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1 Summary
Main narrative of value creation

The value of VandaHydro arises when a unified, standardised data foundation leads to better knowledge, more
efficient work processes, more accurate models and calculation results, and thereby a stronger basis for
decisions and actions. This creates a self-reinforcing cycle of increasing demand for data, where value grows as
more stakeholders contribute standardised data and use data.

Data collected for one purpose can, in a joint public system, be used for many other purposes —and it is precisely
this reuse and combination that lifts the overall value beyond what any single stakeholder can achieve alone.

This figure summarises the report and illustrates the entire process of value creation, including the stakeholders
involved:

VandaHydro creates value across the entire value chain

The joint public system for hydrometric data — water level and water flow in watercourses

Unified data foundation =* Better knowledge and models = Better decisions and actions =* Increased demand for data

Data use Value creation

System management %

Data initiation Data production

Stakeholders Stakeholders Stakeholders Stakeholders Stakeholders

L Economies of scale —

public system

L] Governance and support

warning

Municipalities - Utilities Operators Danish Environmental Portal DMI - Banedanmark Society - Citizens
Regions - State Field staff {OMP) Utilities - Consultants Criticalinfrastructure
Research - Innovation Nature and environment
Core value Core value Core value Core value Core value
L] Better overview and [ ] Higher data guality atthe [ ] Standardised units and [ ] Data gathered in one place [ ] Less damage to buildings,
ownership of own data - source parameters lower integration costs infrastructure and nature
incl. standards requiremants ®  Online quality eheck already ®  Scalable national ®  Strongeranalyses and ®  More accurate investments
in data production in the fiald infrastructure models and credit assessment
®  Lessdependenceon ®  Fewererrors and less rework ®  Reduced fragmentation - ®  Better emergency ®  Stronger crisis preparedness
Individual suppliers ®  Froesubmission to the oint one access polnt preparedness and flood and societal resilience

[ ] Better use of public funds

cheaperin the long run

] Avoids double investments
in measuring stations

Maore efficient advice and
innovation

across the board L]

56 municipalities 2 utilities 4 state org.

share data via VandaHydro

Summary of the report

The report describes the background for, and the value created by, VandaHydro — the joint public system for
hydrometric data on water level and water flow. The data foundation is established, and the next step is to
increase use and participation. The target group is in particular municipalities and utility companies, who are
both key data owners and users, but not all of whom yet contribute to and benefit from the shared data
foundation: today only 56 municipalities and 2 utilities share data through VandaHydro, along with 4 state
organisations. There is therefore considerable potential to increase value creation.

The report is limited to watercourse data, as the extension of the system to cover groundwater data was only
recently completed.

Before the establishment of VandaHydro, the data of the Danish Agency for Green Land Use and Aquatic
Environment (SGAV) — under the then Environmental Protection Agency — was only released after quality
assurance, which typically took a year. At the same time, the municipalities' data was not gathered in one place
but held by the individual operators.



Concrete cases show how the value materialises for the individual stakeholder while also benefiting society:

Banedanmark (Responsible for Danish Railways) has averted at least two incidents (e.g. an embankment
slide).

Danish Meterological Institute delivers more accurate and more local flood warnings.
Insurance companies use the data for preventive warnings to their customers.

Utilities are expected to double their total investments in new infrastructure over the coming 20 years
and have an enormous potential to optimise these billion-kroner investments.

SGAV is leading the way and can, via VandaHydro, both create a better basis for e.g. impact calculations
and at the same time reuse its existing network of stations to deliver real-time data for national flood
warning.

Consultants achieve significant efficiency gains from unified data access, so that the great majority of
their time can be spent on analysis rather than data collection (from 80% data collection down to 20%
has been mentioned).

Municipalities can collaborate on watercourses they share with other municipalities.

The report recommends three areas of action:

Getting more data into the shared infrastructure (including possible mandatory reporting and status as
the authoritative database);

Strengthening standardisation and data quality through a professional forum with key stakeholders; and

Increasing use through concrete cases, demonstration projects, knowledge sharing and ongoing visibility
of the benefits to stakeholders.

The value chain for hydrometric data consists of five steps:

Data initiation (data owners),

Data production (operators and field staff),

System management (the Danish Environmental Portal),
Data use (solution providers and end users), and

Societal value creation.

The crucial point about VandaHydro is that previously fragmented islands of data are gathered in one shared
system, and that value arises in the interplay between the steps. The system creates value across the entire
chain: a stronger basis for decisions, warning and societal resilience; efficiency through uniform ways of working
and better conditions for innovation; a standardised and scalable infrastructure; higher data quality already in
the field; and better overview, less supplier dependence and economies of scale for the data owners.

The report also looks ahead. New data and new uses (e.g. the entire water balance, historical time series and the
use of Al) will increase the value of VandaHydro in the coming years. At the same time, new EU regulation
(including the Water Resilience Strategy and the Urban Wastewater Directive) makes hydrometric data
operationally critical for utilities, authorities and consultants. This will place new demands on how the system is
developed and operated.



2 Background and situation

The founding of the Danish Environmental Portal in 2007 marked an important shift in the public approach to
data as a strategic resource. The Environmental Portal has gathered environmental data and made it available to
society, and data is increasingly made available, shared across organisations and converted into concrete value
for authorities, businesses and citizens. In that context, the establishment of VandaHydro was launched in 2022
as part of realising the potential within water data. Since then, considerable progress has been made —
technically, organisationally and in terms of collaboration across the stakeholders in the value chain. The
foundation is in place, and a point has now been reached where value creation can really begin to scale.

The development reflects a broader maturing of public data in Denmark — from the standardisation of basic
data such as addresses and cadastres to the ongoing release and integration of elevation data and weather data
into decision support. Today the focus is on opening up domain data, including water data, where the potential
is great, but where the value depends on better standardisation, increased data sharing, broader use, and
innovation and development of new digital tools. This is also a central element of the Utility Digitalisation
Programme, which works on increased value creation through the opening up of utility data.

The central point is that the value of data is built up gradually, as data becomes available in the same place, is
combined and is used widely as a result of increased demand for digital solutions. Although the potential for
water data has not yet been fully realised, the development is well under way. The necessary building blocks are
established, interest is growing, and the possible applications are becoming ever clearer. The next step is
therefore very much about increasing use, strengthening data sharing and ensuring that more stakeholders
actively contribute — so that the full value can be harvested.

The need for a value estimation arises because what really drives the value is two mechanisms.

The first is a feedback loop, where a unified data foundation leads to better knowledge and models, which create
the basis for better decisions and actions and thereby increased demand for data in the overall data foundation.

The second is a scaling effect, where the value grows exponentially with the number of users and data sources,
and where the benefits are only realised in earnest with broad use.

It is therefore crucial to create a clear motivation for data owners to contribute. It is a precondition for
accelerating and consolidating the movement already under way that even more municipalities, utility
companies and other relevant stakeholders participate actively in realising the full potential. As of April 2026, 56
municipalities, 2 utilities and 4 state organisations share data through VandaHydro.

The value estimation is intended to serve as this incentive by making visible the benefit of contributing — both for
the individual organisation and for society as a whole.

Target group for the report: municipalities and utility
companies

The report is aimed primarily at municipalities and utility companies, because they are among the most
important data owners and at the same time key users of water data. Their active participation is a precondition
for VandaHydro to realise its full potential.

There are, however, still a number of municipalities and utility companies that neither share their own data
(directly or via their operator) nor use the data of others via VandaHydro, and which therefore do not yet
contribute to — or benefit from — the shared data foundation.



The value estimation is therefore aimed primarily at municipalities and utility companies in order to make visible
the concrete benefit of participating — both for the individual organisation and for society as a whole — and
thereby create a clear incentive to share data and adopt new digital tools.

Scope and delimitation

This report covers the value estimation of VandaHydro's watercourse data. The report does not include shallow
or deep groundwater in VandaHydro. These areas may possibly be treated in separate value estimations at a
later point in time.

Perspectives for the overall water balance are dealt with in section 7 Perspectives.



3 Cases and examples of value for society and for
the individual stakeholder

The value of VandaHydro is best illustrated through concrete cases from the stakeholders who already share
their own data and use the data of others. Below, several examples are presented, each illuminating how the
value materialises for an individual stakeholder while also benefiting the wider society.

Whereas section 6 later unfolds the value step by step through the value chain, this section takes the individual
stakeholder and their concrete experience as its starting point.

Banedanmark uses VandaHydro as an integrated element in the monitoring of the railway network. As a matter
of principle, Banedanmark does not pay for data, but draws on the contributions of others and delivers its own
data back in return. Combined with other data sources, for example weather data, in a single monitoring
platform, Banedanmark has on this basis averted at least two concrete incidents. In both cases the hydrometric
data contributed to an earlier understanding of the development in the water level, and thereby to the
necessary preventive measures being initiated before the situation developed into damage to the infrastructure
or operational disruptions. Banedanmark also engages in strategic collaboration with other stakeholders, such as
SGAV, on the placement of new loggers, so that investments in new measurements are made where they create
the most value. This reduces the risk of parallel investments and at the same time ensures that measuring
equipment is placed at locations where the data provides the greatest overall benefit for several stakeholders.

Hydrometric data also forms part of Banedanmark's work on climate adaptation and risk management of critical
assets. Several locations are monitored as part of the assessment of climate-related risks to the railway
infrastructure, and the data is used as part of the decision basis for both operational and long-term efforts.

The value for Banedanmark is a strengthened decision basis, earlier warning and more targeted investments. At
the same time, the use of shared data contributes to increased resilience in the critical transport infrastructure
and thereby a societal benefit in the form of fewer disruptions and better protection of central transport links.

DMI uses hydrometric data in its work on flood warning. The combination of municipal data and data from
SGAV's 460 loggers makes it possible —together with other data such as weather data — to deliver more accurate
and locally anchored warnings of flooding from watercourses and lakes. DMI sees it as a significant benefit to be
able to obtain these data in one place. With near-real-time data, DMI can deliver more accurate and more local
warnings, thereby supporting the emergency services' work to protect citizens, critical infrastructure, nature and
cultural heritage.

Insurance companies use the data to advise their customers, for example by offering subscriptions to weather
warnings so that customers can receive SMS alerts in good time and mitigate acute damage — for instance by
mounting boards over basement windows when heavy rainfall is forecast. LB Forsikring concretely offers this
preventive warning service.

The insurance sector benefits greatly from the fact that the Natural Disaster Council (formerly the Storm Council)
assesses whether a “natural event” — e.g. flooding from a watercourse — has been severe enough for
compensation to be opened from a state fund, or whether it must be handled by people's private insurance.
Their assessments regarding flooding are very largely based on SGAV's watercourse stations, and these
assessments become considerably more accurate when there is a single, unified access to data from all
measuring stations.

Utilities see considerable value in data being gathered in one place, and thereby in being able to combine their
own data with data from other stakeholders. Utilities' investments in infrastructure are rising sharply in these



years, and access to data provides the basis for more qualified decisions about which factors actually have an
effect, and which water must be managed. This offers considerable potential to save investment kroner, since
investments can be targeted more precisely. Utilities also experience that, through measurements, they can
detect construction activity they would otherwise be unaware of, and they use logger data to shut down, for
example, transformer stations at risk of flooding. Furthermore, sharing data can optimise the placement of
measurements and reduce the need for additional measuring stations: concretely, one utility discovered that a
planned station was about to be placed close to an existing SGAV station, and was on that basis able to move it
to a more value-creating location. This is, for example, relevant in connection with permits for groundwater
abstraction (for drinking water), where utilities are often met with requirements to document that they do not
affect the water flow in nearby watercourses too much. In practice this often means that measuring stations
must be set up. Here, unified public access to all stations will, all else being equal, reduce the need for
new/additional stations.

SGAV has, via VandaHydro, been able to contribute real-time data efficiently for flood warning from a network
of stations that is otherwise designed and financed for environmental monitoring under the Water Framework
Directive. SGAV has at the same time significantly reduced vendor lock-in in the IT support for hydrometry and
has several older systems being phased out, which reduces technical debt and supports a more robust and
scalable IT architecture. The everyday work of field staff has become simpler in that data can be brought into the
field, requisitions can be handled digitally, and the information is gathered in one place (VandaHydro). SGAV has
furthermore ensured that its own data is publicly available after collection, and can therefore refer directly to
the joint public display of data.

Municipalities constitute a critical group of data owners, and there is still a need to inform municipalities about
the potential of a joint public database, in order to get everyone on board. If, in connection with a flood, it turns
out that a municipality does not share data with DMI, this can provoke both local and national reactions. A lack
of sharing makes both internal decision-making and communication to citizens more difficult. Local overview
makes it easier to observe trends and problem areas and to convey the situation internally within the
municipality's emergency services, to political decision-makers and to citizens.

In connection with the preparation of this report, cases have been sought in which municipalities have put the
opportunities opened up by VandaHydro into practice. It has, however, proved difficult to identify such
examples, and the report can therefore not present concrete cases. Interviews with municipalities testify to
interest in the possibilities, but it is at the same time clear that exploiting the strengthened shared data
foundation presupposes targeted efforts that can translate the potential into new collaborations and tools.

Consultants and innovation actors experience considerable efficiency gains from being able to access data in
one place rather than through individual enquiries to municipalities and other data owners. A large part of the
work in analysis and modelling projects today consists of data collection and data preparation — up to 80% is not
unusual. When data is standardised and made available centrally, resources can to a greater extent be used on
analysis and value creation. The potential is to reverse the distribution, so that 80% of the time is spent on
analysis and 20% on data collection.

Making all data available in one place also creates better conditions for innovation, the development of new
holistic digital solutions, and research, across authorities and suppliers.



4 Recommended measures to increase value

The interviews point to three areas of action where a targeted effort can lift the value of VandaHydro further.

The recommendations are presented here, while the evidence is unfolded in sections 5-6.

Get more data into the shared infrastructure

Make reporting binding. A central recommendation is that the reporting of data from the sector's stakeholders
be made a legal requirement or otherwise binding, so that the data foundation becomes as complete as possible.
Part of this may be to give VandaHydro status as the authoritative database for hydrometric data. A further part
is to make it mandatory for operators to deliver standardised, quality-assured data to the joint public system. A
more complete data foundation will strengthen the ability of authorities and infrastructure owners to monitor
and manage climate-related risks across geographical and organisational divides.

Strengthen communication towards municipalities and utilities. It takes targeted communication to get more
stakeholders to contribute. It must be clear to the individual organisation what it gains from sharing its data with
society, including that, via VandaHydro, this will happen in a standardised format. Communication aimed in
particular at utilities and municipalities about delivering data to VandaHydro must be strengthened, including
also communication with their operators.

Build a requirement for central reporting into tenders. Data owners should make it a requirement in tenders
that data must be reported centrally. The Danish Environmental Portal can provide standard wording for use in
tender material.

Strengthen standardisation and data quality

Establish a professional forum for standards, governance and quality assurance. It is recommended that a
forum be identified which can discuss questions about — and ensure the continued development of — standards,
governance and the mandate for system use, as well as quality assurance, so that users can more easily assess
the data foundation's suitability for various purposes. Such a forum could also address the question of to what
extent uniform use of quality-assurance methods can be required. This would strengthen the user dialogue
about data exchange — both into and out of the system — so that the processes can be continuously improved.
Particularly when data is used for warning, risk assessment and decision support concerning critical
infrastructure, it is crucial that users have confidence in data quality, metadata and quality-assurance processes.

Increase the use of data

The greatest untapped potential lies in the further use of data. Many stakeholders today use data primarily for
their own, internal purposes, while the many other possible applications are underexploited. It takes an active
effort to realise the potential:

Demonstrate the value through concrete use cases. Demonstration projects and knowledge sharing should
make visible how hydrometric data creates value within climate adaptation, emergency preparedness, planning
and environmental management — and thereby broaden the use to new areas and stakeholders.

Strengthen utilities' use of others' data. Utilities have a particular need for experience in using data from other
organisations, so that investments in their own loggers can be reduced where a usable data foundation already
exists.

Translate the perspectives into concrete development projects. The ideas set out in the report's section on
perspectives should be assessed systematically with a view to translating them into concrete development
projects.



Anchor change management and make benefits visible. Visible value creation — data that quickly reaches
society — increases the willingness to share data and creates a common direction and support for the solution. A
precondition for the value chain to function in practice is therefore systematic work on change management,
follow-up, making value visible and benefit realisation. This is a task that cuts across the stakeholders and
requires joint anchoring. This applies particularly across sectors, where the value of data is often only realised
when information from several stakeholders is combined in joint solutions and decision processes.

5 Value chain for hydrometric data

The value chain for hydrometric data consists of five steps, where each step is linked to a particular stakeholder
role and a number of typical activities. The steps range from Data initiation at the data owners, through Data
production at operators and the authorities' field staff, System management at the data intermediary (the
Danish Environmental Portal) and Data use among all data users — all the way to Value creation, where the final,
societal value is realised. The five steps cannot be seen in isolation; the value arises in the interplay between
them and presupposes a holistic view of the chain.

Data
Production

Data System .

Management

Data-in / Data-out

Data Usage

» Value Creation

Initiation

Data Owners

Operators
and Field workers

Intermediary

Solution providers
and End users

Societal level

Activities in this step
Decide requirements for data
storage and data sharing,
including use of standards.
Enter into agreements with
operators and/or
intermediaries.

Activities in this step
Decide equipment and
location (if app. joint
decisions with data owner.)
Install and calibrate
equipment,.

Maintain equipment and
ensure data collection in the
field. Transfer data to DMS.

Activities in this step

Data storage and data
display for sharing.

Design, deploy and operate
data-in, data storage and
data-out systems.

Activities in this step

Use data in task solving and
business processes.

Use and display data in own
solutions.

Combine data with A
analysis.

Derived effects / non-
activities in this step
Costreductions and more
precise investments.
Prevention of damages and
incidents, saving lives.
Societal resilience.

Asset Management.

Figure 1. The five steps in the value chain for hydrometric data, with stakeholders and typical activities in each
step.

It is important to emphasise that a corresponding value chain already exists to a lesser extent today, based on
existing standards. There are places where the standards are not followed, which means that the value chain is
fragmented and tied to the solutions of individual suppliers. The crucial point about VandaHydro is that the
previously isolated “data islands” are gathered in one shared data ecosystem. This has a number of knock-on
effects, which are described in the following five sections.

Within the individual steps of the value chain there is room for flexibility in the division of responsibility. For
example, the data owner often leaves decisions about equipment and location to the operator, who chooses on
the basis of the best physical conditions for measurements.

10



6 VandaHydro creates value across the entire value
chain

This section presents how VandaHydro creates value in all parts of the value chain for hydrometric data. The
themes are derived from interviews with the sector's stakeholders.

In the following, value creation is reviewed step by step. The review takes the end point of the value chain —the
final, societal value — as its starting point and moves from there backwards through the chain. The individual
steps cannot, however, be seen separately; the value does not arise in a single step, but in the coupling between
them.

Whereas section 3 showed the value through the experiences of concrete stakeholders, this section reviews the
value systematically step by step in the value chain. The two perspectives complement each other.

Value creation — the societal value

Core value: better decisions, more efficient work processes, more accurate investments, more accurate credit
assessment and insurance premiums, less damage and higher societal resilience.

Responsible use of public funds

For the stakeholders that work with public funds, it is crucial that taxpayers' money is used as well as possible,
and that the joint public effort supports the greatest possible societal benefit for the funds invested. The
interviews conducted show that this is experienced as a societal value in itself in VandaHydro.

Prevention of damage and incidents

A unified data foundation strengthens the basis for nationwide flood warning and supports concrete risk
management. DMI issues warnings and risk notifications about flooding and thereby makes it possible for the
emergency services to protect the population, critical infrastructure such as roads, railways and supply networks,
as well as cultural heritage and nature, in good time. This reduces damage to buildings, infrastructure and the
environment. SGAV delivers calculations of water flow to DMI based on data from approximately 460 loggers, cf.
Appendix C: Brief technical description of VandaHydro. The interplay enables nationwide warning of flooding
from watercourses and lakes.

The societal benefit of the warning materialises in the interplay between the emergency services and DMI: with
municipal data and SGAV data, DMI can deliver more accurate and more local warnings. Delivery of data in real
time is not only crucial for warning — it also makes it possible to monitor and manage the water systems better

and creates fertile ground for a wide range of innovative solutions within the water sector.

Banedanmark has concretely averted at least two incidents based on data from VandaHydro —its own data and
data from municipalities and other stakeholders — combined with other data sources such as weather data in a
single monitoring platform. Ultimately, the preventive uses can help save human lives.
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Societal resilience

The shared data foundation supports increased crisis preparedness and greater resilience in society. It also
constitutes a professional foundation for central political agendas within climate, emergency preparedness and
the aquatic environment, because decision-makers can rely on a shared, comprehensive picture of the situation.

Democratisation of data

VandaHydro provides access to data across ownership. Data is gathered in one place and thereby creates a
better shared decision basis that is available to authorities, businesses and citizens alike. This complies with the
Aarhus Convention, which stipulates that all public data must be available to citizens.

Economic benefits and better decisions

Decisions are made both in acute situations — where emergency services and municipalities must assess the use
of sandbags, pumps, “flood walls”, road closures and evacuation — and in long-term planning. Municipalities
make better decisions about climate adaptation, and over- and under-dimensioning of facilities such as bridges
and climate measures can be avoided, for example by dimensioning infrastructure on the basis of time series for
water level and water flow.

Banks and mortgage institutions can achieve more accurate credit assessment, because the risk of flooding can
be correctly factored in, and insurance costs can be reduced as a result of better risk assessments. The shared
data foundation furthermore reduces legal uncertainty, in that time-series data can be used as documentation in
compensation cases concerning municipalities' responsibility for watercourse maintenance. Finally, precision in
planning and investments is increased, including better estimates of extreme events such as extreme winter
water levels.

Data use — all data users

Core value: data is converted into insight, models and action. The central benefit is very much about the volume
of available data and about data quality, while the real-time perspective plays a particular role in relation to
warning.

Centralised data access creates cross-cutting value

There is broad agreement among the stakeholders that the single greatest value of VandaHydro is that data is
gathered in one place. A single, unified access point creates concrete value for solution providers and data users.
It makes it possible to combine data from several data owners and thereby create new insight; it supports better
and broader use of data and provides a stronger basis for analyses, models and decisions. It reduces integration
costs and time spent, and it lowers the barriers to access markedly — also for stakeholders who do not
themselves make data available. At the same time, unified access means farewell to data silos; data is no longer
locked away in closed systems where it benefits only a few projects, but instead becomes available for all
relevant analyses.
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Several stakeholders point out that the cross-cutting value of unified data access will become even greater if
VandaHydro is given status as the authoritative database for hydrometric data.

Better decisions, planning and advice

Access to data — and in special cases real-time data — strengthens decision support, because data can be
incorporated into analyses, source tracing and the simulation of alternative investment decisions. Consultants
can deliver more accurate analyses without having to model on an uncertain basis, and this means a measurably
higher quality in the professional advice given to authorities and clients.

More efficient work processes

There is a large, economic value perspective through more efficient work processes, not least where several
stakeholders (utility—-municipality—consultants) need to share data. Here it is considerably more efficient if
unambiguous and interoperable data can be accessed in one shared place.

Increased innovation and research

An improved and standardised data foundation enables new digital solutions and broader knowledge building.
VandaHydro creates a stable foundation for innovation, because it reduces the uncertainty of investments: no
stakeholder invests in an immature data foundation “from scratch”. The shared foundation strengthens the
interplay between public and private stakeholders, in that the authorities support the market rather than replace
it. The shared data is made available, and private stakeholders can build solutions on top of it.

Quality assurance earlier in the value chain

In connection with VandaHydro, the Danish Environmental Portal has developed a so-called “cockpit”, which is
used by SGAV's field staff when calibrating measuring stations. This ensures a uniform approach across SGAV's
regional units. It supports quality assurance taking place to a greater extent already at the point of data
collection. The need for subsequent validation is reduced, and data quality and reliability are lifted from the
outset. In VandaHydro itself, a filter has been inserted that sorts out obviously erroneous data.

Efficient handling of data requests

VandaHydro reduces the authorities' resource expenditure on freedom-of-information requests and data
requests. Requests can to a large extent be handled by referring to self-service — both for single look-ups and for
larger data volumes via the Danish Environmental Portal's solutions. This at the same time creates value for
citizens and other stakeholders by giving direct access to data without case processing and by ensuring faster
and more transparent insight via user-friendly self-service solutions.

Consultants deliver better quality with less time spent

Consultants experience it as a considerable benefit that data can be obtained in one place, rather than enquiries
having to be made to each individual municipality or data owner. The value lies in consultants being able to
deliver higher quality in less time. They avoid having to obtain data from many different sources or to
supplement with model-estimated data, which makes the advice more efficient and professionally stronger — for
example in connection with abstraction permits, where municipalities often need external assistance.

The APl access to VandaHydro means less “detective work” and fewer lost data that previously lay hidden in, for
example, PDF files. Particularly for consultants and start-ups, there is great value in being able to access data in
one place and build national models: today, typically 80 per cent of the time is spent on data collection and 20
per cent on analysis — a unified data foundation can reverse this ratio into a considerable efficiency gain.
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System management at the data intermediary (the Danish
Environmental Portal)
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Core value: a stable, standardised and scalable infrastructure that is a precondition for the value chain being
bound together.

Standardisation, digitalisation and governance as the foundation

VandaHydro establishes uniform units of measurement, parameters and quality assurance — for example, water
flow is measured in litres per second — and thereby replaces a historical fragmentation of municipal and supplier-
specific methods. Common workflows support higher data quality and better comparability across time and
geography. Standardisation makes it possible to move quality assurance earlier in the value chain and to carry it
out already at the point of data collection, while thorough governance supports uniform practice and high data
quality across stakeholders.

In practice, it is crucial that a municipality, in its statement of work, makes it a requirement that quality
assurance must follow the method from VandaHydro's tools — a wording that the Danish Environmental Portal
could usefully make available. Together with a corresponding recommendation/requirement that operators use
the common quality-assurance method, this creates a consistent practice throughout the chain.

One national system reduces fragmentation

With VandaHydro, the data foundation from many stakeholders is gathered in one shared platform. On the input
side, standardisation harmonises data from operators, and higher data quality is ensured at the source. On the
output side, VandaHydro offers several routes to obtaining data — via solutions for both single lookups and
access to larger data volumes — and this provides easy access to, for example, an overall overview of measuring
stations. Data thereby becomes easier to find, access and use across stakeholders.

This at the same time provides an overall overview of who has which data, and thereby data becomes genuinely
usable.

Scalability and reusability secure the potential in the long term

Scalability is one of the central elements of value. The infrastructure can be used by many stakeholders
simultaneously, the value grows with use, and the benefits are only realised in earnest with broad use. In
addition, the Danish Environmental Portal maintains the service level and provides support to the stakeholders.

Data production — operators and the authorities' field staff

Core value: higher data quality and lower collection costs. To this is added a significant independent societal
consideration: in that, with VandaHydro, it has become simple to deliver data into the joint public systems,
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municipalities, regions and the state are no longer met with demands for extra payment to make data available.
This is a value that the Danish Environmental Portal pursues across systems, because the societal benefit that
arises when the data foundation is in place is a fundamental premise for the entire value chain.

A quality boost in data collection

Data quality has clearly improved because of data collection being standardised and digitalised. Whereas the
authorities' field staff previously often stood with pen and paper, measurements are now entered directly in the
field — and this supports an online quality check, where new measurements are compared with the latest logger
values and previous measurements at the station. Several errors are thereby caught immediately, while the field
worker is still at the station and can carry out a new reading or measurement. Previously, errors were often only
discovered when the week's measurements were to be entered from paper notes, and by then it was too late to
repeat or check the measurement.

Several operators today have their own applications for reporting measurements in the field. The value of the
shared solution does not lie in replacing such systems for the individual operator, but in ensuring that data from
all operators is delivered in a harmonised form to the joint public platform. The operators adapt their deliveries
to the common standards, which reduces the burden on the individual municipality.

The authorities save time in the long run — but it requires adaptation

The transition entails changes for the staff who register data in the field. Many initially experienced that it was
previously “easier”, because the data did not have to be shared with others. The experiences of SGAV's field staff
show, however, that the work becomes more efficient after the running-in period, when all the data work can be
completed at the station before moving on. This provides a marked quality boost, because many small errors —
such as incorrect times or entry at the wrong station — are avoided.

Data initiation — data owners

Core value: better control over data, lower costs and greater independence. It is in this step that the data owners
initiate the value chain, and an important point is that better use of others' data presupposes that the data the
data owner contributes itself is quality-assured and based on common standards, including technical guidelines.

Better overview and ownership

Data owners achieve better control over their own data, because data is gathered in a joint public system. This
provides both a better overview and clearer ownership of the data that the data owner produces.

Less dependence on suppliers

A common service and standard replaces individual supplier solutions. On the production side, this means that
operators can be freely chosen among many suppliers, who all deliver into the same joint public system.
Knowledge is anchored in the community rather than with individual private actors, and the data owner avoids
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being dependent on individual supplier ties. Flexibility is preserved: the data owner can still process and use its
own data, and it is easier to change operator.

Market effects of independence

With VandaHydro, data becomes a shared resource that does not lie with individual suppliers alone. This
provides public control over a critical data infrastructure and reduces lock-in both on the production side (as
mentioned in the previous section, Less dependence on suppliers) and on the use side: on the use side, a unified
display of data makes it possible to choose a supplier for analysis and data processing independently of who
originally collected the data. It is thereby easier to change supplier or operator, and competition on the services
delivered on top of the data is strengthened. The result is a more balanced market, where joint public
infrastructure is made available — without the public sector taking over the role of the consultants. Basic data is
made available, and value continues to be created on top of this foundation.

Economic boost and efficient operation

A common solution is, in the long run, a cheaper solution for the municipal level as a whole than many parallel,
individual municipal solutions. Economies of scale in data, data processing and the maintenance of standards
reduce the costs. It is an experience in KL that municipalities gain a shared experience by working in the same
way — and thereby a greater efficiency.

This greater efficiency is particularly relevant in a context where data from many data owners can be accessed
and used by many users. By contrast, it is not experienced as so significant in the context of “own data for own

”

use .

To this is added a number of benefits from the reduction of system complexity. With VandaHydro, several legacy
systems can be decommissioned, development and licence costs can be reduced — for example within GIS
systems — and the need for ongoing maintenance, security reviews and approvals becomes smaller. Operation
becomes simpler and more stable. VandaHydro can be used on existing devices (laptops and tablets), which
contributes to efficient IT support, and the platform delivers high operational reliability and a common standard
for data delivery.

Finally, the shared data foundation contributes to avoiding double investments, because better access to existing
data reduces the need for new measurements and avoids the unnecessary setting up of equipment where a
usable data foundation already exists.
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/ Perspectives

The value estimation above describes the benefits of the current VandaHydro. This section looks ahead: which
technical, organisational and regulatory movements will, in the coming years, either increase the value of a joint
public hydrometric system or place new demands on how it is developed and operated. The section is organised
in three parts. First, the data- and use-related perspectives are unfolded, where the potential is in particular
about expanding the data foundation and exploiting it more intelligently. Then follow the organisational and
societal perspectives, which are about financing, competences, collaboration and broader use. Finally, the
regulatory and political frameworks are outlined, which increasingly make hydrometric data operationally critical
for utilities, authorities and consultants.

Data- and use-related perspectives

The greatest data-related potential lies in expanding the data foundation in breadth — more data sources and the
entire water balance — and at the same time exploiting the existing data better through new forms of analysis
and smarter extraction.

The entire water balance

VandaHydro can be developed further to cover the entire water balance, which is requested by utilities,
consultants, innovators and researchers alike. The entire water balance includes, in addition to watercourses,
also overflows, basins, precipitation and coastal water levels. KL works with combined events, and this points
towards data for the entire water balance being findable and accessible together. An overall water-balance
perspective will also strengthen the link to the Water Framework Directive, the Urban Wastewater Directive and
forthcoming groundwater regulation.

VandaHydro has already been developed further to be able to register, organise and distribute data concerning
deep groundwater measurements and measurement data concerning shallow groundwater. The latter in
particular will be carried out to a marked extent in the coming years, and municipalities and utilities must
identify the need for, and invest in, concrete mitigation measures. This solution is coordinated with the so-called
“Jupiter reform”, from which a new technical feature will be implemented in early 2027; namely “collections” as
a superstructure on measuring stations that addresses common issues, e.g. if they are created in areas affected
by shallow groundwater.

Overflow data holds considerable potential as a shared data foundation for documentation, regulation, planning
and, in the longer term, real-time-based operation.

Overflow data is rarely a direct measurement of “overflow” as an overall phenomenon. The data depends on the
measurement principle, geometry, sensor placement, data processing and metadata. If overflow data is to be
used for documentation, regulation or charges across utilities, the data foundation must be robust, uniform and
transparent. Cowi has prepared a report for the Danish Environmental Portal that illuminates these conditions in
detail. The report points to a number of activities that must be carried out to achieve the necessary clarification,
which is a precondition for a decision being made about possible further development of the system in order to
be able to receive overflow data. A number of the report's recommendations on necessary clarifications form
part of a project that has just been started in collaboration with Vandmiljg Randers, Cowi, Aalborg University and
WaterZerv.

An overall water-balance perspective will at the same time strengthen the work on climate adaptation and the
resilience of critical infrastructure. When data on watercourses, precipitation, shallow groundwater, coastal
water levels and drainage systems can be combined, the possibilities are improved for understanding and
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managing complex events that affect transport infrastructure, energy supply and other societally critical
functions.

Historical data

In general, historical data is often hard to find, but it is crucial for large restoration projects — for example when
the Skjern River is to meander (wind) again, and the question of the reference state arises: what was done in
1964, and what are we to reconstruct it to match? Historical time series will also strengthen the training basis for
ML (machine learning) models, cf. below. VandaHydro can contain historical data (there are measuring stations
with data extracted back to 1917), but does so only to a limited extent today. The challenge is to find the
historical data in the archives of municipalities, consultants, agencies and others.

Catchment-based extraction

Today, data extraction can only be carried out one measuring station at a time, or several by drawing a polygon
for a search area, which met the municipalities' original need in connection with weed-cutting work, but does
not match the modern need to see an entire catchment/water system together. Today, watercourse
collaborations concerning, for example, the Gudena, the Konged and the Stora are not data-driven, and it is
cumbersome to extract all measuring stations in a catchment together. A further development that makes it
possible to extract data at water-system level will therefore unlock new uses.

New possible applications of data from VandaHydro

VandaHydro makes possible an entirely new degree of aggregation of hydrometric data; for example,
watercourse data from all municipalities that share the ten largest watercourses in Denmark can be found and
accessed in a harmonised format. This provides new possible applications in the inter-municipal watercourse
collaborations concerning, for example, the Guden3, the Kongea and the Stora.

SGAV today uses a calculation engine that converts water-level data into water flow. From this basis, the
transport of nutrient substances is then calculated.

Correspondingly, for municipal water planning, a calculation of water flow x chemical parameters could be
carried out, combining hydrometry with chemical data.

In the utilities' work on permits for the discharge of wastewater into watercourses, there are often requirements
for the dilution ratio and the hydraulic capacity in the watercourse, since one must not create erosion/extra
flooding with one's water flow. Here, more watercourse data — particularly historical quality-assured data — will
make the discharge permits more accurate. This will benefit both the authority (municipalities), which must
grant the permit, and the utility companies, which must receive it. This is a current problem, since there is
limited capacity in the watercourses, and there is competition for the discharge permits for which there is room.
This applies particularly in connection with urban development with paved areas and greater production of
wastewater.

Al and machine learning

Hydrometric data is ideally suited to machine-learning and Al-based models: it is regular time series of known
quality, collected with uniform standards and with increasing coverage. Experience from international projects
and other sectors shows that Al can improve task-solving within water flow forecasts, flood warning, anomaly
detection (extraneous water, measurement dropouts), data validation and scenario analysis. A joint public data
foundation such as VandaHydro will therefore be critical infrastructure for both public and private Al
development in the water domain. It at the same time places sharper demands on data quality, resolution and
frequency — ML models are only as good as their training data. The Danish Environmental Portal increasingly
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collaborates on knowledge infrastructure in experimental environments with research institutions. One example
is the European URBAN-M20 project.

Organisational and societal perspectives

The technical expansion from the previous section can only be realised if the organisation, the competences and
the financing follow suit. The perspectives in this section are about making the foundation more broadly
anchored, and not least about working towards a benefit realisation in the form of all hydrometric data being
accessible.

Cross-public standardisation and knowledge sharing

Over time, it becomes simpler to have compatible equipment, because the stakeholders can jointly agree on
which types of loggers should be used. It also becomes easier to learn from one another across organisations
when municipalities, regions and the state gather and share experiences on both equipment choices and data
quality. A further development of a common professional forum —as recommended in section 4 — will support
this development.

A concrete example that such a forum could discuss was the harmonisation of measurement and calculation
methods. Today, data calculation and processing are not included to any great extent in VandaHydro. It can
therefore not be guaranteed that a new operator delivers data according to the same measurement and
calculation methods. The Danish Environmental Portal and SGAV have collaborated on a solution adapted to
SGAV's needs, but this could be developed further into a joint public system. This would, however, be both an
expensive and time-consuming solution. Alternatively, we can expand the possibility of storing metadata at a
location (e.g. stations), and then require that all operators deliver a description of their measurement and
calculation methods — including the possibility of storing a history of different operators' descriptions over time.

The growing data needs of the insurance and finance sector

In the coming years, the insurance and finance sector will have to factor climate and water risks ever more
accurately into premiums, credit models and portfolio management. The sector is a strong demander of a
shared, quality-assured hydrometric foundation, and dialogue with, among others, Forsikring & Pension
(Insurance & Pension Denmark) will be able to uncover which data, frequencies and forms of display best
support this use. The insurance and finance sector is also a possible co-financing partner for expansions of the
system that directly benefit it.

The portal https://forsikringsvejret.dk/ is operated by Forsikring & Pension. It displays whether there have been
weather events that may give rise to insurance coverage of damage — e.g. cloudbursts, heavy rain, wind gusts
above a given m/s, and so on. It shows both data in “near real time” and historical quality-assured data from
DMI. Here, an obvious case would be for forsikringsvejret.dk to be expanded with data on high water levels in
watercourses and lakes.

Internationalisation positions the Danish foundation

The EU's Digital Action Plan envisages that national data portals should be interoperable and able to
communicate across national borders. For VandaHydro, this means, among other things, a possibility of
positioning the Danish foundation as a reference architecture in a European context. At the same time, many
European countries are experiencing a growing need for a data foundation for climate adaptation and resilience
work. The experiences from VandaHydro can therefore become relevant far beyond the water domain, as an
example of how joint public data can support cross-cutting risk management and climate adaptation.
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Regulatory and political frameworks

The coming years' European and national regulation will, to a greater degree, make data-driven decisions in the
water domain a precondition rather than a choice. Three tracks are particularly important.

EU Water Resilience Strategy and Digital Action Plan

On the basis of the overarching strategic framework for the next five years, the Water Resilience Strategy, the EU
will launch a Digital Action Plan. The action plan has two overarching themes: partly the implementation of
digital solutions through financing and knowledge sharing, which is to build digital skills and promote technology
transfer in the water sector; and partly support for the sharing of water data by promoting the development of
national data portals that can overcome fragmentation and make data easily available, freely available,
interoperable and reusable in accordance with the requirements of the Open Data Directive. In addition, value
creation on utility data was mentioned explicitly in the Mission Letter to the new EU environment commissioner.
It is furthermore relevant in relation to the Aarhus Convention and the EU's directive on access to environmental
information, which obliges public data to be publicly available.

Climate resilience and critical infrastructure

In parallel with the development in the water domain, European and international initiatives place increasing
demands on climate adaptation and the resilience of critical infrastructure. The transport, energy and supply
sectors increasingly work with risk assessments of climate-related events, where access to reliable hydrometric
data is an important precondition. This increases the value of a shared, quality-assured data foundation that can
be used across sectors and areas of authority.

The EU's Urban Wastewater Directive and utilities' investments

The EU's Urban Wastewater Directive is to be implemented in Danish and European legislation in the coming
years. At the same time, there is increasing focus on mitigation measures in relation to climate adaptation and
shallow groundwater. In a forecast, DANVA has identified these measures as particularly decisive for a doubling
of the utility companies' investments over the coming 20 years. Data-driven analyses, scenario development,
planning and investment decisions will be crucial for ensuring precise investment amounts — not least in order to
keep the impact on the water price as low as possible.

Water plans and the green tripartite

Work on both the water plans and the green tripartite will increasingly include the use of digital screening tools
as well as analysis and calculation tools. SGAV must, among other things, work on impact calculations, where
robust and standardised hydrometric data is a precondition for the quality of the results.

The regulatory developments make three things imperative

The three regulatory tracks point collectively to hydrometric data going, in the coming years, from being nice-to-
have to being operationally critical for utilities, authorities and consultants. This makes three things imperative:

o firstly, that the shared data foundation is strengthened in breadth and depth, so that it can support both
directive implementation and investment decisions;

e secondly, that more stakeholders become active contributors;

e thirdly, that the Danish Environmental Portal's systems are continuously upgraded, so that users can
optimise the value of new technological possibilities, e.g. artificial intelligence.
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APPENDIX A: OVERVIEW OF INTERVIEWS

Interviews conducted

Name

Michael Butts

Lene Bggebjerg

Trine Marie Dippel

Rasmus Ringgaard

Malde Beinthin

Per Schriver

Eva Bpgh

Lars Kaalund

Per Boesgaard

Flemming Sgrensen and Jan Pedersen
Mads Nedergaard and Keld Jessen
Lars Holmegaard

Bo Kempel

Annette Brink-kjeer and Nana Sofia Benthien
Niels Emil Spe

Lars Groth

Kenneth Jgrgen Wolstrup

Ole Mark

Lone Kildal

Ole Munch Johansen

Organisation

DMI

Banedanmark
SGAV

SGAV

MST

MST

KDS

KL

KL

Varde Municipality
Holstebro Municipality
Lemvig Vand and DANVA
Aarhus Vand
Vandcenter Syd
EWII

e-nettet

LB Forsikring
Kruger

Niras

Watson-C
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APPENDIX B: CONTRIBUTING DATA OWNERS IN
VANDAHYDRO

Municipalities sharing data in VandaHydro

Census of data owners - extraction date 15, May 2026

Signatur (56 af 98 kommuner leverer data)
Bl Leverer data til VandaHydro
[0 Leverer endnu ikke data til VandaHydro

56 of 98 municipalities provide data

Blue colour: Provides data to VandaHydro
Grey colour: Not yet providing data to VandaHydro
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APPENDIX C: BRIEF TECHNICAL DESCRIPTION OF
VANDAHRYDRO

VandaHydro has implemented a data model with full history. This means that the system can handle both raw
data, which is sent in near real time, and quality-assured data, which is received as updates as the data providers
carry out the quality assurance. VandaHydro can thus support both the need for real-time data for, for example,
DMI's flood warning, and the need for quality-assured data for, for example, SGAV's calculation of substance
transport under the NOVANA programme. With API access, data providers can set up an integration to their own
data-processing systems. Raw data can be retrieved from VandaHydro, quality-assured, and sent back to
VandaHydro as updates.

With full history in the data model, all versions of the data are stored. One can extract both the original raw data
and all versions of the quality-assured data that have been entered into the system. This ensures transparency
and documentation for the data in VandaHydro.
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SGAV, Kommuner, Regioner,
Banestyrelsen m.fl.

Hydrometri

In connection with VandaHydro, the Danish Environmental Portal has developed a so-called “cockpit”, which is
used by SGAV's field staff when calibrating sites (measuring stations). This ensures a uniform approach across
SGAV's regional units.

Data types in VandaHydro

The system is built around common code lists (stancode lists) for describing data types. If a need arises for new
data types, they can be implemented. For the current technical description of the data model, APl and available
data types, please refer to the Danish Environmental Portal's WIKI page for VandaHydro:
https://github.com/danmarksmiljoeportal/VanDa/wiki/Hydro-API

The following table is copied from the technical description and shows the data types that VandaHydro, as of
June 2026, can contain:
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Minimum

ExaminationType Parameter Unit ] ]
Min Ma Decimals® Interval
(sc1101) (SC1008) (sc1009) X ! eval
(minutes)
Elevation Level
(439) m (63) -15 170 1 5
(21)
Scale Pole Level Water Level -
cale Pole Leve ater Leve em (19) 10.000 ) .
(22) (1233) 1.500
Water Level -
Water L | (25 19 10.000 1 5
aterlevel (25) 153 em(19) 509
Water Flow I/sek
Water Fl 27 - - 1 5
aterFlow (27) — 11¢5) (55)
Measured Water Water Flow I/sek 1 c
Flow (24) (1155) (55)
Oxygen (28) Oxygen (50) mg/l (1) 0 - 1 60
Temperature (29) | cperature  GraderC 50 1 60
P (1154) (29)
Groundwater
Level Field Water Level m (63) c 150 3 c
Measurement (1233)
(30)
Groundwater Water Level
63 -5 150 3 5
Level (31) (1233) m (63)

1 The API rounds to a number of decimals which depends on the examination type.
2 Minimum interval between measurements to avoid excessive amounts of data.
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APPENDIX D: EARLIER VALUE ESTIMATIONS

This report on the value estimation of VandaHydro follows on from earlier value estimations:

e Value Estimation of Environmental Assessments (2023)

e Value Estimation of the Parameter List (2025)
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