-time system of the flood risk mapping in
micro spatial resolution 10 by 10 metres and 10 minutes time series over the
specific urbanized area. The real-time system mentioned above consists of four
major components: 1) making input rainfall data from rainfall products produced by
MP radar, 2) run-off simulation both of the river basin and the specific urbanized
area, 3) the real-time flood risk mapping in 10 by 10 metres grid, and 4)
dissemination of the flood risk map to the public through the internet in real time.

The real-time system have examined in the southern part of Fujisawa City,
Kanagawa Prefecture for the feasible study. For evaluation of the real-time flood risk
mapping, we carried out survey flood marks occurred on Oct. 9, 2004. As a result,
most of discrepancy between estimated peak flood levels and surveyed one were
within 30 cm, which is about a width of a sandbag used for a barrier preventing
flood. We also have installed equipments measuring water level on roads in flood
prone plots for getting the reference data and watching the characteristic of flooding
on the road in the urbanized area. We had a one chance to observe the flooding on
Oct. 8, 2009. Though the flood was small, we had get good agreement between
estimated peak flood levels and observed one. The present paper provides an
outline of the real-time system of the flood risk mapping. This paper also discusses
accuracy of estimated flood peak by comparing to both flood monitoring and
surveyed flood marks.
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The City of Los Angeles contracted with DHI Water and Environment, Inc (DHI)

in the fall of 2007 to perform a wet weather calibration of the MIKE URBAN (MU)
model of the City’s primary sewer system. DHI was selected as the prime
contractor, with a project team consisting of DHI and seven sub-consultants. This
was a three year project, designed to capture a minimum of two rain seasons
(defined as October 1st - April 15th). The calibration process was dependent on
accurate rainfall and flow measurements. A total of 93 flow gauges were installed to
complement the City’s existing real-time and near-time flow gauging network.
Rainfall measurements were performed using the Los Angeles County ALERT rain
gauge system, with the addition of a radar component to adjust gauge data to
temporally and spatially distribute the rain over the region, thereby compensating
for gaps created by gauge distribution.

The calibrated MU model is expected to assist the

City in the performance of:

. Review and validation of Trigger Flow Levels

. Assessment of the City’s Flow Monitoring
Program

. Validation of the Primary Sewer Basin Master
Plans

. Prioritization of the Wastewater Capital
Improvement Plan

DHI was asked to calibrate and deliver a MU

hydrodynamic model defined be the following

parameters:

. Correlation coefficient (R-squared): 0.8 or
better

. Maximum Volume difference: £15%

. Total Volume error: £ 10%

. Peak Volume Error: £ 10%

This paper will present a summary of the steps
performed and the situations encountered during the calibration process.
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The studied area has historically had repeated flooding of buildings with cellars.
Earlier flow measurements show an extreme amount of Rainfall Dependent
Infiltration and Inflow (RDII) in the sewer system. DHI has carried out additional
flow measurements in the sewer system comprising automatic flow gauges over
longer time and manual flow measurements during night time for momentary flow.
Furthermore, groundwater levels have been observed and pipes with large inflows
have been subjected to TV-inspections.

A coupled hydrologic-hydraulic model has been set up over the area using the
collected information, where MIKE URBAN describes the pipe system and MIKE SHE
describes the geohydrology. The MOUSE-SHE model was calibrated using the flow
measurements, and subsequently used to describe the present conditions.
Thereafter, different measures were simulated and evaluated in terms of their
potential for reducing RDII. MOUSE-SHE modelling gave an understanding of the
runoff and groundwater flow in the area. With the simulations it was possible to
assess which pipes and areas that yielded the largest amount of RDII. The model
concept also made it possible to separate the RDII that originates from direct inflow
to pipes from that of inflow
from drainage of foundations
and service pipes. The
proposed measures comprised
sealing of pipes and manholes
in prioritized subareas
together with measures for
improving the storm water
runoff from certain streets.
Simulation results of the
sealing of pipes and manholes
showed a 40% reduction of
RDII volume, and improved
storm water runoff from
streets reduced the RDII
volume an additional 10%.
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During last decade the Hydroinformatics has been gradually developing its position
in the water engineering sector, being complemented with adequate methodology
and approaches which often much differ from widely accepted standards. The ex-
perience gained from the application of MIKE by DHI in Central and Eastern Europe
during last decade shows up that at present they are widely accepted and applied in
numerous civil engineering projects and studies bringing better insight into aquatic
environment and its processes. The spread of use of Hydroinformatics technology is
accelerated by transfers of know-how and technology to Central and Eastern Euro-
pean countries under the framework of European pre-accession or cohesion plans
(e.g. ISPA, EUROPEAID).

The user demands requires from producers of simulation models search for new
approaches and standards to be used in software development. The “openness” and
“integration" "are key elements of new system design and they are getting applied
at distinct levels of system architecture including coupling with GIS system repre-
sents a common strategic feature for most of present simulation models, the con-
cept of “geo-database”, model coupling by new concept invented and gradually get-
ting used called Open Modelling Interface (OMI) etc..

The experience gained from a number of projects executed in the Czech Republic,
Poland, Bulgaria, Slovakia and Romania is discussed in the next paper to explain the
present status of in CEE territory.

MIKE BY DHI
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The City of Edmonton has over 33 billion dollars worth of infrastructure assets
that serve the diverse needs of its community. Maintaining and replacing this
infrastructure is a continuous challenge for City Council and administration.
Edmonton, like most cities, is faced with a significant “infrastructure gap” i.e. the
difference between the perceived capital requirements and the available funding.
To manage this infrastructure gap, the City proactively seeks out innovative and
advanced approaches to best manage their limited resources available for
infrastructure investment. In this instance, the City of Edmonton’s Drainage
Services used their detailed hydrologic and hydraulic models (prepared in MIKE
URBAN) to evaluate the performance of the drainage infrastructure in the planned
urban re-development of “The Quarters,” a portion of its downtown core. The
objective of the study was to assess the impacts of land-use changes, sewer
separation and system expansion, and to identify, prioritize and optimize required
upgrades.

Storm events in Edmonton’s prairie
climate are generally characterized by high
intensity and short duration storms. The
majority of the Edmonton’s topography is
flat and has naturally inadequate surface
drainage. This combination of high
intensity storms and inadequate surface
drainage has historically resulted in a
dependence on piped conveyance storage
tanks, real time control and large humber
of stormwater management lakes to
manage flooding during storm events. The integrated 1D and 2D overland flooding
component of MIKE URBAN was a natural fit for efficiently integrating the existing
collection system model with the 2D overland drainage flow in order to effectively
evaluate and communicate the impacts of high intensity storms and inadequate
surface drainage. The Integrated 1D 2D approach used for The Quarters study was
an important step in quantifying and qualifying the tradeoffs of infrastructure
decisions on risks associated with flooding. This information facilitates the clear
communication of the issues to a non-technical audience and it facilitates
prioritization of flooding areas and quantification of risk to human life and property
on a fine scale.
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Associated Engineering has recently completed four dual drainage modeling
assignments. Each model was evaluated using a 1-Dimensional evaluation of the
major (overland) and minor (pipe) system. The major and minor systems were
connected in a single model to allow for concurrent analysis of flows in both
systems.

The largest of the four models represented a 1450 ha fully developed urban
watershed in Calgary, Alberta. For this model, nearly 4200 overland flow channels,
primarily consisting of urban roadways, were developed by analyzing a Digital
Elevation Model of the study area. The finished model included over 5100 conduits,
of which about 900 conduits represent the storm drain system. The remaining 4200
links represent the overland flow linkages. The model included over 3100 nodes.
One catchment was delineated for each of the 3000 catch basins.

Associated Engineering developed sophisticated, GIS-based, analysis routines to
expedite the dual drainage model development. The presentation will provide
important background information on dual drainage modeling techniques,
specifically 1D and 2D analyses of overland flow systems coupled to 1D minor
systems. The advantages of dual drainage modeling include the ability to model
“uncaptured” flows. In the dual drainage model, uncaptured flows from each of
the 3000 catch basins continued downstream in the models and could potentially
combine with other uncaptured flows.

The objective of the City of Calgary
project was to provide a detailed
evaluation of the dual drainage
system while allowing for dynamic
flow exchange between the major
and minor systems. This detailed
modeling approach allowed for the
quantification of overland flow
depths, velocities and flooding
durations throughout the watershed.
By approaching the evaluation in this
way, the study was able to challenge
the results provided by applying
typical modeling assumptions.
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The figures on the flood damages in recent years in Germany have shown it: floods
from rivers and flash floods from heavy rainfall events equally cause severe
damages. Because of the high damage potential in urban areas there is a
particularly high interest to manage these flood risks. But where are the flood areas
located and which flow processes are going on when a flood event occurs? The
spread of flooding in urban areas is influenced by many barriers, which can lead
locally to exceptionally high flow speeds or water levels. In addition, the already
complex flood scenario could be influenced by the interaction of surface runoffs and
sewage systems.

So far, many studies have been conducted on the effects of river flooding. Beside
this there are studies of flash flood events. This paper presents an integrated
approach for the calculation of flood plains in urban areas, resulting both from river
floods (Picture 1) as well as from heavy rain events (Picture 2).

Using an example of the Rotbach in Dinslaken the diversity of the flood risk from
river floods and flash floods is shown here. Therefore a three way coupling with
MIKE Urban Flood was used to model mid-size and extreme flood events with a dam
break scenario.

Picture 1: flood plains from river flood and Picture 2: flood plains from heavy rain event
crevasse
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Port of Brisbane (PoB) is one of the main economic and transport hubs in
Queensland, Australia. PoB is located at the mouth of the Brisbane River,
adjacent to the Moreton Bay Marine Park, which is an area of high ecological and
conservation value. This gives rise to significant environmental scrutiny of the
operations at PoB as it can be the source of a significant array of pollutants which
are transported by stormwater runoff to Moreton Bay.

Port land uses are unique in terms of the anthropogenic activities occurring on
them. This uniqueness results in distinctive stormwater quality characteristics
different to other typical urban land uses. This has made conventional approaches
to the estimation of pollutant loads and strategies for the treatment of pollutants
ineffective. In order to develop a targeted stormwater quality treatment strategy
for PoB, a study was conducted to assess the pollutant contribution from Port
specific land uses.

As part of the study, software modules embedded in MIKE URBAN played a key
role. An innovative approach was adopted for the modelling component where
the conventional model calibration step was not needed to be performed.
Instead, equations and site specific parameters that were used to replicate
pollutant build-up and wash-off were generated from an extensive field
investigation and used in
model simulations.
Outcomes of the
modelling exercise were
used to identify the
distinct pollutant
contributions from
different port land-uses
and impervious surface

types.

Build-up and wash-off investigations at Port of Brisbane
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The treatment of stormwater runoff originating from urban catchments is becoming
common practice. Unfortunately, the effectiveness of some of the stormwater
treatment devices is unsatisfactory due to the limited understanding of changes to
stormwater quality with catchment and rainfall characteristics. This paper discusses
a study conducted to investigate the influence of catchment and rainfall
characteristics on stormwater quality. A range of catchment and rainfall parameters
can influence stormwater quality and the combined effect of these parameters on
stormwater quality is complex, and formed the basis for this study. Land use,
percentage impervious area and impervious area location were the primary
catchment characteristics whilst rainfall intensity and duration were the primary
rainfall characteristics. MIKE URBAN software was selected due to its capability to
simulate hydraulic, hydrologic and water quality processes.

The study was conducted at Gold Coast, Australia. Computer models were
developed for a number of catchments with different characteristics including land
use, percentage impervious area and impervious area location. Pollutant build-up
coefficients for land use were obtained by analysing field samples collected from
road surfaces. Rainfall events representing different rainfall characteristics were
selected as input to run hydraulic, hydrologic and water quality simulations. The
simulations were undertaken after model calibration and validation using historical
data measured in study areas. The outputs from MIKE URBAN models have enabled
the investigation of the combined
influence of catchment and rainfall
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Climate change effects on sea levels and its impacts on coastal flooding are some
of the most prevalent issues in the Engineering industry today. In a coastal city in
Denmark, a new comprehensive procedure for detailed analysis of flooding from the
sea under climate change effects was developed and applied. Through
hydrodynamic and statistical modeling, detailed analysis of flooding due to sea level
rise and storm surges in an area could be performed starting off with widely
available general climate change information. Time series data for extreme sea
level events under various climate scenarios were derived through climate modeling
and statistical analysis. Then, a MIKE FLOOD model for the area made up of a MIKE
URBAN model and MIKE 21 surface model was used to simulate flooding from the
derived extreme sea level events (See figure). The statistical analysis considers
both peak and duration of the extreme events, and the flood modeling considers
both terrain relief and presence of underground pipes in flow computations. The
procedure has strong scientific bases in its use of hydrodynamic computations to
simulate flow over surfaces and through pipes. It gives distributed, time-varying
flooding information in all parts of the area for the duration of the event and it
shows the role of drainage networks in conveying flooding further inland. The
procedure provides useful flooding information for local decision-makers and
communities for development of specific adaptation measures, which are also easily
used for generating flood maps such as those required by the EU Flood Directive.

Water Lewel [m|

The MIKE FLOOD model
(left) and example extreme
water level time series used
in the scenario analyses
(above).
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This paper presents the development of the Bulgarian water sector during last
five years 2006-2010 and the DHI technology and know-how impact on this
development.

During the period under consideration DHI was involved in more than 10 projects
in Bulgaria related to water. All of them were with international financing mainly
from different European Union funds. In these projects DHI Software products and
training were provided and used.

Some of projects related to urban waters, and initiatives/events done in cooperation
with Bulgarian water association are discussed in the paper. Challenges that now
stay in front of Bulgarian water sector development, future steps, and role of DHI
are also considered. At the end of the paper are mentioned all lessons learned
during the period, and are given conclusions about future of the water sector/
market in Bulgaria.

DHI Software commercial licenses distribution in Bulgaria (2006-2010)

% DHL



CITIES 5 Collection Systems

COST-EFFECTIVE URBAN MODELING BY DYNAMIC BASIC
DATA MANAGEMENT
(A111)

Phillip Rolke and Rudiger Kohut
Ingenieurbiro Steinbrecher und Gohlke, Germany

Presenter: Phillip Rolke - p.rolke@steinbrecher-gohlke.de

Keywords: MIKE URBAN, ArcGIS, Geodata, basic data, calibration

Urban models created during a general plan-project are commonly still used after
the main project is finished to deal with actual urban drainage challenges. For this
an adaptation of the model data may become necessary. In order to receive an
optimal adaptation to the individual task, it is imperative that basic data (catchment
loads and system loads) can be altered easily. It is important to distinguish between
input data (i.e. different surfaces or amount of sewage) and reduced model data
(i.e. impervious area or the water load). Mostly, model data is summarized by
catchments or nodes. Given that the process of this generalization is also included
in the geodata model, it is possible to undo this later or to update the data in the
same way. Because of different problems with the handling of polygon themes,
altered load sources should be administered as single database information which

is more dynamical. Public and private
properties which are no traffic areas are

| affected in this way. Single database
information (i.e. annual amount of sewage
of a household) can be linked to the sewer
system by a vector object. This data model
is base on the geo-referenced street
number of each main building.

The image shows the coordination of street
numbers to the according links of the sewer
system. Each street number details the
impervious area and the annual wastewater
- amount. Depending on the net type
(separate or combined) different
coordination is required. Such detailed and dynamic basic data management allows
a suitable alteration of the loading for:

An update of a model is cheaper than = Extension of the development structure
realignment. For this a comprehensive (impervious area)

protection of the investment is given Redirection of the se