EU financed risk management for runaway water courses

Inter-municipal cooperation
on water management
and climate adaptation
for Usseroed Creek

The Usseroed Creek Project

Water respects no municipal
boundaries.
Tackling downstream flood risks
requires upstream solutions and
measures – As joint ventures
across the border !
The Usseroed Aa project is
launched for the purpose of
achieving just that.
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Climate change adaptation across municipal boundaries
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The Usseroed Creek Project

Three municipalities - one watercourse
Across Denmark, municipalities are working to integrate
climate adaptation into the municipality’s various activities
to serve their citizens and environment. The LIFE Project
Usseroed Creek is unique in that three municipalities have
joined forces and prepared a joint environment and climate
adaptation strategy for their shared watercourse. The experiences are universal. The Usseroed Creek Project has created an
organizational model that can be exported!
The Project Model
The project’s overarching goal is to create frameworks for
an intermunicipal cooperation that can realize the vision for
Usseroed Creek: “To minimize the risk for flooding, and at
the same time develop the watercourse as a recreational
and natural resource.” To achieve this primary goal, the
development project has worked according to a project
model with 3 underlying sub-goals (objectives), see figure 01.

Sub-goal:

The project was conducted using a classic project organisation, where a project group consisting of employees from
the project partners has been responsible for the practical
implementation under the leadership of a designated fulltime project leader.
A committee consisting of directors and managers from the
6 partners in the Usseroed Creek Partnership have been responsible for the project’s implementation, with reference to
the political committees.
The project management has been supported by joint
administrative processes and systems established by the
LIFE project which - like the committee - continues in the
permanent Usseroed Creek Partnership.

Project Activity (“track”)

To develop an organisational model for
The Usseroed Creek Partnership which
can be set for political approval

The joint organisation – Identify challenges and
describe specific solutions and workflows

To provide technical tools and monitoring
equipment for use in the joint management
and regulating of the water system

Toolbox:
• Development of joint computer model for the water system
• Installation of on-line monitoring stations along the river system
• Development of a warning system for high water levels

To implement joint projects that can
counteract flooding

Specific physical facilities and management methods:
• New regulating sluice at Mortenstrupvej in Hørsholm
• New management strategy for the sluice at Sjælsø

Figure 01

4
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Something had to be done
The violent cloudburst and subsequent flooding around Usseroed Creek in 2010 was a wake-up call for the three municipalities Rudersdal, Hørsholm and Fredensborg that Usseroed
Creek flows through.
It was not the first time that the creek overflowed its banks
and caused damages to both environment and property. But
this time the total damages from i.e. flooded homes and basements rose to around DKK 250 million. Usseroed Creek flows
through a densely populated/built-up area, and new flooding
could have incalculable consequences for the inhabitants.
Both in the form of water damages and contamination from
wastewater.

Nivå

Øresund
Kokkedal

Usserød

Usseroed
Creek
Isterød

Hørsholm

Sjælsø
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The project has
now been made
permanent
The three municipalities decided to take an unconventional
approach. Because the water flows as it wishes and does not
stop at the municipal boundary, the municipal officials/politicians also had to step over the municipal boundaries and work
in a joint effort.
Recognizing the laws of nature, the mayors of the three
municipalities therefore adopted a shared environment and
climate adaptation strategy in March 2011 for their shared
watercourse Usseroed Creek. In brief, the project was tasked
with limiting the risk for flooding without destroying the
creek’s recreational and natural values/resources. Usseroed
Creek should both be a recreational and attractive natural
phenomenon, and an example of modern climate adaptation.
During the construction phase the project was supported by
the EU’s LIFE program over a four-year period, and has been
made permanent as of January 2016.
As a result, the project is now a close and project-integrated
cooperation between the three municipalities Rudersdal, Hørsholm and Fredensborg and the respective utilities Rudersdal
Water Utility, Hørsholm Water and Fredensborg Water Utility.
In Denmark, the effort against the environmental consequenc6

es of climate change occurs both at the national and municipal
levels in the country’s 98 municipalities. What’s unique about
the Usseroed Creek Project is that this effort became so integrated between the three municipalities, as was the case.
In recognition of a common problem, it was decided right from
the beginning that the climate adaptation around the creek
needed to be planned and managed based on the creek in its
entirety.
Downstream floods often require upstream solutions and
actions. Flood prevention in one municipality may best take
place via actions in one of the other municipalities. In cooperation across municipal boundaries. The Usseroed Creek Project
was created to establish exactly this cooperation in concrete
terms.

Climate change adaptation across municipal boundaries

Usseroed Creek
Usseroed Creek is approx. 8 km long and has a total catchment
area of approx. 75 km 2. Its origin is in Sjælsø, where it then
runs north through the hilly moraine landscape through Rudersdal, Hørsholm and Fredensborg and empties into Øresund.
Along the way, it flows partly through protected areas and
through areas with buildings and homes close to the river bank.
A critical success factor has been that Usseroed Creek can
accommodate and divert both current and future increased
rainfall, such that properties and homes are not flooded. At
the same time the creek is a valuable natural resource that
creates an attractive and recreational environment.
A large part of the LIFE project concerns the inter-municipal
cooperation and designing sewers and technical facilities
such that rainwater in the catchment area is delayed on its
way to the creek. In the long term, the project would also
result in improved habitat for fish, plants and invertebrates.
Taking a longer perspective, we humans need to be better at
living with the climate changes that we probably can expect
in the future. We must become much better at living with and
interpreting nature’s whims/unpredictability.
People have always been drawn to nature and settled close
to rivers and other waterways. This also applies to North Zealanders, who have settled close to the Usseroed Creek. But

nature has a way of striking back. There is nothing unnatural
about a creek running over its banks; it will do this at regular
intervals from a historical perspective. But the risks may have
been somewhat forgotten in modern times, where we are so
used to being able to control everything.
When floods do occur, it has hitherto been difficult to assign
responsibility. Some will argue that floods are a calculated risk
when one chooses to live so close to the water. Alternatively, others will argue that the consequences of violent natural
phenomenon are a public matter, such that civilians should
expect help from the public authorities when catastrophe
strikes, and the creek exceeds its banks.
This is a dilemma that the three Northern Zealand municipalities are now seeking to tackle with their intensive monitoring of the water levels in Usseroed Creek. The problem is
not unique to this creek. Quite the contrary, this is a universal
challenge that does not only apply to Denmark. It also applies
to the rest of Europe, where people have settled near streams
and rivers, and whom will need to fear that these will flood
more and more often based on forecasted climate change.
This is the reason why the EU has chosen to support The Usseroed Creek Project with funds from the LIFE program.
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The Usseroed Creek Project

Warning and
preparedness

The joint municipal LIFE project was concluded at the end of
September 2016. It’s time to take stock. When the project
management looks back, the formation of an effective organization was the greatest hurdle.
The organisational challenge in The Usseroed Creek Project
has been to get the various cultures in the municipal engineering and environmental administrations and their private/
independent water utility companies to cooperate. There are
three municipalities that are organized differently on both the
administration side and the technical side. An additional challenge for the partnership was that the public water utility and
sewerage in Denmark in 2010 were privatized into independent companies and were no longer under the municipalities’
administration.
Historically, the three municipalities didn’t have a tradition for
cooperating. Today, several outlets run parallel to Usseroed
Creek where rainwater and wastewater run together. In the
event of sudden, heavy rain, there is a risk that the sewers
overflow and run out into the creek. Thus, when a municipality further up the creek would discharge its excess rainwater
into Usseroed Creek in this manner, it does not only flood and
pollute their stretch of the watercourse alone, but also exports the problem to their neighbours.
Nevertheless, the three municipalities Rudersdal, Hørsholm
and Fredensborg each were largely unaware of what their
shared creek experienced in the other two municipalities
before the project began. Neither did they send warning
8

regarding water quality, water amount/flow or water level on
the other side of the municipal border. It sounds like an almost
impossible task. How was this challenge tackled by the three
North Zealand municipalities?
The Usseroed Creek model is only a miniature model of the
problems that municipalities around the great rivers in South
Europe must contend with. The reason it succeeded with Usseroed Creek is that we had a common mission and acted on
it. Everyone was on board and had a vested interest in the
project’s success.

Climate change adaptation across municipal boundaries

Organization

Kick-off meeting 2013 with all 6 partners, directors and
managers from the Usseroed Project.
Nivå
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Sjælsø
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The word ORGANISATION quickly became the recipe for success:
Experience from the Usseroed Project shows that the those
involved must first and foremost spend time on the process,
uncovering what the other stakeholders’ interests are in the
project. At the same time, one must have the will to spend
money and time on the organisation’s development and to
get politicians on board with the idea. A few shrank back in
the beginning, for example, at the thought of group work and
workshops.

barriers. Formally speaking, one cannot use tax funds from
municipality X for something in municipality Y. In this project,
the problem was solved by contracting the utility company
Hørsholm Water, as the official developer. There was nothing
stopping the three municipalities from participating in a joint
project with a common developer. An important parameter
was that all formalities needed to be observed to ensure
that the legal framework was in order, and that nobody acted
illegally.

This may sound cliché, but every link in the chain from the
bottom to the top must be involved from the start and be willing to cooperate. They must have ownership of the project,
according to our experience. The technical part of the project
has been run by the engagement of professionals. On the
administrative side, one also needed to think unorthodoxly
in order to overcome any legal and administrative

The project leadership can today show in minute detail how,
out of nothing, we have designed a model of organization and
cooperation that others can also benefit from in other places.
With references, collaborative processes and meeting skills.
The cooperation model is well thought out and thoroughly
described in detail - and already tested in practice.
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Today Rudersdal, Hørsholm and Fredensborg municipalities
are working together on a common preparedness plan against
floods and a common knowledge database.
A shared system of hydraulic stations is just one of the
elements in the shared toolbox that makes it possible for the
three municipalities to collect continuous data and thereby
monitor the water level, water flow and oxygen content in
Usseroed Creek.
The entire 8 km long Usseroed Creek is mapped meter by
meter. Firstly, this has been accomplished through joint
creek field trips, where the stream has been studied from a
tadpole’s perspective. Secondly, through a comprehensive
survey of the creek’s course using drone technology. The task
has not only been to gather common knowledge, but also
to create a comprehensive computer model of the water
system, which can simulate various climate scenarios. What
happens here in the event of torrential rain, for example?
What is the effect of 10 millimetres of rain? How much does
this affect the water level?
If the Danish Meteorological Institute (DMI), for example,
warns of torrential rain with 100 millimetres of rain in two
hours, one can very quickly predict when this will be critical.
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One knows the current water level and can, using a newly
developed computer model, calculate the water level in Usseroed Creek will increase by a certain number of centimetres
within a given time frame.
Today, we know down to the millimetre when the creek’s
water level hits the critical level, which would require
evacuation of residents in certain areas close to the river.
This knowledge has been attained through i.e. group work,
which has focused on previous flooding scenarios and on
the prevention of future flooding scenarios.
Civilians also can follow the development in the creek on their
own. A trip along Usseroed Creek doesn’t only need to have a
recreational purpose. By some of the monitoring stations, a
post has been set with a QR code that can be scanned using
a smartphone or tablet. This means that on their trip along
the creek, civilians can directly access Usseroed Creek’s website and be updated on the river’s current water level. In the
event of high water level warnings, the three municipalities in
the Usseroed Creek Partnership will activate the joint preparedness plan and advise homeowners in the areas that have
previously experienced flooding.
Nine monitoring stations are set up along the creek in total,
and three more in Donse Creek, which is the largest tributary
to Usseroed Creek.

Climate change adaptation across municipal boundaries
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Toolbox
In addition to the monitoring stations, the shared toolbox also
includes the establishment of so-called water meadow and
retaining weir.
Water meadow is the term for a kind of buffer zone around
parts of the creek, which in the case of high water levels and
flooding can function as flood basins. During periods of extreme rainfall, the water meadow can retain large amounts of
rain over a short period. At the same time, special crossings
and path systems are established that account for potential
high water levels.
In the event of high water, the creek will only appear to be
wider than normal, and still be beautifully integrated in
nature. At extremely high water levels and actual flooding,
the surrounding water meadows will also be flooded.
Meanwhile, a sophisticated retaining weir makes it possible
to regulate the water quantities in Usseroed Creek - not just
in the everyday, but also in case of extreme rainfall. Here, the
retaining weir at the area’s major lake and former water reservoir, Sjælsø, serves as an important faucet in the three municipalities’ joint management of water amounts.
Thus, it’s about holding the water back in Sjælsø and thereby
avoiding overflow into Usseroed Creek, yet ensuring that the
water can be withheld without creating problems for property
owners along Sjælsø.
In the event of a torrential rain warning, the retaining weir is
closed and the water is withheld in Sjælsø. Aside from protecting against flooding, the strategy can also be used to reduce
the risk of algae-rich water running out from Sjælsø during
summer flows and into Usseroed Creek, as this can result in
oxygen depletion in the creek.
As a side benefit, it is possible to improve the water environment in Sjælsø as well. This is because here we have created
a management strategy where the water level can be
regulated both up and down via computer control during
periods when predatory fish are spawning. The more
predatory fish in the lake, the fewer rough fish and algae.
It is estimated that a monitoring system has been built
along Usseroed Creek that will be able to meet tomorrow’s
climate changes and challenges.

Dam
2 m buffer in rural zone
Crown edge
Waterco

Double profile slope

Watercourse slope/cliff

Double profile width

12

Bottom width

T=0,5 vsp=15.24 m; vol=

21 m3

T=1

vsp=15.29 m; vol=

47 m3

T=5

vsp=15.39 m; vol=

350 m3

T=10

vsp=15.89 m; vol= 6900 m3

T=20

vsp=15.98 m; vol= 8650 m3

T=50

vsp=16.05 m; vol= 10300 m3

T=100 vsp=16.09 m; vol= 11550 m3
T=200 vsp=16.14 m; vol= 12800 m3

The active water meadow’s extent following extreme
rainfall. (T = 0.5 means twice every year, while T = 5
means once every 5 years. VSP denotes the water table,
the height above sea level the water meadow will rise).

Climate change adaptation across municipal boundaries
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Toolbox

- Created by the LIFE project
The LIFE project has achieved all its objectives, and in terms
of specific results, the Usseroed Creek Partnership has
acquired many new tools for its future work with climate
adaptation and environmental protection along the creek:

Tool:

New joint hydrodynamic MIKE
URBAN computer model of the
entire Usseroed Creek water
system



New joint system of fixed
on-line monitoring stations

Use and results:
The joint computer model allows us to:
•	Identify the most effective measures against flooding and
environmental impact
• Design physical interventions for climate adaptation
• Predict critical water levels based on a given forecast

The new joint monitoring system allows us to:
•	Get constantly updated data on water levels, flow
(water volumes per. second) and oxygen content
•	Continuous adjustment of the computer model so
that it becomes more and more correctly
•	Continuously able to follow the water level trends,
for informational purposes and early warning

New joint system for
information and warning

The new joint warning and information system allows us to:
•	To inform civilians in flood risk areas via the internet
about the current water level and flood risk
•	Initiate emergency response
•	Collect and process data for joint watercourse professional
authority work

New retaining weir
- construction in Hørsholm

The new retaining weir construction in Hørsholm
allows us to:
•	Withhold very large volumes of water caused by torrential
rain such that residential areas downstream are not flooded,
as has happened previously
•	Instead, directing water volumes to natural areas that are
resilient to periodic flooding

New joint management
strategy for the Sjælsø
retaining weir

The new joint management strategy for the Sjælsø
retaining weirallows us to:
•	Adjust the water level in the lake based on the ecological
optimum principle
• Shut the connection to the creek upon a torrential rain warning
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Five
good
tips

for inter-municipal cooperation
regarding climate adaptation.
In the Usseroed Creek LIFE project, we have over a
period of three years worked intensively to identify,
discuss, and challenge the conditions that apply to
the public parties involved in inter-municipal cooperation for climate adaptation. From this experience, we have selected 5 good tips for other
municipalities that are considering establishing a
similar organizational partnership.

• The cooperation MUST be founded on solid
PRINCIPLES that all parties commit themselves
	- Delegate sufficient time to work through these
principles in a close process with the relevant
managers, and do not assume that all parties
know in advance each other’s conditions and
success criteria.
• Once the principles are settled, the underlying
rules of the game must be flexible and allow
individual political elbow-room for all parties
- Avoid organization that challenges the established competence conditions and the parties’
autonomy
• It’s a huge advantage if a “top-down” political
framework can be implemented in the starting
phase of cooperation
• The significance of utilities as independent
companies must be understood and respected
• The scope of the cooperation must be created
by the parties themselves. The framework
conditions in the municipal-sphere do not
support inter-municipal cooperation
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Inter-municipal cooperation on
water management and climate
adaptation for Usseroed Creek
www.usseroed-aa.dk

Project partners

Municipality of Fredensborg, DK
Municipality of Hoersholm, DK
Municipality of Rudersdal, DK

Project partners

Fredensborg Water Utility Company
Hoersholm Water
Rudersdal Water Utility Company
Municipality of Fredensborg, DK

Coordinating
Beneficiary
Project Budget

Total project budget:
EUR 2.530.689
Co-financier’s contribution are
EUR 624.000
EUR 931.276 are provided
by the LIFE+ programme
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