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BALTFLOODS aims to enhance flood preparedness and mitigate runoff pollution in cities across the Baltic Sea region by
leveraging digital and technological solutions and engaging citizens as key stakeholders. The project addresses three main
challenges aligned with the thematic scope of Priority 1 of the Interreg Baltic Sea Region Programme, particularly Objective
1.2. Firstly, BALTFLOODS will improve disaster preparedness and response to floods by implementing advanced monitoring
systems that provide real-time data for timely interventions, benefiting local and national public authorities, infrastructure
owners, and service providers. Secondly, the project will decrease the discharge of polluted stormwater, thus enhancing
environmental quality and public health. This involves monitoring water quality through innovative approaches that support
environmental and public health goals. Thirdly, BALTFLOODS will increase community engagement in flood and water
pollution issues through participatory tools, empowering citizens and educational institutions to take an active role in
environmental stewardship. By fostering a well-informed and proactive community, the project builds societal resilience to
environmental threats. Transnational cooperation will be essential to facilitate knowledge exchange, policy alignment, and
resource pooling to enhance the scalability and sustainability of the solutions, ultimately benefiting urban populations and
the Baltic Sea Region ecosystem.
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BALTFLOODS is a collaborative project aimed at enhancing flood preparedness and reducing polluted stormwater runoff
across Baltic Sea region cities. The project leverages advanced digital tools and involves citizens as key stakeholders to
address three main challenges: (1) improving disaster preparedness and flood response through real-time monitoring, (2)
decreasing discharge of polluted stormwater to protect water quality and public health, and (3) increasing community
engagement in flood and water pollution management. By integrating cutting-edge technologies (like remote sensing,
sensors, and data analytics) with strong stakeholder involvement, BALTFLOODS aims to build more resilient and
environmentally healthy cities. Transnational cooperation and knowledge-sharing are core to the project, ensuring solutions
are scalable and benefit the broader Baltic Sea region.

This document outlines the framework for implementing BALTFLOODS’ digital tools and engagement strategies. It is written
for a wide audience —including public authorities, citizens, and technical partners —and balances accessibility with technical
depth. The following sections present the planned digital tools, the approaches for stakeholder engagement and citizen
participation, the data integration and governance strategies (with an emphasis on the FIWARE platform), and the
evaluation plan (indicators, monitoring tools, and risk assessment). Throughout, practical considerations such as tool
limitations, data standards, and feedback integration are highlighted. This comprehensive plan will serve as a foundation
for the pilot implementations in Lappeenranta (Finland) and Gjgvik (Norway), setting the stage for effective deployment in
these pilot cities and future replication across the region.

This framework is grounded in a systematic mapping of technical and stakeholder needs carried out in WP 1. The resulting
Data Analysis Report (Annex A) summarises >40 interviews and surveys with municipalities, utilities, NGOs and national
agencies, identifying priority data types, functional gaps and user expectations for flood-resilience tools.

www.interreg-baltic.eu/project/baltfloods .
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The BALTFLOODS project, funded by the Interreg Baltic Sea Region Programme, responds to the increasingly urgent
challenges posed by climate change-related flooding, stormwater runoff, and the associated risks to urban infrastructure
and water quality. With cities across the Baltic Sea Region experiencing greater rainfall variability and more frequent
extreme weather events, there is a pressing need to enhance local capacities for real-time monitoring, anticipatory planning,
and adaptive mitigation strategies.

To address this need, BALTFLOODS aims to develop, pilot, and transfer digital and participatory solutions that strengthen
urban resilience and improve stormwater and flood-related phenomena management. These solutions are being co-created
by a multidisciplinary consortium of municipalities, research institutions, environmental authorities, and citizen
engagement experts. The project places strong emphasis on combining technological innovation with inclusive
governance, thereby ensuring that both systems and communities are better prepared to manage and respond to flood
risks.

Both pilot cities in BALTFLOODS face significant but distinct challenges linked to stormwater and runoff management.
Lappeenranta, Finland, is situated along Lake Saimaa, which serves as both a drinking water source and a recreational
landmark. The city confronts a different set of challenges: stormwater and melting snow carry contaminants—such as
microplastics, oils, sediments, and nutrients—into the lake, increasing the risk of eutrophication and harmful algal blooms
that threaten water quality and public health. In response, Lappeenranta is implementing a Stormwater Management Plan
that integrates nature-based solutions—such as urban wetlands and biofiltration streets—with enhanced monitoring and
citizen science programs. For instance, implementation of new wetlands along the Pien-Saimaa shorelines in 2023 and
biofiltration systems along Koulukatu Street help capture and filter runoff, illustrating active local adaptation. These
interventions are coupled with sensor-based monitoring to track effectiveness and integrate data into Lappeenranta’s urban
system.

Similarly, in Gjgvik, Norway, climate change has already manifested in intense rainfall episodes that overwhelm drainage
and sewage networks. The city’s drainage network combines stormwater and wastewater in certain areas, which means
that during heavy rain, the system risks combined sewer overflows (CSOs). These events discharge untreated stormwater
mixed with wastewater directly into receiving waters, degrading local water quality and increasing nutrient and pollutant
loads in sensitive ecosystems. A recent and particularly damaging example was Storm Hans in August 2023, which caused
widespread flooding across Eastern Norway. Gjgvik was among the cities severely affected: extreme rainfall led to surges in
both sewer and stormwater systems, resulting in infrastructure damage, landslides, and sewage overflows into Lake Mjgsa.
Events like Hans underscore the dual threat the city faces: immediate hazards to infrastructure and property, and longer-
term risks to water quality due to untreated discharges during overflow events. These experiences have reinforced the
municipality’s recognition of the need for better predictive tools, faster data integration across systems, and real-time
situational awareness to respond effectively to future storms of similar magnitude.

Deliverable D1.1 introduces the Framework for Piloting and Evaluating Solutions, developed under Work Package 1 (WP1),
Activity Al.1. This framework is designed to guide the implementation and evaluation of digital tools and engagement
approaches that will be tested during the pilot phase of the project. It serves as a common foundation for the project
partners, ensuring consistency across pilot sites while allowing for contextual adaptation based on local needs and
capacities.

At the core of the framework lies the integration of digital infrastructure and citizen participation, underpinned by open
standards and interoperable technologies. To this end, the framework draws on the FIWARE Smart Water Reference
Architecture, an open-source, modular digital infrastructure widely adopted in Europe for smart city and environmental
applications. FIWARE provides the technical backbone of the framework, offering reusable software components and
standardised data models that support real-time environmental monitoring, cross-platform interoperability, and scalable
deployment across technical systems and administrative boundaries.

However, the BALTFLOODS framework is more than a simple application of an existing architecture. It is a contextualized
adaptation, tailored specifically to the environmental, regulatory, and social conditions of the Baltic Sea Region. While it
builds on the foundational principles of FIWARE—particularly its support for real-time context data, loT integration, and
open standards—it also addresses the place-based challenges that cities in this region face, including legacy infrastructure,
limited digital capacity, fragmented data systems, and diverse stakeholder environments.

Importantly, the BALTFLOODS framework has been designed with transferability in mind. It offers a ready-to-use model
for municipalities and regions that currently lack their own integrated systems for flood risk management and stormwater
pollution mitigation. Instead of developing a bespoke solution from scratch—often a resource-intensive and technically
demanding endeavour—Ilocal authorities can adopt and adapt the BALTFLOODS framework to suit their specific needs. This
provides a critical starting point for cities with limited technical expertise, budgetary constraints, or fragmented
infrastructure, enabling them to implement effective solutions more rapidly and at lower cost.

www.interreg-baltic.eu/project/baltfloods .
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Pilot implementations in cities like Lappeenranta (Finland) and Gj@vik (Norway) demonstrate how the framework can be
applied in diverse urban contexts. These pilot sites differ in their levels of digital maturity, institutional structure, and
environmental exposure, yet both benefit from a shared reference model that promotes consistency, interoperability, and
knowledge exchange across the project partnership.

By providing a structured yet flexible methodology for solution deployment and evaluation, the BALTFLOODS framework
not only supports current pilot cities but also lays the foundation for broader replication and scale-up across the Baltic Sea
Region and beyond. It ensures that the innovations developed during the project are not confined to a few municipalities,
but rather contribute to a regional ecosystem of smart, resilient, and citizen-inclusive water management.

1.1. Regulations, regional and local laws

All EU and EEA members follow the European Union’s Urban Wastewater Treatment Directive (Tiwari et al., 2025), which
also serves as a basis for the treatment of stormwater. The revised version of the Directive demands Member States to
ensure that the pollution resulting from stormwater overflows does not account for more than 2% of the wastewater load
collected annually (Directive 2024/3019). Additionally, wastewater plans should include practices to reduce the pollution
resulting from stormwater overflows and collected urban runoff, such as those of first rains following long dry periods. The
Directive also suggests the use of sustainable (green) infrastructure over traditional (grey) infrastructure. Countries are then
responsible for implementing the Directive into their regional and local laws and regulations.

In Finland, the latest revision of the Land Use and Building Act (LUBA 132/1999) introduced a chapter addressing stormwater
management. Under the Act, municipalities are responsible for stormwater management and responsibilities include the
development of a stormwater management plan (City of Helsinki, 2018), detention of stormwater at the source, the
prevention of the environmental impacts caused by stormwater, taking climate change in consideration, and the phase out
of the practice of directing stormwater into wastewater sewer systems. The same is stressed by the Flood Risk Management
Act (FRMA 610/2010). On a local level, Lappeenranta has a stormwater management plan developed by Ramboll Oy (LAPP,
2021). Objectives in the plan cover the reduction of flood risks, the protection of groundwater resources, the quality of
runoff entering lake Saimaa and other water bodies, and the promotion of nature-based solutions. The plan also outlines
the responsibilities of different departments and provides area-specific guidance based on catchment characteristics such
as soil type and receiving waters.

The Norwegian Ministry of Climate and Environment’s report on stormwater in cities and towns (Norwegian Ministry of
Climate and Environment, 2015), extensively covered issues arising from stormwater, and recommendations on how to
better implement stormwater management plans locally with information on legal and economic instruments existing in
the Norwegian legislation. Following the report, the Planning and Building Act gave authority to planning and building
departments to demand that building owners arrange measures to deal with stormwater in new buildings or in those under
construction (Norwegian Ministry of Climate and Environment, 2025). Two White Papers (Norwegian Ministry of Climate
and Environment, 2013) and (Norwegian Ministry of Climate and Environment, 2023) on climate adaptation also addressed
the need for stormwater management plans implementation, including the future implementation of a stormwater fee. On
a local level, Gjgvik has adopted municipal guidelines for stormwater management (MOG, 2022), which apply to
development projects affecting stormwater runoff. The guidelines require local stormwater solutions which prioritize
infiltration and detention, with planning integrated early in zoning and building processes as by the Act.

In parallel, the General Data Protection Regulation (GDPR) shapes how citizen-contributed data can be collected and used.
Under Article 4 of the GDPR (European Union, 2016), personal data is defined broadly to include any information relating
to an identified or identifiable person—such as a name, identification number, location data, online identifiers, or
characteristics tied to a person’s physical, physiological, economic, or social identity. Where such data is collected (for
example, when citizens submit geotagged observations or photos), explicit and informed consent is required (Articles 4(11)
and 7). This ensures that citizen participation is not only effective but also compliant with European data protection
standards.

www.interreg-baltic.eu/project/baltfloods .
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2. Conceptual Overview of the BALTFLOODS Framework

The BALTFLOODS framework for piloting and evaluating digital solutions, outlined in Figure 1, is structured to serve as
both a practical tool for the project’s pilot cities and a transferable reference model for other municipalities across the Baltic
Sea Region. It recognizes that building flood resilience and addressing stormwater runoff pollution cannot be approached
solely as a technical challenge. It requires an integrated, socio-technical perspective—one that brings together robust digital
tools, informed and engaged communities, and a solid foundation of data governance and interoperability.

FIWARE
w Context Broker

Legacy System

Smart Data Models

m
m
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Figure 1. The BALTFLOODS framework for piloting and evaluating flood preparedness and runoff pollution mitigation solutions, structured around three
interconnected pillars: (1) Engagement Strategy, ensuring active participation of citizens, stakeholders, and interest groups; (2) Remote Sensing-Based Digital
Tools, providing real-time monitoring and modelling capabilities; and (3) Data Protocol and Integration Framework, enabling interoperable, secure, and
standardised data flows. The framework is underpinned by a FIWARE-inspired modular architecture, supporting rapid prototyping, integration with existing
municipal systems, and scalability across diverse urban contexts in the Baltic Sea Region

The framework proposed in this deliverable reflects that integrated vision. Rather than proposing a rigid or prescriptive
system, it introduces a flexible structure grounded in three interrelated pillars, each of which addresses a distinct but

complementary domain of capability:

1. Engagement Strategy — ensuring that citizens and stakeholders are active participants in resilience planning and
solution evaluation.

2. Remote Sensing-Based Digital Tools — providing cities with actionable insights through real-time environmental
monitoring and modelling.

3. Data Protocol and Integration Framework — supporting interoperability, privacy, and governance through
standardized, scalable data management.

Together, these three pillars offer a cohesive, multi-dimensional structure for deploying and evaluating solutions within
the BALTFLOODS project. They ensure that pilots are not only technically sound, but also socially legitimate, governance-
ready, and replicable across cities with different baseline capacities. By aligning digital tools, community engagement, and
data management within a single framework, BALTFLOODS provides municipalities with a roadmap for action—one that is
grounded in best practice, adaptable to local realities, and open to future innovation.

2.1 Pillar 1: Engagement Strategy

At the core of resilient urban water management is the participation of people—residents, civil society groups, local
authorities, and others whose knowledge, behaviours, and decisions affect both risk exposure and response capacity.
Recognizing this, the first pillar of the BALTFLOODS framework is built around an inclusive and structured engagement
strategy, developed by University of Gothenburg (GU), in collaboration with CEEV, LUT, NTNU, and GFZ.

The goal of this pillar is to foster active citizen involvement throughout the project lifecycle—not merely as beneficiaries of
digital tools, but as co-creators and evaluators of the solutions being piloted. This includes:

« Participatory planning sessions to identify local priorities and co-design intervention strategies
o Community-based monitoring and data contribution through mobile or web-based platforms
« Tailored communication materials to explain risks, foster trust, and enable feedback loops

www.interreg-baltic.eu/project/baltfloods
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These methods are designed with inclusivity and accessibility in mind. Particular attention is given to engaging groups that
are often underrepresented in participatory processes yet are especially vulnerable to the effects of climate change and
flood-related disruptions. For example, children and young people are reached through schools and educational
programmes, both to raise awareness and to enable them to act as multipliers of knowledge within their families. Elderly
residents, who may be disproportionately affected by flooding and stormwater management issues due to mobility
constraints, receive tailored support to help them participate—for instance, assistance in learning to use digital reporting
tools, complemented by non-digital participation options such as workshops and printed materials. Other groups, such as
recent migrants or communities with limited language skills, are engaged through multilingual communication formats and
simplified materials.

By making a special effort to adapt engagement methods—whether through age-appropriate learning formats, digital
literacy support, or alternative non-digital channels—the framework ensures that participation is meaningful across
different age groups, language backgrounds, and levels of technical competence. This inclusive design not only strengthens
the legitimacy of the solutions developed but also ensures that those most exposed to the risks of flooding and stormwater
pollution have a direct voice in shaping the responses.

This pillar also explores how citizen-contributed data—such as flood observations submitted via mobile apps or participatory
mapping—can be integrated into the broader digital ecosystem using FIWARE’s semantic modelling (NGSI-LD) and identity
and access management (e.g., Keyrock), which enables differentiated data access for citizens, officials, and researchers,
and consent-based data handling, which ensures GDPR compliance when integrating community-generated data. In this
way, community engagement is not merely a parallel process but becomes an active component of the overall data and
decision-making framework.

The engagement strategy thus functions as the social dimension of the BALTFLOODS framework, directly corresponding to
Pillar 1 in Figure 1. By ensuring the active participation of citizens, stakeholders, and interest groups, it anchors the more
technical components of the framework—namely the digital tools of Pillar 2 and the data integration protocols of Pillar 3—
in processes that carry community legitimacy and lived relevance. In this way, the engagement strategy does not stand
apart from the technical work but provides the participatory foundation upon which the overall framework operates.

2.2 Pillar 2: Remote Sensing-Based Digital Tools

The second pillar focuses on the digital instruments and analytical systems that enable cities to monitor, understand, and
anticipate stormwater and flood-related phenomena. Developed by technical partners GFZ and NTNU, these tools harness
the power of remote sensing, machine learning, and data visualization to create high-resolution insights into water quality
and flood dynamics.

One component of this pillar is the Water Quality Monitoring System, which uses data from satellites, drones, and on-site
sensors to detect changes in turbidity, pollutant levels, and other key indicators—particularly during or immediately after
flood events. By leveraging automated classification and anomaly detection, this system enables faster identification of
water contamination and helps inform mitigation strategies.

Another key asset is the Urban Flood Mapping and Modelling Toolkit, which integrates remote sensing imagery with local
data to generate dynamic flood maps. These visualizations are not only useful for operational response and infrastructure
planning, but also provide an intuitive, accessible means of communicating risks to stakeholders and citizens.

By enabling detailed, near real-time understanding of stormwater behaviour, floods, and pollutant dispersion, the tools
developed under this pillar serve as essential building blocks for data-informed decision-making. They also align well with
the FIWARE technical foundation, especially in terms of integrating sensor data through loT agents and standard data
models.

2.3 Pillar 3: Data Protocol and Integration Framework

The third pillar addresses the foundational question of how to manage, standardize, and ethically govern the vast and
diverse data flows that underpin smart flood preparedness. As pilot cities and regions implement new monitoring systems,
ingest citizen-generated content, and access external datasets (such as weather forecasts or satellite imagery), the need for
a robust data integration layer becomes paramount.

Under the leadership of GFZ and NTNU, this pillar develops a data protocol and governance framework that establishes
consistent formats, secure exchange mechanisms, and clear rules for access, storage, and usage. It addresses critical issues
such as:

« Data interoperability across systems and platforms

« Privacy and ethical safeguards for personal or community-generated data
« Data quality assurance, including validation and uncertainty handling

o Open standards to ensure scalability and future reuse

This pillar maps directly onto the FIWARE Smart Water Reference Architecture, particularly the components related to
context brokering (Orion-LD), time-series storage (QuantumLeap), and standardized data models such as

www.interreg-baltic.eu/project/baltfloods .
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WaterQualityObserved or FloodingEvent. It enables pilot sites to achieve a high level of digital maturity while
retaining flexibility to adapt to evolving technologies and local needs.

In developing the BALTFLOODS framework, one of the earliest and most strategic decisions made by the consortium was to
ground the digital infrastructure on a proven, open-source foundation—one capable of supporting fast experimentation
while remaining adaptable to the complex realities of municipal systems. This is why the project draws directly on the
FIWARE Smart Water Reference Architecture (FIWARE, n.d.) as its technical inspiration.

FIWARE is not a product or a proprietary platform. It is a collection of modular, reusable software components—
interoperable by design and available under open licenses—that are widely used across Europe to build smart city and
environmental monitoring solutions. These components (known as Generic Enablers) are not prescriptive, but flexible
building blocks: municipalities can choose which ones to use, configure them based on local needs, and gradually integrate
them with existing systems or replace them as more permanent solutions become available.

This modular and non-intrusive nature is one of the core reasons FIWARE was selected for BALTFLOODS. Both pilot
municipalities—Lappeenranta (Finland) and Gjgvik (Norway)—have expressed justified concern about the complexity of
integrating new systems into their legacy infrastructures. Many public authorities across the Baltic Sea Region face similar
challenges: fragmented sensor networks, ageing software platforms, or limited internal IT resources. Often, the source code
or integration APIs of these legacy systems are inaccessible or undocumented, making direct integration time-consuming,
costly, or technically infeasible.

In this context, attempting to build a completely bespoke or “bottom-up” system would be neither realistic nor efficient. It
would require starting from scratch—designing data models, writing middleware, setting up context management layers,
and developing dashboards—without any guarantee that the outcome would be compatible with future upgrades or
transferable to other cities.

FIWARE provides a practical and future-proof alternative. It gives the project a ready-made, standards-based prototyping
environment that allows new ideas, tools, and integrations to be tested and evaluated without needing to immediately
modify or interfere with existing municipal IT systems. It enables partners to rapidly deploy test environments where new
algorithms (such as water quality anomaly detection or real-time flood risk models) can be connected to synthetic or live
data, evaluated under realistic conditions, and refined based on local needs.

Crucially, the BALTFLOODS approach positions FIWARE not as a permanent platform that municipalities must adopt
wholesale, but as a development and testing tool. Once a particular solution or algorithm has been validated through
prototyping, it can be integrated back into the city’s existing environment, either by reusing the logic outside of FIWARE
or by connecting to it via standard interfaces. In this way, FIWARE functions as an intermediate bridge—helping cities cross
from legacy systems to modern digital solutions without being forced to overhaul their infrastructure prematurely.

At the same time, for those municipalities in the Baltic Sea Region that currently lack a coherent digital infrastructure for
stormwater management or flood preparedness, the FIWARE-based framework offers a valuable starting point. It enables
them to adopt a tested, standards-based architecture that is open, adaptable, and aligned with European best practices—
without being locked into any single vendor or platform.

Finally, using FIWARE also helps the project achieve standardization and data compatibility across pilot sites. Instead of
defining data models, APIs, or governance layers from scratch, the framework adopts existing, community-maintained
specifications (such as NGSI-LD) that facilitate interoperability, replicability, and data sharing. This ensures that the work
done in Lappeenranta and Gjgvik can be easily transferred, scaled, or reused by other cities across the region—maximizing
the long-term value of the project.

In summary, FIWARE was selected as the technical foundation of the BALTFLOODS framework not because it solves all
problems, but because it allows us to:

« Prototype quickly, using modular and reusable components

« Integrate new data sources with minimal disruption to legacy systems

« Standardize how data is structured, processed, and shared

« Bypass vendor lock-in, thanks to its open and flexible nature

« And bridge the digital divide between cities with mature infrastructures and those just beginning their digital
transition.

By enabling this kind of agile, standards-based development, FIWARE supports the project’s ambition to deliver solutions
that are not only technically sound, but also realistic, transferable, and scalable across the diverse municipal contexts of
the Baltic Sea Region.

www.interreg-baltic.eu/project/baltfloods .
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As highlighted in Sections 1-3, citizen participation is a foundational pillar of the BALTFLOODS framework. The technical
capacity to monitor and model flood risks is only effective when paired with social legitimacy, trust, and inclusive
participation. To that end, Pillar 1 translates the strategic goals outlined in Deliverable D1.3 Citizen Engagement Strategy
into an operational engagement approach for pilot implementation (WP2) and transfer activities (WP3).

This pillar responds directly to the participation gaps identified through the stakeholder needs mapping (see Annex A,
Table 1), which revealed several barriers to engagement: lack of accessible channels for input, low visibility of environmental
data, and limited citizen involvement in decision-making around nature-based solutions. These gaps are addressed through
a multi-layered strategy that blends citizen science, co-design, and digital engagement—all supported by the FIWARE-
based data infrastructure described in Section 3.

By embedding the engagement strategy deeply into the BALTFLOODS framework, this pillar not only increases public trust
and awareness, but also enhances data quality, improves decision-making, and strengthens social resilience. While not
part of the core FIWARE platform, the engagement strategy is powered and enabled by FIWARE’s infrastructure—from
identity management to data modelling—demonstrating how technical and social innovation can reinforce one another in
a cohesive, smart, and inclusive water management system.

4.1 Citizen Participation Methodologies

The BALTFLOODS engagement strategy is built on the recognition that strengthening flood resilience requires not only
technical innovation but also active involvement of citizens, stakeholders, and local associations. Engagement is therefore
framed as a core dimension of the overall framework (see Figure 1, Pillar 1), ensuring that the tools and data developed in
the project are grounded in social legitimacy and community relevance.

In practical terms, the methodology combines three established modes of participation—contributory, collaborative, and
co-created approaches—to create a continuum that links citizen science with co-design. In the contributory mode, citizens
and local actors contribute structured observations (for example through the Citizen Engagement App). In the collaborative
mode, residents, NGOs, and interest groups interact with data and share interpretations. Finally, in the co-created mode,
stakeholders and municipalities work together to shape service concepts and prioritise interventions. The details of these
methods, including their design and operationalisation, are set out in Deliverable D1.3 (Citizen Engagement Strategy).

Rather than repeating those methodological details here, this deliverable highlights the aspiration and role of engagement
within BALTFLOODS. Participation is not limited to individual citizens but extends to schools, elderly groups, NGOs, and
other associations—groups that are both underrepresented and especially sensitive to climate impacts such as flooding.
Their involvement in WP2.2 (Piloting) will be crucial, as it ensures that the technical solutions tested in Lappeenranta and
Gjgvik are not only operationally effective but also socially inclusive and responsive to lived experience. By adopting this
layered and inclusive engagement methodology, BALTFLOODS strengthens both the legitimacy and the replicability of its
solutions across the wider Baltic Sea Region.

4.2 Communication Tools and Platforms

To operationalize this inclusive engagement model, BALTFLOODS implements a layered communication and participation
infrastructure that reaches beyond conventional resident-focused outreach. The tools and platforms used throughout the
project are designed to engage a full spectrum of actors, from residents to environmental NGOs, from school classes to
civil protection services, from small business owners to city engineers. This multi-stakeholder approach is essential to
building trust, improving coordination, and ensuring that the solutions piloted are relevant and adaptable across different
local contexts.

At the heart of this infrastructure is the Citizen Engagement App (CitySen.app), a lightweight, progressive web application
released under a CCO license. The app functions as the central point of access to real-time environmental data, supports
structured submission of incident reports, and provides location-aware alerts for events such as heavy rainfall or sewer
overflows. In subsequent development cycles, new modules supporting citizen science protocols and participatory co-
design activities will be introduced incrementally, using agile six-week sprints to ensure responsiveness to stakeholder
feedback and technical feasibility.

To maximize accessibility, the app is developed in compliance with WCAG 2.1 AA standards and supports a multilingual
user interface, beginning with English and the languages of each pilot city. Where digital access remains limited, non-digital
outreach methods are employed, including printed informational materials, school-based exhibitions, and open days’
showcasing technical solutions and preparedness activities in the piloting sites. These analog touchpoints ensure that all
members of the public—regardless of connectivity, ability, or age—can participate meaningfully in the project.

What sets the BALTFLOODS communication strategy apart is its ability to handle citizen- and stakeholder-generated
observations as a regular and reliable part of the data ecosystem. Reports such as a flooded street, a blocked drain, or
unusual water quality can be structured using open standards (for example, the NGSI-LD data model used in FIWARE) so
that they are treated on the same level as sensor or satellite inputs. In some cases, these observations will flow through
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FIWARE, where the Context Broker enables municipalities and/or citizens to subscribe dynamically to specific report types
and combine them seamlessly with other real-time data streams. In other cases, the same information may be ingested
directly by existing municipal legacy systems through their established APIs or dashboards. The key point is that citizen and
stakeholder inputis not peripheral: regardless of the route it takes—via FIWARE or directly into legacy systems—it becomes
part of the formal decision-making process, enabling municipalities to act on it in a flexible and scalable way.

In addition to data interfaces, BALTFLOODS cultivates spaces for continuous dialogue and exchange. Real-time polling tools
such as Mentimeter are used during in-person and virtual workshops to gauge participant sentiment, explore preferences,
and generate rapid feedback loops. Periodic webinars—open to stakeholders across the project region—offer opportunities
for mutual learning, project updates, and collaborative planning. A dedicated, moderated online workspace (using either
Discord or Microsoft Teams) serves as a more focused environment for student groups, educators, and specialized interest
communities to engage with the project over time.

The final layer of the engagement platform ensures that knowledge and outputs are preserved, shared, and reused. Public
communications guided by the AIDA (Awareness, Interest, Desire, Action) framework are extended through municipal
newsletters, social media campaigns, and the project website. Project-generated materials—such as training Kkits,
infographics, and workshop guides—will be openly published, supporting not only transparency but also cross-project
learning and replication.

For a comprehensive overview of the communication channels employed in the project—including their intended
audiences, formats, and evaluation metrics—please refer to Deliverable D1.3, Table 5.0: Framework, Implementation and
KPIs. This table details how each tool contributes to the broader engagement strategy and outlines the performance
indicators used to assess their effectiveness throughout the project lifecycle.

Through this interconnected system of digital tools, analogue outreach, real-time feedback, and open knowledge sharing,
BALTFLOODS delivers a comprehensive engagement strategy. It enables participation at multiple levels, from passive
observation to active co-design, and across diverse audiences—from individual citizens to institutional stakeholders. By
treating these actors not just as end-users, but as essential contributors to system design and evaluation, the project lays
the groundwork for solutions that are not only smart, but socially robust, context-aware, and institutionally embedded.

4.3 Integration of Stakeholder Feedback

Feedback from citizens and stakeholders in BALTFLOODS is not treated as a one-off exercise, but as a dynamic process that
supports continuous improvement throughout piloting and transfer. To structure this process, the engagement strategy
aligns with the evaluation framework defined in Deliverable D2.4 (Sustainability Rating Method, SRM), ensuring that input
is captured at multiple levels and translated into tangible adaptations.

At the most immediate level, continuous feedback will be collected through in-app micro-surveys and sentiment ratings
within the Citizen Engagement App, monitored by NTNU and the development team to track user satisfaction and trigger
guick adjustments where needed. Moving beyond this, periodic stakeholder reflections will be organised through after-
action reviews with citizens and municipal staff following major rainfall events. These sessions, building on the protocols
described in D1.3, will feed into the next development sprint and configuration cycle, updated by both stakeholder input
and the project’s baseline knowledge and lessons from earlier iterations. Finally, at a broader scale, structured knowledge
transfer in WP3 (A3.2-A3.5) will bring the solutions to local governments, researchers, national authorities, schools, and
citizens. Here, feedback will highlight operational fit, scientific robustness, regulatory implications, and social acceptance,
ensuring that solutions are tested across diverse contexts.

Together, these feedback horizons ensure that BALTFLOODS solutions remain responsive, participatory, and replicable. By
embedding learning loops into daily use, pilot evaluation, and transnational transfer, the project creates a framework where
citizen and stakeholder perspectives actively shape both the technical outputs and their long-term applicability across the
Baltic Sea Region.

Two principal digital tools will be developed under BALTFLOODS WP2 by GFZ and NTNU: the Water Quality Monitoring
System and Flood Mapping and Modelling Tools. Both are powered by advanced remote sensing, in-situ monitoring,
opportunistic environmental sensing technologies (De Vos et al., 2020; Allamano et al., 2025), and machine learning and
automated analysis techniques.

5.1 Water Quality Monitoring System

This system fuses satellite-based, UAV-based, and terrestrial sensing platforms to observe, predict, and map changes in key
water quality indicators such as turbidity, chlorophyll-a (Chl-a), total suspended solids (TSS), temperature, coloured
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dissolved organic matter (CDOM), and the presence of surface pollutants—particularly during and after flood events (Rahat
et al., 2023).

Satellite missions such as Sentinel-2 (Saberioon et al., 2020; Saberioon et al., 2023), Landsat, PRISMA, and DESIS provide
foundational multispectral and hyperspectral datasets. These are calibrated through robust preprocessing workflows,
including atmospheric correction, radiometric normalization, geometric alignment, and cloud masking. Processed satellite
data enable spatial mapping of parameters like turbidity and chlorophyll concentration across lakes, rivers, and nearshore
urban waters (Deng et al., 2024).

These spaceborne observations are supplemented by UAV-based surveys using RGB, multispectral, and thermal cameras.
UAVs provide flexible, high-resolution, on-demand monitoring, especially valuable for small-scale or rapidly evolving
pollution events. They also serve an important validation role: while Sentinel-2 optical data is powerful for assessing
turbidity and chlorophyll, it is limited under heavy cloud cover; and while SAR imagery can penetrate cloud and detect
surface water dynamics, it struggles to resolve water quality indicators in urban environments where building geometry
creates noise. In such cases, UAV flights can fill the gaps by delivering fine-scale observations that overcome these
constraints. UAV campaigns are, however, weather-dependent and require local deployment capacity, making them most
effective as a complement to, rather than a replacement for, satellite-based systems. By combining these sources,
BALTFLOODS ensures that monitoring strategies remain robust across a variety of environmental and operational
conditions.

Terrestrial sensing platforms—such as rooftop or pole-mounted RGB and hyperspectral cameras—extend monitoring
capabilities to the local level (Miglino et al., 2024). Positioned above the water surface, these installations offer continuous
observation of nearshore zones, allowing for real-time detection of short-term changes such as sediment plumes, algal
blooms, or combined sewer overflows. For example, fixed-point systems like the HYperspectral Pointable System for
Terrestrial and Aquatic Radiometry (HYPSTAR) have shown strong performance in collecting high-resolution spectral data
suitable for near real-time water quality assessments (Goyens et al., 2022).

In addition to these structured deployments, in BALTFLOODS, opportunistic sensing is used to supplement structured
observations with incidental visual records of turbidity, flooding, or contamination events. Opportunistic sensing leverages
everyday devices and public infrastructure—such as CCTV networks, traffic cameras, or citizen-uploaded mobile phone
images—to gather environmental information in a non-dedicated but adaptive way (Jiang et al., 2019; Yan et al., 2023).
These images can be archived, geotagged, and, where appropriate, processed for simple metrics such as surface water
colour or visible signs of pollution (e.g. foaming or discoloration). In doing so, opportunistic sensing provides an additional
layer of redundancy and responsiveness, particularly valuable during storms or emergencies when traditional sensors may
be offline or outside the affected area.

At the same time, this approach presents challenges. Image quality can vary due to lighting, resolution, or weather
conditions; camera orientation often favours traffic or security rather than water surfaces; legal and privacy constraints
may limit the reuse of certain data streams; and reliable use of these data requires significant automated processing
capacity to extract valid environmental indicators at scale. Recognising these constraints, BALTFLOODS will explicitly
account for these risks when designing the framework. Opportunistic sensing will therefore serve as a complementary layer
to structured monitoring, enhancing coverage and responsiveness while respecting legal, ethical, and technical boundaries.

In environments with limited infrastructure, low-cost RGB cameras equipped with simple pixel intensity calibration methods
provide a scalable solution for continuous turbidity detection. These systems, installed at stormwater outlets or retention
ponds, support baseline monitoring where higher-end instrumentation is not feasible.

Citizen-contributed observations—submitted through the Citizen Engagement App—also play an integral role. Geotagged
photos, visual assessments, and descriptive reports are converted into structured context entities and integrated with other
data streams. These community-driven inputs serve both as validation points and as early warnings for emerging issues,
thereby enabling municipalities to detect and respond to water quality threats more rapidly and inclusively.

Together, these multi-source, multi-scale observation methods make the BALTFLOODS Water Quality Monitoring System
robust, flexible, and context aware. By integrating dedicated sensors, opportunistic inputs, and participatory sensing, the
system provides a comprehensive view of urban water quality dynamics, supporting informed decision-making and long-
term resilience planning.

5.2 Flood Mapping and Modelling Tools

Flood monitoring under BALTFLOODS combines physics-based modelling, data-driven forecasting, and multi-source
environmental sensing to improve flood preparedness, emergency response, and long-term resilience planning in urban
settings. The system integrates hydrodynamic simulations based on the shallow water equations with high-resolution digital
elevation models (DEMs), supported by real-time data streams from satellite, UAV, terrestrial, and citizen-contributed
sources.

Optical and radar satellite imagery—particularly from Sentinel-1 (SAR) and Sentinel-2 (multispectral)—provides critical
large-scale observational data (Islam et al., 2025). While SAR imagery ensures all-weather, day-and-night flood detection,
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optical imagery offers higher spatial resolution, enabling detailed classification of flood extents and land cover. However,
both modalities have limitations: SAR is susceptible to distortions in dense urban areas due to building-induced scattering,
while optical sensors are constrained by cloud cover and lighting conditions.

To address these gaps, BALTFLOODS incorporates Unmanned Aerial Vehicles (UAVs), which serve as a crucial observational
layer (lgbal et al., 2023). Drones equipped with RGB, multispectral, thermal, and LiDAR sensors deliver centimetre-level
resolution data, ideal for mapping water depth, overland flow paths, and affected infrastructure in time-sensitive scenarios.
Their rapid deployment and flexible flight paths make UAVs particularly valuable in complex urban catchments like
Lappeenranta and Gjgvik, where flooding dynamics evolve rapidly, and conventional data sources may be unavailable or
delayed.

Ground-based sensor networks complement aerial observations with continuous, localized data on rainfall, water levels,
sewer overflow events, and soil saturation. These in-situ sensors provide high-frequency, time-series data critical for
triggering alerts, calibrating models, and validating remote sensing observations.

Data fusion techniques play a central role in enhancing model accuracy. Satellite, UAV, and ground-based observations are
merged with topographic and land use data to refine flood extent classification and improve water depth estimation. The
combination of broad satellite coverage and detailed drone imagery ensures both macro- and micro-level flood awareness.

An essential feature of the BALTFLOODS system is its integration of citizen-generated observations (Zhu et al., 2024).
Residents can report stormwater and flooding through the Citizen Engagement App, uploading geo-tagged photographs,
videos, and field notes. These observations may be ingested into the FIWARE-based platform as structured NGSI-LD context
entities and directly contribute to situational awareness. They are used to validate model outputs, identify observational
gaps, and strengthen participatory governance by making citizens active contributors to environmental intelligence.

The fusion of these data sources not only improves the spatial and temporal resolution of flood monitoring but also
democratizes flood risk management. Citizen input complements institutional sensing infrastructure, especially in areas or
moments where traditional coverage may be sparse. This crowdsourced layer supports ground-truthing of remote
observations, reinforces public trust, and helps prioritize municipal responses based on lived experience.

In sum, the BALTFLOODS flood mapping and modelling suite represents a next-generation, multi-layered solution that
merges intelligent modelling with hybrid sensing and participatory data collection. It is engineered to operate under real-
time constraints, adapt to urban heterogeneity, and scale to new geographies, providing a replicable digital foundation for
resilient stormwater and flood management across the Baltic Sea Region.

5.3 Machine Learning and Automated Analysis Techniques

Machine learning (ML) forms the analytical core of the BALTFLOODS digital framework, enabling intelligent, real-time
interpretation of complex environmental data from diverse sources. These techniques transform raw inputs from satellite
sensors, UAVs, fixed cameras, loT devices, and citizen reports into actionable insights that inform stormwater and flood
management, pollution tracking, and flood preparedness.

In the domain of water quality monitoring, supervised learning algorithms—including Random Forests, Support Vector
Machines (SVMs), and CatBoost regressors—are trained on multispectral and hyperspectral data to estimate key
parameters such as turbidity, chlorophyll-a, and total suspended solids (TSS). These models ingest spectral bands from
Sentinel-2, Landsat, and PRISMA satellites, and are validated using in-situ reference data provided by municipal partners
and citizen-science campaigns. This hybrid calibration approach improves both spatial generalizability and the credibility of
remote sensing predictions.

To account for temporal dynamics, the framework integrates sequence-based models such as Long Short-Term Memory
(LSTM) networks and Recurrent Neural Networks (RNNs). These architectures learn temporal dependencies in sensor data
and satellite-derived indicators, allowing them to forecast short-term changes in water quality—particularly under
conditions of heavy rainfall or stormwater overflow. This is particularly valuable for anticipating periods of high ecological
stress in receiving water bodies, thereby supporting timely mitigation strategies.

In flood monitoring and prediction, deep learning models enable both spatial classification and dynamic simulation.
Convolutional Neural Networks (CNNs) are employed to process satellite and drone imagery, automatically segmenting
flooded areas from dry zones and identifying vulnerable infrastructure (Xu et al. 2025a, 2025b). These classifiers are trained
on both historical flood events and synthetic images generated through hydrodynamic modelling, enhancing their
robustness under different terrain and weather conditions.

Complementing this, neural operator frameworks—specifically Deep Neural Operators (DNOs)—are implemented to
simulate the spatio-temporal evolution of floods. Unlike traditional black-box models, DNOs learn functional relationships
that govern water flow across heterogeneous urban morphologies. Trained on sequences of rainfall, runoff, and elevation
data, DNOs provide fast, accurate predictions of flood spread and depth, making them ideal for real-time alerting and
adaptive management.

The BALTFLOODS architecture also supports close-range environmental sensing through lightweight computer vision
methods. Real-time image feeds from fixed rooftop or pole-mounted cameras are processed using pixel intensity calibration
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and regression models to detect localized flooding and estimate turbidity levels in runoff. These opportunistic sensing
techniques, while low-cost, significantly expand monitoring coverage—particularly in areas underserved by traditional
sensors or remote platforms.

To harmonize inputs across this heterogeneous ecosystem, data fusion and ensemble learning methods are applied. Kalman
filters, probabilistic merging, and multi-model stacking techniques combine readings from satellites, UAVs, ground sensors,
and citizen observations into a unified, coherent state of the environment. This fusion not only increases reliability and
resolution but also supports uncertainty estimation and decision confidence for downstream applications.

Lastly, transparency and explainability are embedded into the ML stack through the use of Explainable Al (XAl) techniques,
including SHapley Additive exPlanations (SHAP). These tools provide interpretability by highlighting the most influential
variables in a model’s prediction—crucial for ensuring trust in data-driven decisions among municipal operators, regulatory
authorities, and the public.

Together, these machine learning and automated analysis tools convert the BALTFLOODS framework from a passive data
collection platform into an adaptive decision-support system, capable of detecting early warning signals, refining policy
interventions, and guiding resilient urban planning. The modular, open-source nature of the analytical layer ensures that it
remains extensible—enabling replication across other Baltic cities and alignment with emerging data spaces and Al
regulations at the European level.

The third pillar of the BALTFLOODS framework ensures that the diverse streams of information generated within the
project—environmental sensor networks, municipal information systems, satellite and UAV observations, and citizen-
contributed inputs—can be brought together into a coherent, standards-based digital environment. This pillar is about
overcoming fragmentation between legacy systems, Earth observation platforms, and participatory tools, by adopting
common data protocols and governance structures.

The emphasis is on interoperability and openness. By building on established standards, such as NGSI-LD and FIWARE Smart
Data Models, the project creates a shared “data language” that allows different systems to exchange information without
bespoke or proprietary connectors. This not only supports real-time monitoring and retrospective analysis within the pilots
but also lays the groundwork for scalability and replicability across other Baltic cities. The integration framework is designed
to be flexible and future-proof, ensuring that new data sources or tools can be incorporated without redesigning the entire
system.

Equally important is the governance dimension. The framework defines responsibilities for data ownership, access rights,
update frequencies, and retention policies, applying the principle of being “as open as possible, as closed as necessary.”
Environmental monitoring data will generally be made openly available, while personal data from citizen contributions will
be managed under GDPR-compliant safeguards. This dual approach ensures transparency and broad usability, while
protecting privacy and maintaining public trust.

Finally, Pillar 3 acts as the enabling layer that links the other two pillars of the BALTFLOODS framework. The engagement
strategy (Pillar 1) depends on reliable flows of citizen and stakeholder observations, while the remote sensing tools (Pillar
2) generate large volumes of environmental data that must be harmonised and contextualised. By providing the digital
infrastructure to connect these elements, Pillar 3 ensures that BALTFLOODS is more than the sum of its parts: it becomes
an integrated, adaptive system for flood preparedness and stormwater management.

Detailed technical specifications of the integration architecture—including system components, data flows, and storage
solutions—are provided in Deliverable D1.2 (Data Systems Integration Plan).

6.1 Standards for Data Quality and Governance

Ensuring data quality and responsible governance is foundational to the BALTFLOODS integration framework, as the
reliability and legitimacy of any downstream analytics or decision-support functions depend directly on the integrity of the
underlying data. The framework embeds a multilayered data quality management strategy, beginning at the point of
ingestion and extending through long-term archival, access control, and governance structures.

At the ingestion stage, all incoming data—from loT sensors, satellite platforms, UAV imagery, and citizen reports—undergo
initial validation to ensure consistency, plausibility, and adherence to expected units and formats. Automated range checks
and anomaly detection routines flag potential outliers or sensor drift, while secure communication protocols (including
HTTPS, TLS, and token-based authentication) ensure that data integrity and source provenance are preserved throughout
the transmission pipeline.

To harmonize information semantics across diverse sources, the BALTFLOODS framework mandates the use of established
FIWARE Smart Data Models. These include standardized definitions for entities such as WaterQualityObserved,
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FloodingEvent, Valve, WeatherObserved, and IncidentReport, ensuring interoperability across sensors,
citizen tools, municipal systems, and third-party applications. Additionally, the integration of Common Alerting Protocol
(CAP) elements enables compatibility with national and EU-level early warning systems.

The framework defines a detailed set of data quality dimensions:

« Accuracy and Calibration: Sensors must be calibrated to certified standards, and remote sensing indices validated
with in-situ ground truthing.

« Resolution and Precision: Spatial, temporal, and thematic resolution must meet the requirements of the analytical
use case (e.g., sub-daily temporal granularity for rainfall sensors).

« Completeness and Continuity: Mechanisms are in place to detect data gaps and enable recovery procedures or
fallback sourcing.

« Timeliness: Real-time or near-real-time updates are prioritized, especially for flood alerts and overflow detections.

« Reliability and Validation: Redundancy checks and cross-source triangulation (e.g., citizen photos vs. official water
level logs) support robust validation.

Data governance protocols clearly designate ownership, stewardship, and responsibilities throughout the data lifecycle.
Each data stream is associated with a responsible partner—municipalities for operational sensor networks, research
institutions for analytical modules, and project coordinators for cross-cutting services. Data stewardship responsibilities are
formalized through written agreements and will transfer to city authorities after the project’s conclusion to ensure long-
term sustainability.

A tiered access model balances openness with privacy and security. Non-personal environmental data (e.g., rainfall
measurements, turbidity levels) are published under open data licenses to encourage reuse, transparency, and innovation.
By contrast, data containing personal information (e.g., geotagged citizen photos or app user accounts) are stored
separately, encrypted, and access controlled. Anonymization techniques, such as blurring identifiable features in images
and separating metadata from payloads, are applied to minimize privacy risks. The system adheres strictly to GDPR
principles, including informed consent, data minimization, and purpose limitation.

All APIs exposing data for internal or external use are documented using open standards such as Swagger/OpenAPI, and
data services are offered in both RESTful and subscription-based modes. This facilitates automated data exchange with
existing city dashboards, scientific analysis platforms, and EU-wide resilience systems like WATERVERSE and EFAS. The
combination of robust quality assurance procedures, a governance-first philosophy, and open interoperability positions
BALTFLOODS as a replicable model for integrated stormwater, flood, and environmental data management across the Baltic
Sea Region and beyond.

6.2 Integration and Interoperability Mechanisms

Interoperability forms the operational backbone of the BALTFLOODS framework, ensuring that disparate system
components—ranging from field-deployed loT sensors and municipal databases to citizen-facing applications and EU-level
platforms—function cohesively as part of a unified digital ecosystem. This integration is enabled through adherence to open
standards, modular design principles, and a robust semantic interoperability layer powered by the FIWARE NGSI-LD
specification.

At the core of the architecture lies the Orion-LD Context Broker, which serves as the centralized conduit for context data
exchange. All incoming data streams—whether from hydrological sensors, meteorological APls, UAV-derived flood maps,
or community-submitted incident reports—are represented as structured NGSI-LD entities. These entities adopt
harmonized Smart Data Models from the FIWARE ecosystem, including WaterQualityObserved, FloodingEvent,
OverflowSensor, and CitizenReport, among others. This semantic consistency ensures that applications
subscribing to context updates can interpret and process data in a standardized manner, regardless of the originating source
or pilot location.

The framework's modular architecture enables each component—data ingestion, transformation, analytics, visualization,
and external APl exposure—to operate as a self-contained module, communicating through defined interfaces. This
separation of concerns enhances maintainability and scalability, allowing modules to be upgraded, replaced, or extended
independently. It also supports flexible deployment across heterogeneous municipal IT infrastructures.

Legacy system integration is achieved through lightweight adaptors and middleware layers that map proprietary data
formats (e.g., CSV exports from Gjgvik’s SCADA system or JSON feeds from Lappeenranta’s StreetAl dashboard) into the
NGSI-LD schema. These transformations can be performed in batch via ETL scripts or in real time using streaming
connectors.

To facilitate timely response and automation, the architecture embraces event-driven paradigms. The Orion-LD broker
supports NGSI-LD subscriptions, enabling downstream systems—such as emergency alert platforms or decision
dashboards—to receive instantaneous notifications when specific conditions are met (e.g., water levels exceeding
thresholds, turbidity surges, overflow detection). This push-based model reduces latency and improves operational
readiness.
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Interoperability extends beyond project boundaries. BALTFLOODS ensures alignment with transnational data-sharing
initiatives by supporting the Common Alerting Protocol (CAP) for flood alerts and adopting spatial standards such as
INSPIRE-compliant GeoJSON and WMS/WEFS for geospatial services. These capabilities enable smooth integration with
higher-order platforms like the European Flood Awareness System (EFAS), WATERVERSE, and emerging Baltic Sea regional
data spaces.

All system interfaces are documented using OpenAPI (Swagger) specifications, facilitating external use by developers,
municipal IT teams, and academic partners. This transparency promotes data democratization and paves the way for
replicability in non-pilot cities.

Crucially, the interoperability strategy of BALTFLOODS is designed for sustainability. By building on open-source, vendor-
neutral technologies and internationally recognized standards, the system avoids technical lock-in and remains adaptable
to evolving municipal needs. Whether integrating new sensors, responding to updated regulations, or scaling to additional
urban contexts, the framework ensures long-term relevance through its principle of “interoperate, don’t isolate”.

7.1 Performance Indicators and Metrics

Evaluation is a key element of BALTFLOODS, ensuring that both technical and social dimensions of the project are assessed
systematically. At this stage, however, it is neither realistic nor credible to present a full set of indicators with fixed target
values. Before doing so, the project must first establish baseline values and collect data from pilot deployments. Only then
can performance thresholds and targets be defined in a way that reflects real operating conditions rather than abstract
assumptions.

Pilots will be evaluated as described in Chapter 4.3 Monitoring and Evaluation Approach of Deliverable D1.4. Indicators
for each pilot (summarised in Table 3 of D1.4) have already been pre-identified, though they are not yet tied to specific
targets. The data collected during WP2 may include both baseline and non-baseline information. As pilots advance, the
indicator list will be updated and refined based on baseline data and insights gathered through ongoing monitoring
activities.

For example, in the Water Quality Monitoring System (Pilot 1), performance categories include pollution detection
capability, spatial coverage, and system durability. Indicators may cover pollutant concentration, average uptime,
transmission success rate, integration capability, and data accuracy, alongside financial viability (investment, maintenance,
and operation). In the V-overflow Modules (Pilot 2), evaluation will consider overflow control performance, climate
resilience, and ease of maintenance, with indicators such as reduction in overflow events, uptime, installation time, and
accuracy. The Data Management Platform (Pilot 3) will be assessed for system interoperability, real-time analytics, and
scalability, with example indicators including APl response time, latency, integration with external systems, and user
satisfaction. Finally, the Citizen Application (Pilot 4) will focus on user engagement, reporting impact, and accessibility,
with indicators linked to participatory activities (e.g. open days, webinars, social media reach) and transfer outputs such as
the Best Practice Handbook.

In parallel, indicators linked to user engagement are being developed in connection with D1.3 (Citizen Engagement
Strategy). These include metrics on levels of citizen and stakeholder participation, satisfaction, inclusivity, and diversity of
engagement.

Beyond technical and engagement aspects, BALTFLOODS will also define Outcome and Impact Indicators, which look at
the tangible environmental and societal benefits generated by the pilots. These may include reductions in combined sewer
overflows or surface flooding events, improvements in water quality compliance, and faster emergency response times. On
the social side, impact will be tracked through changes in public awareness of flood risks, evidence of behavioural shifts in
stormwater management, or references to BALTFLOODS outputs in local planning documents and policies. These outcome
measures are particularly dependent on establishing baselines, since progress can only be meaningfully assessed relative
to initial conditions in each pilot city.

Finally, the project will include Transnational and Replication Indicators to measure its value beyond the pilot sites. These
will assess, for example, how many of the tools or methods developed in Lappeenranta and Gjgvik can be transferred to
other municipalities, how well the documentation and modular design of the system support replication, and the extent of
knowledge exchange across the Baltic Sea Region. Evidence will also be drawn from WP3 activities, such as participation in
transfer workshops, uptake by follower cities, and references to BALTFLOODS methodologies in regional or national
guidance.

7.2 Performance Indicators and Metrics
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To evaluate performance and gather data, the BALTFLOODS project will utilize a comprehensive suite of monitoring and
assessment tools. The technical foundation of this framework relies on automated system monitoring, including platform
analytics dashboards and extensive logging to track system health, sensor connectivity, data throughput, and error rates in
real time. This quantitative data is then processed using advanced analytical tools. GFZ and NTNU will employ Geographic
Information Systems (GIS) to visualize and assess spatial information, such as comparing predicted and observed flood
extents, while statistical software like Python or R will be used for numerical analysis of performance indicators. For
predictive components, machine learning evaluation tools will measure model accuracy. Complementing this technical data
gathering is a robust approach to collecting human-centric feedback through online and offline surveys, in-depth interviews,
focus groups, and participatory stakeholder workshops. To ensure the integrity of the data, field assessment tools, such as
post-event site inspections and auditing checklists, will be used to ground-truth digital information against physical reality.

7.3 Risk and Impact Assessment

BALTFLOODS employs a proactive and comprehensive strategy for managing risks and evaluating project impacts. From the
outset, a detailed risk analysis was conducted, identifying potential challenges across operational, technical, financial,
regulatory, social, and environmental domains. Mitigation for these risks is integrated into the project plan in practical
ways. For technical risks, redundancies such as duplicate sensors and backup data storage will safeguard against device
failure or data loss, while fallback procedures allow municipal staff to temporarily rely on existing legacy dashboards if the
new services experience downtime. To reduce software-related risks, iterative testing and staged deployments will be
applied so that integration errors can be identified early and corrected without disrupting the pilots. Financial risks are
addressed through contingency budgeting, ensuring resources are available for unforeseen procurement delays or
additional installation needs. Finally, regulatory risks—particularly those linked to GDPR—are managed through early legal
consultation and data protection planning, for example in handling citizen-contributed photos or geolocated reports. To
address societal risks such as low citizen uptake or stakeholder resistance, the project emphasizes co-creation, user-friendly
design, and a clear communication strategy. Environmental risks are minimized by using safe hardware and non-disruptive
installation protocols. All identified risks are catalogued in a risk register, maintained by the project coordinator as part of
the internal project management toolkit. This register is a living document that records each risk together with its likelihood,
potential impact, responsible partners, and mitigation measures. It is reviewed and updated periodically by the
consortium—typically at project management meetings or after major events—so that mitigation strategies can be adapted
in real time. This process ensures that risk management is not a one-off exercise but a continuous practice, keeping
BALTFLOODS resilient and on track to achieve its objective.

Beyond managing potential setbacks, the project is committed to a thorough assessment of its broader impacts. This
evaluation extends across multiple dimensions: environmentally, by quantifying reductions in polluted runoff; socially, by
measuring changes in community safety perceptions and empowerment through surveys and testimonies; economically,
by estimating avoided flood damages and performing cost-benefit analyses; and institutionally, by documenting shifts
towards a more data-driven, collaborative culture within city departments. The findings from this multi-faceted impact
assessment, combined with insights from risk monitoring, create a crucial feedback loop for adaptive management. For
example, if low citizen engagement is identified as a realised risk, the project can implement targeted mitigations and
subsequently measure the positive impact of the intervention. All findings, including unexpected outcomes and lessons
learned, are documented to maximise the project's success, ensure its long-term sustainability, and contribute a valuable,
evidence-based model for other cities in the Baltic Sea region and beyond.
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The BALTFLOODS framework presented in this deliverable provides a practical, scalable, and adaptable structure for
piloting and evaluating solutions to enhance flood preparedness and reduce runoff pollution in urban environments across
the Baltic Sea Region. Built on three mutually reinforcing pillars—Engagement Strategy, Remote Sensing-Based Digital
Tools, and Data Protocol and Integration Framework—the approach recognises that climate resilience is as much a matter
of people and governance as it is of technology and data.

A key strength of the framework lies in its FIWARE-inspired technical foundation, which offers an open, modular, and
standards-based set of components for rapid prototyping and seamless integration of new data sources. This approach
addresses the specific concerns of municipalities with existing legacy systems, allowing them to test and refine new solutions
without the need for deep modifications to their current infrastructure. Solutions that prove effective can be integrated
into their operational environments, effectively “bypassing” FIWARE once validated. At the same time, for municipalities
without an established digital infrastructure, the framework offers a ready-made starting point, avoiding the need to
develop complex software components from scratch.

The Engagement Strategy ensures that citizens, stakeholders, associations, and interest groups are active contributors to
the process, not passive recipients of information. By embedding participatory methods into the framework’s operational
design, the project enhances both the legitimacy and effectiveness of the solutions piloted. The Remote Sensing-Based
Digital Tools provide accurate, timely, and actionable environmental insights, enabling more informed decision-making. The
Data Protocol and Integration Framework guarantees interoperability, data quality, and ethical compliance, ensuring that
the information flows are secure, standardised, and reusable across different contexts.

Beyond its technical and methodological components, the framework is designed for transferability and replication. Its
modular nature means it can be tailored to the needs and capacities of different municipalities while still maintaining
compatibility with shared data models and best practices. This makes it a valuable resource not only for the BALTFLOODS
pilot cities—Lappeenranta and Gjgvik—but for any urban area in the Baltic Sea Region facing similar challenges.

The next phase of the project will put this framework into practice through piloting and evaluation activities (WP2),
generating evidence on its performance, scalability, and adaptability. The lessons learned will feed directly into the transfer
activities (WP3), ensuring that other municipalities can adopt, adapt, and benefit from the solutions developed. In doing
so, BALTFLOODS will contribute not only to the resilience of individual cities but also to a regional ecosystem of smart,
citizen-inclusive water management, capable of responding to the growing challenges of climate change.
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Annexes

Annex A: Report on findings from interviews

Annex B: Data Management Plan
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BALTFLOODS aims to enhance flood preparedness and mitigate runoff pollution in cities across the Baltic Sea region by
leveraging digital and technological solutions and engaging citizens as key stakeholders. The project addresses three main
challenges aligned with the thematic scope of Priority 1 of the Interreg Baltic Sea Region Programme, particularly Objective
1.2. Firstly, BALTFLOODS will improve disaster preparedness and response to floods by implementing advanced monitoring
systems that provide real-time data for timely interventions, benefiting local and national public authorities, infrastructure
owners, and service providers. Secondly, the project will decrease the discharge of polluted stormwater, thus enhancing
environmental quality and public health. This involves monitoring water quality through innovative approaches that support
environmental and public health goals. Thirdly, BALTFLOODS will increase community engagement in flood and water
pollution issues through participatory tools, empowering citizens and educational institutions to take an active role in
environmental stewardship. By fostering a well-informed and proactive community, the project builds societal resilience to
environmental threats. Transnational cooperation will be essential to facilitate knowledge exchange, policy alignment, and
resource pooling to enhance the scalability and sustainability of the solutions, ultimately benefiting urban populations and
the Baltic Sea Region ecosystem.

Learn more about the project:
www.interreg-baltic.eu/project/baltfloods
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As part of the BALTFLOODS project, a series of structured interviews were conducted with key stakeholders across Finland,
Norway, Sweden, Latvia and Poland. These stakeholders included municipal governments, national public authorities,
environmental agencies, and utility service providers. The purpose was to gather insights into current practices, challenges,
and future needs related to four critical domains of the project: Water Quality Monitoring, V-Overflow, Data Protocol and
Integration Framework, and Citizen Engagement and Co-design. In addition, tailored questions were created for national-
level institutions to address specific insights and regulatory requirements.

The findings highlight varied levels of technical capacity and institutional readiness. Municipalities expressed strong interest
in improving citizen participation and local monitoring through user-friendly digital tools, while also pointing out the lack
of formal systems for stormwater management. National public institutions emphasized regulatory alignment, data sharing
protocols, and the integration of environmental monitoring with public awareness strategies. Utility and technology
providers pointed to challenges in customer data access and predictive monitoring, underscoring the need for interoperable
systems. Municipalities expressed a desire for co-designed solutions that effectively integrate technical innovation with
meaningful citizen participation. Stakeholders called for real-time, geolocated environmental data, intuitive user interfaces,
and actionable feedback loops to support planning and emergency response.

These insights directly support the development of Deliverables D1.1-D1.4 by informing the piloting framework, data
integration plan, citizen engagement strategy, and implementation plan. By grounding project activities in the lived
experiences and operational needs of diverse stakeholders, BALTFLOODS is positioned to create scalable, replicable
solutions that enhance climate resilience and community engagement across the Baltic Sea Region. This report provides a
synthesis of findings that will shape the next stages of project implementation, supporting more responsive and inclusive
flood preparedness systems.
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The BALTFLOODS project is dedicated to strengthening urban and regional resilience against climate-induced flood risks. A
key element of the project is the integration of citizen engagement and co-design practices into technical and institutional
systems, ensuring that solutions are not only innovative but also socially relevant and grounded in local realities. Central to
this effort is a deeper understanding of stakeholder needs, capacities, and expectations.

To this end, structured interviews were carried out with municipalities, national public authorities, utility providers, and
companies across Finland, Norway, Sweden, Latvia and Poland. These discussions explored current practices in Water
Quality Monitoring, V-Overflow, Data Protocol and Integration Framework, and Citizen Engagement and Co-design. By
analyzing these insights, the project team is better positioned to develop inclusive, adaptable solutions that respond to both
technical and social dimensions of resilience. The findings summarized here directly inform the development of
implementation strategies, co-design practices, and digital tools in upcoming BALTFLOODS work packages.
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This report serves to synthesize stakeholder input gathered through structured interviews as part of the BALTFLOODS
project’s engagement actions. The aim is to support project design and decision-making in upcoming implementation work
packages by providing grounded, stakeholder-driven insights. Based on the thematic focus areas aligned with BALTFLOODS
pilot actions, the objectives of the report are to:

« Summarize the institutional, technical, and participatory needs identified across stakeholders.

« Present concrete findings that reflect different levels of readiness, capacity, and experience among municipalities,
national agencies, and utility providers.

. ldentify gaps and opportunities for improving data flow, system interoperability, and the effectiveness of citizen
contribution.

« Provide strategic insight for the co-design of communication frameworks, data integration models, and engagement
strategies tailored to local and transnational contexts.

« Support the actionable contributions to project Deliverables D1.1 to D1.4, helping align future solutions with real-
world operational contexts.

« Explore opportunities for collaborative and participatory approaches across institutional and community levels,
ensuring alignment with the interests of targeted audiences and stakeholders.

By capturing both operational realities and stakeholder expectations, the report supports the development of effective and
scalable solutions tailored to diverse regional contexts.

www.interreg-baltic.eu/project/baltfloods
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3. Results

The interview questions were organized around four key thematic areas relevant to the BALTFLOODS project: Water Quality
Monitoring, V-Overflow, Data Protocol and Integration Framework, and Citizen Engagement and Co-design. These areas
align with the piloting practices of the project: for instance, the City of Lappeenranta is piloting activities related to Water
Quality Monitoring, Data System Integration, and Citizen Engagement, while the City of Gjgvik is piloting Water Quality
Monitoring and V-overflow system. Stakeholders were selectively asked questions according to their relevance to these
domains. Interview responses are summarized in Table 1 below. During the process, specific insights and regulatory
requirements were identified from national-level institutions, and tailored questions were added accordingly, Table 2.

Table 1. Responses from stakeholders across the thematic areas

: Dats Protocol and Citizen
Water Quality
Organization Type Country V-Owerfiow Integration Engagement and
Montonng .
Framework Co-Desgn
Ciy of Tarmpere Municpa |l government £l
Lappeervanta Gty Municpa lgovernment Fl
Lappeerranta oty Municipal government kl
Lappeerranta Gty Municipalgovernment Fl
Laht oty Municipa |l government Fl
Kepce Municpality Municipal government PL
Augid augava muncipality Municipalgovernment (A"
Fnnsh Ervironmental ks ttute Natonal governmental rescarch £l
reStule
Envionmenal heaith protection IKS SRS prrC NO
oganzaton
Minstry of the Envronment Natomal government menistry Fl
ELY-kesios Regional government authority £l
Southeast Rnland ELY Regional government authority Fl
LAPP Water Company Public utility company Fl
Wioniq-Pighfe Private company NO
Yepto As Private company NO
Gty of Oretro Municipal government SE
Stormwater & Ovedlow Survey ? NO
M2 Felies Fskeforening Assocaton NO
Greervealty Muncipal progam £l
NTNU University NO
LuT University Fl
Saimaa Water Protection Association,
Non-grofit assocation Fl
SVl
Ssimaa water and enviromental Non-grofit assocation Fl
research, SVSY2

Qolor coding in this matrix re flects the comple tene ss of informuo tion gathere d aooss fouwr thematic categories. Gree nindicates most Que stions were & sponded, yellow
denotes thot questions were partially arswe red, and red signfie s no arswer cbtined for the set of que stions.

Table 2. Questions to national public authorities

Quesiion o Natioml Pollic Adhorty

Cimae and rla droghirury

Cerwral e bacal o furdeyg ad
O gariaion Ty Couwmdy Pedetw Cocpwr &0 and
maromeris

Queslnes

Pungwe dw Ctuur rvwolwment

Nasorul gowmournul racedh
hemnb teovsconru el mauw
midde

MVirayy of $e trarcement Nadorul gowmen el mesd ry

L3N & T8 TFY teporulgowmeunnl ol hoeidy

adcaies modd quanl om wer e rpaonded, y dbrw denodes et qoal o were

ol codng in i mak x ref ket he complet eress of infamat b gathered acoe foar hemadc alegonn. reen

Although the number of responses was limited and not all questions were answered by every participant, the findings reveal
clear themes that provide strategic insight into local needs and expectations.

Interviews with the city of Lappeenranta and Lahti, universities, and other associations conducted during the TransformAR
project were also included in this analysis, as they provide answers to the water quality monitoring set of questions.

3.1 General Findings

The interviews revealed shared concerns across all stakeholders regarding the growing impact of urban and seasonal
flooding, particularly where drainage systems are insufficient or maintenance is lacking. Respondents from both urban and
rural municipalities described issues such as infrastructure overload during intense rainfall, overgrown ditches, and runoff
from agricultural areas. Spring flooding due to snowmelt and fluctuating water levels in rivers were also identified as critical
challenges.

Monitoring practices and access to data varied considerably. While a few institutions collect physical indicators like turbidity,
conductivity, or water flow, others reported no systematic monitoring at all. Where data is collected, it is often fragmented
or outdated, limiting its usefulness for real-time response or preventive action. Stakeholders, including Norwegian partners,

www.interreg-baltic.eu/project/baltfloods




D1.1 Annex A: Report on Findings from Interviews 8

underscored the value of real-time, geolocated measurements to detect drainage blockages, rising water levels, and surface
runoff patterns. Norwegian interviewees also highlighted the importance of predictive tools and deviations in system
capacity to support risk anticipation and intervention planning.

Interviewees identified that the addition of monitoring the following parameters would be useful for their work and
responsibilities:

° pH
« Nitrate and phosphate concentrations
o E.coli

« Oxygen level

« Microplastics

« Heavy metals (e.g. copper, zinc from road runoff)
o Oil compounds

e PAHs

« Pesticides

« Water level (above sea level) and levels in drainage ditches and lakes
« Precipitation intensity and frequency

« Duration of water retention after rainfall

« Electrical conductivity

« Deviation in capacity

o Load during recreational use

Some interviewees noted that current engagement practices fall short of utilizing citizens as contributors to environmental
monitoring. Public awareness can be rather low, and institutional collaboration with schools, NGOs, or residents is rare.
However, some community organizations are actively filling the gap. For instance, the Joint Fishing Association at Lake Mjgsa
monitors water clarity and algae blooms, using this data to advocate for better pollution control. Such groups have
expressed interest in accessing more real-time data and predictive tools from authorities, indicating an untapped
opportunity for collaboration in stormwater monitoring. Answers highlighted a lack of intuitive reporting mechanisms and
an absence of visible impact when citizens do provide feedback.

Interviewees from Tampere and AugSdaugava expressed interest in using mobile apps and visual dashboards, which can act
as co-design digital solutions and enable better interaction across stakeholder groups. Interviewees expressed support for
models that connect public data with actionable tools and community involvement.

Survey feedback from four Norwegian municipalities/utilities (collected in June 2025) reinforces these trends. All
respondents affirmed facing stormwater management challenges, and most highlighted the need for better data on water
quality (turbidity, E. coli, microplastics, etc.) and more systematic tracking of combined sewer overflows. This convergence
of survey and interview insights strengthens confidence in the identified priority areas for BALTFLOODS.

3.2 Interests and Needs

3.2.1 Municipalities

The City of Tampere, Finland, noted that while its existing stormwater systems are more advanced, challenges remain in
raising awareness among citizens and activating feedback mechanisms. The city also emphasized the importance of visual
tools and clear communication strategies to build public understanding of water systems and infrastructure. These needs
reflect the broader demand for user-oriented co-design processes that ensure citizens are informed, motivated, and able
to participate effectively in environmental monitoring and resilience-building. The cities of Lappeenranta and Lahti, also
located in Finland, collect a range of information of stormwater and water quality of wetlands. While flood areas are known
in Lappeenranta, interviewees listed a set of additional information they would like to have about stormwater, some of
those needing more advanced equipment than sensors to be collected.

The Municipality of Kepice, Poland, reported frequent stormwater challenges, particularly due to runoff and the lack of
structured drainage systems. Flooding during heavy rainfall is common, affecting homes and public spaces. They currently
do not operate a formal monitoring system but would benefit from real-time water level data and flow rates. Such data
would support both short-term emergency responses and long-term infrastructure planning. Kepice emphasized the need
for predictive information that could be used to assess risks to specific buildings and to inform decisions on land use and
system upgrades. Their feedback aligns with BALTFLOODS' objective to involve citizens in early flood detection through
mobile-based tools and participatory monitoring.

Augsdaugava Municipality, Latvia, likewise does not have a functioning monitoring system in place but showed a clear
willingness to participate in solution development. They are particularly vulnerable to spring flooding due to the presence
of large rivers and high groundwater levels. Their key interests include co-developing a system to visualize changes in water
levels, making results publicly available, and sharing insights across administrative units. Moreover, the municipality
expressed interest in engaging schools and local associations in monitoring and awareness activities, pointing to the
potential for integrated educational and civic engagement efforts.
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The City of Orebro, Sweden added a similar perspective from a Swedish context. Orebro officials noted that while
catastrophic floods are infrequent (aside from a notable basement-flooding event in August 2023), stormwater quality is an
ongoing concern under strict environmental standards. The city currently has no continuous monitoring system, relying
instead on targeted flow measurements and occasional pollutant surveys. This gap points to a desire for improved data:
Orebro sees value in deploying continuous flow sensors and additional rain gauges to capture runoff dynamics in real time.
They cautioned that critical water-quality parameters differ by location and season, making it difficult to apply universal
measures. At present, Orebro shares no stormwater data publicly, though they believe rainfall and runoff information would
engage citizens if communicated via user-friendly channels. Their input underscores common municipal needs — better
monitoring infrastructure and more citizen-facing information — echoing the calls for solutions that are technically robust
yet community-oriented.

Municipalities vary in their technical readiness but share a common interest in participatory monitoring tools, accessible
data visualization, and improved citizen engagement. Their needs reinforce the demand for modular, scalable solutions that
respond to local contexts while fostering community resilience.

3.2.2 Utility Services and Companies

Utility services and private-sector partners play a crucial role in bridging municipal infrastructure with emerging
technologies for water and data management. The Lappeenranta Water Company highlighted its ongoing efforts to upgrade
stormwater systems, emphasizing the need for real-time operational visibility and digital integration across departments.
The utility provider acknowledged limitations in existing SCADA systems, pointing to the value of sensor-based upgrades
that can feed into citywide dashboards and risk alerts. Their interest in data-driven infrastructure supports the BALTFLOODS
objective of aligning operational monitoring with public-facing communication tools.

Wionig-Piplife, a Norwegian company specializing in smart infrastructure, focused on customer-side integration. They
advocated for systems that not only monitor technical parameters but also engage end users through intuitive interfaces.
For example, their vision includes modular dashboards that can deliver performance insights to both municipal engineers
and residents, fostering shared responsibility for flood risk management. The company also noted the potential to integrate
pipe system data with public GIS platforms, which could enhance spatial decision-making in urban planning.

Xepto, another Norwegian firm, brought a highly technical perspective to stormwater readiness. They emphasized the
importance of capacity deviation tracking—essentially detecting when systems deviate from expected flow or pressure
parameters—as a predictive maintenance tool. Their approach combines real-time telemetry with Al-based diagnostics,
which could significantly enhance early warning capabilities in BALTFLOODS pilot regions. Xepto expressed interest in
piloting scalable monitoring modules that can be adapted across cities with varying levels of digital maturity. Notably, a few
survey respondents also identified companies like Xepto and Pipelife as current providers of sensors for stormwater and
overflow monitoring, reflecting active private-sector support in this domain.

Together, these companies underscored the need for solutions that are both technically robust and socially accessible. They
called for integration protocols that support legacy systems, real-time interoperability, and end-user engagement. Their
insights support the BALTFLOODS goal of co-developing inclusive, future-proof tools that connect citizens, utilities, and
municipal authorities in a shared resilience strategy.

3.2.3 National Public Authorities

National-level stakeholders offered detailed insights into the regulatory, technical, and systemic challenges that affect
stormwater and flood risk management. The Finnish ELY Centre and SYKE (Finnish Environment Institute) underscored
issues of fragmented data governance. They noted that water monitoring data, although collected by various actors, is often
not accessible in real-time and is constrained by outdated systems and differing data standards. They emphasized the
importance of establishing harmonized protocols to improve interoperability between municipal systems and national
databases. SYKE also pointed to the growing need for automation and predictive modeling to manage climate-driven risks
and highlighted their interest in pilot tools that can scale across municipalities.

The Finnish Ministry of the Environment emphasized the regulatory complexity involved in deploying new sensor-based
systems or modifying infrastructure. They recognized the potential for pilot implementation approaches that consider
permitting timelines, data privacy, and compliance with environmental directives. Their responses confirmed the necessity
of coordinating legal, technical, and community dimensions in co-designing flood resilience strategies.

Norwegian Environmental Health Protection (IKS) provided insights into how national public health and environmental
agencies are adapting to incorporate stormwater concerns into their mandate. They indicated readiness to collaborate with
municipal actors to expand their scope beyond water quality into runoff-related indicators. IKS also expressed interest in
integrating citizen-reported data, provided that validation mechanisms are in place.

The perspectives gathered from national public institutions highlight the critical importance of aligning technical innovation
with regulatory standards and systemic integration. The interviews with these actors indicated the need for harmonized
data protocols, legally compliant pilot designs, and scalable engagement mechanisms that bridge national oversight with
local implementation. Their involvement is essential to ensure that BALTFLOODS outputs are not only effective in
demonstrator cities but also transferable across national and transnational policy landscapes.
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3.2.4 Non-Profit Associations

Non-profit organizations bring additional input on data quality monitoring. Saimaa Water Protection Association (SVSY1)
focuses on evaluating the impacts of agriculture and forestry on wetlands, taking water samples from wetlands, lakes and
ditches. Not all tests are performed by the organization, and some parameters such as oils in the water are not currently
being tested despite the acknowledged interest for information. Saimaa Water and Enviromental Research (SVSY2) does
similar measurements of ditches, bed, rivers, and wetlands, with the additional sampling of pipelines in factory areas. While
important parameters are already investigated, others of importance for agricultural areas such as pesticides are not. SVSY2
also expressed interest in investigating the load during recreational use, a parameter not mentioned during other
interviews.

3.2.5 Universities

The interviews with LUT and NTNU revealed important insights into current practices, challenges, and opportunities in
stormwater management. LUT provided information on measurement practices, such as which parameter can be measured
automatically, which should be measured in real time or through samples with more comprehensive analysis. Challenges in
measuring oils visible in water were mentioned (e.g. often what looks like oil can be a bacterial population), and cameras
and machine vision in oil detection were mentioned as a possible solution that could be developed by both universities. The
interview with NTNU revealed technical difficulties in monitoring parameters.

www.interreg-baltic.eu/project/baltfloods




D1.1 Annex A: Report on Findings from Interviews 11

The interview findings across municipalities, ministries, research institutes, and technology providers have generated
actionable knowledge that can be directly mapped to the four core deliverables of BALTFLOODS’ Work Package 1 (D1.1-
D1.4). Below is a summary of how these findings can potentially contribute to the development of each deliverable.

4.1 D1.1 - Framework for Piloting and Evaluation

Stakeholder input revealed variability in stormwater monitoring systems, ranging from advanced infrastructure in Tampere
to absent systems in AugSdaugava. This diversity enables the development of a flexible evaluation framework sensitive to
different baseline capacities and system maturity. Interviewees frequently emphasized the value of real-time and predictive
data, for instance, Xepto’s focus on capacity deviation analysis, to detect local anomalies, offering parameters for pilot
evaluation. These insights inform the performance metrics for pilot testing and evaluation outlined in D1.1, particularly
concerning system responsiveness, data usability, and citizen uptake. Additionally, emphasis on co-design and localized
relevance supports the development of context-specific evaluation criteria.

4.2 D1.2 - Data Systems Integration Plan

Institutions and companies across Finland, Latvia, and Norway cited challenges related to data fragmentation, outdated
monitoring practices, and lack of interoperability. For example, the Finnish ELY Centre highlighted difficulties accessing up-
to-date hydrological data from multiple sources, and Wionig-Piplife emphasized the lack of customer data integration for
water systems. These findings guide the development of D1.2 by emphasizing the need for integration protocols that
support diverse formats, legacy systems, and real-time updates. Interviews also indicated a demand for dashboards that
combine citizen-generated observations with professional data streams, reinforcing the value of flexible data routing
systems and unified architecture for futureproofing.

4.3 D1.3 - Citizen Engagement Strategy

The interviews offer limited but critical input for shaping an inclusive, scalable strategy for citizen engagement. Interviewees
noted that while citizens are willing to engage, there are few intuitive mechanisms to do so. The City of Tampere noted a
gap in public awareness despite sophisticated systems. AugSdaugava municipality expressed a desire to involve schools in
data collection and cooperate with local communities and NGOs to disseminate information on flood preparedness.
Feedback from citizen associations (like those concerned with water quality in local lakes) will be incorporated to ensure
the strategy empowers community monitors and volunteers.

These findings support the design of D1.3 by confirming the importance of: (1) accessible user interfaces (e.g., mobile forms,
maps), (2) clear feedback loops (e.g., showing response to citizen inputs), and (3) institutional embedding of engagement
processes (e.g., school partnerships). This information also informs training and outreach strategies to be embedded within
the strategy document.

4.4 D1.4 - Pilot Implementation Plan

The interviews contribute to D1.4 by identifying specific operational needs, stakeholder roles, and implementation barriers
that can shape pilot design. For instance, Norwegian Environmental Health Protection (IKS) showed readiness to extend
existing water quality monitoring systems to cover stormwater events, suggesting how pilots could be built upon existing
capacity. Meanwhile, feedback from the Finnish Ministry of the Environment emphasized regulatory considerations and the
need to streamline permissions for deploying sensors. These findings point to opportunities and constraints that must be
accounted for in pilot planning, particularly the importance of involving both data users and regulatory stakeholders early.
Interviews also identified key timing windows for implementation, including the spring snowmelt season and summer peak
rains, informing seasonal targeting in the activity timeline of D1.4.
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The interview findings underscore a shared recognition among municipalities, national public institutions, and utility service
providers that current stormwater and flood management systems face serious limitations in preparedness, monitoring,
and citizen interaction. While technical capabilities vary significantly across stakeholders, from advanced digital tools in
urban centers to the absence of any monitoring in smaller municipalities, all actors articulated a strong need for improved
data integration, real-time environmental monitoring, and structured citizen engagement mechanisms. National institutions
highlighted the importance of harmonized standards and inter-agency coordination, while utilities and companies called for
more predictive tools and customer-linked data flows. Despite differences in institutional capacity, a unifying theme
emerged: stakeholders are eager to co-develop tailored solutions that are responsive to both operational needs and public
expectations.

These insights provide a valuable roadmap for refining the BALTFLOODS implementation strategy and designing the tools
and frameworks outlined in Deliverables D1.1 through D1.4. By capturing diverse perspectives and revealing context-specific
gaps, the interviews ensure that the upcoming piloting actions will be not only technically sound but also socially inclusive
and strategically aligned. Ultimately, this report reinforces the critical role of multi-level engagement and integrated systems
thinking in advancing climate resilience across the Baltic Sea Region.
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1. Interview Questions
General Questions for Relevant Stakeholders
Water Quality Monitoring
1. Does your organization have challenges with stormwater? (e.g. quality, flooding)
2. What information do you currently collect/monitor about stormwater (e.g. flow, turbidity, contaminants)?

3. For what purpose do you need information on stormwater quality (/quantity) (e.g. infrastructure planning, pollution
control, public health, regulatory compliance)?

4. What additional information about stormwater would you find useful for your work or responsibilities?
5. What measurable values do you see that reveal the information you want to know?

Which specific parameters or indicators (e.g. pH, nitrogen, E. coli, microplastics, conductivity) do you think are most
important to monitor in your area?

7. Are you aware of any laboratory analytical methods that can measure those parameters/indicators?
8. Do you know of any automatic sensors that can measure those values?

9. Canyou list your suppliers of sensors and equipment for stormwater monitoring if you have any?
10.What are your expectations or requirements for data resolution, frequency, or format?

11.Are there measurable thresholds or limits (e.g. regulatory, internal guidance) that are relevant for interpreting those
parameters?

V-Overflow

Do you have overflows in your pipeline network today?

How do you measure overflows today. Number of times with overflow, or number of times and quantity?
What are your expectations or requirements for data resolution, frequency, or format?

Do you have routines for following up on these measurements?

How do you follow up on overflows? Do you report this to the authorities or is it just for internal use?

How do you maintain the overflows?

N o vk wnNRE

Are there any public requirements from the government that there should be measurements on the overflows you
have in your stormwater and sewage facilities?

8. Can you list your suppliers of sensors and equipment for V-overflow if you have any?

Data Protocol and Integration Framework

1. What data do you have? (e.g. data sources from cameras, satellites?)

2. What data or information are you currently sharing with the public?

3. What data or information should be shared with the public? What might be interesting?
4. How is the data shared now?
5

. What data do you plan to collect and share in the project? Any challenges you foresee when sharing the data in our
project?

6. How will you technically share the data. For example, is there some kind of API’s that shares the data ? Or something
else? (Some architecture)

7. Is there any legal framework that allows you to share the data? What rules and laws apply to data sharing.

8. How do you currently reach the interested citizens?

Citizen engagement and co-design

Experience with flooding
1. Have you or someone you know experienced flooding in this city? What happened?
2. What's the biggest challenge you’ve faced during floods? (e.g., transport, power, safety)
3. Where do you think flooding is worst in our area? Why?

Awareness and local knowledge
1. What do you think are the main causes of flooding here? (e.g., blocked drains, heavy rain, river overflow)
2. Are there early warning systems in place? How do you currently receive flood alerts?
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3. Which streets/areas flood first or worst? Why? (e.g., poor drainage, construction)
4. Are there recurring issues during floods? (e.g., sewage backup, power cuts, stranded residents)

5. What kinds of volunteer programs or training would help citizens feel more prepared and empowered to help during
floods?

6. What communication channels (social media, community meetings, SMS alerts, etc) would be best reach a wide
range of citizens during a flood emergency?

7. What barriers do you think prevent citizens from participating in flood response or pollution prevention efforts and
how can we address them?

8. How can we make flood preparedness activities more accessible?

Needs
1. What infrastructure (e.g., drains, pumps, green spaces) is missing or failing in your neighborhood?
2. What info would you need in a flood alert? (e.g., water depth, safe routes, shelter locations)

3. How could technology (apps, sensors) help our community prepare? What kind of features do you need for such apps
or sensors?

4. What policy changes would you suggest to local government? (e.g., zoning laws, drainage upgrades)

Citizen engagement and action
1. What would motivate you to join flood-prevention efforts? (e.g., rewards, community pride)
2. Who else needs to be involved? (e.g., schools, businesses, religious groups)

3. What support do you need from authorities/NGOs to make this happen?

Co-design

1. What apps do you use for weather alerts or emergencies? What do you like/dislike about them?
When flooding happens, what'’s the first thing you do to check for updates or report issues?
What information do you wish you had during floods? (e.g., real-time water levels, safe routes, emergency contact)
How would you like to report floods in the app? Through text, location sharing, photos, or some other ways?
Would you like to contribute data? Such as uploading flood photos, marking unsafe areas.
Who should verify reports? Such as other users, or government?

N o vk WD

What successful example have you seen locally or elsewhere of citizen engagement during flood events that we could
learn from?

Questions for National Public Authorities

General Questions
1. How many incidents have there been in the last 2 years?
Do you have an estimate of the extent of damage and costs?
What are the requirements for handling stormwater and are any changes expected in the near future?
Do you see any changes in how this will be handled in the future?
Will there be any new national regulations or new EU regulations governing this?

SN A

How will this affect municipalities in the future?

Current Situation

1. How do you assess the current stormwater management in Norwegian municipalities?
What requirements are currently imposed on municipalities regarding stormwater in new development projects?
How is it ensured that municipalities actually implement the necessary measures?

Is the current legislation and regulations sufficient to handle stormwater challenges?

vk W

How do state actors collaborate with municipalities and private actors to solve stormwater problems?

Technical and Legal Regulation

1. How are considerations for nature-based solutions (e.g., green roofs, rain gardens) balanced with traditional
infrastructure?

2. How is the need for changes in the Planning and Building Act assessed for better stormwater management?

3. Are there plans to clarify responsibilities between the municipality, private developers, and other actors?
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Climate and Future Perspective

1.
2. Are there national goals or strategies for stormwater management towards 2030 and 20507

3.

4. What kind of research and knowledge development do you support for future stormwater management?

How are you preparing for increased rainfall and extreme weather in light of climate change?

How do you assess the risk of flooding and stormwater in urban areas in future climate scenarios?

Funding and Instruments

1.
2.

How can municipalities get support to implement good stormwater measures?
Are economic instruments being considered to stimulate more sustainable stormwater management?

3. What is your view on introducing stormwater fees as an incentive for local measures?

Interdisciplinary Cooperation and Citizen Involvement
1. How can citizens and private actors contribute more actively to stormwater management?
2. How do you work with interdisciplinary cooperation between planning, environment, and the water sector?
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Interview conducted with the cities and municipalities.

Kepice Municpality

16

Aug idaugava municipa ity

City of Tampere

The territory of the Augidaugava municipality has problems

Questions

Does your organization have challenges with
stormwater? (e.g. quality, flooding)

Yes, both. Certain catchment areas are more problematic than
others in terms of water quality and flooding.
Our flood risk is considered low according to the national
evaluation tool—mainly involving cases such as water entering
yards or basements, particularly in urban areas.
One kake in an urban area is problematic, and some areas
experience flooding due to rain events rdated to catchment

Yes. The Muni:’pityo‘ quice e.lpeliencrs problemsrdated to
resultin bd ﬂood-ng- wuef ﬂowsfrom agricultural ficdds and
floods, among other things, basements and starwells,
particularly in older, pre-war buildings. Additionally, many
villages lack stormwater drainage systems, which exacerbates
the problem. Drainage ditches are often overgrown and
insuffiGently dear, preventing them from fulfiling their
intended function. During summer, ssues also arise with
cyancbacterial hlsoms in Lake Oblele and nith decreasing

water levels in Lake Kor 2y bie.

related to flxsh floods and floods. The municipality s crossed
by one of the largest rivers in Latvia — Daugava e well as
other natural water bodies, the rise in those waters during
spring floods and after intense rainfall causes significant
flooding of territories.

The main cause of floods is the rise in water level in natural
water bodies and their overflow. In some cases, the problems
are aso exaggerated by inadequately functioning or outdated
drainage systems that are unable to drain excess water from

towr rtnrme sdfartowmbe anaob

W TRSTRS SRSy ERese

Such situations make everyday Efe difficult for residents and
create challenges in maintaining infrastructure.

What inform ation do you currently
collect/monitor sbout stormwater (e.g. flow,
turbidity, contaminants)?

W ater flow, turbidity, conductivity, and temper ature are
monitored online at 10-20 stations around the Gty year-round
{not all stations are monitored continuously due to high costs)
in streams |, sdect sewer locations and pilot projects. The Gty
has one weather station located in the Gty center. Additionally,

there will be 25 online monitoring for water levels and
temper sture to detect potential wastewater contamination. At

the same time, water samples will be collected to validate the
monitoring results.

Currently, there is no ongoing hydrological or quality

monitoring of stormwater. Data on the effects of heavy rainfall,

such & flooding, are collected by the Volunteer and State Fire

Services & part of statistics on “local threats.” These data are

not separ ated by type but can be extracted from intervention
reports.

Regarding water quality — during the bathing season, the
quality of water in Lake Oblgie is monitored by the Health
Inspectorate (e.g., E. cofi, pH, temperature), in accordance with
bathing regulations.

In the town of K¢pice, water discharged through the
stormwater drainage system is tested once a year for
suspended solids and petroleum substances.

Monitoring activities are not carried out.

For what purpose do you need information on

planning, pollution control, public heaith,
regulatory complance)?

stormwater quality {/quantity ) (e g. infrastructure

Mainly for stormwater planning—for sizing and modeling

stormwater systems, and also for pollu tion control (the
environmental protection department is responsible for
checking if there are any isues); identifying the problems and
talking action

Thisdatais needed for several purposes:
* To plan investments in drainage infrastructure (e.g.,
stor mwater systems, ditches, resernvoirs),
* To reduce flood risk and protect residents,
* To monitor water quality in lakes and bathing arcas
cyanobaxteria, pollution),

* For regulatory complance (e.g., Health Inspector ate, Polish
Waters, Water Framework Directive),

* To improve the efficency of emergency and arisis response
services.

* For environmental protection and cimate change adaptation,

With the aim of identify and manage the situation in the
municipaity, identifying existing and potential risks, planning
effective infrastructure, choosing suitable rainwater collection,

treatment and drainage solutions {for example, green
infrastructure or filtration systems ). More detaled information
alows the municipality to operate more efficently, prevent
risks and promote sustainable devdopment of the territory,
and integrate the obtained data into spatial planning.
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What additional information about stormwater
would you find useful for your work or
responsbiities ?

Need more weather stations in the eastern and western partsof
the city due to thunderstorms and localized rain events during
the summer. Currently, we only have one station in the Gty
center that monitors precipitation and temperature. A turnkey
service should be prepared

Useful data would indlude:
e Water levels in drainage ditches and lakes,
e Intensity and frequency of precipitation,
* Volume of surface runoff from agricultural fickds,
e Stormwater quality (e.g. nitrate and phosphate content),
* Dur ation of water retention after rainfall,

e Changes in water levedls during drought (e.g., Lake Kor 2y bie).

Currently, no spedific additional infor mation on stormwater
needed in the daily work of the municipality. However, taking
into account the impact of cimate change and increasing risks
of precipitation intensity, such information may become more

relevant in the future, especally in the context of
infr astructure planning and risk management.

What measurable values do you see that revedl
the information you want to know?

Phosphorus (Emited technology for online monitoring);
microplastics

We would Eke to obtain measurable values such as:
- pu,
e Nitrate and phosphate concentrations (mg/l),
o £. coli count {cfu/100 mi),
e Water levd (cm or m above sealevel)
* Ranfall intensity (mm/h),
e Electrical conductivity {15 /cm —general pollution indicator),
e Turbidity INTU).

No answer can be provided at this time.

Which specific parameters or indicators (e g.pH,

nitrogen, E. coli, microplastics, conductivity Jdo

you think are most important to monitor in your
xea?

Conductivity is important &s it dready gives some indication
about water quality, and you can use it to calkculate phosphorus
levels, In some areas, we 350 want to monitor nitrogen — it's
important especially in eutrophic lakes. And then of course,
sometimes you have pollution or contamination from
wastewater, for example, due to old sewer systems, which can
lead to wastewater entering streams §f any coliform bacteria).

The most important parametersare:
® pH - affects cyanobacterial growth,
* Nitrates and phosphates - indicate fertilizer runoff from
fields,
o E. coli - essential for bathing water safety.

For example, pH, electrical conductivity, Ammonium ions (mg/l
NH&-), Biochemical oxygen demand BODS(mg/1 02)

Are you aware of any laboratory analytical
methods that can meaxsure those
par ameters/indicators?

We have a framework contr actor with a local lsbor atory. They
do the sampling for us and analyze the samples.

Yes, we work with the Health Inspectorate, which conducts
sexonal water quality testing at the bathing site on Lake

Oblgie. The Health Inspectorate uses standard Isboratory

methods in accordance with bathing regulations — including the

determination of pH, E. coli, temperature, and transparency.

However, we do not have access to more advanced anadlyses

fe 8. phosphates, nitrates) conducted on other water types

such as stormwater or ditch water.

No inform ation on the matter

Do you know of any automatic sensors that can
mexsure those values?

Devices from Luode Consulting Company (procured through a
tendering process) are high-quality automatic sensors that
mexsure parameters such as turbidity, conductivity,
temperature, and pH. Ol can sometimes be measured, but we
have had problems with od-related substances—perhaps

No, currently we do not have such knowledge or experience in
using automatic water quality or levd sensors. The municipality
doesnot use such technologies, aithough we recognize ther
potential usefulness, particular ly in the context of rapid
response to extreme events and infrastructure investment

hydrocarbons.

planning.

No information on the matter
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Can you st your suppliers of sensors and
equipment for stormwater monitoring if you
have any?

offers excellent service, typic ally responding within 24 hours if

Luode Consulting Company provides turnkey solutions and

any ssues arise. The iProtoxi offers low-cost sensors (around
200 €/sensor), but they are not suitable for water
environments—they broke quickly and are generally of low
quality. We do not recommend them.

equipment for stormwater, and therefore we do not cooperate
with any suppliers of such devices. Any decisions in thisregard
will be made in the future dep ending on available funding and

We are not currently using any sensors or monitoring

needs

No inform ation on the matter

What are your expectations or requirements for
data resolution, frequ ency, or format?

Meaasurements aretaken every 10 or 1Sminutes. The data s
then sent to the device's own data service, where it can be
xcessed by users with an account. The collected datais also
bang transferred to the Gty's loT platform, via API {currently
under development). The City plans to further develop the
infr astructure to enable comprchensive datareview and
integr ation.

compr chensible to municipal staff and emergency services (Fire

Our expectations are:
* Mcasurement frequency —preferably in redl time or with
readings every 1560 minutes for automatic sensors,
¢ Data resolution —detal ed enough to react to rapid changes
(e.g. sudden rise in water level after astorm),
* Data format = exportable to .xds. csv. or GES systems -

Department),

* Remote access — we would walkcome the ability to view data

onkine (e.g. vid an app or website), or through a system based

on the SCADA platform, slowing real-time obser vation of
Various parameters.

Measurements are performed using methods that ensure that
the data obtained are rekable, representative and comparable.
Ensure that the detection Emit of the analytical method used in

testing s equal to or less than the target value, Bmit value, of
the parameter baing analyzed as spedified in regulstory
enactments. Frequency th at provides representative data that
objectively ch aracterizes the situation

Are there measurable thresholds or Emits (e g.
regulatory, internal guidance ) that are relevant
for interpreting those parameters?

Not really. We have very few official guiddiines or threshold
values. There are some guidelines related to construction
sites—mainly for side runoff. For water coming from those sites,
there are threshold values for parameters ke temper ature, pH,
suspended solids, and posibly od. One of my collcaguesis
involved in a working group that s discussing threshold values in
Sweden. They often need to refer to and use those Swedish
values. | beleve they have two different levds of thresholds.
Those values can be problem atic— for example, high
phosphorus levd s not usable for us.

Yes:
* For bathing sites, standards are defined in national and EU
regulations (e g., E. cofi, enterococd) - tests are conducted by
the Health Inspectorate,

e For nitrates and phosphates, we do not have local thresholds,
but reference values from the Water Framework Directive and
environmental standards (e.g., for eutrophication) are
important,

* For water levds in ditches and reservoirs — we do not have
formal thresholds, but we assess each situation based on
impacts (e.g. property flooding, lack of drainage),

e We do not have internal guideines — but we would follow the
recommendations of environmental experts or Polish Waters.

Latvia has a regulstory framework that determines quality
standards for surface and ground water - Cabinet of Ministers
Regulation No. 118 of March 12, 2002 "Regulations on the
Quality of Surface and Underground Waters®

What else should be considered when planning
stormwater monitoring? / Lessons learnt/best
practices?

instead of purchasing sensors, it is better to use aturnkey
service. Most municipalities lack the expertise required to
maintain and calibrate the sensors properly. Additionally, some
sensors tend to get dirty eaxsily, which affects data quality and

rekabiity.

From our perspective, it is worth:
e Identifying risk areas {so-called hotspots) - places where
flooding or runoff from fields occurs regularly,

® Linking monitoring with investment planning - ¢ g., where
stormwater drainage or retention reservoirs are needed,
* Integrating data with the work of emergency services - fire

departments, crisis management,
e Secking funding - ¢ g., from EU sources for cimate

adaptation, retention, environmental monitoring,

¢ Involving resdents —e g ., through apps for reporting floods

Currently, the Augidaugava municipality has not accumulated
significant practical experience in rainwater monitoring.

However, taking into account the specifics of the territory (for

example, the presence of extensive natural water bodies, the

risk of flooding in spring and during intense rainfall), this ssue

s more relevant. We believe that it would be desir sble to focus

on territories with a higher risk of flooding, cooper ation with

experts, universitics is necessary, and the adoption of best
practices from regions that already carry out this type of
monitoring should be supported.

or local observations.
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Our current data sources mainly include monitoring data and
kbbor story anadlyses. In addition, we have a laser scanning
program that prowvides highly accurate data—particular by useful Publicly available data for everyone: for example,
for stormwater planning. For example, it captures 60 https:/ videxcentrs vgme. v/
mexurement points per square meter, offering a very high level
of precsion.
The Latvan Centre for Envronment, Geology and Meteor ology

s an institution that ensu res the collection, storage and
provision of environmental in formation to the public and state

and local government institutions in Latvia, including
environmental monitoring, as well s par ticipating in the

implementation of state policy in the fields of geology,
meteor ology, cimatology, hydrology, water and air quality, the
impact of transboundary air pollution, and radioactive and

What datado you have? (e g. data sources from
cameras, satalites?)

We mainly share reports. When we take samples from streams
and lakes, the Environmental Protection Unit is responsible for
monitoring the lakes, for example. The laboratory analyzes the
) samples, and the results are compiled into areport that s then
How is the datashared now? e T —

As for online data, it's often too technical and spedific for the
general public to interpret, so we don’t typically share rawdata

directly. hauardous waste management,
Online data is shared internally for planning purposes, but not
made publicly available —and we currently have no plans todo
s0. f we do devdop our data infrastructure further, the levd of
openness will depend on our objectives, the nature of Current information in flood emergency situations - urgent
What data do you plan to collect and share in the cooperation, mc'! shared i‘ltf:resu. It’s not lha-the data ssecret, actions to avoid damage to ;.xopcty, lfte envirominml. hciahh.
. but rather that its use requires an understanding of the context Flooded areas are marked in the spatial plan, which provides
project? Any challenges you foresee when L . . s a
shaving the data in our project? ar?d purpose b?hnd . nloemu.on v.o the pub& about po.tenud risk areas. R'c:uns of
We do share data with our planning consultants to support the monitoring, lear ning on experiences of other regions are
proper planning, but not with external parties. However, examples of data plan ned to be collected and shared.
students working on master’s theses related to our
environmental data are allowed to andlyze it and draw
conclusions. That kind of academic work is valuable, and the
How will you technically share thedata. For Weuse an APl to transfer the data to the Gity's loT platform
example, is theresome kind of API's that shares |  (IOP). Additionally, we can provide access to data service, for We cannot provide the answer at this time.
the data? Or something else? (Some architecture) example, our planner.

We have acontract that ensures we retain ownership of the
data, and we can maintain access to both the data service and

the City’s boT platform whenever we consider it necessary.
There may be pedfic rules or conditions related to this, butI'm We cannot provide the answer at this time.
not fully famiiar with all the details.

ks there any legal framework that allows you to
share thedata? What rules and laws apply to

datasharing.
When we grant access to planners, for example, it's ty pically
done under a non-disclosure agreement (NDA)
Have you or s KN 50 N R RS Urban area, water entering the yard/basement/streets
flooding in this city? What happened? - shey
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What's the biggest challenge you've faced during
floods? (e.g., transport, power, safety)

Not big challenge, local events

Where do you think flooding is worst in our area?
Why?

In urban areas, we experience some local flooding, but it usually

recedes on itsown. We are quite aware of the spedfic spots that

are prone to flooding, based on both modeling and practical

experience. Some improvements are aiready planned, especally

for problematic arcas in the Gty center. The issue there isthat

the sewer system is underszed—it wasn’t designed to handle
today’s intense rain events.

What do you think are the main causes of
flooding here? (e.g., blocked drains, heavy rain,
river overflow)

The sewage system wasn’t desgned to handle such intense
ranfal. In some areas, especially older ones, the pipes are small
and outdated. The situation also depends on the duration of the

rain event and the char xcteristics of the catchment area,
ther¢’s some variation. However, in generadl, it"s most difficult to

improve the situation in older arecas because of the aging

Are there carly warning systems in place? How
do you currently recave flood alerts?

We are making progress, and the flooding or warning system will
eventually be integrated into the Gity's loT platform, which is
currently under development. The Finnish Meteorological
Institute (FMI) provides weather forecast warmnings—such as
dlerts for expected heavy ranfall—but those are generdl
forecasts not on alocal level
In terms of local monitoring, we have one weather station in the
city center that tracks precpitation. However, flooding in our
area usudlly subsides quite quickly. That's why, in our case, a

rea-time alarm system is not considered critical.

Which streets/areas flood first or worst? Why?
(e.g8. poor drainage, construction)

The ssue Bes mainly in old areas with aging
infrastructure —specifically the drainage system. These systems
were not desgned to handie the intensity of modern rainfall

events
Areth ing i during floods? .
e there recurring ssues during 1 .(es. T TS
sewage backup, power cuts, stranded residents)
What kinds of volunteer programs or training
would hdp citizens feel more prepared and Maybe in the fugure

empowered to help during floods?

What communication channels focal media,
community meetings, SMS alerts, etc) would be
best reach awide range of Gitizens during a flood
emergency?

We aim to use existing information channels, such & the aity
app, to share updates and communicate with residents.
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What barriers do you think prevent citizens from
participating in flood response or pollution
prevention efforts and how can we address
them?

This is also quite tricky because flooding is often very local.
We're exploring some nature-based solutions, such &
submerged dams or retention pipes, which hap hold water in
specific areas. However, these systems can sometimes get
clogged by trash or debris Fke wood.

We're considering placing sgns at certain critical locations to
encour age people to report if they see any thing blocking the
system —such as Btter or other obstructions. In the stormwater
team, we mainly recave feedback from Gitizens via email. Our
website provides instructions for sub mitting feedback, and
people often send us emails with descriptions and photos
showing the specific location of the ssue.”

For some in soGety, flood and environmental issues seem to be
soldy the responsibility of the “state” or “municipality”,
therelors, pubtR partipation ficud S promctsd By
educating about the common good and personal benefits of
xtive involvement e g. drainage systems, ceaning culverts on
one’s property). t must also be acknowledged that not Jil
residents have access to the means or technical capabiities to
take preventive mexsures (e.g., creating drainage, ceaning

ditches, etc.).

How can we make flood preparedness activities
more accessible?

Communication is always important.

70 make Ti00d Preparcdnes 3ciniiies MOre Xoese 1o the
wider public, it s necessary to ensure the avalabiity of
information, think about the way of presentation - the use of
visudl materials finfographics, short videos) with explanations
would be desirable. It is necessary to buid cooperation with
local communities and NGOs, which can disseminate
information further.

What infrastructure fe.g. drains, pumps, green
Paces) s mesing or falng in your
neighborhood?

The flood routes are not fully con nected throughout the
drainage network. In some areas. there are interruptions or
bottienecks where the flow does not continue properly, which
can lead to localized flooding.

What info would you need in a flood dlert? (e g.,
water depth, safe routes, shdter locations)

Perhaps safe roads.

How could technology fapps, sensors) help our
community prepare? What kind of features do
you need for such apps or sensors?

This s Fke in the future. Maybe with this 0P somehow to at
least give information to people.

What policy changes would you suggest to local
government? (e.g., 20ning lows, drainage
upgrades)

I think the situation in Tampere is quite good. We are strongly
committed to improving it further, particularly through the
mplementation of nature-based solutions. We have a dedicated
program in place, and our work is well supported by the aty
strategy—ecven at the policy level.

What would motivate you to join flood-
prevention efforts? (e.g., rewards, community
pride)

It"s important to provide more information to citizens, for
example, emphasizing that they are responsible for maintaining
their own ditches and private drainage pipes. These are not part

of the City's maintenance responsbiities, 0 property owners
need to ensure they remain dear and functional.

Who dse needs to be involved? (e g., schools,
businesses, religious groups)

they have these resident residence organization. they are xtive,
they dways send this lttle magazine. For you, every twice 3 yeor
or something and they inform about the events that are happen.
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What support do you need from
authorities/ NGOs to make this happen?

We have initiatives ke par ticipatory budgeting programs in
different residential areas. In these programs, the Gity allocates
€30,000 to a spedific neighborhood, and the residents
themsdves can decade how to use the funds. They can vote or
collectively agree on the priorities. This approach increases
engagement and gives people a stronger sense of ownership in
their community.

What 3pps do you use for weather dlerts or
emergencies? What do you ke /dislike about
them?

We use only FMI app on our web page.

In flood management cases, the website
https//videxcentrs lvgme. v/ s used, which is maintained by
the Latvian Environment, Geology and Meteorology Centre,

which carries out continuous monitoring of actual
meteorological and hydrological conditions, as well as follows
these changes, prepares weather forecasts both for the very
short term —the next few hours, and for longer terms—up to
sx weeks ahead and also in asexsonal perspective. Long-term
monitoring data is used for analyses of cimate and historical
hydrological conditions, which also forms the basis for
&wessng changes in future cimate and hydrological
conditions.

When flooding happens, what's the first thing
you do to check for updates or report ssues?

We dlways review our monitoring data, especially during rainfall
events, e g., recipitation data. The local newspaper s also xtive
in reporting on flooding events, which helps ensure the public
receives the atest updated information.

What information do you wish you had during
floods? (e 8. real-time water levds, safe routes,
emergency contacts)

Safe routes and the 112 emergency system are important, but
this is probably an area we need to pay more attention to in the
Huture. Well see how the situation develops— especially in terms
of how much more water we can expect with changing weather

patterns.

How would you ke to report floods in the app?
Through text, location sharing, photos, or some
other ways?

Location sharing if there s an app

Would you ke to contribute data? Such &
uploading flood photos, marking unsafe areas.

Good dea.

Who should verify reports? Such as other users,
or government?

i for city, this will, of course, mean more worky. Often, even
when water levels rise during a flood, the situation can resolve
itselif —the water may dircady be gone by the time someone
checks it. These events frequently happen at night or over the
weekend, so by Monday, everything might appear calm.
We do have an emergency center that is responsible for
coordinating Jll emergency services. There are commonly
agreed guiddiines in place that define responsibilities —such as
who responds and when. Typically, first responders include
emergency wervices, fire and rescue teams.
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Not really. Flooding usually only kxsts for a few hours and then
disappears. We are aware of the spots where flooding tendsto
occur, and we do our best to address these ssues—whether it's

fdng pipes or improving connections to hap the water drain

away.
What successful example have you seen locally | It's our responsbility to fix the underlying problems, plan the Response and cooperation of the municipality and resdents
or dsewhere of ctizen engagement during flood necessary improvements, and make long-term solutions. during the spring floods of 2023 in the city of Jékabpis, when
events that we could learn from? However, if help is needed during an actual flooding event, that there was a significant threat of the protective dam collapsing

falls under the responsibility of emergency services.
Often, the ssue s not just one pipe—it’s that a large catchment
&rea sdirecting water to asingle point. So simply adding one
new pipe s not enough. You have to look at the bigger picture
and consider the entire drainage system.

Questions Orebro Municipality

Yes — according to environmental quality standards our recipient needs to be improved, and
stormwater quality is one of issues we need to work with.

nization h lien ith ?(eg. lity, floodi
POSSYOuroIanzaTion hanechESanges WEh SEOmARREENT: {e-g- (iasey Rooding) We haven’t had so many big floodings, but we had one incident during august 2023 that led to

many basements flooding.
What information do you currently collect/monitor about stormwater (e.g. flow, We don’t have any continuous monitoring —we instead have some targeted surveys of often flow
turbidity, contaminants)? but sometimes pollutants.
For what purpose do you need information on stormwater quality (/quantity) (e.g. It’s when our environmental office asks, for pollution control or for new infrastructure planning
infrastructure planning, pollution control, public health, regulatory compliance)? (but then they often use modek for pollutants calculations).

What additional information about stormwater would you find useful for your work or

responsibilities? Continuous flow measurements and more rain gauge.

Which specific parameters or indicators (e.g. pH, nitrogen, E. coli, microplastics, Depends on the catchment area and what problems there is —it’s hard to say specific parameters
conductivity) do you think are most important to monitor in your area? that can apply on every catchment.
Can listyour suppliers of sensors and equipment for stormwater monitoring if you
you listy pp haveqan 37 eny We don’t have any.
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What areyour expectations or requrements for da aresolution, frequency, or format?

Can’t specify because t depends on what wewant to know - its different every time.

Are there measurable thresholds or imis (e g. regulatory, nternal guidance) that are
relevant for interpreting those parameters?

No, our envronmental offceare in the long runnot planning to appl to thresholds or imis, but
more with preventive measuresregarding pollutants.

What else should be consider ed when planning sormwater monitoring? / Lessons
lear nt/best practices?

Stormwater can vary from catchment areatocatchment area and from rain event to ran event,
different seasons (snow vs rain) which make & dificult to draw general conclusions.

What data do you have? (e.g. da&a sources from cameras, satelites?)

Today we mostly have continuous flow measurement of smaller rivers and creeks in Orebro, as
weéll as continuous bacteria and pollutant concentrations of common pollutants in our rivers and
creeks, recev ing stormwater from targeted cachment areas.

What data or nformation do you current iy share with the public?

Noth'ng concern'ng stormwater.

What data or nforma ionshould be shaedwith the public? Wha mght be interesting?

Ithink rain montoring s the most interesting.

How do you currently reach out to nterested ctizens?

The muni palities website.

Questions on V-overflow

LAPP Waer Company

Aug&augava muniipaiy Xepto AS

Thereare no overfiows in our sewer networks. It
was also modelied in the network model and it
doesn't seem that the overfiows would happen

either, we have such a loose network.

Do you have overfiows n
your ppelnenetwork
today?

The average populaion density ntheterritory of the
Augsdaugava municipality isonly 10 nhabitants per square
kiometre. The municpaity ncludestwo smalltowns— llkste
with 2072 inhabitants and Subae with 537 nhabtants, but
the total populaion is 23840. Consequently, rura populated
areas predomnae. In more densely populated aeas,
especialy during heavy rainfal, local problems arse, which
arefaciitated by outdaed ranwaer dranage systems and

Yes

insufficient pipeline capacity. Such stuaions are more typica
for settiements with older engineer ing infrastructure, where
sufficiently effcient waer drainagge isnot ensured.

Overflow times aremontored. The timescan be
seen from theremote montoring by pumping
st&ion, you can see e.g. the laest overflow time
and get from the report how long the overflow
has lasted and how much waer would have been
lost, but t 5 ndeed calculated.

How do you measure
overflows today. Number of
tmeswith overfiow, or
number of times and
quantity?

www.interreg-baltic.eu/project/baltfloods
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wha are
or requrementsfor daa
resolution, frequency, or

format?

your expectations

Remote monitoring of pumping staions updates
the level daa of the pumping stations oncea
minute.

No expect&ions

Cakulations are made using known formulas
wher e contact-free sensorsand radar are
UsSed. Dur g OVErTIOwS, measurements ae
taken & afrequency of every 60 seconds.
The supplier has equipment for caiculating
overflows for different types of overflows V-
overflows edge overflows, and manholes

with ppeoverfiows.

Doyou haveroutinesfor
following up on these
measur ements?

Wel, n a way, thereiscontinuous montoring. It
B constantly montored tha the overflow of the
pumping stations s being montored through the
high beam drawdown program. Or n pumping
sations, the water level isconstantly monitored,
but when we don't have overflows, we don'trun
any reports on them or do any separate
monitoring Afterwards

No data avaiable

How do you follow up on
overflows? Do you report
thisto the authorities or is it
just for nternal use?

These results of the officia monitoring are

reported to the ELY and the Lappeenranta Region

Environmental Department, which act as offcial
Supervsors.

Information on overflows from domestic wastew ater sewer
networks must be reported to authorties. Overflows of storm
sewer networks are montored internally.

How do you mantain the
overflows?

Butyes we always go with asuction truck f
there isan overflow situation to try to mnimee
the amount of wastewater that ends up in
naure. if thereisa smaller pumping staion lke
ths, then we sart emptying with a suction truck
if there 5 a pumping station of such sgethat it
can becontrolled with asuction truck in the
possible overflow situation.
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the overflows you have in
your stormwater and sewage
facilities?
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Are there a ublic
. we The regulatory framework sets out requirements for the
requirements from the . . . .
installation of emergency discharges and overflow points for
governmentthat there

domestic wastewater, and their operation is regulated by the
conditions of permits issued by the State Environmental
Service, so that the environmental quality objectives of
surface waters are met.

Can you list your suppliers of
sensors and equipment for V-
overflow if you have any?

No data Xepto As

Interviews with Finnish National Authorities

ELY-keskus

Do you have an estimate of the extent of
damage and costs?

This is probably more going to the municipalities' plot, at least for me it is completely guessing. | don't dare to start guessing here. | think that at
least notall the minor damage caused by stormwater may even be known to us.

What are the requirements for handling
stormwater and are any changes
expected in the near future?

The treatment requirements are such a thing that it is more and more on the agenda, but we don't have any definite information, but one could
assume that this will be discussed in the near future, and since these storm water must not even be led to any wastewater treatment plant, but
one could assume that those requirements will not decrease in the near future. My gut feeling is that there aren't many of them in the legislation,
other than general clauses, prohibitions on pollution and the like. But | don't remember that there are any quality requirements for stormwater.
We guess, or assume, that there will be new regulations, but that's just this kind of speculation. You don't know what kind of ones are
coming.From there, through the VPD, | think there are those related to nutrients and such, but then there are probably no limit values for solids.

How do you assess the current
stormwater managementin
municipalities?

Waell, I'd guess it varies. That mixed sewerage has probably not yet been completely eliminated in any municipality. For example, stormwater
management is visible in newer projects. Let's use these kinds of slowdown structures, so in that sense we do try to do gquantitative control.
Different types of arrest solutions.

What requirements are currently imposed
on municipalities regarding stormwater in
new development projects?

This is a good question, I'm not sure if it has been reformed in the Land Use and Building Act. Or the law on the use of areas. The new legislation,
what kind of requirements are there?
At least in the old legislation, it was stated that they should primarily be processed on their own plot and secondarily led into the sewer At this

point, we are more responsible for the municipalities than the ELY Centre.
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How is it ensured that municipalities
actually implement the necessary
measures?

Well, probably one of the most important is the plan statements, that if we think specifically from our point of view, how we can promote in the

plans that the municipalities prepare, these things would have been taken into account.But of course, it's a good question to ask whether we can

demand anything, | can't say anything about that. Municipalities must act in accordance with the provisions and legislation. Of course, the state of

the waters must not be deteriorated. Yes, and it is then easily ex-post control measures, to notice that there are impacts on waterways from here,

so at that point our unit will of course wake up, butit may be that we are in the implementation phase, that we can be aware of how they are
done in practice, that we trust that they will be done according to the regulations.

Is the current legislation and regulations
sufficient to handle stormwater
challenges?

Well, as practice has shown, when there have been these stormwater floods in cities, the sewers have clearly been undersized in this ever-
changing situation, and at least in some places, these stormwater floods have become quite significant, so of course the legislation and
regulations guide the stormwater construction. Then they are tightened. Watching from the sidelines, it seems that the regulations or
implementation have not been sufficient. And of course, then the harmful substances and nutrients and solids of stormwater. From the point of
view of the waterway, the fewer there are, the better.

How do state actors collaborate with
municipalities and private actors to solve
stormwater problems?

Well, our agency as a state authority, that we have this kind of guiding and advisory role. In different contexts indeed, and then the plan
statements. Well, of course, there are these disputes under the Water Act, that we have parallel competence with the municipality’s
environmental protection, and then the drainage supply customer is then the ELY Centre's business.

How are considerations for nature-based
solutions (eg., green roofs, rain gardens)
balanced with traditional infrastructure?

It is really challenging that if there is a dense surface throughout and then a very densely built one, and then stormwater is directed from there to
a sewer that is dimensioned in the old days and is not enough for today's heavy rains, then it is a challenge to find out where to fit those natural
solutions and retention structures in general.

How are you preparing for increased
rainfall and extreme weather in light of
climate change?

In our area, there are these huge solar power plant areas being planned, and there will be stormwater, and other such larger projects where there
are clear stormwater effects, so we have taken into account that extreme weather phenomena have increased, that when water comes, a month's
amount of rain will collapse at once, and that must then be taken into accountin these retention structures. Actually, climate change policy is
now included in all activities and modelling as well. Yes, on those flood maps you can find the climate change scenarios for the sea coast, for the
entire Finnish coast. Climate change scenarios modelled with different emission factors.

www.interreg-baltic.eu/project/baltfloods
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How do you assess the risk of flooding
and stormwater in urban areas in future
climate scenarios?

Well, it's quite clear thatit will grow. There is a growing risk, but how much, it remains to be seen, but atleastit will notease.Then, at the other
extreme, there is also the drought We support all appropriate research, but itwould be interesting to find out specifically in relation to these
nature-based solutions how they will last if there are these extreme droughts, whether they will work then, and if there is an extreme drought
situation and then there is a huge heavy rain, will they work? And if all the vegetation is dead from those nature-based solutions.Well, of course,
the water protection association mainly works with the funding of municipalities and other members, so they can then apply for funds from
different financial instruments, and | think that the ministers are quite well aware of these different EU financial instruments, but then. Also the
regional councils distribute EU money, how well the ministers and individual officials necessarily know about these. Yes, and they do indeed have
a wide range of strategies, and then there is the provincial planning authority as well, so that a regional authority is essential in this area as
well.The Centre for Economic Development, Transport and the Environment does not have a position on the introduction of the stormwater
fee.Of course, now there will be more costs for municipalities if the requirements become stricter, the money will have to come from
somewhere, whether it is taxation or the stormwater fee, so itis clear that the money will have to be ripped from somewhere.

How can citizens and private actors
contribute more actively to stormwater
management?

Well, | am reminded of stormwater or flood risks, these preliminary assessments that by participating in them. There is a hearing that the ELY will
take care of it for coastal areas and then the municipalities will take care of the stormwater flood risk assessment specifically for urban areas.
Let's just say that there is quite a bit of feedback on these in general. Aithough they are actively communicated.

How do you work with interdisciplinary
cooperation between planning,

Here, too, we have a guiding expertrole, and when we are asked to participate in a project, we naturally try to be involved then. A separate water
supply unit, which operates in South Savo, so it's a bit of a question mark what interface they have with stormwater.

environment, and the water sector?

www.interreg-baltic.eu/project/baltfloods
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Finnish Environmental Institute

How are you preparing for increased rainfall
and extreme weather In light of cimate
change?

The Flood Centre s a joint service of the Finnish Environment Institute and the Finnish Meteorological Institute, which predicts and warns
of floods and maintains a picture of the water situation. The tasks have been divided so that seawater floods and heavy rain floods are the
responsibility of the Finnish Meteorological Institute, and water floods are the responsibility of the Environment Institute. Interms of
drought, both are included. Preparation: we have already had to change our own activities, before there was snow and frost in the winter,
this is no longer the case, even inwinter there are floods every now and then. Snowy winters are becoming less frequent. It seems that we
have to think about, for example, the standby of the flood duty officer, in other words, the adaptation of practical operations. The climate
has already changed from before. In any other way, the flood centre has not yet had the need to react. Of course, we make alot of
forecasts and calculations about what increased precipitation means in terms of water levels and flows, how to affect the regulation
practices of water bodies.

Stormwater floods: we calculate the amount of precipitation in the area, which has an impact on the water levels and discharges of water
bodies, among other things. When talkking about extreme weather phenomena, stormwater floods have been identified, that we need to
pay more attention to competence, works inthe borderiand of SYKE and Finnish Meteorological Institute, for forecasting, stormwater
floods occur in cities when it rains a lot or snow suddenly melts quickly, rain causes greater damage, more interested init and forecasting
ability, stormwater floods are extremely difficult Nowcasting: Near-moment forecasting, piloted in Hekinki and Turku, launches a surface
runoff model that calculates how much stormwater and where, which places will be submerged if this happens. The idea is to send a wake-
up call to the rescue department, who get a little head start on the situation, get to the scene in advance, for example. to close the
underpass. It was noticed that forecasting is difficult, butin the future, the focus areas of the development of the Flood Centre's
operations.

www.interreg-baltic.eu/project/baltfloods
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Ministry of the Environment

How do you assess the current stormwater
management in municipalities?

Municipalities are key actors in this, for example, in organising the monitoring of land use and construction, as well as public areas, but also the environment
and water characteristics. It is municipality-specific how extensive cooperation and responsibilities are divided with the organisation of water services.
There aredifferences in the water and sewerage systems of municipalities/cities of different ages built in different eras (e.g. mixed sewerage or separate
wastewater and rainwater sewers). Correspondingly, in areas outside the core urban area, stormwater is directed to natural runoff routes and open ditches.
Municipalities promote stormwater treatment in their activities. For example, by using structures that slow down water absorption or water-permeable
materials. Delayed reservoirs or reservoirs can also be built. At the same time, these measures are related to the utilisation of the properties of different plant
covers as part of the planning and use of the immediate environment of the residential area, for example.

How can municipalities get support to
implement good stormwater measures?

There is a Stormwater Guide for theimplementation of stormwater measures. YM has been invoived. An update of the guideis being planned (Association of
Finnish Local and Regional Authorities). The guidance material is a significant operationalisation of the implementation of the law. The guide has been widely
used and the update provides an opportunity to increase the information gained in practice, e.g. on good practices and planning principles.
-https://www.kuntaliitto fi/julkaisut/2012/1481-hulevesiopas
-Supplement, e.g. https: //www.kuntaliitto fi/julkaisut/2017/1829-hulevesioppaan-paivitetyt-luvut-lainsaadannon-muutosten-osalta
-Stormwater planning is part of land use planning and urban planning. The stormwater element is also part of the planning of the immediate environment of

residential and urban areas. In addition, cooperation between different actors is also a key element of support.

Are economic instruments being
considered to stimulate more sustainable
stormwater management?

Issues related to the use and allocation of various finandial instruments and the allocation of the funds received are largely the comprehensive organisation of
the activities of municipalities.
Key legislation related to land useand construction as well as comm unity development and planning strongly incdludes the dimensions of dim ate change and
adaptation.
Municipalities and regional actors more broadly can make use of the European Union's various finandal instruments according to their allocation.
The European-level steering related to urban wastewater may also produce measures linked to stormwater.No discussion of special support from the state.
[The state has granted so-called infrastructure grants (eg. 2020-2023) for the construction of municipal engineering in residential areas. It has not been

possibleto apply for the grant in 2024. The aim of the municipal engineering grant was to start and bring forward the construction of new housing areas in
growth centre areas. The grant was awarded to municipalities that have signed a letter of intent with the state on land use, housing and transport (MAL
agreement)].

What is your view on introducing
stormwater fees as an incentive for local
measures?

Even today, municipalities charge various fees related to water supply and its organisation, as well as stormwater, for the implem entation of maintenance work,
for example. Procedural solutions vary and are determined by the prevailing situation at the time.

What data do you have? (e.g. data sources
from cameras, satellites?)

At the moment, there are also several national information system projects underway. Information on buildings and land useis placed in the Built Environment
Information System (Ryhti - Built Environment Information System, Finnish Environment Institute). In terms of land use, the system incdudes detailed material
on land use, among other things.

In addition to open services, the system includes services that are separately restricted to the authorities. A permanent building identifier (VTJ_PRT) is a key
identifier that identifies buildings. The Flood Information Centre maintains flood data maps. (e.g. flood risk maps).

In the acquisition of information and the development of reporting, the new national datasets that are formed can also be utilised in several different use cases.
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Wioniq-Piplife

Environmental health protection IKS

Xepto AS

Does your organization have
ichallenges with stormwater? (e.g.
quality, flood ing)

Yes, | would say it is a National problem, or Global

mrmblom € umitusimet Sm rmu e @ that waimas
MIVWUIDII I JUWU VWO WV P L Vo vray .

Bathwater poliution. We monitor water quality
at bathing areas and surface water can affect
bathing water quality

What information do you
currently collect/monitor about
stormwater (e.g. flow, turbidity,

contaminants)?

We collect information for a number of customers across
large partsof Norway.

Water level and water flow measurements for
municipalities, SVV, BaneNor and Statkr aft, often in
combination with camera images.

In addition, we have a number of water parameter
measur ements such as pH, Conductivity, Salinity, TDS,
temperature and turbidity.

Indir ectly by bathing water samples— e.coliand
intestinal enterococci. Samples for the level of
the Hunnselva. Also looking at water levels and

possible local conditions when taking bathing
water samples. We may also receive inquiries

from the public if there is suspicion of poor
water quality/poliution.

For what purpose do you need
information on stormwater
quality (/quantity) (e.g.
infrastructure planning, poliution
control, public health, regulatory
compliance)?

We only assist customers in obtaining information about

stormwater, aswell as assisting with interpretation and

improving solutions to get even better and more relevant
information

Bathing water quality (public health). Itis
useful to know where any drains/outletsgo so
that we can pay attention to bathing areas -
also if we aregoing to give input/new
recreational areas/bathing areas are going to
be planned

What additional information
about stormwater would you find
useful for your work or
responsibilities?

Prediction of the amount of water ahead of a largewater
flow/flood is useful information, as well as how much
snow that turns into water remains in the mountains and
when it willcomedown aswater.

Onewill then be ableto issue advancewarnings that can
help reduce the extent of damage with large water flows.

Where stormwater flows into Mjgsa and
Hunnselvafor bathing and recreation. We also
get questions from the public. Also regarding
local streams and drains

It is important to have information about
surface water pathways to avoid water
ingress into buildings. Correct capacity in
the pipe network iscrucial, especially
during heavy rainfall.

What measur able values do you
see that reveal the information
youwantto know?

For stormwater, the amount of water per unitof time isan
important factor, and when thewater will pass through
different areas on its way to the sea.
It can also be interesting to measure somewater

parametersto look at poliution in the water.

www.interreg-baltic.eu/project/baltfloods
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Which specific parametersor
indicators (e.g. pH, nitrogen, E.
coli microplastics, conductivity)
do you think are most important
to monitor in your area?

Iwould say that dependsonwhere it iIsto bemeasured,
you can do an experiment with a few more parameters on
amoreadvanced "test unit”, and where you see thatyou
have low normal values, youcan choose from the results
what you want to monitor further of the measurement
parameters, and insert a logger with fewer sensors
specific to the location.

E.coli, more specifically bacteria/viruses (most
arecaptured by e.coli measurements) cf.
Outdoor swimming pools — the municipality’'s
follow-up and control of bathing water quality -
Directorate of Health M icroplastics are of
interest, aswe know little about how they
affect.

Are you aware of any laboratory
analytical methodsthat can
measurethose
parameters/indicators?

Sensors and "Micro laboratories” (measuring stations) are
available for themost part.

Yes, M jgsiab IKS and the methods they use.

Do you know of any automatic
sensors that can measurethose
values?

So far, there are no sensorsthat we have not been ableto
obtain, and | believe wewill be able to solve all sensor
needsthat may arise.

No

have any?

Canyou list your suppliers of
sensors and equipment for VEGA, Holykell, Sensomatic, lprotoxi, Wioniq, Aqualabo, | don't know of any, apart from Mjgslab for
stormwater monitoring if you In-Situ, RIKA, Sick, Telemacanique, Maxbotic etc. water ssmples

What areyour expectationsor
requirements for data resolution,
frequency, or format?

We can provide good data quality, high resolution,
"desired sampling frequency” in severalformats.

An annual overview of current parameters

An optimal resolution of data compared
to the resource usage of the instrument.

Arethere measurablethresholds
or limits(e.g. regulatory, internal
guidance) that are relevant for
inter preting those parameters?

We usually set threshold values for all water level
measurements with normal status, alarm and high alarm
on the water level, with subsequent alarms by email or
SMS.

Then preferably also with a picture when the threshold is
violated.

www.interreg-baltic.eu/project/baltfloods

Yes, bathing water sandards Outdoor
swimming pools— the municipality's follow-up
and control of bathing water quality -
Directorate of Health.
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You should have a fixed reference point to the 0 point, as

sediments can changethe "bottom" and theoriginal 0
point.

Youshould not use diving sensorswherethereis a
possibility of a lot of sediments.
Today we mostly only use radar sensorsfor water level
measurements but there are some exceptions.

Wenow have5 years of experience with this and are

happy to share our knowledge, the solution is adapted to

each individual loc ation after assessing the space and
needs.

Have gained and shar ed experiences and knowledge with

Hydrologistsfrom NTNU, NVE and Statkraft, BaneNor, SVV

and various municipalities around.

What else should beconsidered
when planning stormwater
monitoring? / Lessons learnt/best
practices?

Use of stormwater for facilities/fountains or
other placeswhere the public can use/come
into contact with the water. Doesthis poseany
risk of people being exposed to an impact, or

possibly the risk of spreading legionellaor
other bacteria?

We can send on Lora, NB-loT, Bluetooth, 2G, 3G, 4G, 5G

What data do you have? (e.g. data
and Iridium (satellite).

sources from camer as satellites?)

Bathing water samples in the form of water
samples

Hourltisndinitiratnoms Our "front end” accessor insetting up the AP, is sentvia
' email or SMS.

Results of bathing water tests on our website

(mrhv.no)

We willcollect the datayou want or weagreeon, wecan
also make suggestions if there arethings wethink could
beusefulthat you have not ncluded.

We again seechallenges with participating in the project,
we look forward to being apart of this and collabor ating

with the parties invoived.

What datado you plan to collect
and share in theproject? Any
challengesyou foreseewhen

sharing the data in our project?

Bathing water samples. Feel free to share with

the project

We set up an APl or rest APl depending on what you want

www.interreg-baltic.eu/project/baltfloods

How will you technically share the . . .
data. For example, is theresome setuiabaue HISNROImBta. «https: //www.gjovik. kommune.no/tjenester /k
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kind of API'sthat sharesthedata? |~0 o o o b";‘:'e‘”ed ;fthe o0lle App, AEPENTINE ON | it r-ic eet-og-fritic)/tur-og-fritid/sommer -og-
Or something else? (Some etype of loggers T
. All measurement data can also be viewed in our "front
architecture) . .
end" if desired.

The Gjgvik municipality website

hostaktivitet er/badeplasser/» isstill being
updated, it seems?
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Is there any legal framework that

What rules and laws apply todata
sharing.

The data isowned by the paying customer, we cannot

our customerswhere it serves the "common/public”
interest.

share it without the customer'sconsent.
llow shareth ? We “own” the test results, but they are public
s YOS SHIEGRS Wehave experiencewith datasharing beeween several of P

property and can be shared

What data or information do you
currently share with the public?

We are also the hub that shares infor mation between SVV,

We currently share many different measurements
depending on thecustomer, but typically water level,
images, temperature, water parameters etc.

Entreprengrer and BaneNor asthey all have ing allations
and infrastructurein thesamearea.
Data sharing isimportanttoget ahead of, for example,
floods in Gudbrandsdalen wherethe E6 hasto beclosed,
somet hing we have been a part of several times and our
installations are used on adaily basisto make
assessments on this

What data or information should
be shared with the public? What
might be interesting?

Wher e possible, data of public interest should be shared,
when it can increase safety for thosetraveling along roads
and railways, or living in the surrounding area.
From our instaliations, data is mainly shared between
oper ating engineers at state, county and municipal
services.

More like thosewho have swimming pooltemperatures
and water level measurements of public interest posted

publicly on their municipal pages.

How do you currently reach out to
interested citizens?

The question is what it concerns and what we should
share.

In some municipalitieswe haveset up an APIfor the
municipality'swebsitewhere measurement data such as
bathing water temperature isshared, in other places also

water level inriversfor rafting.
This isan example.

www.interreg-baltic.eu/project/baltfloods
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Interview with Mjgsa Joint Fishing Association

Mj@sa Joint Fishing Association

Questions

Does your organization have challenges with stormwater? (e.g. quality,
flooding)

We have observed challenges related to increased turbidity and nutrient loading in

Lake Mjgsa. This has led to concerns about algal blooms and reduced oxygen
levels, which could negatively impact fish populations and overall water health.

We mainly focus on monitoring water color, turbidity, and the presence of algae

What information do you currently collect/monitor about stormwater (e.g.
flow, turbidity, contaminants)?

on the surface. For other parameters, such as pH, conductivity, and contaminants

such as heavy metals and microplastics, we rely on data from municipal sources.

This information helps us assess the health of the lake and identify potential
problems.

The information is primarily used for pollution control and to ensure compliance

For what purpose do you need information on stormwater quality
(/quantity) (e.g. infrastructure planning, pollution control, public health,
regulatory compliance)?

with environmental regulations. It also guides our advocacy efforts for better
environmental polides.

What additional information about stormwater would you find useful for
your work or responsibilities?

Predictive models for quality and stormwater runoff would be very useful. In
addition, detailed information on the sources of pollutants and their pathways
into the lake would help target efforts to reduce the problems more effectively.
As mentioned, we focus on water color, turbidity, and surface algae. For other

What measurable values do you see that reveal the information you want
to know?

parameters, such as acidity and nutrients, we use municipal data. For example,
information on nitrogen levels helps us select the best fishing spots. High levels

can lead to algae blooms and reduce oxygen in the water, which affects fish.
Comprehensive and continuous monitoring sounds useful. Integrating data from

What else should be considered when planning stormwater monitoring? /

multiple sources and ensuring collaboration between stakeholders are best
practices that improve stormwater management.

Lessons learnt/best practices?

www.interreg-baltic.eu/project/baltfloods
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Questions Lappeenranta Cty Lappeenranta Oty Greenrealty
-t
* The main target s Plen-Saimaa, the problem is eutrophication
s Amounts of nutnents (nitrogen and phosphorus) ((phosphorus most important
iIn inland waters)), amounts of solids (sand, humus)
* PH and electrical conductivity
s Flow
O tent ks essential Inf, tion forthe water Ityofthe lake,
e Streets and surroundings are | » Requires reports from; Infrastructure bullders, Industries that . S masuedoa::ffere:trdept:a Qasyo .
What information are you cumrently not followed by RRSCRE [ L, EO * Contaminants not studied: petroleum compounds, heavy metals, microplastics
I anything. s Sampling s not iIncluded Inthe actmties of the authorities sional
Ry gaung |, Inthe event of a problem and | e« Participate in projects that investigate stormwater quality. RS-
about stormwater? * Wetland actmty has been monitored 3 times a year (spring, summer and
during construction, capacityis * GreenReality has projects relatad to the state of Samaa. S——— Ny
considered wetland sampling Is also here. e . r;;aut::\:'t“::‘;asu aboratory
» Suninenlahti automatic measuring equipment (femry), measures the quality of
lake water: temperature, oxygen, chiorophyll, no access to nutrients other than
Indirectly -> enter data Into the server
» Practically lab samples on schedule, no special monitoring during heawy rains
s Bacteria monitored from wetlands (no relevant information)
s Networks belong tothe
For whatuse do youneed | streets and the environment.
information on the quality| o The possible existence of s Environmental action Interprets data and results -> ssues
Understanding the state of Plen Sal
(/ quantity) of harmful substances is of statements, regulations and Instructions based on them : anding : mas
stormwater? Interest.
® Water status aconcem.
* From the perspective of Plen Saimaa, phosphorus and
nitrogen compounds and ofl compounds
* Matters affecting the Saimaa watershed, e.g. solids and
metals
* Harmfulsubstances SRNMIMNE, EXS XM ORI AT WA BROLE SSpos T * Oxygen content in wetland monitoring would be valuable. Warm, hot, no rain,
what information would * It is probably not possible to measure solids with sensors.
* Ralnwatervolume to ensure small discharges -> basin deoxygenated, nutrients are released again and runinto
you like to know about sufbclant networdk capadity Maybe with a camera. the lake
stormwater, or whatdo U s » Sensory function of phosphorus and nitrogen compounds. S mt;nlton
you see worth storing? p:mown. * Towhat extent, for example, ofl &s transferred from the street « How wetlands work, whether they raa:mtrtents .
area to stormwater and further to groundwater
» Information on the functionality of different options as a
function of time + In winter conditions
» Inform ation on the functionality of fiitering solutions and the
need for maintenance
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* Volume m3 /h etc.
What identifiable or * Ontheedgeof the hotspots,
fr | h
DAAR A vafus Epon SESSTLSSSEMTE SR F A * Infformation is obtained through the measurement of .
see revealing the stormwater network, ) o * See question above.
: . __ . electrical conductivity.
information you want to Kettukallionoja, studied:
know? * Mustola, slag (Mustols,
kuona?)
* Analytical methods can be found for almost everything. Also
Are you aware of any vt :ited L * See first question.
accr .
| . olti . . itorine fr . . .
aboratory analysis No « S 3imas Water and Environmental R chitd -1 —— t is 3 good idea to calibrate automatic monitoring from time to time with
methods that can be usad . . laboratory measurements.
oxygen, nitrogen, phosphoruscompounds. Electrical .
to measurethose values? . * The water sample going to the laboratory should be less than one day old.
conductivity.
* Suninen Bay hasan automatic (portable elsewhere) measuring platform;
Do you know any * No further information. temperature, oxygen content ( 2-3 depths) and chlorophylls | phycocyanin
automatic sensors that No * There areno sensors in thelpr. (pigment) = cyanobacteria)
can measurethose values? * There are electrical conductivity sensorsin theindustry. * EHP Environment, as of 2010, feedsto the server, available as an exam or graph
* Automatic sensors areused in peat production areas; flows, color, solids
* Limit values are only for domestic water. Two steps;
qualitative and aesthetic limit values related to use * There are no official limit values, the assessment is based on one's own
*Th f h ine th Kk
Do you know the imit . ere are ranges for natural w?test at deterrnne the . . rnr'»wlecge . '
ks R chemical status of thewater. Nutrient amounts(nitrogen and | * Incoming and outgoing concentration, compared. Concentrations (nutrients)
es orranges for
v N :nd phosphorus). There are certain types of “thresholds” that even increase in some areas (eg in peatland) -> problem, wetland needs
darsta i th No determine whether a body of water is rugged (oligotrophic), restoration
erstanding the
.u g more lush, or super-lush. * Theload entering the Iake is monitored, but not actually compared to thelake
different measurable . " .
- » There are typical values for groundwater (phosphorus, water quality requirements
) nitrogen, sodium, chloride, oxygen). Used to compare » Concentrations should be proportional to flow. That is, the country (and
groundwater to the general level Thereisvanation. Shding probably the volume more generally) is important information.
things.
*Volumes
* Problem areas . . . . e .
What else should be . » Functionality of different filtration materials in Finnish /
. . * NBS solutionsrather than . ] )
considered in the s northern / seasonal conditions. Power of different materials. . . . .
. building a new network ) ) ) * Sensor experiment for wood chip filter + biochar solution
TransformAR project when * |t would be desirable for easy solutionsto be introduced for . .
. * Treatment of the stormwater . e Automatic data from Ruoholammi's experiment for us too
planning stormwater stormwater treatment before the waters are even discharged
. network asearly as possible. As .
analysis? ] into the stormwater network.
far away from Saimaa as
possible.
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Others

» Overflow basinsat the
intersection of the old Vyborg
road and Joutseno
* In groundwater areas, Amps
have bentonite mats to prevent
runoffinto groundwater in the
event of an accident.

In addition: NBS locations

» There is no information on how the filtering capacity of
fitering solutions changes with age. That is, no information
about service intervals.

» Green Reality has made a report on the need for wetland
maintenance measures.

* Possible filtration methods that do not require vegetation:
biochar, activated carbon

* if oxygen is depleted from the bottom, nutrients are réleased and algal blooms accelerate -
> Internal load.
« Satellite monitoring (EU project) to predict future cyanobacteria blooms
* This project focuses on monitoring and und erstanding. Solutions to the problems now
identfied in the next project.
* Annuad maintenance of wetiands:
© mainly mow ng vegetation from the edges, dearing trees.
0 Nofilters enabled.
0 Shungite filter tested in Sammoniahti wetland (in cooperation with WT, KX Haapaselka) for
2 years, studied eg Nitrogen, heavy metals, ois
0 Mudbal's tested in the Ssmmon lahtl wetland: dlay, microorganisms, the same as at the
bottom of the lake in any case, dec mpose organic matter, were thrown to the bottom of the
basin -> water darified in two weeks, phosphorus decreased by 70% Mudbals were left in
the wetland, about 6§ months of active operation. LUT / Satu-Pia. In a lush, mud-bottomed
pond, not so much of an impact. From Japan orignally?
* Savings Bank Found ation funding: wood chip fiter + biochar, target not yet known, not for
stormwater cime but for the countryside (requires more space), possibilityto monitor?

* Ruohol ammi (M nistry of the Environment funding decisions coming at the end of April),
water protection plan for the catchment area, construction of a site, automatic monitoring
{Smo Shvo), project for a couple of years
* Blue-green algae: causes nutrients, but there are other factors. 2015 flower throughout the
winter, biomass increased until February. Bacterial in structure
* Continuous monitoringis important, caibrated by water sampling

www.interreg-baltic.eu/project/baltfloods
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S3imaa Water Protection Azzociason, SVSY1

What information are you
current ly inwest ioat ing
r - -

about stormwater?

e Information on the amount of stormwater to be able to calculate
the area requirements for dday zones /ditches
* How stormmater is managed, what kind of area reservations are
needed
* In order toprovide general regulations on the principles of
stor mwater treatment, what management solutions are used
* Now gone on a case by case boss, could you type and dassify
wher e you can absarband where you carnlt
e The formulas do nat go into the precision of defining technical
solutions, although a formula regulation may force 3 certain
technical salution, usually left at the planning per mission and
implementation planning stage
o Stormwater as a whole: the effect s of the sokstions ocowr
dsewhere, og network capacity is exceeded downstream -> wider
spatial data set prerequisite for wider ssesment -> databose: new
formula produces 0 much more stormwater, program would show
where capacity is exceeded
* How to ensure groundwater quality in groundwater areas

e Flood management, risk management, availability of treatment, set of
stormwater component s, what components are inchuded - no onine analytics
e It is adifferent matter what makes sense to measure in real time vs. Sompling
eg meltwater, taking water samples and doing 3 mar e comprehersive analysis

a once
y can be meamured aut amatically: srmall nart icles muakes turhidity,
does not settle in the piping
* Meaxsuring platform: Chloride, temperature, axygen, chiorophylis. Does nat
mexsw e metal emissions; copper, 2inc and nickel, perhaps duminum, iron,
manganese. Al and Fe precipitate phosphates,
* No red-time measurements have been taken

* Turhod

* The assocation promotes water conservation, -10 people:
inwater conservation projects, a couple of three permanent
and four temporary plus an office. Focus on projects.
* Oy produces commercial ser vices, about twenty people
e Some analyzes are performed inhouse, some xre
forwarded: eg PAHS
* Focus on agriculture and forestry, through wetlands,
wetland monit oring, mainlyin agriculture and forestry,
taiing water samnles from wetlands Lakes and ditches
e Nutrients, phosphorus, nitrogen, soluble forms, pH,
chemical oxygen demand
* The amount of runoff from ditches, eg the water body load
study from future ditches, the concentration of theload s
calculated
* A carbon project s underway
e Wetland monitoring within the framework of projects,
sampling 3 times a3 year, also during food peaks

For what use do you need
information on the quality
V quantity) of
stormwater?

e The quality of stormwater affects whatneeds to bedonein the
design area (qualitative measures to improve). Often when the water
s ddayed, the quality alsoimproves
e Groundwaer is an important issue, mostof theurban reais a
Class 1€ groundwater area -> What measures are needed, how the
formula addresses in particular larger par king areas, quality
improvermnent of stormwater, model @ses Kaukasan Lehmus + Prisma.
* Wide range of conditions and sdlutions, wide st imphctons, ©
o eate model solutions for areas located in the groundwater area
cdose tothe groundwater intake, vs. sites located hydrogeologically
farther from the water intake. Model solutiors for how parking lot
wastewater should be treated.

e Qualitative groundwater management is one ssue
e Quantitative ssues wher e there are no groundwater areas, nor land
that can be absorbed, eg., day w0ils (southern areas of the aity). Plot-
spedficdelay pods and depressions. Looking for solutions. Sod
conditions vary, may not be model solutions.

* As input data for studies for the formula: Design rainfall, sod
conditions (water atsorption), calcudate how much to dday.

What infor mation would
you Eke to know about
stormwater, or what do
you see worth storing?

* How much surface runolf can be reduced.
® Surface level measurement is cheaper than flow meters

e Oils, unablle to andlyze with gauges?
e ltis agood idea tomexsure PAHs on biochar filters

What identifiable or
measurable values do you
see revedling the
information you want to
know?

* Conductivity corrcddates with the amount of salt and metals used to indicate
indwstry-based emissions
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Are you aware of any * Seif: Nutrients, phosphorus, nitrogen, soluble forms, pH,
laboratory analysis . . . . . chemica oxygen demand
] bidity, micropl .
methods that can beused SR EhCo, T ! SENCE <5 SRS KN E—— * it is morediffcuilt to buy fromoutside, researchers would
10 measure those values? beable to t2! you comprehensively what
* Not currently in use. One project is planned. But i
* Sensor supphier ISO: GWB : https//www.gwb.fi/fi/ v f“m“:m is hard. (ELY?) getting
Do you know any * The experiment was completed and will continue thisspring: -umidladg KraftEmuti\evioePn.es'de;t
automatic sensors that https//www.f endress.com/ (dectrical conductivity, PH, Oxygen) . ]
mikad. kraft@svsy.fi, 044 732 1256 - the association has one|
can measurethosevaues?| * Manual sampling: SVSY, Saimaan Vesi- ja Ymparistotutk mus Oy, i c - measuring devi
P e serl * Webste contact information on the laboratory side
* Dtch water values compared to Iake values
* The va ues of the lakes are compared “Water quaity
explanation imit values":
Do you know the imit https//peda.net kauhava/lukiokoulutus/kauhavaniuko/pph
va ues or ranges for /vir fle/download /b045 e045f5ebbfOBboeceea 1besfdlessa
analyzing and Mo 057eb2/Lite3-raen qua ity
understanding the * On the assoc ation's website, information on the
dfferent measurable concentrations measured in Saimaa:
vaues? https//www.svsy.fi/yhdistys/vesistoalueet/etela-saimaa/
* Hertta- water quality regster
* Comparing the quality of incoming and outgoing water on
awetiand
* Groundwater oi's, large parking areas, even asmal amount of * Wath twbx tybegnsto::,whaltmmmﬂ::\s M, S * Antti Haapala, ELY could be a good interviewee; hecou'ld
il datiba mwar:pdw??la'_gemofmw ——— '. S —— ic. notmain P abohaewmmsm@m.
X n the Impurities, in the sand . leI”m turbidity i tion is obta Water reports on the website
- wwmnlu (ot * Quartzstonethat may be present in sanding sand (?) Quartz dust paratE sampIng > = wnez"etden yinformation is obtained, * Measurement resu'ts by e-mall
. st:rqnmw released from quartz stoneon construction sites and other aparat) Mty / b ’,I F !ould!acta - - , * Eurofins: Groundwater and surface water - Eurofins
P m‘ bysis? quarrying and stone work is the most s gnificant cause of - vty d:yn:andys's satrgse usisameing Finland
' occupationd lung cancer in Finland after asbestos (Source: * Raduct } . — . * Kymen water and environmental research:
https//www.ecoonli ne fi/blog A yoperaisen-syovan-torjunta) RO “:::: ; ! RO DR CERTRCI https//www.kymioenvesiaymparisto.fi/paivelut/
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» Demonstrable demo functionality and profitability: which indicatorse Does real-time nutrient mon itoring make sense? Comrelation to solidse Nutrients
dissolve In sediment -> anaerobic state also In thepipeline network
* hitraie in soiubie form {reai-time monitorningj* Ammonium and suiphite -> 000r nuisances Urea (nitrogen] may be present in urban areas» Ouiy,
Kajaani ... bydigging online
* LUT has tried to analy2e the olls but the results were disappointing, not found e Reactive fidd / reactive wall for iImpregnation: not just a layerof sand,
various clay minerals, renovation eg every 10 years (parking lots, of)
* Sampling tubes where the sensor can be dropped, maintenance need statement -> conductivity above and below + water sample if required (same
technique as for groundwater sampling)
* Sampling wells are dallye The “off* visible iIn the water body is often only a bacterial population e LUT / NTNU could study cameras and machine vision
In ol detection
* TBT or tributyitin (C1 2H28Sn) Is an organotin compound used as a pesticide. TBT has been used, among other things, in primers for boats and ships to
prevent vegetation and microorganisms from adhering to the bottom of the ship. TBT has also been used In the wood and paper Industries and In
Industrial water systems, amongothers.
* Decision maker tool: amount of deep Inflltration 15%, shallow Infiltration, 30-30% evaporation, +surface runoff -> reduction of sewage / lake share ->
verified impact of stormwater treatment system
» With carbon filters to irngate plantations, however, large solids (such as agarette butts) must be filtered out.» Research on blochar LUT, does not
withstand large flows, technical structure &s iInsufficient. Domestic. Does not bind phosphorus. Biochar may not collect the amount of solids that would
be hazardous waste.» Roxta: Geosock, transporting solids away for hazardous waste treatment? Not necessarily landfillables Polonite - 3 company from
Imatra, KK Haapaselka Oy (presentation Haapasela Oy presentation 12 04 2022.pdf)
* Impact assessment: own perspective + issues percelved by stakeholders as importants Decisons about implementations!

!
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Questions Southea st Finland ELY i S3ima3 water and enviromental rese arch, SVSY2
e Thismodel has mechanica “wipers”®, a brush that deans the optical sensors once an
hour /day / now.SYKE uses these devices. Battery operated. A couple of weeks without
mantenance. In dean water even every month. Quick to install and take off.
e Bluemoth outdata,
e The sexon affects the need for mantenance
* In Hatolanjpoki | ast summer
* Continuous mexsuring device YSE Ex02.0, 6 ports, possible to add if neaessary?
o GWM Engineering importer, Kouvola
What ki jon are you * The MWOH&S a\d.rivers is of interest e Electrical conductivity, turbidilytchbmphyls. .cyanides, pH, =mper sture, pressure
. investigating * Rainwater is not monitored by default - - There s no sensor for phosphorus .
mm'“e’ * Measurements of water from fields at the far end e There is a sensor for nivogen, aithough not super-accurate, it can dlready fai after 2
. ' * Flood water pH values, not focused hereeither year
o~ 20x €(VATO)
* Oxygen, temper sture and electrical conductivity: 800 €/ week (although the need was
only 2weeks)
e The city measuring platform has a compressed air bottle, which makes the sensors
clean.
e Calibration with water sampling
* Mecasurements of ditches, beds, rivers, wetlands
* Sampling of pipdiines in factory areas
For what use do you need * Not currently available. Obligation on inspections of factory areas only.
information on the quality * Aming for water protection, river basn rehabiitation, surveys based on ditch
{/ quantity) of measurements and determining the totd load -> wheretheload comes from, targeting
stormwater? wetiands and measures to theright place
* Oxygen content and pH
* |n tormwater, especially electrica conductivity -> impurities
* Metal lengths are usud ly of interest
* Ol compounds are 3iso of interest
What information would * Peatiands measure particulate matter concentrations in . sdes?
you Fke to know about outgaing waters, fferent from sofds messurement, bt |, How much of thetotal load comes from stormwater (Lahti has done research on this)
sormwater, or what do correlate. " ;
; L. . * Load during recreational use
you see worth storing? | * Contamination of untreated wastewater with ormwater ->

covers 3l other contaminants
* Plastics
* The presence of intestinal bacteria wou'd reved a mitureof
wastewater and stormwater

www.interreg-baltic.eu/project/baltfloods




D1.1 Annex A: Report on Findings from Interviews

43

* Rakhdanjoki EHP-Environment {Oulu) equipment, electrical conductivity, turbicity, daphylls, temperature, nitrate nitrogen,
SAC via COD (chemical oxygen demand). Used for ELY from the Finnish Environment Institute. ENP Envronment Continuous
environmental mexsurement solutions
olast fall measured well with a “grade of 87
o Winter “grade 6.5°
o The same device was on the Russian side without maintenance -> the results are amost wsdess
o Weekly maint enance in turbid waters (debris removal, etc. ), normally “Fom late June to bte September, once every two
months”

o Wirdess data trarsmission (Teka 3G / 4G) and bat tery + solar pand
oQuality assurance service 120 € / month, incl. data
o Compressed ar blown ended, data month usdess
o The Lappeernranta measuring platform is Fom this same supplier
* Northwest Comsulting, Mikko Kirkki entr eprencur, Shungitti? Luade Corsulting Oy - Water quality and measurement
technology expert
o Phasphorus messwr ement via turbidity values
o There is no meter that direct lymexswr es phosphor s
o On the coast, phosphate phosphorus can be measured with a dewvice.

* GVM Engineering (Kuopo) also has sensors. American supgiier. (Juha Lyytikdinen) GWM-Engineering = Home
oSome acquired equipment cost 18k € (2002)

o Pext bogs measure par ticdlate matter concentrations in outgoing wat ers, different from solids me asurement
* YSI | Water Quality Samgling and Monit aring Meters and Instrument s for dssolved oxygen, pH, Turbidity

Do you know any
automatic sensors that
can mexsure those wiues?

o Available for loan? Price?

Do you know the Emit
values or ranges for * Comparison with wastewater concentrations ? * River basin district surveys, tatal load insub-catciment areas: how much total load
andlyzng and e Quantities: dilution toa large valume of water comes from certainurban areas
under standing the e In hgh water concentrations -> more effectsonwater o Comparison of result s with e reference values
different measurable * Proportionality to the recaiving wat er bady, greater impact in a smaller wat er body * For example, in ditches concentrations in 3 different dass than inlake water
values?
What dse should be
consdered n the o Quality of stormwater from different catchments, what kind of load?
TransformAR project when o Water retention inthe same struc wre -> reduction of surface load and equalization of runolff peaks
plaming stormmat er
amalyss?
e The quantity and quality of water are both affected.
* Sersors: “Continuous”
On month the bat the samples
. : . = e L o e Lahti has made some il er salutions, the Water Lake Foundation and the University of
o Wastewater entering stor mwat er, reviewing the quality of starmwater may not be enough, reviewing the functioning of the Hesink
system, direct overflows, risk assessment? Mor e comgr chensive screening of what can be found (heavy metals, etc. )in s ot
iff Thei h E wh S . Di
Others different catchment areas. The industry has studied what substances are wed and what emissions are generated. Diffuse « Orline analysis results service: hetgs/ Ar2lextr anet. svsy i - o >>> Tia Velin

load.
* The mapping of total risks requires monitoring from severallocations
* Monitoring the water qualityof sewers
* Labarious maint enance and upkeep of measuring equipment
e When heavy rains start, catching the peak with continuous messurement (not passible with manwal] load relative to the
beginning of heavy rain

J/Nina (on leave)
* Obligation montoring automatically in the Hertta database (SYKE ) data source wia the|
interface? Open emvironmental nformation systems - syke.fi

www.interreg-baltic.eu/project/baltfloods
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Questions Lahti Gty NTNU

* Measurements in two categories:
0 to assess the impact of the load, what kind of load, continuou s measurement of rainwater
in the downtown area.
o Mexsurements raated to the performance of individual strucures, not continuous
mexurement.
e Impact assessment -> levds of contaminants
e Continuous mexurements in the tormwater ne
* The autosampler collected pooled samples 1 / week
e Large booth, on top of the stormwater drain.

hat Inf tion are you e Fow sensor, subsamples based on cubic volume, samples in the refrigerator insid e the

cabinet.
rently investigati
Cl: 8:‘;‘ e Weekly collected and analyzed in the lab
i e Expensive: Sensors were deaned once a week, lab samples once a week

e Concentr ations of contaminants in stormwater vary, samp ling either from a pooled

sample, a sample from a mixed pooled sample. Or take a lot of individual samples -> more
expensive. Individual samples may give different results.

* Concentr ation without volume does not ind icate efficacy (except for a decrease in
concen trations for a single structure) -> flow measurement
e Luode supplied the equipment, in Lahti on loan from Hebinki Un iversity:
https://www. luode.netfaittestomyynti/

e Derivative quantities turbidity and dectriaal conductivity: By turbidity measurement

adheres to solids content, electrical conductivity to metals

* Evaluation of effectivensss
s Nutrient and haavy metal load, nitrogen and phosphorus, venfic ation by measurements
* Functionality of structures: before and after stuation, 4 times a year aggregate samples
FORSMS SO o0 St from incoming and outgoing, sampling Intervals from permit conditions, sampling after

ame— “ofmny heawer rain, obligation monitoring
(gqumm:e)ﬂ * Nead to rehabilitate the filtration structure when it loses water permeability
' (accumulation of solids), IMng cleaning efficiency
* Filtration: field 3 blocks: filter sand, leca crushed stone, filtralite:
https://www filtralite comyen
What identifiable or
measurable values do you * The range must be venfied with referencesamples inthelad
see revaalingthe * You promised to send a final report and a nawspaper clip from Vesitalousleht! + research
information you wantto plan
know?
* No flow meters Inuse

s Derhativequantities and indirect measurements (turbidity and electrical conductivty) |» New lab, many sensors to
Do you know any » Sensmet: https://www.sensmet.com/ Ton! Laurnla be tested, not yet
automatic sensors that * 2019-2020 Smart & clean project, street pllot in Espoo, for measuring elements in specialzed water sensors

canmeasurethose values?| stormwater, Intrial use a few months, not cheap, project ended a coupleof years ago, » Custom sensors to

new measurement technology? Praiminary results are promising. measure unigue, novel
things
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Do you know the imit
i orr ag:for ¢ Range of the catchment ares, in practicethe correlaion between tur bidity and solids
m::srg:i?g the » Specf loadfigures per land use, solids load and metals general level
. ¢ Material inthe final work master_JarveBinen_Jarmo_2014 .pdf (aalto.fi)
different measurable
vaues?
¢ Evaluation of the effectiveness of the structure, i.e how the qualty of stormwater
changes in the structure
» Agreed divison of labor for sampling and mantenance
* For example, solids determinaions must be performed in the Iab on the same day.
Someone needs to be ready to go take samples at theright time.
S el bt b ¢ Not reaktime image but by modeling (hydraulic model) + quaitatverisk areas (analyss
. . of exsting data based on risk targets and route to the rec eiving water body, water body
considered in the sensivity level
TransformAR project Wheni | 1 City of Helsinki (Hulakas project) commissioned a study as a consultant, identifying
planm;g aqr:wate quata&iverisk areas
maat ¢ Practical technica implementa ion of the pilot supportsthe practica goal,
measurement s can be carried out, collection piping n the fikraion structure-> sampling
possble(sampling well), ssmpling of incoming water + continuous measurement, flow
measurement not possible incase of toosmall ppe
¢ Flow measurement based on surface height with pressure sensor, ultrasonic sensor on
thetop or bottom of the pipe -> requres acetainwaer level to work
e Wha are heavy metals?
¢ Microplastics difficuk to
measur e by continuous
measurement, but
nteesting
¢ Coordinating roleinT4.4
* Available open source
e APIs(T4.1.2)
* Review of exiting
solutions?
¢ Develop something very
cheapto measure
Turbidity?

¢ Volume: develop a

www.interreg-baltic.eu/project/baltfloods
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Do you know the limit
vah;::;;::g:for * Rangeof the catchment area, in practice the correlation between turbidity and solids
understanding the » Specific load figuresper land use, solids load and metals, general level
) * Material in the final work master_Jarveldinen_Jarmo_2014.pdf (aalto.fi)
different measurable
values?
* Evaluation of the effectiveness of the structure, i.e how the quality of stormwater
changes in the structure
* Agreed division of labor for sampling and maintenance
* For example, solids determinations must be performed in the lab on the same day.
Someoneneeds to be ready to go take samplesat the right time.
What else should be . Not. re.al-time image but t'>y modeling (hydraulic model) + fu..nalitative risk areas (analysis
) ) of existing data based on risk targets and route to the receiving water body, water body
considered in the -y
TransformAR project when ) o ) sensatmt.y lle\el) ) o
. » The City of Helsinki (Hulakas project) commissioned a study asa consulant, identifying
planning stormwater N
ek . o qwht?twe risk ar.eas .
* Practical technicalimplementation of the pilot supports the practical goal,
measurements can be carried out, collection piping in the filtration structure -> sampling
possible (sampling well), sampling of incoming water + continuous measurement, flow
measurement not possiblein case of too small pipe
* Flow measurement based on surface height with pressure sensor, ultrasonic sensor on
thetop or bottom of the pipe -> requires a certain water level to work
* What are heavy metals?
* Microplastics difficult to measure by continuous measurement, but
interesting
* Coordinating role in T4.4
* Available open source APIs(T4.1.2)
* Review of existing solutions?
el * Develop something very cheap to measure Turbidity?
* Volume: develop a solution to estimate thevolume of run off waters
o To estimate thewater level, camera on street surface, estimating the
run off volume from the image, hydrolocigal models?
* Droplet?
* Next meeting 20/6, NTNU to present slides on technical solutions
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BALTFLOODS aims to enhance flood preparedness and mitigate runoff pollution in cities across the Baltic Sea region by
leveraging digital and technological solutions and engaging citizens as key stakeholders. The project addresses three main
challenges aligned with the thematic scope of Priority 1 of the Interreg Baltic Sea Region Programme, particularly Objective
1.2. Firstly, BALTFLOODS will improve disaster preparedness and response to floods by implementing advanced monitoring
systems that provide real-time data for timely interventions, benefiting local and national public authorities, infrastructure
owners, and service providers. Secondly, the project will decrease the discharge of polluted stormwater, thus enhancing
environmental quality and public health. This involves monitoring water quality through innovative approaches that support
environmental and public health goals. Thirdly, BALTFLOODS will increase community engagement in flood and water
pollution issues through participatory tools, empowering citizens and educational institutions to take an active role in
environmental stewardship. By fostering a well-informed and proactive community, the project builds societal resilience to
environmental threats. Transnational cooperation will be essential to facilitate knowledge exchange, policy alignment, and
resource pooling to enhance the scalability and sustainability of the solutions, ultimately benefiting urban populations and
the Baltic Sea Region ecosystem.

Learn more about the project:
www.interreg-baltic.eu/project/baltfloods

Project Name Baltic Flood Resillience and Digital Solutions

Project No.: #C063

Submission Date August 31, 2025

Author Steven Yves Le Moan, Norwegian University of Science and Technology

Marcos Xosé Alvarez Cid, NTNU, Norwegian University of Science and Technology
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The BALTFLOODS project is a transnational initiative to enhance urban flood resilience and reduce polluted stormwater
runoff in Baltic Sea region cities. This Data Management Plan (DMP) describes how all project data will be collected, used,
stored, accessed, and preserved in accordance with European FAIR principles — making data Findable, Accessible,
Interoperable, and Reusable. It also ensures compliance with relevant regulations and ethical standards, notably the EU
General Data Protection Regulation (GDPR) for any personal data handling. The DMP provides guidelines for partners on
responsible data management and outlines the project’s data lifecycle from creation to long-term archiving. All consortium
partners are committed to open science practices, meaning that whenever possible, project outputs and datasets will be
made openly available for scrutiny and reuse by external stakeholders. Any exceptions (e.g. due to privacy or security
constraints) are documented in this plan.

In BALTFLOODS, a wide array of data is leveraged to support flood monitoring, modelling, citizen engagement, and decision-
making. Data types span satellite remote sensing imagery, real-time IoT sensor measurements, laboratory water quality
analyses, citizen-contributed reports (including social media inputs), aerial/drone photographs, and historical municipal
records. These diverse data streams feed into an integrated digital platform based on the FIWARE open-source framework,
enabling real-time exchange of information for flood alerts, water quality tracking, and public dashboards. Throughout the
project, we emphasise data quality, interoperability, and privacy — ensuring that data are accurate and useful for
stakeholders while protecting sensitive information. The following sections detail the data management practices per work
package (WP) and the measures in place to uphold the FAIR principles, data governance, ethical considerations, and long-
term stewardship of BALTFLOODS data.

www.interreg-baltic.eu/project/baltfloods .
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1.1 WP1 - Preparing Pilot Frameworks and Strategies

Main purpose of data collection: WP1 focuses on preparatory activities to design the project’s pilot solutions and
methodologies. Data collection in this phase aims to gather background information and stakeholder input needed to plan
the pilots and evaluation framework. Key purposes include: (1) assembling knowledge on existing flood management
practices and technologies, (2) understanding stakeholder requirements and local context, and (3) developing standards
and protocols for data integration and citizen engagement.

Types of data: This work package primarily deals with information and reference data rather than raw sensor readings. It
includes literature and desk research data on flood management models, water quality standards, and best practices from
past projects. It also involves stakeholder input collected through workshops and interviews (e.g. notes, survey responses)
to shape the citizen engagement strategy. Additionally, WP1 compiles baseline data about the pilot cities (e.g. maps of
flood-prone areas, existing sensor networks, and relevant climate statistics) to inform planning. Any existing open datasets
from partners (such as national environmental databases or prior project results) are gathered for context. Overall, WP1
deals with textual and numerical data stored in documents, spreadsheets, and presentations — for example, reports
outlining remote sensing tool designs and data governance guidelines.

Re-use of data: All major outputs of WP1 — including the Framework for Piloting and Evaluating (D1.1), the Data Systems
Integration Plan (D1.2), the Citizen Engagement Strategy (D1.3), and the Pilot Implementation Plan (D1.4) — are public
deliverables. These reports (and their supporting data) will be made openly available for re-use. Within the project, WP1
findings feed directly into WP2 implementation activities (providing the reference architecture and engagement methods).
Externally, the frameworks and standards developed can be reused by other cities or projects looking to implement similar
flood monitoring and citizen science approaches. For example, the data standards and governance guidelines from WP1
establish formats and protocols that ensure compatibility and future reusability across different contexts. All background
data compiled (such as bibliographies, case studies, or stakeholder lists) will be available alongside the reports to maximise
their utility beyond the consortium.

Data origin: The data in WP1 comes from existing sources and stakeholder contributions. Literature and case study data
are sourced via academic publications, policy reports, and open databases (e.g. EU publications on nature-based solutions,
prior Interreg project outputs). Some technical inputs come from partners’ prior work — for instance, sensor specifications
or remote sensing algorithms contributed by research partners. Stakeholder inputs originate from activities like the multi-
partner workshops (involving universities, municipalities, and NGOs) and interviews with associated partners across the
Baltic region. These stakeholders were informed of how their input would be used in the project’s design, and any personal
data (e.g. names in attendance lists) are handled under GDPR-compliant consent processes. No new sensors or field
measurements are deployed in WP1; rather, this phase integrates existing knowledge and expert insights.

Expected data size: Data volume in WP1 is modest. The outputs consist of several reports (each a few dozen pages, in
Word/PDF format) and supporting files like spreadsheets or slide decks. We estimate a total on the order of a few hundred
megabytes of files for WP1. This includes text documents (typically a few MB each) and possibly some images or diagrams.
There may also be small datasets (e.g. an Excel file cataloguing stakeholder contacts or a table of pilot site indicators), but
these are not large — likely a few MB. In total, WP1 data might amount to only a few GB at most, mainly due to inclusion of
high-resolution figures or GIS shapefiles used in planning.

Data utility: The preparatory data in WP1 is crucial for guiding the project’s next steps and has value for others beyond
BALTFLOODS. Internally, these data inform WP2 and WP3 by ensuring that implementation is based on proven methods
and stakeholder needs. Externally, the framework and plans serve as reference models for other municipalities in the Baltic
Sea Region and beyond, illustrating how to set up integrated flood monitoring and engagement initiatives. For example, a
city interested in replicating BALTFLOODS can re-use the data standards and citizen engagement frameworks from WP1 to
jump-start their own planning. Thus, while WP1 data is largely qualitative and foundational, it provides a shared knowledge
base that underpins the project and can be readily transferred as best practices to a wider audience (policymakers, city
planners, and researchers focused on climate adaptation).

1.2 WP2 - Pilot Implementation and Data Collection

Main purpose of data collection: WP2 is the core of BALTFLOODS where new data are generated through pilot
implementations in two cities (Lappeenranta, Fl and Gjgvik, NO). The main purposes of data collection in WP2 include:

« Real-time environmental monitoring: Deploying sensors and remote sensing to gather live data on water levels,
flows, and water quality, improving situational awareness for flood preparedness.

« Flood modelling and analysis: Collecting data to feed hydrological models and water quality models, enabling
simulation of flood scenarios and pollution dispersion under various conditions.

o Flood alerting and response: Utilizing data (e.g. threshold exceedances) to trigger flood warnings and inform
emergency response measures, protecting communities.

www.interreg-baltic.eu/project/baltfloods .




D1.1 Annex B: Data Management Plan 6

« Publicinformation dashboards: Populating open dashboards and visual tools with up-to-date flood and water quality
data so that authorities and citizens can track conditions and risks in near real time.

« Research and evaluation: Capturing comprehensive datasets from the pilots to assess the effectiveness of
interventions (e.g. new overflow devices, nature-based solutions) and to support scientific research on urban flooding
and stormwater pollution.

In summary, WP2 data collection is aimed at both operational use (monitoring & alerts) and knowledge generation
(modelling & evaluation). By integrating these pilots’ data streams, the project demonstrates how digital technology and
citizen input can improve flood resilience on the ground.

Types of data: The pilots produce a diverse range of data types, reflecting the multi-faceted approach of BALTFLOODS. Key
data types include:

« Satellite imagery and remote sensing data: High-resolution optical and radar images (e.g. Sentinel-2 multispectral
and Sentinel-1 SAR from the Copernicus programme) covering the pilot areas. These support flood inundation
mapping and water quality assessment (e.g. turbidity or algal bloom indicators) from space. Derived products like
flood extent maps, land use classifications, and water quality index maps (GeoTIFF rasters) are generated from this
imagery.

o loT sensor data: Real-time measurements from Internet-of-Things sensors installed in the field. This includes
hydrological sensors (water level in rivers, storm drains, flow rates, rainfall intensity) and environmental sensors
(water quality probes measuring turbidity, conductivity, temperature, etc.). These sensor readings are typically time-
series data collected at regular intervals (e.g. minutes) and ingested in JSON/NGSI-LD format via the context broker.
The pilots will also integrate data from existing municipal telemetry systems (SCADA), such as sewer overflow alerts
or pump statuses, where available.

« Laboratory water quality data: Periodic lab analyses of water samples from the pilot sites provide detailed water
chemistry and microbiological data. For example, lab tests measure pollutant concentrations (nutrients, heavy
metals, organics) and indicators like E. coli counts that sensors cannot directly detect. These lab results serve as
ground-truth for sensor and satellite data and are recorded in structured tables (e.g. Excel) with metadata on sample
time, location, and parameters measured.

« Citizen-contributed data: Citizens play an active role in data collection through the project’s mobile app and
engagement activities. The data include crowdsourced incident reports (e.g. a citizen reporting a flooded street or
polluted runoff, with text descriptions and location) and photos or videos uploaded by the public showing flood
situations or water conditions. Social media content mentioning floods (e.g. Twitter posts) may also be scraped under
ethical guidelines to augment situational awareness. All citizen-contributed data is tagged with time and location,
and personal identifiers are handled carefully (e.g. only stored internally in the app database, not exposed publicly).

« Drone and CCTV imagery: To complement satellite data, drone footage and CCTV camera images are collected during
flood events or heavy rainstorms in the pilot areas. Drones can capture aerial video of flooded neighbourhoods or
construction sites, providing high-detail visual evidence. CCTV (such as city traffic cameras in flood-prone spots) can
supply continuous imagery of water levels. These yield unstructured image/video data (stored as MP4, JPG, etc.) that
are later analysed for water depth estimation or simply used for documentation and community awareness.

« Historical data and records: The project compiles historical municipal records related to flooding and stormwater to
provide context. This includes past flood incident logs, damage reports, rainfall records, drainage network maps, and
any existing studies from city archives or national databases. Such data helps in model calibration (e.g. validating
flood models against a known past event) and in understanding long-term trends. Spatial datasets like historical
floodplain maps or land use changes (often in GIS formats) are part of this category.

All these data types are integrated under the WP2 pilot implementation. Standard data formats are used for each type to
ensure consistency: for instance, GeoTIFF for raster maps, GeoJSON for spatial vector data, time-series sensor data in JSON
(NGSI-LD) or CSV for exports, and images/video in common media formats. This variety of data paints a comprehensive
picture of the pilots, from on-the-ground sensor readings to high-level satellite views and human observations, enabling
robust analysis and cross-validation of flood events and water quality issues.

Re-use of data: The data collected in WP2 will be actively reused within the project and beyond. Internally, WP2 datasets
feed into WP3 evaluation and knowledge transfer activities — for example, sensor and citizen data are analysed to produce
performance metrics, and notable images or case studies are included in best-practice handbooks. All validated, non-
sensitive data from WP2 will be prepared for external re-use as open data where feasible. This means environmental
monitoring datasets (e.g. time-series of water levels or water quality) and geospatial outputs (flood maps, etc.) will be made
available to other researchers, city planners, and the public. Such data could be reused to inform flood risk assessments in
other regions or to conduct comparative research on urban flooding. Indeed, one aim is that other Baltic cities can reuse
BALTFLOODS pilot data as reference when implementing similar solutions.
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Some data, like raw sensor feeds, will be continuously accessible via open APIs during the project for real-time reuse (e.g. a
developer could build a third-party app that pulls the data). After the project, key datasets will be archived for long-term
reusability (see Section 3.4). No patents or proprietary restrictions will hinder re-use — the project will not seek patents on
any data or tools, and data will be released under open licenses without embargo. Personal or sensitive data (such as
individual user reports with identifying details) will not be openly shared at the individual level, to protect privacy. Instead,
those are aggregated or anonymised (e.g. the number of citizen reports per area, but not names) before any public release.
In summary, WP2’s data is treated as a valuable public good: after serving immediate operational needs, it remains a
resource for the broader community, supporting education, further research, and evidence-based policy on flood
management.

Data origin: WP2 data originates from a combination of project-deployed systems and external providers. The primary
sources are:

« In-situ pilot installations: Sensors installed or utilized by the project in Lappeenranta and Gjgvik (e.g. water level
sensors in manholes, water quality probes in lakes, “V-overflow” monitoring modules on storm drains) generate
continuous data streams. These are either new |loT devices introduced by BALTFLOODS or existing municipal sensors
integrated via connectors. Data from city SCADA systems (supervisory control and data acquisition), such as pumping
station logs or overflow alarms, are pulled into the

« Earth observation providers: Satellite data is sourced from the Copernicus Open Access Hub (Sentinel-1, -2, etc.) and
possibly other platforms like NASA or national satellite archives. These providers offer open access to raw imagery,
which the project downloads (often via automated scripts) and processes. Aerial imagery may come from drones
operated by project partners or local authorities, while weather radar tiles and forecasts come from national
meteorological services (e.g. the Finnish Meteorological Institute, Norwegian Meteorological Institute) via their open
data APlIs.

« Citizens and stakeholder contributions: Citizen data originates directly from the BALTFLOODS mobile application
and web portals used in the pilot cities (where participants submit reports). Additionally, data is gathered through
citizen science initiatives (e.g. school projects measuring water samples) and social media monitoring (tweets, etc.)
under consented conditions. The origin of social media data is the public posts by citizens in the region (accessed via
platform APIs in compliance with terms of service). All participants are informed about data usage, and explicit
consent is sought when required (for example, participants in school monitoring activities sign consent forms through
their schools).

. Laboratories and agencies: Water sample analyses are performed by accredited environmental labs (e.g. a city’s
environmental agency lab or university labs), which produce digital reports of the results. The data origin here is the
laboratory instruments and expertise. Similarly, some historical data comes from municipal archives and national
agencies: for instance, flood event records might come from a national emergency management database, and
climate statistics from institutes like SYKE (Finnish Environment Institute) or NVE (Norwegian Water Resources and
Energy Directorate). These are gathered through formal requests or via open data portals maintained by those
agencies.

In integrating these sources, the project ensures provenance is recorded — each dataset is tagged with its origin (sensor ID,
provider name, etc.) so that users of the data know where it came from.

Expected data size: WP2 is data-intensive, and we anticipate a large volume of data accumulating over the project’s
duration. Rough estimates are: time-series sensor data from dozens of devices logging every few minutes can produce
several gigabytes of data per year (especially if images or complex sensor payloads are included). High-resolution satellite
images are on the order of 0.5—-1 GB each; with regular acquisitions for two cities, this could be tens of gigabytes of imagery.
Drone videos and photos might add a few more gigabytes (depending on frequency of flights). Citizen reports (being mostly
text and small images) are lighter, perhaps a few tens of megabytes in total. In addition, the integrated database (context
data plus historical records) may reach a few gigabytes by storing all sensor histories and metadata. In total, WP2 data might
amount to tens of GB over three years, potentially up to the low hundreds of GB if we include all raw multimedia and
external datasets. Sufficient storage has been provisioned for this volume (the platform’s object store can easily scale to
hundreds of GB). The project team will continually monitor storage use to ensure capacity for peak events (e.g. heavy storm
generating a burst of sensor and citizen data). Compression and downsampling strategies will be applied where appropriate
(e.g. archiving older raw data in compressed form while keeping recent data readily accessible).

Data utility: The datasets from WP2 have immediate and long-term usefulness. In the immediate term, they enable
evidence-based decision-making in the pilot cities — for instance, city engineers can use sensor and model data to pinpoint
where drainage upgrades are needed, and emergency services use flood alerts to allocate resources. The public utility is
also significant: citizens gain access to realtime information about local flood risks and water quality (empowering them to
take precautions and to trust the city’s interventions). From a broader perspective, WP2 data contribute to scientific
understanding of urban floods and stormwater pollution under climate change. Researchers can use the open data to
validate models or to compare with other regions’ data, strengthening regional flood models. Policy-makers and planners
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can leverage these data to justify investments in infrastructure (with the pilots’ data as proof-of-concept of certain solutions’
effectiveness). Additionally, the data support education and awareness; for example, local universities or schools might
incorporate the live data streams into coursework on environmental science. The transnational value is high: by sharing
WP2 data among Baltic Sea region networks, the project helps build a regional repository of flood resilience knowledge,
where cities learn from each other’s data. In sum, WP2 data is a cornerstone of the project’s impact — not only solving
problems locally but also informing and inspiring actions across the region in pursuit of smarter water management and
climate adaptation.

1.3 WP3 - Evaluation, Knowledge Transfer and Data Sharing

Main purpose of data collection: WP3 is dedicated to evaluating the pilot outcomes and transferring the knowledge gained
to other stakeholders and regions. The data collection in this phase serves several purposes: (1) Pilot performance
evaluation — gathering metrics and evidence from WP2 to assess how well the solutions performed (e.g. reduction in flood
incidents, improvements in water quality indicators); (2) Stakeholder feedback — collecting data from involved stakeholders
(municipal staff, citizens, associated partners) on their experiences, satisfaction, and suggestions regarding the pilot
measures; (3) Best-practice synthesis — compiling information needed to produce guidelines, handbooks, and policy
recommendations (this may involve collecting additional data from external case studies or literature to complement the
pilots); and (4) Upscaling and transfer — obtaining data that helps adapt the solutions to other contexts (for example, data
on local conditions in replication sites or inputs from transnational workshops). Essentially, WP3’s data activities are about
learning and generalising from the pilots: ensuring that all relevant lessons are captured quantitatively and qualitatively,
and that this knowledge is packaged for others to use.

Types of data: The data handled in WP3 includes both quantitative evaluation data and qualitative information for
knowledge transfer:

« Performance metrics and indicators: Structured data summarising the pilot outcomes. For each pilot solution, key
performance indicators (KPIs) are collected — e.g. number of flood events before vs. after intervention, volume of
stormwater treated, pollutant concentration reductions observed, response time improvements, citizen engagement
levels (number of reports, app usage stats). These are typically assembled in spreadsheets or databases. For example,
the project might maintain an evaluation matrix where each pilot is a row and various impact metrics are columns,
filled with values drawn from WP2 data analysis.

« Evaluation reports and case studies: Analytical narratives (textual data) describing each pilot’s results, challenges,
and success factors. These reports often include embedded data like charts, tables, and maps produced from WP2
datasets. They serve as intermediate data — feeding into the creation of public-facing deliverables like the Best
Practices Handbook. While the reports themselves are documents, the underlying data (e.g. chart data points) are
kept in an accessible form for transparency.

« Stakeholder feedback data: This includes responses from surveys, interviews, and workshops conducted to evaluate
the pilots and gather external perspectives. For instance, after pilot implementation, survey questionnaires might be
distributed to citizens or city employees to rate the effectiveness of the new tools. Similarly, focus group transcripts
or interview notes with stakeholders (e.g. municipal decision-makers, utility operators) are collected to identify what
worked and what barriers exist. These qualitative data are anonymised and analysed for common themes. They may
be stored as text (interview transcripts), or as coded data (survey answers in spreadsheets).

« Training and workshop outputs: WP3 involves knowledge-sharing events like policy labs, regional workshops, and
educational sessions (as indicated by project outputs 02.2, 02.3 etc.). Data from these events include participant lists
(with affiliation and sector, for reporting reach), feedback forms from attendees, and content produced during
sessions (e.g. flipchart notes, collaborative maps). For example, a regional workshop might yield a set of identified
best practices or action items, documented in a summary report. These outputs are semi-structured data capturing
insights from multi-actor discussions.

« External case comparison data: To enrich the project’s recommendations, WP3 may collect data from external pilot
cases or related projects in the Baltic Sea Region. This could mean gathering published results from another city’s
flood pilot (e.g. statistics from a past Interreg project, or data shared by an Associated Organisation in Germany,
Latvia, Sweden, or Ukraine). Such data helps demonstrate the transnational applicability of BALTFLOODS solutions.
It might be as simple as a table of comparative indicators (like cost per device, reduction in flood volume achieved in
another city’s project) included to benchmark BALTFLOODS pilots.

Overall, WP3 deals with data that distils and contextualises the raw information from WP2. It combines numerical data
(metrics) with narrative data (lessons learned, stakeholder perspectives) to form a comprehensive evidence base for the
project’s conclusions and recommendations. All data types here are carefully documented, since they will inform official
deliverables like policy briefs and best-practice handbooks intended for wide dissemination.

Re-use of data: Data produced in WP3 is intended to be highly reusable, as one of this WP’s goals is to share knowledge
broadly. Within the consortium, WP3 data (like evaluation metrics) are used to refine the project’s approach and to inform
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any adjustments during the project’s later stages. More importantly, the outputs packaged in WP3 — such as the Best
Practices Handbook, policy briefs, and training materials — are designed for uptake by external stakeholders (municipalities,
policymakers, educational institutions). All underlying data that support the recommendations in these materials will be
made available for transparency and reuse. For example, if a policy brief cites a statistic about flood response time
improvement, the dataset or calculation behind that statistic will be published (unless it contains confidential information).
All WP3 deliverables are public and will include or reference the data behind them so that other parties can reuse the
findings.

Additionally, the data collected on stakeholder feedback and engagement (with personal identifiers removed) can be reused
by other researchers studying public engagement in environmental projects. The project also anticipates that the evaluation
data could be reused in meta-analyses or future initiatives — for instance, a follow-up project could take BALTFLOODS' results
data and combine it with new pilots to further generalise best practices. Therefore, we ensure WP3 data is archived in an
accessible form after the project. Some of the WP3 data (like training session feedback) might not be broadly interesting
beyond the project team; those will still be stored internally for accountability, but the emphasis is on reusing the core
insights and evidence from the pilots to maximise impact. In summary, WP3’s data is captured and shared in a way that
any city or researcher can pick it up and learn from BALTFLOODS, accelerating the transfer of solutions across the region.

Data origin: WP3 data is drawn from both the project’s own activities and external inputs:

« Pilot result data (internal origin): A significant portion of WP3 data originates from WP2, i.e., it is derived from the
pilots. The source for performance metrics is the sensor readings, models, and citizen data that WP2 produced
(already described above). These are processed and summarised by the BALTFLOODS team to generate the evaluation
indicators (e.g. computing % reduction in overflow events from raw counts). Thus, the origin is ultimately the pilot
infrastructure and participants but curated by the project’s analysts in WP3.

« Stakeholder feedback (internal origin): Feedback data comes directly from participants engaged by the project —for
example, city officials who participated in evaluation meetings, or citizens who filled surveys. The project itself is the
primary data collector here, using tools like SurveyMonkey for questionnaires or recording notes from workshops. In
some cases, partners in each country lead the data collection from their local stakeholders (for instance, CEEV and
GU collecting feedback in Germany/Sweden, LUT in Finland, NTNU in Norway). Each respondent’s input is considered
to originate from that person; the project aggregates these individual inputs into collective findings. All personal
response data is gathered with consent and stored securely, as these are human-subject data.

. External benchmarks and case data (external origin): When WP3 includes data from outside (e.g. another city’s pilot
results), the origin is typically published sources or direct partner sharing. For example, if we incorporate a data point
from City X’s flood project, the origin might be a public report by City X or a dataset that City X’s team shared with
BALTFLOODS. We document such origins in our reports (citation of source). Additionally, associated organisations in
the project consortium might provide data from their cities for comparison — in that case, the origin is that city’s
authorities or databases. All externally sourced data is credited and checked for permission (we ensure we have the
right to use it in our outputs, which is usually granted since these are for public benefit).

By combining these sources, WP3 generates a synthesized knowledge base that is richer than what BALTFLOODS alone could
produce, tying in external experience to bolster the transferability of our results.

Expected data size: The volume of data in WP3 is moderate. Numerical evaluation datasets (like KPI tables) are relatively
small (kilobytes to a few MB), and textual feedback data (surveys, transcripts) likewise. The polished outputs (reports,
handbooks, presentations) will be a few MB each in document form. If we record any workshops (audio/video), those files
could be larger, but typically such recordings are not kept long-term due to privacy — instead we store written summaries.
All told, WP3 might encompass a few gigabytes of data at most, largely driven by any included multimedia or if a large
number of high-resolution graphics from WP2 are embedded in reports. For instance, a best-practices handbook PDF might
be 20 MB with images. The supporting spreadsheets and text files would be minor in size. We anticipate the entire WP3
dataset (including all reports and raw analysis files) to comfortably stay under 10 GB. It’s worth noting that by WP3, much
of the heavy data (like raw sensor readings) has been distilled, so the data here is information-dense but storage-light. We
will still organise and archive it systematically since even small files can be crucial for transparency.

Data utility: WP3’s data is arguably the most impact-oriented — it directly fuels the project’s legacy and influence. The utility
of this data lies in how it captures the lessons and evidence from BALTFLOODS in a form that others can use. City planners
and public authorities in the Baltic Sea Region (and beyond) can use the evaluation results and best-practice guidelines to
inform their policies and investments (e.g. seeing quantified benefits of a certain flood monitoring approach can justify
funding it elsewhere). Educational institutions can use the case studies and data in curricula for environmental
management, giving students real-world examples. Moreover, networks like the Union of Baltic Cities or regional climate
adaptation working groups can draw on the WP3 outputs to advocate for scalable solutions — essentially WP3 data helps
bridge the gap between demonstration and wider adoption. By providing solid data-backed evidence, we make it easier for
target groups to trust and implement the recommended measures. On a research level, the consolidated data from WP3
(which might be published as an open dataset alongside a journal paper or as part of the project’s Zenodo community) will
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be useful for meta-analyses of climate adaptation interventions. Finally, WP3 data — because it is packaged in accessible
formats — serves as a reference library: future projects can avoid “reinventing the wheel” by consulting BALTFLOODS’
outcomes data to design their methodologies. In essence, WP3 ensures that the data journey that started in WP2 ends in
actionable knowledge that remains accessible and beneficial long after the project concludes.

(Note: WP3 of BALTFLOODS covers project management and communication. It generates primarily administrative data (e.qg.
meeting minutes, participant lists) and communication outputs (website, newsletters). These are mostly outside the scope
of research data and not detailed here; any public communication materials are of course openly available, while personal
data of project members or event attendees are managed internally per GDPR.)

In line with the FAIR principles, BALTFLOODS is committed to making its data Findable, Accessible, Interoperable, and
Reusable to the greatest extent possible. The following sections (3.1-3.4) detail how the project’s data handling practices
align with each FAIR component.

2.1 Findable Data

To ensure data is findable by consortium members and external users, BALTFLOODS will publish its datasets and outputs in
a way that they can be easily discovered and identified. The majority of BALTFLOODS deliverables and data products will
have a “Public” status and will be made available online. In fact, virtually all final deliverables from the technical WPs are
intended to be public, meaning they will be posted on the project’s website and (where applicable) through the Interreg
Baltic Sea Region programme’s result dissemination channels, making them indexed and searchable via common search
engines. For example, a report or dataset released on our website will be accompanied by descriptive text so that Google
can index its content, improving findability by keywords (e.g. a search for “Baltic flood sensor data” would surface the
relevant BALTFLOODS data page).

Each significant dataset or document will be assigned a unique identifier and metadata to aid findability. We will follow a
clear naming convention that includes the project acronym, work package or deliverable number, and a descriptive title.
For instance, a dataset of sensor readings might be titled “BALTFLOODS_WP2_SensorTimeSeries_Lappeenranta_vl.csv”’ —
this consistency helps both humans and machines identify the project source. Moreover, all public deliverables will feature
a cover page or metadata section listing key information: project name, deliverable title, authors, partner organisation,
date, version, and an abstract. This metadata ensures that even if files are separated from the website, they carry context
with them. We also intend to tag datasets with relevant keywords (e.g. “flood, water quality, 10T, Baltic Sea”) in any
repository or catalogue we use, which further enhances discoverability through domain-specific portals.

Where feasible, we will use established repositories or data catalogues (for instance, Zenodo or a national open data portal)
to publish datasets with Digital Object Identifiers (DOIs), providing a persistent and citable reference. If a dataset is too
large or updated too frequently for static repository deposition (e.g. an evolving sensor dataset), we will ensure the latest
data is accessible via the project APl and that a snapshot is archived periodically with an identifier. Additionally, the contact
details of dataset owners (typically the lead author or data steward) will be provided in metadata. This allows any interested
party who discovers the data to reach out for clarifications or further information, thereby increasing the functional
findability of the data (not just finding the file, but finding someone who can explain it).

In summary, BALTFLOODS data will be easy to locate: our website will serve as the primary hub with a dedicated “Data &
Outputs” section listing all available datasets and documents, each with clear descriptions. This site will remain live for
several years post-project, and its contents will be indexed by search engines. By providing rich metadata and using standard
identifiers and naming, we ensure that anyone searching for relevant flood resilience data will be able to find the
BALTFLOODS outputs readily.

2.2 Accessible Data

BALTFLOODS is committed to making data accessible to users of various kinds (project internal, external public, machines,
etc.) while respecting security and privacy constraints. By default, all research data and results will be made openly
accessible either immediately or after minimal processing (e.g. anonymisation if needed). We will publish datasets through
open channels (project website, open data portals) so that no special login or affiliation is required to obtain them. For
instance, environmental sensor data and final maps will be downloadable in common formats (CSV, JSON, GeoJSON, PDF
reports) without any paywall or proprietary software requirement. Access does not require any unique or costly tools —
standard software like a web browser, PDF reader, or spreadsheet program is sufficient to view and use the data. Where
data are made available via an API (e.g. real-time data through the FIWARE context broker), the APl will be documented
and publicly reachable (with perhaps an API key registration if needed to monitor usage, but this will be free and open to
anyone).
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Not all data can be made openly accessible in its raw form. Certain datasets—particularly those containing personal data
or sensitive municipal information—require controlled access. Examples include raw citizen reports containing personally
identifiable information (PIl), or operational telemetry that municipalities do not wish to expose. In these cases,
BALTFLOODS will:

« Publish anonymised or aggregated versions for open access (e.g., incident locations shown as generalised points
without names or addresses).

« Keep sensitive datasets available only to project partners via secured internal repositories, governed by consortium
agreements.

« Ensure proper backup and archival for restricted data, hosted on partner institutional servers and aligned with
national data retention rules.

Long-term accessibility is a key priority. BALTFLOODS aims at maintaining a “Data & Outputs” hub at least three years post-
project, with static datasets archived in Zenodo or a similar tool (DOls for persistence).

2.3 Interoperable Data

Interoperability is at the heart of the BALTFLOODS integration plan (see Deliverable D1.2). All datasets will be structured in
open, standards-based formats to ensure machine-readability and compatibility with external systems. This means:

« NGSI-LD as the core information model for real-time data exchange, allowing all entities (sensors, events, citizen
observations) to be described with consistent attributes.

« OGC standards where relevant: GeoTIFF for raster data (satellites, UAV imagery), GeoJSON or shapefiles for vector
geospatial data, SensorThings API specifications for sensor metadata.

« Time-series storage in formats suitable for both human and machine access (e.g., JSON over API, CSV for bulk
exports).

« Metadata schemas following Dublin Core and I1SO 19115 where possible, ensuring cross-disciplinary discoverability.

Citizen-contributed data will also be structured in interoperable ways. For example, reports of local flooding will be
represented as IncidentReport entities, compatible with FIWARE Smart Data Models. This ensures that citizen inputs can be
integrated alongside sensor and satellite feeds without custom connectors.

By aligning with these standards, BALTFLOODS guarantees that its datasets are not locked into proprietary tools and can be
integrated into municipal systems, national data portals, or reused in research without reformatting.

2.4 Reusable Data

Reusability ensures that BALTFLOODS data continues to generate value long after the project ends. To achieve this, all open
datasets will include:

« Clear licensing information: By default, datasets will be released under Creative Commons Attribution (CC-BY 4.0),
unless otherwise specified. For citizen-contributed data, consent will be obtained to use and redistribute anonymised
contributions under CCO (public domain) where possible. Restricted datasets (e.g., sensitive municipal SCADA logs)
will remain under municipal ownership and not be openly licensed.

o Rich metadata: Each dataset will include descriptions of methodology, data provenance, collection period,
responsible partner, processing steps, and version history. This contextual information enables others to assess
quality and reuse appropriately.

« Alignment with international frameworks: BALTFLOODS data models align with the FIWARE Smart Data Models
initiative, EU INSPIRE principles, and Sustainable Development Goal (SDG) indicators where applicable. This ensures
compatibility with ongoing European and global initiatives.

« Quality documentation: For scientific datasets (e.g., satellite or lab measurements), calibration methods, uncertainty
ranges, and validation approaches will be documented. For citizen science data, validation protocols (e.g., tiered
checks) will be clearly described to support confidence in reuse.

In practical terms, this means that another municipality in the Baltic Sea Region (or beyond) will be able to adopt
BALTFLOODS datasets, tools, and methodologies as a blueprint for their own flood and stormwater management systems,
without starting from scratch.
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