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EXECUTIVE SUMMARY

Themain goal of thisdeliverableisto present a unified and standar dized scheme (including schedule of
operations) for the actionsthat the pilots areimplementing. By analysing the answer sthe other goal isto
identify potential gaps, common elements and clustering opportunities of the different action plans that could
be addressed and exploited for increased impact.

Therefore, this ddiverable includes the local action plans of each DPS with the schedule of operations, the proposed
validation plans as starting point for replication. The structure of action plansisuniform for al pilot areas; thus, it is
based on an action plan template prepared by Plastic Cup Society. Thistemplate is also presented here with
including explanation of key terms (for example validation) to create ajoint understanding among pilots. The
template helps the reader to understand how the distinct pilots will contribute to the expected outcomes of the project
as listed in the grant agreement.

The action plans are the inputs of the respective partnersto the survey, and has five parts. contact details, technology
component execution, awareness raising component execution, use of data and co-creation. The action plans are
presented as the partners entered the inputs to the survey, only minor, mostly grammar edits were made.

Following the action plans, the conclusions part analyses the answers and clusters the pilot based on their planned
actions. Co-creation, execution and validation of the specific action plans were the main aspects of comparisons and
drawing conclusions among the pilot sites.

Starting with the execution, all but one (DPS1) pilots are planning to implement technology related actions. The
planned technology actions are organic continuation of the pilots’ historical activities which made them best
practices on the management of certain challenges related to water management issues within the Danube River
basin. Now within the DALIA project the scope of technology execution and linked stakeholder involvement is the
development of replicable exercises by means of infrastructure and supporting know-how, protocols.

As for most DPS’ stakeholder involvement is already part of the technology execution, only five pilots are planning
specific awareness raising actions separately. Partners representing the pilots of course decide themselves about
having awareness raising activities or not depending on their competences and capacities. One of them is DPS1 that
has no technology component under execution.

Based on the action plans, the representatives of the pilot sites provided also they concept on validation of their
executed measures. As outlined in the local action plan template, here by validation the authors mean the way the
given solution can be placed and work in different settings solving the same challenges that brought the solution to
existence. The validation measures depend on the execution measures, as already listed above. Validation thus
support of replication can happen through guidelines (DPS1), physical and marketable/open access own products
(DPS3, DPS6, DPS7, DPS8) technology support by partner for implementation (DPS2, DPS4, DPS5, DPS9) of
public domain/commercial technologies. The validation and replication of the measures can contribute significantly
to the expected outcomes of the project, as shown in the action plans.

Finally, regarding co-creation and local stakeholder involvement all DPS’ are planning local stakeholder meetings
(DP$4 aready held two) and regular communication has been ongoing with local stakeholders. This shows that local
stakeholders have been already actively involved in the pilot preparation and implementation process. The most
concrete plans and aims of stakeholder involvement can be seen for DPS1, DP4, DPS6 and DPS8. Nevertheless,
stakeholders and thus co-creation are essential part of all action plans and thus execution.

Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily express those of the European Union or the CINEA.
Neither the European Union nor the granting authority can be held responsible for them. 5/82




Asconclusion, duethe process of creating the local action plansit was possiblethat this deliver able reached
the aimsformulated above. The pilot sitestackle different challenges; thus, they arein different phases of
development, too which also reflected in their action plans. Nevertheless, the reader s can have clear insights
about the actionsimplemented on the pilot sitesaswell asthe analysis shed light on joint elements and
clustering opportunities. The approaches of pilot sites are well tailored to thelocal challenges and stakeholder
environment, but, asthis deliverable highlights, they can be turned into replicable practices based on the
experiences of the partners.

D.1.2. THU | DALIA DANUBE REGION WATER LIGHTHOUSE ACTION 6/82



TABLE OF CONTENTS

I \V = g oo (o o | APPSR PP 10
2. Local action plan: DPSL — SZIGETAOT ..........cccoevieeeeeeeeeeeee et 14
2% W =YooV To) [oY=4V N oToT 0 4T e o] o<1 o | A0SO 14
2.2, AWareness raiSiNg COMPONENT ..coiiiiiiiiiiieeeieee e e e e e e e e e e e s e e e e e s e s e s e e e e e e eeeeeaeeeseeesessesesaseseensanaeenns 14
2.3.  Data availability and needs fOr @XECULION .........ccuiiiieiiiie et et e e are e e e ab e e e s e aaeee e 18
2.4, Details Of CO-CrEatiON.....ciiuiiiieiee ettt sttt et sb e sbe e sae e st sb e e b b nes 19

3. Local action plan: DPS2 — Reconnected floodplain of the Upper Danube between Neuburg and

(g o 1S =To AT T CT= g =T | SO 21
K 7% B =Yoo TaTe] foY=AV N ofoT 1 o e o] o =T o | A0S USRS 21
3.2, AWAreness raiSiNg COMPONENT ...uuuuiiiiiiiiieiiiititeee e e e eereirrteeeeessssebtreeeeesssssssbaaaeeeeessssssssaaaeeeesssssssssssaeeeesssnnas 23
3.3.  Data availability and needs fOr @XECULION .......cocciiiiiiiiiie e e e e s e e e s aaeeeeas 26
3.4, Details Of CO-CrEatION.....coiiii ettt sttt et at e s bt e e ab e e st e e s bte e sabeesbbeenateesareeenans 26

4. Local action plan: DPS3 — Thaya RIVEr BaSIN..........cccccvceeiieiiee et 26
N '=Yol oY gV [ =4 VA ol g o oY) YT o | PP 26
4.2. AWAreness raiSing COMPONENT c.ovocuuuiiiiieteeeeiiirteeee e e e ertrrteeeeessssstretaeeeessssssssreeaeeesssssssssaaaeesssssssssssneeeesssnnas 29
4.3. Data availability and needs for @XECULION ........eiiiiiiiei e e e s e e e e sbee e s e nareeas 30
4.4, Details Of CO-CrEATION...c..iiiiiiieiie ettt sttt e r e s bt e st st s bt e bt e me e s seesme e eareeteesbeesneesanenas 30

5. Local action plan: DP$4 — Springs Reborn — Upper Catchment of Vah River Rehydration......... 31
LT W K=ol o1 To) [oY=aV N oToT 1 41 o o] o =T o] PSR 31
5.2, AWareness raiSing COMPONENT ...cciiiiiiiie e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeesesaeeeeaeeeeasanens 37
5.3.  Data availability and needs fOr @XECULION .........ccuiiieeiiiie et e et e e e e are e e e are e e e e aaeeeeas 39
5.4, Details Of CO-CrEatioN.....cocuiiiiieiee ettt b e st e et e st e e she e sae e st e s bt e be e beens 39

6. Local action plan: DPS5 — BEJECKA JAMA .......ccueiiriiieieiesierieeeesee e 41
7% D K=ol oV To) [oY=4V N oToT 0 4 o o) o<1 o] 0SS 41
6.2. AWAreness raiSiNg COMPONENT ...ccciiiieeieieeeie e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeseseeeeeseaasaseeeeeeesaaens 43
6.3. Data availability and needs fOr @XECULION .........ccuiiiiciiiie ettt e e et e ar e e e are e e e e areeaeas 43
6.4.  Details Of CO-CrEAtION. .. .eitiieii ettt b e sttt e sbe e sbe e satesatesbe e beenbeennes 44

7. Local action plan: DPS6 — Sturgeon migration by-passiron Gates| and Il .........ccccoceiiviienencnnne 45
/2% R =Y ol oY g Vo] oY =4V oTo T 0 Y oo 0= | PSSR 45
2V VY1 ¢ o [N = T (Y [ gV - oo ] 4 Y 0T o 1= o | PR 49

Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily express those of the European Union or the CINEA.
Neither the European Union nor the granting authority can be held responsible for them. 7182




7.3.  Data availability and needs fOor @XECULION ........cccuiiiieiiie e e s e e s rare e e s s aaeeeeas 49

7.4, Details Of CO-CrEatioN.....cocuiiiieeeiee ettt st e b e bt sae e st s b e bt e neenes 50
8. Local action plan: DPS7 — Danube Delta — SUlina Brach ............coceoeieiineninenceeeesese e 51
<70 D ' -Yol Yo Vo) [ =4 VAol s o] o Yo V=T o | TR 51
8.2. AwWareness raiSing COMPONENT ..iiiiiiiiiiiiiiiceeee e e e e et e e e e e e e e e e e e e e e e e e e et eeeeeeeeeeeeeeeeeeeeeeeeeeeeenes 56
8.3.  Data availability and Needs for @XECULION ........eiiiiiiiie et vee e e e e e e aba e e e e nbae e e ennreeas 56
8.4,  Details Of CO-CrEATION. ..c..eiiii ittt ettt s e sttt st b e be e s bt e smeeeaseebeenbeesaeesanenas 57

0. Local action plan: DPS8 — Plastic Cup - Best practices against plastic pollution on the Bodrog
River 59

125 P '=Yol Y oY) [T =4 VA ol g o oY) o T=T o | PP 59
9.2, AWAreness raiSing COMPONENT .....uuuiiiiiiiiee ettt e e e e ettt e e e e e e s sareteeeeeessasssbetaeeeesssaaseraaaeesssssasassraaaeeessnnan 62
9.3.  Data availability and needs for @XECULION ........iii i e e s e e e e sbee e s e sareeas 65
9.4.  Details Of CO-CrEAtION.....cii ittt et ettt e st e e s bt e sbe e e s abe e sbeeesabeesabeesseeesabeeanns 65
10. Local action plan: DPSO — CWBA .........ooi ettt rte et s et st te e e s e e steesaesreesteeaesreenseennens 67
(0 154 SR =To! o[ To] (oY =4V olo Y110 Y o Yo 0 1= | APPSR 67
10.2.  AwWareness raiSing COMPONENT ....uiiiiiiiiiiiiiitteeee e e ettt tee et e e sssartteeeeesssasatrteaeeessssasssssaaaeeesssssssssssaeeeeesssssnnnes 69
10.3. Data availability and needs for @XECULION ......cccuuiii i e e s e e e e 69
10.4. Details Of CO-CrEAtION....ciiiii ittt ettt ettt e e st e e sttt e s bt e sabe e s bt e e sabeeesabeesabeeesnteesabeeenanes 69
L1, CONCIUSIONS. ...ttt sttt sttt s e h b e e bt b e e et e b e b e e e b e b e s et e R e e b e e e ae e b e s e e e b e b e s eneenenrennas 70

D.1.2. THU | DALIA DANUBE REGION WATER LIGHTHOUSE ACTION 8182



INTRODUCTION

The keys for the success of the DALIA, Danube Lighthouse Action are the nine pilots and the replicable know-how
of them that they have built up during many years. The know-how gathered so far and locally at the pilotsisthe basis
for the DALIA knowledge base, the replication offers and the contribution for the objectives of the EU Mission.

The main goals of thisdeliverable are:

e topresent the actionsthat the pilots areimplementing in task 1.4. by using a unified and standar dized
scheme (including schedule of operations),

e toidentify potential gaps, common elements and clustering opportunities of the different action plans
that could be addressed and exploited for increased impact.

Therefore, this deliverable includes the local action plans of each demonstration with the schedule of operations, the
proposed validation plans as starting point for replication. The structure of action plansisuniform for all pilot areas;
thus, it is based on an action plan template prepared by Plastic Cup Society. Before the answers, i.e. the action plans,
the template is also presented also including explanation of key terms (for example validation) to create a joint
understanding among pilots. The template helps the reader to understand how the distinct pilots will contribute to the
expected outcomes of the project as listed in the grant agreement.

Following the action plans, the conclusions part analyses the answers and clusters the pilot based on their planned
actions. Co-creation, execution and validation of the specific action plans were the main aspects of comparisons and
drawing conclusions among the pilot sites. In this part, the report includes the potential results of the executions of the
action plans.
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1. METHODOLOGY

The deliverables of WP1 are structured to build sequentially upon one another. The below flowchart provides an
overview of theinterconnected nature of these project outputs, emphasi zing how each task or deliverable supports and
informs the next.

pilot site

activity

A | T1.2 T1.3
-:-IW;-.I;:-I ;:l:-asl.??::an | picd acson plans el b
oo T deafinitians and daia
descripticng riteg ration within

OALIA KKS

T1.4
nurnenical dedmilion of plot
action plans, werfication of plot sie

Ackan plens wndar long b
clirmalic conddons

1

T1.5
replication and Scala up
straleqy

Figure 1 Flowchart and connection of the task in WP1

It's important to note that while the flowchart highlights the primary relationships, the actual flow of information is
largely bi-directional, meaning that feedback loops and exchanges between tasks occur continuously. For instance,
Dedliverable 1.2 (D1.2) was not only developed based on the foundational work in D1.1— which gathered detailed
information on the Demo Pilot Sites (DPSs)—but it aso adopted and refined the workflow and methodol ogy
established in D1.1.

To create D1.1, the project team employed a comprehensive survey to gather representative and detailed insights from
project partners about the DPSs. Similarly, in the case of D1.2, when developing the local action plan template, the
team conducted personal discussions and utilized an adapted survey to gather relevant data. This approach helped
identify common elements and potential gaps across the partners' inputs.

Therefore, this deliverable is based on inputs collected directly from the partners representing and managing the pilot
locations. Aligned with the task description, Plastic Cup Society (THU) developed a standardized local action plan
template focusing on the practical implementation of the pilot activities during the project and gathering information
for the replication, too. The main aim of this data collection is to present in a unified and standardized scheme the
actions that the pilots areimplementing in task 1.4 and provide valuable inputs for other work packages.
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For the replication assessment the template uses the next two terms:

1. Validation means how the approaches of the pilots can work in different settings, i.e. not at the original,
best practice pilot location. Each DPS has different approaches for the validation, and these are expressed
in avariety of validation measures also collected in the action plan template.

2. Transferability means how the follower can implement the know-how at adifferent location and without
the pilot representative is present there.

The template has five sections:
1. Contact details: basic administrative data for the representative of the pilot site gathered

2. Description of planned technology devel opment and application: in case the pilot siteisimplementing related
actions, it can report about it here. Apart from the practical details (schedule of operation and location), TRL
level, validation measures and contribution to the project’s expected outcomes are also requested.

3. Description of planned social awareness raising and local knowledge sharing activities: in case the pilot site
is implementing related actions under task 1.4, it can report about it here. Apart from the practical details
(schedule of operation and location), key messages, target groups, validation measures and contribution to the
project’s expected outcomes are also requested.

4. Maximise use of hydrological, climate and weather information: hydrologica modelling supports the
implementation of the pilot activities, thusin this section the pilots report about how they could use the outputs
of the mode in practice and about what data gaps they currently see as key obstacles to maximize the
contribution of hydrological modelling to the practical actions on site. The answers of this section complement
well the ongoing hydrological modelling work in task 1.4 that isbased on an analysis of the pilot sitesfocusing
ontheinitia problem maodelling could solve, the data pilots can provide for the modelling and the hypotheses
and tools of modelling. This analysis is also based on the inputs of pilots and will be part of the respective
deliverable of task 1.4.

5. Detailsof co-creation of thepilot: involvement of local stakeholdersand co-creation of the actionsfor maximal
local impact are key to the success of the local action plans. This section collects inputs on how each pilot
planning to manageitsloca stakeholders.

After THU prepared the first draft of the action plan template, it was circulated for commenting to respective partners
and discussed on online project meetings. After finalization, the template was turned into an online survey and shared
with the pilot sites for collecting answers. The template available on the link* circulated for the pilotsis presented in
Appendix 1.

L https://forms.office.com/r/kKXLdgMCAx?origin=IprLink
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https://forms.office.com/r/kKXLdqMCAx?origin=lprLink

Thus, the action plans presented here were created by the pilots themselves. Therefore and considering the different
development phases, challenges and the history of transformation (see Deliverable 1.1), the approaches and focus of
the pilots’ owners are different. Pilots managed by academic partners may put more emphasis on scientific measures
and dissemination, while ones by NGOs are more focused on civil actions and local stakeholder discussions. These
differences may appear also inthelevel of detail of the action plans and thefocal points of them. In general, the actions
carried out on the pilot locations are the decisions of the responsible partners for the pilots. While all the pilots are
actively engaging local stakeholders (as without this implementation would be impossible), articulated awareness
raising activities may be missing in some cases due to the decision of the respective partners leading the pilot. Asthe
main objective of DALIA isto develop these best practices into replicable measures, the project can help to create
attention for those nine best practices on Danube Region level and provide tools for the pilots for this.
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The DALIA project defines seven Expected Outcomes (EO) which are the next ones:

e EO1 - Restoration of at least 25,000 km of free-flowing rivers

e EO2 - Reduction of artificia river flow barriers

e EO3 - Enhanced restoration of freshwater ecosystems

e EO4 - Increased population of the main fish, mollusc

e EO5 - Improved protection of local communities

o EO6 - Support of scaling up of ecosystem

e EO7 - Increased share of local revenue and business

Each DPS contributes to the achievement of the above EOs, but given the different natures of the pilots, not every
pilot to every EO. The action plans of course only contribute to the EOs on the local pilot level with the replication
measures and open call expanding the scale to the Danube Region and beyond. Here, as this ddiverable dates in the
early phase of the local actions and replication measures (replication regions not yet selected), the concerned EOs are
only listed and indicated at each DPS. The DALIA proposal’s impact chapter contains the table with quantified values
for the EOs, that can be validated and reported only after the local actions and replication regions will be concluded.

Once the answers from al pilots arrived, the authors of this deliverable formatted them to a continuous text (as can be
read in the following chapters) but only applied minor grammar edits. The first version of this deliverable was shared
with all the pilot sites’ representatives for comments and amendments, as part of the review process. Thefinal version
of the deliverable is this way approved by the pilot sites. The action plan is basis for the ongoing work on pilot sites
within the DALIA project as part of task 1.4 Demonstrator execution.
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2. LOCAL ACTION PLAN: DPS1 - SZIGETKOZ
Responsible partner for the pilot: Széchenyi Istvan University — Gyor
Local contact: Katalin Bene, Maté Chappon
2.1.Technology component
No technology execution is planned in case of DPS1.
2.2. Awareness raising component

a. Description of the component
This component of DPSL1 has two legs as described here:

1. Technical assessment

This action aims to quantify the natural, social, and economic effects of water replenishment actions carried
out between 1992 and 2015 in the Szigetk6z region after the diversion of the Danube towards the Gabcikovo
Hydropower Plant.

There are several hundred diversion hydropower plants in Europe and dozens in the Danube River basin.
Whilethese plants have significant benefitsin terms of hydropower generation, provision of navigation routes,
and apossiblereduction of flood and drought hazards, there are serious environmental drawbacks and concerns
as well. Since these hydraulic structures will stay in the foreseeable future the negative effects can be
compensated with ecological restoration measures.

The Szigetk6z demonstrator pilot site (DPS1) of the DALIA Project is an outstanding example of how water
replenishment efforts can mitigate the harmful side effects of a diversion-type hydropower facility in alarge
active and historical floodplain. It showcases the best practices in terms of engineering design, stakeholder
involvement (in the planning, execution, and operation phases), and dynamic (close to nature) operation.

The water replenishment of the active and historical floodplain took more than 20 years after the diversion of
the Danube in 1992. Interestingly, the replenishment activities starting in 1993 involved many steps that the
Water Framework Directive (2000) later mandated, such as the active involvement of stakeholders, extensive
monitoring activities, and consideration of a reference period when determining the indicators for good
ecological potential.

The extensive monitoring activity produced a vast amount of data, which was compiled to show mainly the
negative effects of the diversion. The aim of this assessment is to use the monitoring data to show the positive
(and possible negative) effects of the water replenishment actions for different water related sectors in the
region. The investigation will cover the following sectors:

e water management (changes in stages, discharges, residence times, water quality before and after
rehabilitation)
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ecology (changes in aquatic species with afocus on fishes before and after rehabilitation With%s;)'éci a
attention to the effectiveness of fish passages)

agriculture (changes in soil water content and yields of crops before and after rehabilitation, with
special attention to the Middle Szigetkéz region, which was most affected by the diversion of the
Danube)

forestry (changes in forest growth in the active floodplain areas taking into consideration the effects
of water availability before and after rehabilitation)

tourism (changes in the length and connectedness of river branches that can be visited with different
types of boats, changes in the number of waterborne tourism companies and tourists visiting the area
before and after rehabilitation)

fishing (changes in the number of fishing licenses bought, the number and weight of fish catchesin
different locations before and after rehabilitation)

This action consists of multiple steps, which will be carried out within the framework of the DALIA project.
The steps are as follows:

literature review

data collection

dataanalyses

data visuaization

technical description

validation with local stakeholders and expertsin workshop(s)

The outcomes of this action are:

published book on the rehabilitation and its effects on the region (100+ pages document)

booklet (short version of the book, approximately 15 pages)

foldout document summarizing the main points of the study

2. Socio-economic knowledge transfer
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In close connection with-, and following the technical assessment, several activitiesare planned for knowledge
transfer.

The main outcome will be the planning methodology and operation principles of the water replenishment
system. The positive (and possible negative) effects of the replenishment (restoring ecosystem services,
transforming the water related sectorsin the area, and opening new possibilitiesfor citizens and private actors)
will also be presented.

b. Schedule of the awarenessraising execution
The schedule of the activities described before can be found in a Gantt diagram below.

2024 2025 2026
1 2 3 4 1 2 3 4 1 2 3
Technical assessment
historical summary
datacollection
dataanalyses
water resources
ecological
agriculture, forest, tourism, fishing
writing
technical review
workshop-assessment
finalization
editing
book publishing (100 pages)
technical short version (15 pages)
foldout
Socio-economic knowledge transfer
online map guide
app development
online games (how water moves)
movie adaptation
knowledge transfer to kids
local activities
business oportunities
Presentations
workshop - presentation
website

Figure 2 Schedule of action execution for DPS1

c. Involved stakeholdersinto awarenessraising for co-creation

Thefollowing groups of stakeholders will beinvolved in the co-creation process of DPSL to share knowledge
about the impact of water replenishment actions as quantified in the technical assessment. Below, the form of
knowledge transfer is detailed per group of stakeholders:

1. DALIA replication sites and public:
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e written products of technical assessment
e online map guide and info about Szigetkoz —in cooperation with CCSS within WP1.3 and WP4

e mobile application development (adapting existing citizen science applications to create and transfer
local knowledge of the Szigetk6z ecosystem and species richness - negotiating collaboration
possibilities with FHNPI)

e movie adaptation about Szigetkoz (negotiating with NatFilm-Hungary Ltd and Eduvizig, local water
authority)

2. Children:

e online and or physical board game on the movement of water through Szigetkdz, incorporating the
many aspects of water management, and the various water adventures that are present in the Szigetkoz
- reglization in cooperation with a subcontractor

e knowledge transfer to children and the wider society with local activities (fish counting, student
competitions, excursions) - realization in cooperation with a subcontractor

3. Businesses:

e WHP3 business opportunities: Negotiating with local EGTC and devel oping project ideas from aformer
project called Insula Magna.

d. Key messagesfor theaction

Quantifying the natural, social, and economic effects of water replenishment actions carried out between 1992-
2015 in the Szigetkdz region.

Cross-border and cross-generation knowledge transfer of best practices of the Szigetk6z floodplain water
replenishment systems.

e. Target group for the awarenessraising action
The awareness raising activities have four different target groups, as listed above:

1. Potential replication sites of the DALIA project

2. Wider public

Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily express those of the European Union or the CINEA.
Neither the European Union nor the granting authority can be held responsible for them. 17182




3. Children
4. Businesses

f. List of publicreferences (if any) for the awarenessraising activities
No references.

g. Validation measures

The technical assessment documents will document guidelines for implementing principles when designing
the rehabilitation of heavily modified water bodies. These guidelines help apply an open-design approach by
involving stakeholders to resolve existing conflicts, create compromises, and achieve a consensus.

h. Contribution to expected outcomes of the project
o EO3 Enhanced restoration of freshwater ecosystems;
o EOG6 Support the scaling up of ecosystem;
e EO4 Increased population of the main fish, mollusc;
e EOS5 Improved protection of local communities,
2.3. Data availability and needs for execution
a. Dataavailability

The next hydrological data are available and needed to characterize the reference period for rehabilitation
activities, and the achievement of good ecological potential.

e time-seriesdatafor surface water levels and discharges,
e time-series datafor residence times of water in the branch system,
e groundwater levels.

The next environmental and socio-economic indicators (ecosystem services) are available and needed to
highlight the effects of heavy modifications in the current state, and serve as a baseline when monitoring the
effects of rehabilitation activities.

e agricultural land: yields [t/hd]

e tourism: canoe rental firms [#]
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¢ historical floodplain beaches [water cover: yes/no]
e ecological functions: fish-species [#]
o forestry: forest growth [m3/ha]

Future hydrological and meteorological forecast data missing, but they still need to be included to predict the
expected change in the hydrological regime. These forecast data will help to identify potential future risks
regarding water availability and water demands for different water-related sectors, such as agriculture, eco-
tourism, fishing, and forestry.

The water replenishment of Szigetk6z and, therefore, the ecosystem services that the water replenishment
provides are dependent on the discharge partitioning based upon atemporal agreement between Slovakia and
Hungary that was signed in 1995. As meteorological, hydrological, and hydro-morphological conditions have
changed notably in the past decades; these agreements need to be revisited to ensure long-term sustainability
of the region's ecosystems as well as the local economy.

b. Contribution of modelling to pilot execution

CZU will carry out hydrological modelling within the DALIA project, taking into consideration different
climate change scenarios supplied by MBAG. Based on modelling results, the long-term sustainability of
current agreements on discharge partitions—from the point of view of floodplain water replenishment and the
feasibility of spring-time artificial flooding—could be evaluated.

2.4. Details of co-creation

Stakeholders will be an essential part of the pilot execution.
Concerning this, two thematic events are planned during the project.

1. The DALIA project will be presented to the representatives of stakeholder groups involved in the
Szigetk6z Operating Committee (a controlling and advisory body for the operation of the water
replenishment systems). These stakeholders will be offered the opportunity to contribute relevant data,
personal knowledge and experiences, or historical records and stories to the assessment of the effects of
water replenishment.

2. Workshop: validating the assessment of the effects of water replenishment with representatives of different
stakeholder groups (water management, ecol ogy-nature protection, agriculture, forestry, tourism, fishing).

3. DALIA Day: presenting the project's outcomes (written products, board games, movies, maps, and mobile
applications) to the wider public.
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3. LOCAL ACTION PLAN: DPS2 — RECONNECTED FLOODPLAIN OF THE UPPER DANUBE
BETWEEN NEUBURG AND INGOLSTADT IN GERMANY

Responsible partner for the pilot: Catholic University of Eichstétt Ingolstadt (CUEI) and Friedrich-Alexander
University (FAU)

L ocal contact: Bernd Cyffka, Veronika Ullmann, Tim Borgs, Jan Maier and Johannes Barth

3.1.Technology component

a. Description of the component

The Floodplain Institute Neuburg-Ingolstadt has been running a long-term monitoring programme since
2010 to validate the renaturation measures. This monitoring is also being continued as part of the DALIA
project. The parameters measured are the groundwater leve, the water level in the newly created channel, soil
moisture, forest and riparian vegetation, fauna (beetles, snails, and fishes) and changes in the
geomorphological conditions.

Additionally, FAU has been sampling and measuring the floodplain and groundwater since August 2023
on a monthly basis. This involves water chemistry (mgjor ions, trace elements), stable isotopes and field
parameters (pH, Eh, O2, electrical conductivity, alkalinity, and temperature). Specialized techniques include
analyses and interpretation of stable isotopes of water, carbon, and oxygen.

Schedule of technology execution

The monitoring has been carried out throughout the entire study area, with a distinction being made between
punctual and permanent measurements. For example, the groundwater level, thewater level in the channel and
the soil moisture are measured permanently, while the flora and fauna and the geomorphological conditions
are only measured at specific pointsin time.

Monitoring by FAU has been done in each month since August 2023 with a planned continuation until autumn
2024.

Involved stakeholder sinto technology execution

Interested parties include DALIA Partners and the “Wasserwirtschaftsamt” Ingolstadt (i.e., the local water
authority).

Changeof TRL

FAU is analysing water samples and interpreting analytical results. The technology for these procedures is
aready established. Based on the results, FAU helpsto evaluate the environmental status of the water system.
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At the end of the sampling and successful interpretation of results, FAU hopes to publish our resultsin a peer-
reviewed international literature.

(asthereis no own technology development, TRL cannot be defined in this case)
e. List of publicreferences (if any) for the technology component
Danube river publications:

e Antanasijevi¢, D., Pocajt, V., Povrenovi¢, D., Peri¢-Gruji¢, A., & Risti¢, M. (2013). Modelling of
dissolved oxygen content using artificial neural networks. Danube River, North Serbia, case study.
Environmental Science and Pollution Research, 20, 9006-9013.

e Antanasijevié, D., Pocajt, V., Peri¢-Grujic, A., & Risti¢, M. (2014). Modelling of dissolved oxygen in
the Danube River using artificial neural networks and Monte Carlo Simulation uncertainty analysis.
Journal of Hydrology, 519, 1895-1907.

o Barthd, R., Rojanschi, V., Walf, J., & Braun, J. (2005). Large-scale water resources management
within the framework of GLOWA-Danube. Part A: The groundwater model. Physics and Chemistry
of the Earth, Parts A/B/C, 30(6-7), 372-382.

e Miljevi¢, N., Golobo¢anin, D., Ogrinc, N., & Bondzi¢, A. (2008). Distribution of stable isotopes in
surface water aong the Danube River in Serbia. Isotopes in Environmental and Health Studies, 44(2),
137-148.

e Ogrinc, N., Kocman, D., Miljevi¢, N., Vreca, P., Vrzel, J., & Povinec, P. (2018). Distribution of H
and O stable isotopesin the surface waters of the SavaRiver, the mgjor tributary of the Danube River.
Journal of Hydrology, 565, 365-373.

o Pawdlek, F., Frauenstein, F., & Veizer, J. (2002). Hydrochemistry and isotope geochemistry of the
upper Danube River. Geochimica et Cosmochimica Acta, 66(21), 3839-3853.

e Rank, D., Papesch, W., Heiss, G., & Tesch, R. (2009). ISOTOPIC COMPOSITION OF RIVER
WATER IN THE DANUBE BASIN-RESULTS FROM THE JOINT DANUBE SURVEY 2 (2007).
Austrian Journal of Earth Sciences, 102(2).

Others:

e Ca,Y., Guo, L., Wang, X., & Aiken, G. (2015). Abundance, stable isotopic composition, and export
fluxes of DOC, POC, and DIC from the Lower Mississippi River during 2006-2008. Journal of
Geophysical Research: Biogeosciences, 120(11), 2273-2288.

o Cartwright, I. (2010). The origins and behaviour of carbon in a mgjor semi-arid river, the Murray
River, Australia, as constrained by carbon isotopes and hydrochemistry. Applied Geochemistry,
25(11), 1734-1745.
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e Doctor, D. H., Kendall, C., Sebestyen, S. D., Shanley, J. B., Ohte, N., & Boyer, E. W. (2008).Eékbon
i sotope fractionation of dissolved inorganic carbon (DIC) due to outgassing of carbon dioxide from a
headwater stream. Hydrological Processes: An International Journal, 22(14), 2410-2423

Validation measures

The monitoring carried out by the Floodplain Institute Neuburg-Ingolstadt can be transferred to any other pilot
area.

In principle, these investigations are transferable to any other pilot sites and to other rivers worldwide. FAU
is aso currently conducting a hydro-chemical investigation of the entire Danube main river and plan to
integrate local results from this study into alarger picture of the entireriver. If asimilar hydro-chemical study
isrequired at other pilot sites, FAU would need to plan complex logistics for the sampling and the transfer of
samples.

g. Contribution to expected outcomes of the project

o EO1 Restoration of at least 25,000 km of freeflowing rivers;

o EO3 Enhanced restoration of freshwater ecosystems;

e EOS5 Improved protection of local communities,

o EO6 Support the scaling up of ecosystem;

e EO2 Reduction of artificial river flow barriers;

e EO4 Increased population of the main fish, mollusc;

3.2. Awareness raising component

a. Description of the component

The Floodplain Institute Neuburg-Ingolstadt has not planned any direct actions for social awareness raising
and local knowledge sharing but regularly takes part in conferences about renaturalisation and improving water
quality in the Danube region.

FAU plansto raise public awareness through internationally peer-reviewed publications and the dissemination
of key findings via public channels such as the DALIA project website and social media. In addition to the
monthly sampling of the pilot site, FAU is extending the focus to the entire ecosystem of the Danube. To
achieve this, FAU samples the main river (including significant tributaries) throughout all seasons, with a
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particular emphasis on water chemistry/quality (major ions and trace elements analyses), stable isotopes of
water, carbon, and oxygen, aswell as field parameters (ph, Eh, O2, alkalinity and temperature).

b. Schedule of the awarenessraising execution

There are no plans yet for future conferences as part of the DALIA project. An overview of the conferences
from 2023 can be provided later if required. Depends on the success of publications; however, FAU foresees
the first publications by the end of 2024 and the beginning of 2025.

c. Involved stakeholdersinto awarenessraising for co-creation

The type of stakeholder (science, authorities, hydraulic engineers, ...) is very diverse due to the various
conferences. For FAU, the main stakeholders are the local water authorities by providing discharge and
groundwater level data.

d. Key messagesfor the action

Exchange of experience regarding the restoration of longitudinal and lateral connectivity on dammed rivers.

Hydro-chemical overview with evaluation of groundwater and surface water interactions.

e. Target group for the awarenessraising action

Awareness raising is part of the daily work of the Catholic University of Eichstétt-Ingol statt and the Floodplain
Institute Neuburg-Ingolstadt, even beyond the DALIA project.

The main stakeholders are;

1. Scientific Community: The Floodplain Institute Neuburg-Ingolstadt is part of the Catholic University of
Eichstitt-Ingolstadt and isresponsiblefor several lecturesin thefield of floodplain ecology and hydrology.
In this context, students are made aware of thetopic of floodplain restoration and in particular of the results
of the monitoring from DPS2. They can also actively participate in the scientific work in our pilot areain
the form of final theses and excursions. In addition to transferring knowledge to students, the institute's
scientists regularly take part in conferences relating to the renaturalisation of water ecosystems and share
the knowledge gained from the monitoring in DPS2. In addition, the scientific results from DPS2 are made
available to the scientific community in the form of papers or articles.

2. Water Authorities: The Aueninstitut Neuburg-Ingolstadt works together with the regional water authority
of Ingolstadt. A special focus is on the continuous improvement of the management of the new bypass
stream in order to optimise the simulation of flood eventsin particular. This means that the authorities can
actively benefit from the scientific research and implement them. This constant increase in knowledge
(especially the improvements) can be used by the authorities for future renaturalisation projects.

3. Interested Public: The Aueninstitut Neuburg-Ingolstadt does not currently offer any special eventsfor the
interested public. However, some of the conferences we participate in or organise ourselves are open to
the public. Thus, in addition to the scientific community and the authorities, interested members of the
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general public are also reached. In addition, the Aueningtitut publishes newspaper articles about on210| ng
projects or the daily work in the DPS2 floodplain forest to inform the general public and raise awareness.

f. List of publicreferences (if any) for the awarenessraising activities
Seethelist above.
g. Validation measures

The methodology by FAU can be transferred to other pilot sites as follows. FAU has already explained the
correct sampling and filling of water samplesin ashort video in March 2023 available on the DALIA website.
With this action, FAU reached out to some project partners who collected water samples from the Danube and
its tributaries and sent them to FAU. Thisfirst partner-action based sampling was a success and helped FAU
to plan further sampling.

This process can also apply to any pilot site or if necessary other locations worldwide. Additionally, FAU can
familiarize project partners with the methodol ogy, such as mass spectrometry if interests exist. FAU can offer
small workshops (online or in person) to explain our methodology or help in case of any issues. Such
approaches were aready discussed in a successful visit to the DALIA partnersin Galati who regularly collect
water samples for FAU at the Danube River mouth.

h. Contribution to expected outcomes of the project

EO1 Restoration of at least 25,000 km of freeflowing rivers;

e EO2 Reduction of artificial river flow barriers;

e EO3 Enhanced restoration of freshwater ecosystems;

e EO4 Increased population of the main fish, mollusc;

e EOS5 Improved protection of local communities,

o EOG6 Support the scaling up of ecosystem;
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3.3. Data availability and needs for execution
a. Dataavailability

A reconnai ssance study of the Donau-Auenpark between Neuburg and Ingolstadt (DPS2) is availablein form
of aMaster thesis that was completed in 2022.

b. Contribution of modelling to pilot execution
No active modelling isincluded in this study; however, databy FAU will be available for such purposes.

3.4. Details of co-creation

Co-creation and engaging with stakeholders is an integral part of the daily operations at DPS2 and will
continue throughout the DALIA project. At present, no additional actions are planned. However, this will
change following the Open Call (OC) and the potentia replication of measures from DPS2. Planning will
therefore commence only after the OC and will be contingent upon the outcome of the applications (whether
or not DPS2 is replicated).

FAU will offer public sampling opportunities and sharing of results as involving interested stakeholders into
the process.

Stakeholders can provide feedback on implemented actions directly to local partners for ongoing discussions.

4. LOCAL ACTION PLAN: DPS3 — THAYA RIVER BASIN
Responsible partner for the pilot: T.G. Masaryk Water Research Institute, p.r.i.

Local contact: Petr Pavlik
4.1.Technology component

a. Description of the component

The pilot location is managed in terms of water with the use of many elements (weirs, dikes, embankments),
which took yearsto build. The forest demands artificial flooding from the reservoir (could add up to one-third
of the whole capacity) at least once in severa yearsto maintain its ecosystem services.

Asanew approach, floating evaporimeter sar e used to deter mine water lossthrough evapor ation, which
measure the current evaporation from the water level directly on the water reservoirs, so there is less
uncertainty in the calculation when determining evaporation based on formulas dependent on derived
meteorological data.

The floating evaporimeter consists of a mechanical structure, which includes a measuring vessel with a
diameter of 620 mm, floats, and breakwaters. The system is powered by a battery charged by two solar panels
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(each 20W). It is completed with a two-way pump that fills/drains water into/from the evaporative con7ta1 ner
in the event of alevel change from the reference value by 5 cm.

Two other technologies are being devel oped at this pilot site. Thefirst isthe HAMR system. Thisisanational
online drought management tool that operates at the scale of a surface water body and evaluates information
from climate forecasts as well as the national water use database. The catchment area of the River Thaya,
which is being studied within the DALIA project, covers a large part of the Czech Republic. Thanks to the
newly acquired data from floating evaporimeters, the water management and hydrological models in the
backend of the HAMR system will benefit from a more accurate estimation of the water balance, especially at
the reservoirs. This enables a possibility to revise manipulations on reservoirs (through refinement of the
estimation of reservoir 10sses).

The second technology, the Minimum E-Flow (MEF) Calculator, is a tool integrating different national
approaches to calculate the minimum ecological flow. The concept of minimum ecological flow is essential
for the general prosperity of streamsand rivers. Thetool works with a subset of measured flowsin the Danube
River basin, which are collected and managed by the Global Flow Database Centre. A component for
forecasting and long-term projections enabling frequency analysis is being developed in collaboration with
Meteoblue and Czech University of Life Sciences. The tool allows any unregistered user to upload and
evaluate their own data using various low flow algorithms and MEF procedures.

Schedule of technology execution

The evaporimeter will beinstalled within the system of Nové Mlyny reservoirs during high evaporation season
April-October. Theinstallation will begin in the year 2024 and repeat throughout project solution years 2025
and 2026. The MEF and HAMR tools will be progressed linearly over the duration of the project.

Involved stakeholder sinto technology execution

List of involved stakeholders:
e Ministry of Environment of the Czech Republic
e Povodi Moravy state enterprise — legal authority, technology beneficiary,
e Lesy CR - interested stakeholder,

e The Lower Morava Biosphere Reserve — local knowledge and connections partner
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d. Changeof TRL

Table1l: Changein TRL of the technologies executed in DPS3

Technology Start TRL | End TRL
Floating evaporimeter 8 9
Minimum e-flow calculator 1 7
HAMR 5 7

e. List of publicreferences (if any) for the technology component

e Hoating evaporimeter: Beran, A., David, V., & Tyl, R. (2023). Direct monitoring of water vapor from
the free water level of the Vavfinecky pond and its influence on the hydrological balance.
Vodohospodarské technicko-ekonomické informace, 65(5), 4-8

o HAMR: Vizina, A., Hanel, M., Trnka, M., Danhelka, J., Gregorieova, 1., Pavlik, P., & Hefmanovsky,
M. (2018). HAMR: Online drought management system-operational management during a dry
episode. Vodohospodaiské technicko-ekonomické informace, 60(5), 22-28

f. Validation measures

The developers would transfer the whole technology asit is. It can be bought as a complete setup and installed
with minimum knowledge, for which the partners could provide support. The system ought to function within
the river/reservoir management plan, providing valuable information towards refining the water surface
evaporation rate. Scale-up depends solely on finances, scales with units of evaporimeters bought.

g. Contribution to expected outcomes of the project
o EO1 Restoration of at least 25,000 km of freeflowing rivers;

o EO3 Enhanced restoration of freshwater ecosystems;
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e EO5 Improved protection of local communities;

e EOY7 Increased share of local revenue and business;

4.2. Awareness raising component

Description of the component

Awareness raising component focuses on discussion with national legislative authorities (The Ministry of
Environment) and state enterprises regarding implementation of the minimum ecological flow (minimum
residua flow in Czech legidative context. Scientific awareness raising is also ongoing.

Schedule of the awar enessraising execution

A scientific publication regarding minimum ecological flows in the climate change context is planned for the
2025.

The discussion with The Ministry of Environment) and state enterprises is ongoing.
Involved stakeholdersinto awarenessraising for co-creation

The main direct stakeholders are the Ministry of Environment of the Czech Republic, Povodi Moravy state
enterprise. There are other stakeholders potentially affected by the outcomes of planned activities, such as
other river basin and water management authorities.

Key messagesfor the action

Exchange of experience gained through the M EF approaches comparison.

Assessment of the benefits of precise water surface evaporation in the reservoir management.
Increased river resilience through better data acquisition and validation approaches.

Target group for the awarenessraising action

Mainly water management authorities and the interested scientific and public community.
List of publicreferences (if any) for the awarenessraising activities

e Balvin, P, Vizina, A., Nesladkova, M., Blocher, J., Makovcova, M., Moravec, V., & Hanel, M. (2021).
Minimum residual flows for catchmentsin the Czech Republic. Water, 13(5), 689.
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e Fischer, M., Pavlik, P., Vizina, A., Bernsteinova, J., Parajka, J., Anderson, M., ... & Trnka, M. (2023).
Attributing the drivers of runoff decline in the Thaya river basin. Journal of Hydrology: Regional
Studies, 48, 101436.

e Mozny, M., Trnka, M., Vlach, V., Vizina, A., Potopova, V., Zahradnicek, P., ... & Zaud, Z. (2020).
Past (1971-2018) and future (2021-2100) pan evaporation rates in the Czech Republic. Journal of
Hydrology, 590, 125390.

o Torbenson, M. C., Brazdil, R., Stagge, J. H., Esper, J., Biintgen, U., Vizina, A., ... & Trnka, M. (2023).
Increasing volatility of reconstructed Morava River warm-season flow, Czech Republic. Journal of
Hydrology: Regional Studies, 50, 101534.

g. Validation measures

No specific awareness raising tool developed, awarenessraising is focusing on the replication of the technical
component.

h. Contribution to expected outcomes of the project

Due to the focus on technical component, the expected outcomes are the same as for the technology
component.

4.3. Data availability and needs for execution

a. Dataavailability

TGM uses the information about reservoir (system of reservairs) eevation, theinflow and outflow, ideally in
atime series manner and the location of installation should be high in evaporation intensity or longevity. The
installation site should be accessible by a vehicle and the depth should allow solid anchoring.

b. Contribution of modelling to pilot execution

The hydrological modelling allows to model and predict the volume of water which goes in and out of the
(system of) reservoitr/s, if such dataare not provided by direct measurement. It also could support the decision-
making system for the water management authorities to manage the withdrawals.

4.4, Details of co-creation

Two-three stakeholder meetings are planned during the pilot execution, the schedulei s expected to first months
of 2024. The stakeholder involvement and cooperation are necessary for this DPS for access, alowance and
maintenance and discuss possible business impact of the solution. Feedback from stakeholders will be
collected via discussion and personal meetings.
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5. LOCAL ACTION PLAN: DPS4 — SPRINGS REBORN — UPPER CATCHMENT OF VAH RI\?ER
REHYDRATION

Responsible partner for the pilot: NGO People and Water

L ocal contact: Danka Kravcikova

5.1.Technology component

a. Description of the component

The goal of this pilot isto demonstrate and document theimpact of the technology consisting of the NBS
water retention measuresthat retain, collect, slow down the runoff of rainwater from drainage areas, support
its percolation into the soil and subsoil, to replenish soil and underground water supplies and contribute to
increasing the yield of springs so that the springs do not dry up when it does not rain for along time.

On selected drainage areas, the volume of surface runoff from damaged parts of the country with an extreme
rainfall of 60 mm was analyzed and types of measures were proposed.

According to the structure of the landscape, four types of Nature based solution (NBS) were implemented in
the territories, with the fact that their water retention capacity corresponds to the state and structure of the
damaged landscape, so that rainwater soaks into the soil and subsoil. The water retention volume was set to a
different range of percentages of runoff during extreme rainfall. The assumption is that the water that is
retained in the soil will subsequently be consumed by evaporation through the vegetation into the atmosphere,
and the rainwater that will seep into the subsoil by gravity will replenish the groundwater reserves. The choice
of technological water retention measures corresponded to the state of damage to forest ecosystems.

1. In meadows in forest ecosystems, the DPS partner used contour ploughing to reduce surface runoff into
valleys and ravines to promote seepage.
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Figure 3 Contour ploughing, technology solution of DP54

2. On deforested ecosystems, the DPS partner used an original process of supporting soil erosion of the
earth's surface so that rainwater seeps into the soil by digging holes in the soil. Maize was poured into the
excavated pits, which are then searched for by wild animals, which, in search of food, dig holesin which
rainwater is subsequently collected. Thousands of such pits, approximately 30 cm deep, were created in

thisway in the treated localities.

Figure 4 Feeding pits, technology solution of DPS4

3. Thethird type of measures to retain rainwater were transverse barriers made on forest roads, intersections
and weighbridges, which drain rainwater into pits, from which rainwater seeps into the subsoil and

increases groundwater supplies.
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Figure 5 Transvers barriers on forest roads, technology solution of DPS4

4. The fourth type of measures taken are wooden dams in erosion grooves and ravines, in which they
periodically dry out. The basic principle was to look for effective solutions close to nature to increase the
saturation of rainwater into the soil and increase the supply of water resources, which at the same time
eliminate their contribution to the creation of flood flows.

Funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily express those of the European Union or the CINEA.
Neither the European Union nor the granting authority can be held responsible for them. 33/82




Figure 6 Wooden dams, technology solution of DPS4

b. Schedule of technology execution
For the realization of DPS4, 10 micro-watersheds in the Kysuce region were selected (M 3-5).

Subsequently, in these micro-watersheds, at the point of the outflow, hydro-meteo observation stations (M 8-
11) wereinstalled.

At the meeting with local keyholders (M10 - at Kysucky Lieskovec) 6 micro-watersheds were randomly
selected (by public draw) from the total of 10 monitored areas on which the nature-based water retention
measures will be implemented. The technology implementation is scheduled for the months M10-M 18.

Below is the list of micro-watersheds from which the first 6 micro-watersheds are where NBS will be
implemented:

1. Sucha

2. Ago Druzstvo Kysucky Lieskovec

3. Kovacové

4. Svréinovec

5. Makov pramen Kysuce

6. Trojbod

7. Cervena hora - Krizova cesta
D.1.2. THU | DALIA DANUBE REGION WATER LIGHTHOUSE ACTION 34182



8. Lodno Dalinky
9. SneZnica - Bukovce
10. VysokanaKysucou
c. Involved stakeholdersinto technology execution

Key stakeholders are forest managers (owners of private forests), farmers, fishermen, active citizens oriented
towards the environment, local governments and regional governments. All processes of project preparation
and implementation were communicated with the landowners and interested parties.

Theform of involvement of stakeholders during theimplementation of the project has multiplelevels (working
workshops, mediaoutputs, use of social networks - facebook, linkedin, lectures and demonstration of solutions
and sending messages to stakeholders).

Owners of forests and private lands are highly motivated, as it was sufficiently explained to them that it is
assumed that with the help of water retention measures, the yield of springs (which have been permanently
drying up in recent decades) will increase, biodiversity will increase on their territory and the risk of drought
will decrease.

Bojujd proti povodniam
€i suchu. Kysuce mézu
ist vdaka vyskumu
prikiadom

Incvathwya stanicu Al osackt na

oesgtoh goveaach

a Nehcto Capabovd .

Figure 7 Photo and news of stakeholder event of DPS4

Apart from local stakeholders, technology providers are also involved into the process. BARANI DESIGN
provides electrotechnical servicesin Germany and Slovakia. In cooperation with Barani Design, flow meters
will be delivered and installed in the watershed. In cooperation with the company TechPlasty.sk, specia trays
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were developed that are installed in the flows. Meters were placed in the tubs. The tubs are designed so that
the meters are protected from extreme influences and only measure real values.

d. Changeof TRL
Start TRL: 7
End TRL: 9

e. List of publicreferences (if any) for the technology component

Krav¢ik, M., Pokorny, J., Kohutiar, J., Kovac, M., & Téth, E. (2007). The New Water Paradigm-Water
for the Recovery of the Climate. Krupa Print, Zilina. http://www.waterparadigm.org

e Hesslerova, P., Pokorny, J., Huryna, H., & Harper, D. (2019). Wetlands and forests regulate climate
via evapotranspiration. In Wetlands. Ecosystem Services, Restoration and Wise Use (pp. 63-93).
Springer. https://doi.org/(https://doi.org/10.1007/978-3-030-14861-4 4)

o Kravcik, M., Gabris, P., & Kravc¢ikova, D. (2020). Projects Implemented and Lessons Learnt from the
New Water Paradigm. In W. Leal Filho, J. Luetz, &D. Ayal (Eds.), Handbook of Climate Change
Management: Research, Leadership, Transformation(pp. 1-46). Springer International Publishing.
https://doi.org/10.1007/978-3-030-22759-3_132-1

e GREEN RESTORATION PROGRAM FOR THE KOSICE REGION OF SLOVAKIA:
LANDSCAPE AND WATERSHED RECOVERY 2021 -2030. https://www.waterholistic.com/wp-
content/uploads/2021/05/K SK -EN.pdf

e Susnik, J., Masia, S., Krav¢ik, M., Pokorny, J., & Hesslerova, P. (2022). Costs and benefits of
landscape-based water retention measures as nature-based solutions to mitigating climate impacts in
eastern Germany, Czech Republic, and Slovakia. Land Degradation & Development, 33(16), 3074-
3087. https://doi.org/https://doi.org/10.1002/1dr.4373

e Willson, A., Jones, G., Paynter, G., Edser, G., Norris, D., Kravcik, M. (2023). Hydrology, carbon and
contours - the future of farming, SCIREA Journal of Agriculture, Volume 8, Issue 2, April 2023
https://doi.org/10.54647/agriculture210360

f. Validation measures

The technology will be validated by detailed measurements of the water yield in various meteorological
situations.

The use of the technology is suitable wherever surface runoff of rainwater occurs, and soil infiltration is
feasible. The application isterritorially practical in the entire Danube basin with an emphasis on damaged and
economically exploited landscapes. The potential of applicability is unlimited. The basic principle is the use
of rainwater to increase the supply of water resources, to support evaporation through vegetation, and thereby
aso to increase the intensity of photosynthesis (deposition of carbon in vegetation and soil) and
thermoregulation of the landscape through increased evaporation. The technology can be replicated locally,
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regionally, nationally, and even transnationally. All our technologies arein the public domain, so no Ilceﬁs ng,
know-how, or copyright permission is required.

g. Contribution to expected outcomes of the project
o EO3 Enhanced restoration of freshwater ecosystems;
e EO4 Increased population of the main fish, mollusc;
e EOS5 Improved protection of local communities,
o EOG6 Support the scaling up of ecosystem;
e EO7 Increased share of local revenue and business,
5.2. Awareness raising component

a. Description of the component

Currently, through the dissemination of the project, NGO People and Water is strengthening the interest in the
use of this knowledge for the protection of water resources, prevention of floods, and drought in various parts
of the Slovak regions (PreSov and Zilina Region), but also abroad (Ukraine, Germany, France, Spain, Portugal,
Hungary).

They organize work meetings, round tables, and use print media and socia networks to strengthen interest in
the knowledge gained. They help those interested in personal consultations. They work on scientific articles
in which they describe the methodological steps of NBS implementation for solving local and regional water
protection needs.

b. Schedule of the awarenessraising execution

One meeting took place in Kysucky Lieskovec in M10 with interested groups, where 6 out of 10 observed
micro-watersheds where NBS will be implemented were drawn. 45 participants took part in the meeting. Not
only the goals of the project were presented to them, but also the causes of the drying up of the springsin their
region and the plan for their rebirth.

On August 13, 2023, a news article was published in alocal newspaper that reported on the ongoing project
and its goals and procedures to achieve those goals.
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c. Involved stakeholdersinto awarenessraising for co-creation

It follows from the meetings so far that the local partners are interested in the solution (forest managers,
farmers, water managers, local authorities, fishermen, volunteers, teachers of secondary and elementary
schools and universities, associations, regional politicians and public administration offices).

d. Key messagesfor the action
Rain isagift that brings life and not waste.
All water resources originate from rain.

If we damage the landscape, the rain will run off faster than it can soak in and replenish the soil and
groundwater reserves and bring new life.

We need to close water cycles in nature and not open them, so that water accumulates in small water cycles
and does not lose them.

e. Target group for the awarenessraising action

Water managers, planners, urban planners, building authority officials, landscape architects. foresters, farmers,
fishermen, volunteers.

f. List of publicreferences (if any) for the awarenessraising activities

e Participation in the VODA Spieva competition
www.youtube.com/watch?app=desktop& v=fJU9F53vvJo

e Theair conditioner breakdown www.youtube.com/watch?v=foFR3K4omG8

o After us, the desert and the deluge? www.ludiaavoda.sk/datalfiles/44 kravcik-after-us-the-desert-and-
the-deluge.pdf

g. Validation measures

In cooperation with the Ministry of the Environment, the NGO People and Water wrote a White Report on the
imperative need to heal the climate at the global level and offered this White Report at the UN Water
Conference held in March in New York. The result of this initiative is several working negotiations, also at
the bilateral level, from which emerges the urgent need to create partnerships to support the implementation
of the New Water Paradigm to address integrated water protection and water restoration in small water cycles
on all continents (White paper: Water for Climate Healing - A New Water Paradigm | Department of Economic
and Social Affairs (un.org)
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They also supported the writing of a case study on the experience of restoring a damaged landscape through a
plan for building water retention measures based on the ecosystem principle for the KoSice Region in Slovakia
as a case study Landscape and watershed Recovery Program for the KoSice Region of Slovakia, which is
posted on the European Commission portal (https://climate-adapt.eea.europa.eu/en/metadata/case-
studies/landscape-and-watershed-recovery-programme-for-the-kosi ce-region-of-slovakial/?).

h. Contribution to expected outcomes of the project

o EO3 Enhanced restoration of freshwater ecosystems;

e EO4 Increased population of the main fish, mollusc;

e EOS5 Improved protection of local communities,

5.3. Data availability and needs for execution

a. Dataavailability

Therainfall predictions in the weather forecasts are useful, however the much more detailed scale is needed.

Rainfall/precipitation measurements by the Slovak Hydrological Service are useful. However, the network is
sparse, and historical data are not freely available in sufficient scale and detail.

Surface water flow and catchment real-time discharges are very important data practically missing presently
in Slovakia.

Contribution of modelling to pilot execution

The impact of solutions close to nature on improving the hydrology of small watercourses (decrease in flood
flows and increasein yield of springs and flows in small watercourses) will be tested at DPS4 with the use of
advanced dynamic geospatial rainfall-runoff models. This monitoring isdone on small watercoursesto be able
to capture changes in flow characteristics in the initial stages of micro-basins and subsequently trandlate this
knowledge into the definition of boundary conditions for hydrological modeling of larger hydrological
systems up to the entire Danube river basin.

5.4. Details of co-creation

Two mestings have already been held. One in M4, a discussion took place with local experts, where the best
practices in the implementation of DPS4 were dictated, as well asrisks and their elimination.

Another meeting took place in M10 with interested groups, where 6 out of 10 observed micro-watersheds
where NBS will be implemented were drawn.
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Further meetings will take placein M 18, after the completion of the implementation of the NBS with the land
managers where they were implemented. About possible comments and to find out feedback.

The next meeting should befirst with local experts (M24-30) where the stakeholders will analyse the collected
data and then with interested parties (M 30-36), where the NGO People and Water will present the measured
data from 10 micro-basins and discuss the impact of NBS on the stream flow.

Stakeholders are involved in the project at several levels:

1. Working meetings of stakeholdersin the Kysucariver basin (water managers, farmers, foresters), through
which NGO People and Water obtains feedback. At the meetings, through discussions, feedback and
recommendations are obtained, which are subsequently reflected in decisions to improve the proposed
solutions.

2. Regular consultations with administrators of the territory where monitoring devices are implemented

3. Inthe next stage, interested parties will be involved in the implementation of the NBS. Loca activists,
fishermen, and volunteers will be interested.

4. A methodology for the establishment of Water Councils at the level of natural regions and at the local
level isbeing prepared in order to strengthen community and regional water planning. The basic principle
isto strengthen cross-sectional communication between partners connected by water.

Feedback collection has several levels:

1. Open discussions about the project at meetings, workshops, round tables. Part of these meetingsis aso
theregular filling in of questionnairesto obtain feedback and the quality of the meeting, recommendations
and interest in active participation.

2. Persond interviews with stakeholders.

3. Caollecting critical observations on the current state of water and what are the possible recommendations
for improving water protection.

4. Collecting ideas from the regional press and discussing them.
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6. LOCAL ACTION PLAN: DPS5 — BEGECKA JAMA

Responsible partner for the pilot: University of Novi Sad, Faculty of Agriculture (UNSFA)

L ocal contact: AtilaBezdan

6.1.Technology component

a. Description of the component

Within the DPS5 Begecka Jama, there is the constructed wetland system (CWS) Glozan. It was built in
2004 in the Glozan settlement near Novi Sad. Researchers from UNSFA were involved in its design. CWS
Glozan has been developed and built to treat wastewater by utilizing natural processes, including wetland
vegetation, soils, and the associated microbia assemblages. This is a well-known technology, and CWS’, as
a nature-based wastewater treatment solution, can be found in numerous locations, but they need to be

designed and adapted to specific local conditions. Withinthe DALIA project, UNSFA plansto monitor, mode,
and analyse the efficiency of the CWS.

Schedule of technology execution

The CWS Glozan was built in 2004 in the Glozan settlement near Novi Sad. Within the DALIA project, we
plan to monitor, model, and analyse the efficiency of the CWS Glozan.

Involved stakeholder sinto technology execution
The following stakeholders are involved in the pilot activities:
e Loca government — controlling and supporting all activities in the region;

o Public Water Management Company "Vode Vojvoding' — responsible for all water management
activitiesin the region;

e Municipal water supply and sewage system company "Gloakvalis doo Glozan" responsible for
operating CWS Glozan.

Changeof TRL

The TRL of CWS Glozan is 9 and no changes expected during the project lifetime, as CWS Glozan is
operational since 2004.

List of publicreferences(if any) for the technology component
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¢ Agaton, C.B. & Guila, P.M.C. (2023): Ecosystem Services Vauation of Constructed Wetland as a
Nature-Based Solution to Wastewater Treatment. Earth, 4(1): 78-92.

e Arden, S, & Ma, X. (2018). Constructed wetlands for greywater recycle and reuse: areview. Science
of the Total Environment, 630, 587-599.

e Bdic, AM. & Bdic, SS. (2012): Constricted Wetlands-Sustainable Approach for Wastewater
Treatment in Rural Area. Preface/Préface: 69.

o DeFilippis, L. F. (2015). Role of phytoremediation in radioactive waste treatment. Soil Remed. Plant.
Prospec Challeng, 207-25.

e Josimov-Dunderski, J. & Beli¢, A. (2010): Pollution removal from wastewater by constructed wetland.
Letopis naucnih radova Poljoprivrednog fakulteta, 34(1): 53-59.

e Josimov-Dunderski, J. & Beli¢, A. (2011): Age of constructed wetland in GloZan [Serbia] based on
suspended matter. Annales of Scientific Work: 17-23.

e Josimov-Dunderski, J., Beli¢, A., Jarak, M., Nikoli¢, L., Raji¢, M. and Bezdan, A. (2012): Constructed
wetland-the Serbian experience. Carpathian Journal of Earth and Environmental Sciences, 7(2): 101-
110.

e Josimov-Dunderski, J., Nikoli¢, L., Beli¢, A., Stojanovi¢, S. and Bezdan, A. (2011): Nutrient levels in
a constructed wetland system Glozan (Vojvodina Province). Bulgarian Journa of Agricultura
Science, 17(1): 31-39.

e Josimov-Dundjerski, J., Savi¢, R., Beli¢, A., Salvai, A. and Grabi¢, J. (2015): Sustainability of the
constructed wetland based on the characteristicsin effluent. Soil and Water Research, 10(2): 114-120.

e Nikoli¢, L., Stojanovié, S., Knezevi¢, A., Dzigurski, D., Ljevnai¢, B. (2009): Changes of floristic
composition in the gloZan constructed wetland system (the Vojvodina province, Serbia). Annals of the
Faculty of Engineering hunedoara— Journal of engineering: 130-133.

e Pillai, JS. & BrijeshNair, A.N. (2015): Subsurface flow constructed wetlands: review of applications
and recent developments. Pollution Research, 34(4): 745-755.

o The Department of Water Management-UNSFA (2008a): ""Research study and technical model
solutions of Constructed Wetlands as wastewater purifiers for residential and other facilities located
outside populated areas™”, Investor: Ministry of Agricultureand Environmental Protection of Republic
of Serbia. (In Serbian)

e TheDepartment of Water Management UNSFA (2008b): ""Quality control monitoring and the effects
of sanitary - raw sewage treatment by Constructed Wetlands', Investor: Ministry of Agriculture and
Environmental Protection of Republic of Serbia. (In Serbian)
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e The Department of Water Management UNSFA (2011-2012): Constructed Wetlands |;1 the
conservation of water resources, Investor: Public Water Management Company Vode Vojvadine (In
Serbian).

e Vymazal, J., Zhao, Y., & Mander, U. (2021). Recent research challenges in constructed wetlands for
wastewater treatment: A review. Ecological Engineering, 169, 106318

f. Validation measures

This is a well-known technology, but it needs to be designed and adapted to specific local conditions. As
UNSFA has experience, it can help and advise on implementing the CWSs in other locations.

g. Contribution to expected outcomes of the project
o EO1 Restoration of at least 25,000 km of freeflowing rivers;
o EO3 Enhanced restoration of freshwater ecosystems;
e EOS5 Improved protection of local communities,
6.2. Awareness raising component
No awareness raising component is planned during the pilot execution of DPS3.
6.3. Data availability and needs for execution

a. Dataavailability

A database of past hydrological, climate, and weather information and data regarding future climate
projections already exists. Information regarding future hydrological conditions could be very valuable.

b. Contribution of modelling to pilot execution

As the wetland ecosystem at the Begecka Jama is very dependent on the hydrological regime, the results of
the hydrological modelling would be important. Put it shortly, excess water from the surrounding drainage
catchment, containing various pollutants, is flowing into the lake - protected nature park, so the hydrological
regimeisimportant.
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6.4. Details of co-creation

At least one meeting, sometimein 2024-2026 is planned. UNSFA is, of course, in regular communication with

the stakeholders already and informing them and consulting them in every or most of the phases of
implementation.

UNSFA will collect feedback on meetings and through questionnaires.
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7. LOCAL ACTION PLAN: DPS6 — STURGEON MIGRATION BY-PASS IRON GATES | ANIVDVI/I

Responsible partner for the pilot: : Institutul National de Cercetare-Dezvoltare pentru Protectia Mediului Bucuresti
(INCDPM)

L ocal contact: Deak Gyorgy, Tudor Georgeta, Matel Monica, Boboc Madalina and Holban Elena
7.1.Technology component

a. Description of the component

To tackle the issue of Danube River connectivity for the migration routes of the sturgeon specimens, the
implementation of DPS6 consists of four main actions:

1. Carrying out in situ measurement campaigns for hydrodynamic and morphological parameters (2D and
3D bathymetry, water discharge, water velocity vectors) to deter mine the most suitablelocation for the
ultrasonic tagged sturgeon specimens monitoring stations.

2. Commissioning of three ultrasonic tagged sturgeon specimens’ detection gates.

3. Development and implementation of the Iron Gates| and || by-pass strategy and solutions (adapted to
each hydropower station special conditions).

4. Demonstration of the innovative solution effectiveness by ultrasonic tagged sturgeon species monitoring
by boat.

The involved technologies used in the above processes are:

1. Detection-gates commissioning - each one consisting of 2 INCDPM patented sturgeon migration systems;
they will play the role of fixed monitoring for the ultrasonic tagged sturgeon specimens by detection of
the signal from the tags when the specimens migrate in their vicinity

2. Specia upstream by-pass solutions adapted to each hydropower station — they will be used to assist
ultrasonic tagged sturgeon specimens to pass upstream the Iron Gates |

3. Scientific fishing: INCDPM field experts will carry out the sturgeon tagging procedure developed by
INCDPM and approved by the International Experts Committee

4. Mobile monitoring for the tagged sturgeon specimens — will be carried out by the INCDPM field expert
teams, for the Danube Romanian sector and by joint effort with the Serbian and Hungarian DALIA
partners on the Baziag — Danube fluvial km 1780. There must be determined a solution for the INCDPM
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team to be able to demonstrate the innovative solution effectiveness for the 700 fluvia kilometers of the
Danube Sector located in Serbia and Hungary.

5. Specia downstream by-pass solutions adapted to each hydropower station — they will be used to assist
ultrasonic tagged sturgeon specimens to pass downstream the Iron Gates I, to decrease the risk for the
specimens while they migrate to the Black Sea.

There are considered different possible sturgeons’ behaviour scenarios regarding their upstream and
downstream movements and their wintering and reproducti on phases, the by-pass technol ogies being designed
to decrease the risk while migrating upstream and downstream.

b. Schedule of technology execution

1. The commissioning of the detection gates is planned for Spring 2024 and they will be located at least a)
downstream Iron Gates II, b) downstream Iron Gates I, c) close to Bazias (Romania-Serbia state
boundary). Depending on the tagged sturgeon specimen’s behaviour on the 700 fluvial kilometres beyond
the Romanian territory, INCDPM will have to commission other temporary monitoring stations, their
placement to be determined case by case.

The exact location will be determined after carrying out specific measurement campaigns for
hydrodynamic and morphological parameters, also planned for Spring 2024 for the 3 known detection
gates. For the temporary ones, also there will be carried out in situ measurements.

2. The upstream by-pass solutions implementation is foreseen to start in Spring 2024 at the location of the
Iron Gates I (44° 40° 1.9524°°N; 22 ° 31’ 29.514”’E) and Iron Gates II (44° 18’ 41.256°N; 22 ° 34’
18.8976°’E).

3. INCDPM will carry out scientific fishing campaigns for the Spring 2024, Autumn 2024, Spring 2025,
Autumn 2025 seasons on the Lower Danube section (from the Danube River mouths to the Black Seato
Danube fluvial km 863 - Iron Gates 1) in which sturgeon specimens will be ultrasonic tagged. There is
considered also the Spring 2026 season if it will be necessary.

4. Following the implementation of B and the scientific fishing campaigns, the tagged sturgeon specimens’
movementswill be monitored using both the detection gates and by boat, using mobile VR-100 equipment,
on the Romanian territory until Bazias (44° 49 2.5392”°N; 21° 23’ 21.102”°E) by the INCDPM team and
further on, with assistance from the Serbian and Hungarian partners, until Danube fluvial km 1780.

5. The downstream by-pass solutions implementation is foreseen to start in Spring 2024 at the location of
the Iron Gates I (44° 40 1.9524°°N; 22 ° 31’ 29.514”’E) and Iron Gates II (44° 18* 41.256°°N; 22 ° 34’
18.8976°’E).

c. Involved stakeholdersinto technology execution

As main stakeholder, Hidroel ectrica, the operator or the Iron Gates hydropower system has been involved in
the design of the by-pass strategy and implementation of the by-pass solutions.

Local fishermen will be directly involved in the catchment phase of the scientific fishing process.
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Minigtry of the Environment, Waters and Forests and the National Agency for Fishing and Aquaculture will
supply the necessary scientific fishing permits required to carry out scientific fishing and ultrasonic tagged
sturgeon specimens monitoring.

d. Changeof TRL

INCDPM has extensive expertise for the required measurement campaigns, scientific fishing, ultrasonic
tagging, and monitoring (fixed using detection gates and mobile, using VR-100 on boats) of sturgeon
specimensin the Lower Danube section, the specific technology developed and applied in the DALIA project
is represented by the by-pass innovative solutions that are currently patent pending.

Table2: Changein TRL of the technologies executed in DPS6

Technology Start TRL | End TRL
Detection-gates commissioning 7 8
Scientific fishing 7 8
Upstream by-pass solutions 2 8
Mobile monitoring for the tagged sturgeon specimens 7 8
Downstream by-pass solutions 2 8

e. List of publicreferences (if any) for the technology component
Detection-gates commissioning

e Gy Dedk., A. M. Badilita, |. Popescu, M.Tudor (2014) Research on sturgeon migration behaviour
using a hew monitoring, control and alarming system. Journal of Environmental Protection and
Ecology, 15(3) pp 944-953

e Raischi, M. C,, Oprea, L., Deak, G., Badilita, A., & Tudor, M. (2016) Comparative study on the use
of new sturgeon migration monitoring systems on the Lower Danube. Environmental Engineering &
Management Journa (EEMJ), 15(5)

Upstream/downstram by-pass solutions
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e E.Holban, Gy. Deak, R. Matache, T. Danilache, M. Matei, M. Boboc, M. Raischi, I.Gheorghe, A.
Keresztesi, F. Kilar (2022) Identification of sturgeon behavior in different hydromorphodynamic
conditions resulting from the implementation of hydrotechnical arrangements, International Journal
of Conservation Science Volume 13, Issue 2 pp 743-750

e Raischi, M., DEAK Gy., Oprea, L., Raischi, N., Danalache, T., & Matei, S. (2020): The impact of
anthropogenic pressures on sturgeon migration in the Lower Danube. In IOP Conference Series: Earth
and Environmental Science Vol. 616, No. 1, p. 012030

Scientific fishing

o QGy. Dedk, 1. Sadica, M. Matei, E. Holban, M. Raischi, A. Jawdhari (2023) The Preference of
Anadromous Sturgeon Species Regarding Temperature and Depth Parameters During Spawning
Migration in The Lower Danube, E3S Web of Conferences 437, 02005,
https://doi.org/10.1051/e3sconf/202343702005

o Deak Gy., Raischi M., BadilitaA. M., DanalacheT., Cristea A., Holban E., Zamfir S., Boboc M. G.,
Matei M., Uritescu bB., Bogjal., Stefan D.; Tudor G. (2017) Actual status, pressures and preserving
perspectives of sturgeon species from lower Danube River, 8th International Symposiom on
Sturgeons, Vienna

Mobile monitoring for the tagged sturgeon specimens

e Deak, Gyorgy & Matei, Stelian (2023) Advanced Monitoring and Conservation of Sturgeons on the
Lower Danube: Challenges, Techniques, and Outcomes. EEAC 31st Conference

e Raischi, M. C., L. Oprea, DEAK Gy., M. Boboc, M. Matei, N. Raischi (2017) Investigation of
sturgeon migration routes using the most adequate monitoring techniques in difficult hydrological
conditions of the Danube River. Journal of environmental protection and ecology 18, no. 1 pp 147-
157" 1.

e Agaton, C.B. & Guila, P.M.C. (2023): Ecosystem Services Valuation of Constructed Wetland as a
Nature-Based Solution to Wastewater Treatment. Earth, 4(1): 78-92.

f. Validation measures

DPS6 aims the sturgeon ultrasonic tagged specimens’ by-pass the Iron Gates hydropower plants, the patent
pending innovative solution, istailored specifically for these physical obstacles. The other components of the
pilot, that consist of sturgeon monitoring by using fixed systems and mobile monitoring by boat, are designed
to be attuned to the specific tags used for the specimens.

The degree of transferability depends on the specific conditions that would have to be met for the major
components of the DPS actions and on the INCDPM involvement.
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The potential for scale-up consists in determining the specific conditions of other locations along the Middle
and Upper Danube and other rivers that have sturgeon populations where physical obstacles like dams,
hydropower stations, submerse obstacles etc. exist, development of strategies and by-pass solutions tailored
for the determined conditions in correlation with the sturgeon specimen’s behaviour. Commissioning more
detection gates along the Danube would be another potential scale-up option.

Regarding the intellectual property, the monitoring stations are under INCDPM patent, as will be the specific
solutions developed.

g. Contribution to expected outcomes of the project
e EO4 Increased population of the main fish, mollusc;

o EO6 Support the scaling up of ecosystem;
7.2. Awareness raising component

DPS6 INCDPM team does not intend to carry out any specific social awareness raising actions, the
involvement of the targeted stakeholders being related to the described technol ogiesimplementation aswritten
above.

To exploit the upscaling potential, there are specific conditions to be met to tackle the problem. Danube
sturgeon’ historical migration routes discontinuity already represents a well-known issue that requires the
involvement of the stakeholders capable to implement the technologies (i.e. hydropower dams’ operators and
authorities) rather than the society. These stakeholders are part of the strategies and solutions to be developed
under DPS6 and will be adapted to the specific local conditions, such as INCDPM is approaching the Iron
Gates hydropower system by-pass by ultrasonic tagged sturgeons.

7.3. Data availability and needs for execution

a. Dataavailability

To plan for the ultrasonic tagged sturgeon specimens upstream/downstream movement scenarios, there will
be used data on the water levels recorded in the gauging stations placed along the Lower Danube.

Data to be acquired by the INCDPM field experts during the implementation of DPS6: hydrodynamic and
morphological parameters for determining the exact location for the detection gates will be measured during
high-resolution multibeam bathymetry, ADCP single-beam (discharge and water velocity) and topometric in
situ campaigns.
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For the Serbian and Hungarian Danube sectors on which the ultrasonic tagged sturgeon specimens’ movements
will be monitored, data on the water depth will be required to determine the possible locations of the
wintering/reproduction aress.

b. Contribution of modelling to pilot execution
The main modelled parameters that can support the DPS6 implementation are:

o water temperature (influences the upstream/downstream movements of the ultrasonic tagged sturgeon
specimens)

o water level/water depth (to determine the possible locations of the wintering/ reproduction areas for
the sturgeon specimens

7.4. Details of co-creation

With Hidroelectrica INCDPM intends to have meetings each semester with their representatives. With the
local fishermen general meetings will take place each fishing season (spring, autumn). With the national
authorities, meetings will take place each year, to renew the required fishing permits.

The main stakeholder to be involved in the implementation of DPS6 is represented by Hidroelectrica, the
operator of the Iron Gates hydropower system.

The local fishermen, that will provide the sturgeon specimens to be ultrasonically tagged by the INCDPM
team, will be included in the necessary scientific fishing permits, as required by legislation.

The national authorities will be involved by providing the fishing permits, based on reports on the INCDPM
activities (scientific fishing and tagged sturgeon specimens monitoring (carried out yearly).

For the Serbian and Hungarian Danube sectors targeted by the mobile by boat monitoring with VR-100, the
required permits will be obtained in collaboration with the DALIA partners from each country.

As the planned actions for the implementation of DPS6 require interactive activities with the involved
stakeholders, their feedback, either formally or informally collected, will be actively included in the
development, and carrying out the project’s tasks.
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8. LOCAL ACTION PLAN: DPS7 — DANUBE DELTA — SULINA BRACH

Responsible partner for the pilot: National Institute of Hydrology and Water Management (NIHWM) and “’Dunarea
de Jos’’ University of Galati (UDJG)

Local contact: Maria Cristina Trifu (NIHWM), Catalina Iticescu and Stefan Petrea (UDJG)

8.1.Technology component

a. Description of the component

The Nationa Institute of Hydrology and Water Management (NIHWM) has coordinated a long-term
guantitative monitoring programme on the Sulina Branch, at four hydrometric stations.

As a new approach, this monitoring programme on the Sulina Branch, has been completed in DALIA project
with more detailed measurements (new cross sections, near Danube’s bifurcations and confluences, for water
flow, suspended sediment concentrations, sediment granulometry, cross section profiles) and with continuous
monitoring system before discharge into the Black Sea. The installed automated station, build at the Sulina
Semnal Ceata (coordinates: X: 416516.108 ; Y: 874096.232) has 5 sensors, which records (every hour) the
values of thefollowing parameters: water level, air and water temperature, suspended sediment concentrations
and salinity. The automated station, located on the right bank, is powered by a battery charged by two
phaotovoltaic pands (each 20 W) and a coffered equipment for datalogger.

Automatic stations represent a well-known technology and can be installed in different locations, but it is
necessary to be designed and adapted to specific local conditions and specific purpose. NIHWM was involved
in configuring the continuous monitoring system and equipping it with sensors, in addition of carrying out “in
situ” measurement campaigns for hydrological and morphological parameters (bathymetry, water discharge,
water velocity, water temperature). Sedimentation and erosion phenomena were assessed over the distance
between two hydrometric stations and the analysis was further detailed for shorter distances, considering the
new sectionsin the field campaign.

UDJG is responsible for the development of an integrated sustainable monitoring tool, based on historical
dataand pre-monitoring data (created as aresult of in-situ sampling champaigns and analytical determinations
performed by both UDJG and NIHWM), in order to develop virtual sensors and forecasting models that are
meant to build capacity among stakeholders involved within the DPS7 activities, offering versatile capacity
for upscaling and replication, as well as for integration in an holistic monitoring tool that can unify various
regions, part of EU Green Corridors. A series of machine learning algorithms will be used, separately or in an
integrated manner, to develop high-accuracy prediction (e.g. XGBoost, MLR, RandomForest, GAM) and
forecasting models (e.g. ARIMA agorithms) that can be integrated into a high-precision decision support tool
(DST). In the end, if the amount of collected data permits it, deep learning convolutional neural networks
(CNN) will be used to ensure a better valorisation of the results. Database will be created from water and
sediment quality parameters and will generate specific indicators as the water quality index (WQI), Potential
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Ecological Risk Index (RI), Geo-accumulation Index (Igeo), the Contamination Factor (CF), or the Pollution
Load Index (PL1), that will beinvolved in the modeling process as well.

Also, to support the NIHWM sediment’s quantitative evaluation activities, UDJG will be able to offer data
related to sediments’ concentration in the water column, as well as their classifications on various dimension
groups

b. Schedule of technology execution

Sediment monitoring activities cand be implemented for most replication sites. Good understanding of
sediment budget along theriver isbased on historical dataanalysis, field campai gnsand continuous monitoring
system. First, NIHWM has analysed the sediment load at the hydrometric stations along the river, for along
period of time. A detailed analysis concerning the discharge and sediment loads, per months, seasons, years,
and hydrological regime was performed. The second step is linked to field campaigns, organised taking into
account the bifurcations and confluences, in order to know, in details, where the settlement/erosion processes
occur. This activity was planned for three hydrological regimes (high, medium and low flows) during the
period 2023-2025. The third step concerns the installation of a continuous monitoring system to know the
amount of sediment reaching the Black Sea. Devel opment and creation of the automated station started in June
2023 and finished in January 2024. Correlation between “in situ” data versus standard method (using
laboratory analysis) is planned to be obtained through frequent measurements in 2024, and almost 4
samples/per month thereafter. Thefirst field campaign, at low flow regime, started in May 2023 and the final
results related to the water and sediment concentrations and granulometry have finished in November 2023.
Other field campaigns will be accomplished in 2024-2025 to obtain information for sediment budget.

The UDJG team has gone through several stages in achieving the objectives proposed in this task. UDJG
carried out 3 water and sediment sampling campaigns and 1 joint sampling campaign (with NIHWM) that
aims to screen the entire Sulina branch (June 2023 — February 2024). The samples taken were analysed in the
laboratories of the Rexdan Research Infrastructure. The stations where the samples were taken are presented
in the below table.

Table3: Changein TRL of the technologies executed in DPS6

Sampling stations | Geographical coordinates

Partizani 45.19330, 28.95869
Maliuc 45.17459, 29.11427
Gorgova 45.18153, 29.17888
Crigan 45.17358, 29.42541

Interimar Sulina 45.18125, 29.51804

Sulina 45.16208, 29.68527
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The analytical data are being processed within REXDAN RI and the modelling algorithms are being applied
to the first databases. The preliminary results revealed good accuracy — however, to be demonstrated and,
further on, replicated successfully, high accuracy is targeted to be achieved. This imposes future sampling
campaigns to extend the database and to ensure the necessary background that will generate the initial
desideratum of elaborating a high metrics integrated DST. Also, the structure of the database is important
since it must cover the seasonality within the DS7. Thus, the sampling campaign activity will be extended
from September 2023 until August 2024 — however, no extra budget will be needed.

The sediment transport dynamics can be supported by UDJG through data on sediment concentration and
dimensions in the water column — these data among 2 campaigns and will be, further on, continued in a 3rd
one, that is scheduled to be performed until August 2024.

The resulting numerical dataset is used as emphasised in the next figure.
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Figure 8 The analytical framework flow of DPS7

It can be observed that the autoML script is used to identify various machine learning based algorithms’
performance (revealed by the accuracy metrics) in predicting the feature importance of the independent
variables.

The following main machine learning algorithms are used:

Decision Random Forest (DRF) Machine Learning Algorithm;

e Deep Learning Algorithm;

e Gradient Boosting Machine (GBM) Algorithm;

e Stacked Ensemble Machine Learning Algorithm;

¢ XGBoost Machine Learning Algorithm.

The obtained resultswill be presented in astudy that the UDJG research team will complete by the 36th month
of project implementation, when WP1 ends.

c. Involved stakeholdersinto technology execution

The next types of stakeholders will be involved in the integrated sustainable monitoring tool, for sediment’s
guantity and quality point of view, technology implementation:

1. Technology providers — the full modelling technology baselines will be developed by UDJG. NIHWM
will benefit from the support of technology providers for the installation of the monitoring station,
according to NIHWM specifications, on the base of characteristics of the study areaand the location itself.

2. Organizations that manage the river (Romanian Water Authority) and surrounding areas as key
stakeholdersin sharing data related to water quality and sediment management activities.

3. Navigation Authority — that assures the maintenance of the fairway, represent stakeholders in sharing
information about dredging activities along the Danube and at the mouth of the Sulinabranch

4. Locas(municipalities, NGOs, etc.) areimportant in the success of the technology benefits dissemination
since they have in-depth connections with the stakeholders.

5. Universities — with arole in supporting publication and impact multiplication, as the produced data will
not be only used to support local actions, but to support/host the extended dissemination of research
activities.

d. Changeof TRL
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Table4: Changein TRL of the technologies executed in DPS7

Technology Start TRL End TRL
Continuous monitoring equipment 6 8
Research about sediments budget analysis on Sulina branch 5 7
Prediction models that invoves water and sediments quality 5 7
Forecasting model that invoves water and sediments quality 5 7

The last two lines of the above table represent TRL changes of the machine learning-based analytical
framework of the DPS7.

e. List of publicreferences (if any) for the technology component

Simionov, I.-A.; Cristea, D.S.; Petrea, S.-M.; Mogodan, A.; Jijie, R.; Ciornea, E.; Nicoara, M.; Turek
Rahoveanu, M.M.; Cristea, V. Predictive Innovative Methods for Aquatic Heavy Metals Pollution
Based on Bioindicators in Support of Blue Economy in the Danube River Basin. Sustainability 2021,
13, 8936. https://doi.org/10.3390/su13168936

Puiu-Lucian Georgescu, Simona Moldovanu, Catalina Iticescu, Madalina Calmuc, Valentina Calmuc,
Catalina Topa, Luminita Moraru, Assessing and forecasting water quality in the Danube River by
using neural network approaches, Science of The Total Environment, Vol. 879, 2023, 162998, ISSN
0048-9697, https://doi.org/10.1016/j.scitotenv.2023.162998.

Mohammad Abdullah Abid Almubaidin, Sarmad Dashti Latif, Kalaiarasan Balan, Ali Najah Ahmed,
Ahmed El-Shafie, Enhancing sediment transport predictions through machine learning-based multi-
scenario regression models, Results in Engineering, Vol. 20, 2023, 101585, ISSN 2590-1230,
https://doi.org/10.1016/j.rineng.2023.101585.

Assessment of Heavy Metal Pollution Levelsin Sediments and of Ecological Risk by Quality Indices,
Applying a Case Study: The Lower Danube River, Romania, Water 2021, 13, 1801.
(https://doi.org/10.3390/w13131801)

Lower Danube Water Quality Quantified through WQI and Multivariate Analysis, Water 2019,
Volume 11, Issue 6, 1305, (https://doi.org/10.3390/w11061305)

Petrea, S.M.; Zamfir, C.; Simionov, [.A.; Mogodan, A.; Nutd, F.M.; Rahoveanu, A.T.; Nancu, D.;
Cristea, D.S.; Buhociu, F.M. A Forecasting and Prediction Methodology for Improving the Blue
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Economy Resilience to Climate Change in the Romanian Lower Danube Euroregion. Sustainability
2021, 13, 11563. https.//doi.org/10.3390/su132111563.

f. Validation measures

Considering the accumulated experience, NIHWM can help and advise on configuration and installation of an
automatic station in other locations. Also, NIHWM can help to organise field campaign and to perform pre-
monitoring of sediment load, along the river, to know the location of the deposition/erosion processes and to
understand the modification of sediment budget before the mouth of the river. The setup of an automatic
station in other location could be done with ease, considering the following aspects:

e hydrological criteria (main course of river);

e cohesive or anthropic shore;

e vegetation free zone or with avery low density of vegetation,;

e without pollution sources or floating waste polluted waters;

o thelocation should be placed in a safe area or surveyed by camera;

e other necessary conditions related to security and the placement of continuous monitoring sensors.

The technology of UDJG can beimplemented in similar replication sites. However, historical/pre-monitoring
data are needed to calibrate/optimize the models of DST. The location which will be used for replication must
offer ahistorical database in terms of sediments quantity, quality and water quality or must be ableto perform
pre-monitoring to create such a database, as extended as possible, suitable to be used for the training stage for
optimizing the DST machine learning models. The metrics for model validation should reveal good accuracy
(at least 70-80%).

g. Contribution to expected outcomes of the project

e EO3 Enhanced restoration of freshwater ecosystems;

o EOG6 Support the scaling up of ecosystem;

8.2. Awareness raising component

No awareness raising component is planned during the pilot execution of DPSY.

8.3. Data availability and needs for execution

a. Dataavailability
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No historical data related to sediments and water quality were recorded within DPS7. Suspended sediments
concentrations, without connection with water quality, were recorded before DPS7, in the framework of 4
gauge stations. Hydrometeorological data along the Sulina Branch and at the Sulina Semnal Ceata section,
have been analysed to know the conditions and the sediment transport along the Danube River before the
installation of the continuous monitoring egquipment. More information regarding the sediment transport and
settlement/erosion process along the Danube was obtained on the base of the field campaign. Due to
cooperation with the Danube Sediment Project, information about the characteristics of an optical sensor to
obtain continuous sediment data was used. Correlation between “in situ” data and the standard method for
sediment concentration will be obtained by sampling.

Synergic approaches with atmospheric quality analysis can be targeted, in order to offer the background for a
validation support tool. A limited database related to water quality in the Sulina Branch will be input by the
Romanian Water Authority. However, most of the database used for training the models will be generated as
aresult of analytical procedures, analysing the samples collected through in-situ campaigns (fact valid for both
sediments and water quality datasets).

b. Contribution of modelling to pilot execution

With the modelling, the main am is to link the sediments’ quantitative data to the flood forecasting and
sediments transportation models, developed by the partners from other DPSs. Thus, an early alarm system
could be in operation to announce when suspended sediments concentrations (turbidity) increase. On the other
hand, due to climatic changes, in the last years, the hydrological regime of the Danube Deltais characterized
by lower flow, so the climate change model (delivered by other DSs) could help to understand changesin the
hydrologica regime. The hydrological modelling can be integrated with the DSP7 data since the dynamics
influence the sediments’ dynamics and accumulation and therefore the presence of pollutants within the water-
sediments matrix.

The UDJG DST will be validated in the DS by performing, as execution, another validation campaign that
will generate data means to be used for cross-checking with the virtual sensors.

8.4. Details of co-creation

Within the pilot, the next activities for stakeholder’ s implication will be carried out:

1. 2024 — data sharing (from automated station) with Romanian Water Administration and Navigation
Authority

2. 2026 — results of models will be shared with Romanian Water Administration
3. 2024 and 2025 — publication for Danube day.

Topicslinked to the actual developments of the pilot, aswell as aligned with other requirements of the project.
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Both partners will contribute as well. For the involvement of stakeholders, questionnaires/flyers will be done
and distributed among stakeholders and communities of practices. Small workshops/meetings will be
accomplished. The stakeholders will be rather involved after plan development and implementation.

Stakeholders will be part of our implemented actions by using the data of the automated station and the results
of the modelling approach. The obtained data will represent good support for the Navigation Authority
concerning the maintenance of the fairway. The results of the hydrological analyses and model will be
provided to the Romanian Water Administration, helping them to actualize the Danube National M anagement
Plan or other water management documents.
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9. LOCAL ACTION PLAN: DPS8 — PLASTIC CUP - BEST PRACTICES AGAINST PLASTIC
POLLUTION ON THE BODROG RIVER

Responsible partner for the pilot: Plastic Cup Society (THU)

Local contact: Attila David Molnar and Miklos Gyalai-Korpos
9.1.Technology component

a. Description of the component

Aligned with the pillars of Plastic Cup, the next technologies will be further developed and applied within the
pilot area. The development process serves the objectives to allow utilization in other settings. Plastic Cup
Society firmly believes in the substantial potential of the below solutions to tackle plastic waste, not only
within DPS8 but also for broader application in other regions.

Thefirst three technologies help user to better understand the movement of the plastic flood and locate polluted
areas for cleanup actions, while the fourth development supports the removal of floating riverine litter from
theriver.

1. Pollution map development — the online pollution map provides a platform where volunteers can record
polluted floodplain areas along any river of the Danube Region, as well as apply and learn RiverSaver
protocols supporting involvement of locals and cleanup actions. Plastic Cup Society, with theinvolvement
of expertsis going to have the proper coding background, and with involving volunteers and locals, trial
it in the pilot area based on monitoring actions and by development and promotion of RiverSaver
protocols.

2. GPS bottle — the GPS bottle is a normal, wide-mouthed plastic bottle filled with GPS and data transfer
technology. Upon release into the river, it will start recording and signalling the route allowing better
understanding of plastic floods and support hydrological modelling of the plastic for early forecast. GPS
bottles have been developed by Plastic Cup Society in partnership with Waterscope Inc. Based on the
trials and experiences with thefirst version, now an updated technology will be delivered and tested in the
pilot area.

3. Remote sensing — Remote sensing of the formation of floating waste accumulations was tested using
Sentinel-2 and PLANETSCOPE satellite imagery and machine learning. An automated evaluator for
waste monitoring and change detection was devel oped. The program provides an easy and robust solution
to configure territories for continuous observation. The application downloads satellite images from the
mentioned sourceson adaily basis (given that anew imageisavailablefor the sel ected area) and compares
the amount of waste covered surface to previous images. In DALIA, further trials will be conducted to
provide valuable input for modelling efforts and enhance our understanding of plastic pollution dynamics
in the Bodrog River, particularly with regard to the early detection and warning system related to
forthcoming plastic floods.
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4. Professional river cleanup — for removal of floating plastic waste during flooding, further testing on the
cost-effective and highly impactful riverine litter skimmers are planned. The solution is based on the
application of long, rigid, modular booms. Unlike traditional containment booms with a deeper draft to
contain waste and/or oil, the boom skims the water surface not to contain pollution but to create a series
of whirlpools on the downstream side of the boom. The suction force generated by the series of whirlpools
divertsfloating riverine litter particles towards the collection zone for retrieving. The solution is adaptive
asit can be attached either to aworkboat or to the riverbank. Within the pilot area, Plastic Cup Society is
to further develop the concept and prototype with designing and building the next version, and trial it on
Bodrog river in framework of professional cleanup actions.

b. Schedule of technology execution

1. Pollution map development — aready started in Sept 2023 and will finish Spring 2024 with the betarel ease,
final domain and framework with Riversaver protocolsto be implemented by Summer 2024, with further
testing and improvements during the pilot execution. Broader promotion foreseen from end of 2024. Desk
based work, promation and case studies along the Hungarian section of the Bodrog River. Monitoring of
pollution areas along the Hungarian section of the river is planned three times during 2024-25 (Jan-Feb
2024, Dec 2024-Jan 2025, Dec 2025).

2. GPS bottle — design and improved functions of the next version will be defined in January 2024, with
delivery foreseen Spring 2024. Followed by testing in the pilot area (timing depends on floods) with using
the data as input for hydrological modelling and pollution mapping. Along the Hungarian section of
Bodrog River.

3. Remote sensing — testing the application and methodology on the pilot areais foreseen from Spring 2024.
Desk based research with potential on the spot validation.

4. RiverineLitter Skimmer — design and building planned between February and June 2024, with installation
and potential trials from Summer 2024 (depending aso on floods). Installation location: Olaszliszka,
Bodrog River

c. Involved stakeholdersinto technology execution

The next types of stakeholders have been already involved in the planned activities:

1. Technology providers — externa experts and subcontractors are involved in the technology development
and creation.

2. Locals (municipalities, citizens, schools, NGOs, etc.) are of key importance in the success of the
technology development with amutually beneficial process. With applying and allowing the technologies,
their location, the river will get cleaner and more targeted and efficient actions can be catalysed. The
Riversaver protocols available from the map will target locals (schools, citizens and restaurants) and
helping them to do something for the river and start taking care of the river. Municipality of Olaszliszka
isakey local stakeholder as location for the River Saver Center as a headquarter for our local activities.

3. Organizationsthat manage the river and surrounding areas as key stakeholdersin shared responsibility for
good quality of surface waters. In case of the Bodrog River, those include the water authorities (OVF and
itslocal counterpart EMVIZIG), national park of Aggtelek, etc.
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4. Universities— with rolein supporting publication and impact multiplication, as the produced data will not
be only used to support local actions, but to support research. The GPStrack datawill support hydrological
modelling of riverine litter spreading at the Budapest University of Technology and Economics, while
remote sensing data will be processed at the E6tvos Lorand University.

d. Changeof TRL

Table5: Changein TRL of the technologies executed in DPS3

Technology Start TRL | End TRL
Pollution map development 6 8
GPS bottle 6 7
Remote sensing 5 8
HYDR 5 8

e. List of publicreferences (if any) for the technology component

GPS bottle:

e Fleit G., Nagy T., Malnas A.K., Husztik D., Ilcsik Cs., Molnar D.A., Gyalai-Korpos M., Baranya S.
(2023) Coupled Field and Numerical Analysis of Riverine Macroplastic Transport. In Proceedings of
the 40th IAHR World Congress, 21-25 August 2023, Vienna, Austria

Pollution map:

o A.D.Molnar et al. (2023) Monitoring coastal riverine litter accumulations in the Tisza River Basin, In
Proceedings of the 40th IAHR World Congress, 21-25 August 2023, Vienna, Austria

e Pollution map current release: www.tisztatiszaterkep.hu
Remote sensing:

e Magyar, D., Cserép, M., Vincellér, Z., & Molnar, A. D. (2023). Waste Detection and Change Anaysis
based on Multispectral Satellite Imagery. arXiv preprint arXiv:2303.14521.
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HY DR prototype: https.//www.youtube.com/watch?v=gQbs5hEDE4k

f. Validation measures

1. Pollution map development — the final pollution map will contain the rivers of the Danube Region, thus
supporting everyone within theriver basin who wantsto do something for clean rivers— just mark polluted
areas, or organize cleanups, adopt river shore, or qualify a restaurant as river saver. The Riversaver
protocols can be applied anywhere.

2. GPS bottle — tailored to the country’s data transfer protocols and GSM network, GPS bottles will be
accessible on non-profit price through Plastic Cup and Waterscope

3. Remote sensing — with the application ready, the system can anayse rivers and other polluted areas
everywhere the globe assuming that good quality pictures with frequent updates are available

4. HYDR - it’s an open access technology together with the plastic cup’s work boat — the designs and
blueprints will be available for everyone.

g. Contribution to expected outcomes of the project

EO1 Restoration of at least 25,000 km of freeflowing rivers;

o EO3 Enhanced restoration of freshwater ecosystems;

e EOS5 Improved protection of local communities;

o EOG6 Support the scaling up of ecosystem;

e EO7 Increased share of local revenue and business;

9.2. Awareness raising component

a. Description of the component

Based on involvement of locals via knowledge sharing and awareness raising, Plastic Cup aims to organize
the next events at the Bodrog River during 2024-25 within the DALIA project:

1. Community River Cleanups (CRC) — based on our published methodology (see references), a series of
cleanup actions will be organized during the pilot execution. Participants of the cleanups will be locals
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and Plastic Cup volunteers. Just before the cleanup, a training will be held about our methoddiagy to
motivate |ocals to organize their own cleanups.

2. River Litter Lab tour —The River Litter Lab is a mobile co-working and workshop space designed to
resemble a pirate ship, both on the inside and outside. Upon stepping aboard, visitors are greeted by
seasoned Plastic Pirates who guide them through an immersive experience. Here, individuals become
acquainted with the origins, formation, and composition of riverine litter. They gain hands-on knowledge
on how to sort these materials and breathe new life into them. Plastic Cup will launch River Litter Lab
tourswith support of volunteers during the pilot implementation to local schoolsin the Bodrog and Hernad
rivers’ valley.

3. Riversaver Centre concept development — awareness and stakeholder engagement protocol and tools.

4. Riversaver toolkit and map promotion: the online map holds unique potential from an environmental
education perspective aswell, not only the pollution mapping. The map will offer opportunities to engage
various stakeholders, including water authorities, conservation experts, NGOs, schools, and more, in these
activities. The availability of multilingual and easily accessible protocols will facilitate the participation
of third-party entities in becoming part of the solution to combat plastic pollution in our rivers. Once the
map is working, case studies for River Saver protocols and promotion will be developed and launched.

b. Schedule of the awarenessraising execution

1. Community River Cleanups (CRC) — two winter cleanupsin the Bodrog's floodplain planned (Feb-March
2024, Jan-March 2025), a cleanup (potentially international) on Hernad River (May 2025), and DALIA
will contribute to the large, multiple days cleanup (Bodrog Plastic Cup) on Bodrog River, too. In the 2024
edition (Aug-Sept), we are planning to invite the project partners for a cleanup combined with pilot site
visit and project meeting, while in 2025 (Aug-Sept) combined with the RiverSaver toolkit promotion and
case studies’ showcase.

2. River Litter Lab tour —Three tours are planned during school time in the Hernad and/or Bodrog valley, in
the next schedule: Apr-May 2025 and Oct-Dec 2025.

3. Riversaver Centre concept development — the local Riversaver Centre is based in Olaszliszka and its
development has been ongoing, by Sept 2024 most of the planned development will be visible and ready
to show for the project partners.

4. Riversaver toolkit and map promotion: as written in the technical part of this survey, broader promotion
can start from end of 2024, however, during the testing period before that, local case studiesfor Riversaver
locations and protocols will be developed together with local stakeholders.

c. Involved stakeholdersinto awarenessraising for co-creation
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The key stakeholders for the awareness raising actions are Plastic Cup volunteers and locals. Our volunteers
have the knowledge to launch and organise those events and more importantly to actively involve and engage
locals, and train and motivate them to start actions by own. Locals (schools, children, citizen) are the other
important type of stakeholders — we would like to engage them and motivate them to act by own and start
connecting and feeling responsibility for the rivers. Already active locals in the pilot region will enable and
support us with organizing the activities and reach more potential river saver. The focus is on involvement,
knowledge sharing and long-time engagement.

d. Key messagesfor the action

1. Methodsfor cleanups, how to organize cleanups

2. What ariversaver can do? how can my school become ariver saver and adopt shore? How can arestaurant
operatein river saver mode?

3. Value of clean water from multiple perspectives: health, tourism, outdoor activities, nature

4. Plasticisnot waste — secrets of plastic upcycling

5. Everyday takeaways: prevention and recycling

e. Target group for the awarenessraising action

Key target groups are locals and schools. Nevertheless, everyone having alink to the river is the target group
of plastic cup’s actions, so for the river saver map, too. Schools can access educational materials and explore
extracurricular activities like River Adoption. Restaurants and buffets can learn about the requirements and
conditions to establish venues that can be recognized as Riversaver restaurants. NGOs, local communities,
and fishermen can access vital information about plastic pollution and even initiate community river cleanup
actions of their own. Water authorities and water engineering experts can access real-time information and
forecasts, aiding them in preparing for potential plastic floods.

f. List of publicreferences (if any) for the awarenessraising activities

e Riversavers Handbook: https://tisztati sza.eu/wp-content/upl oads/2023/10/5IN1-BOOK-1-en.pdf

e Aquatic Plastic - The Transnationa River Cleanup Handguide: https.//www.interreg-
danube.eu/uploads/media/approved project output/0001/56/4fb08d49141573d5aecheal14f841deaa

6cb28c7.pdf

g. Validation measures

Throughout the DALIA pilot implementation, the objective of Plastic Cup is to continue enhancing the
awareness-raising efforts in the region and develop transferable protocols through to the Riversaver map
expanded to the whole Danube Region. These protocols will primarily focus on involving local stakeholders
in the process of cleaning and preserving our rivers, rather than just raising awareness. To achievethis, Plastic
Cup has been working on the Riversaver toolkit, designed to instil a sense of responsibility for the local
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environment among residents along the rivers. These protocols will be developed and refined during thépl lot
implementation and subsequently promoted for knowledge transfer.

h. Contribution to expected outcomes of the project
e EO7 Increased share of local revenue and business;
o EOG6 Support the scaling up of ecosystem;
e EOS5 Improved protection of local communities,
9.3. Data availability and needs for execution

a. Dataavailability

Due to cooperation with the Water Directorate (OVF), basic hydrological data (level, Q) are available for
Bodrog River, as well as plastic bottle per minute unit describing well plastic floods — also collected by the
water authority.

Through cooperation with the Budapest University of Technology and Economics, a hydrologica model
describing the spread of plastic pollution has been developed with constant improvements. Tracks of GPS
bottles will support the validation of the model.

b. Contribution of modelling to pilot execution

The main aim would be to link the model to the flood forecasting and thus an early alarm system could bein
operation when the plastic flood will appear (thiscan be supported by ariver watching camera system network,
under development). For this, climatic data influencing the formation of floods (rain, snow, melting) should
be integrated into the moddl, as well as the digital elevation model, soil model, etc. of the source areafor both
the river and the waste (which is basically the same territory).

9.4. Details of co-creation
1. Aug-Sept 2024 — side event of Bodrog Plastic Cup

2. Aug-Sept 2025 - side event of Bodrog Plastic Cup
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Topicslinked to the actual developments and plants of the pilot, as well as aligned with other requirements of
the project.

Plastic Cup, asknown by practical and on the spot activities (like cleanups and awarenessraising), will involve
stakeholders by practical means — as co-organizers, supporters or target groups involved in cleanups and
awareness raising. The aim to transfer knowledge and feeling of responsibility for the river, and for this we
need to know what knowledge they need and what actions they would organize by their own. The success of
Plastic Cup relies on local stakeholders enabling, supporting and participating in the actions, thus we rely on
them, while they rely on the Plastic Cup that provides them methods and river litter literacy for clean rivers.

Stakeholders will be always part of the Plastic Cup’s actions, and there is always to possibility to provide
feedback — already in planning, during the action or in follow-up discussion. Plastic Cup Society is aways
open for discussions, and do not stick to formal occasions. Of course, the co-creation meetings will be amore
guided format to get feedback in a more structured way
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10. LOCAL ACTION PLAN: DPS9 - CWBA
Responsible partner for the pilot: Crisuri Water Basin Administration (CWBA)

Local contact: Linda luhasz, Alexandru Morgovan and Laura Stanciu

10.1. Technology component

a. Description of the component

Implementation at the basin scale (Crisuri catchment Basin) someintervention sections for waste management
and cleaning of water courses by placing 3 litter traps, in order to reduce the pollution with floating plastic
bottles and such in the cross-border zone on 3 main streams: the Barcau River (stretching 134 km in length),
the Crisul Repede River( 71 km length) and the Crisul Negru River (extending in length over 164 km).

The technical solution is composed of:
1. Construction of an access road to the platform where the floats will be picked up;
2. Ingtallation of the litter trap system, which represents a passive way for collecting floaters;

3. Anchoring is done by some metal pillars that will be embedded in the ground with the help of a special
machine, by hammering;

4. Buoyswill be used to guide the floaters, which will end up in a container situated in the litter trap;

5. Intheend, with the help of a crane, the container will be lifted from itslocation and emptied in atransport
vehicle.

b. Schedule of technology execution
The following locations were proposed for implementation of 3 litter traps:
1. Crisul Repede river, at Girisu de Cris, Bihor County (47.073480, 21.754572)
2. Barcau river, at Hodos, Bihor County (47.231412, 21.983312)
3. Crisul Negru river, at Zerind, Arad County (46.625834, 21.519171)

Schedule:
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1. Designtender May 2023 — March 2024)

2. Tender for purchase of equipment and construction-installation works (March 2024 — June 2024)

3. Execution of construction works (June 2024 — April 2025)

4, Equipment installation (April 2025 — May 2025)

c. Involved stakeholdersinto technology execution

Zerind, Hodos, Girisu de Crisand Oradeacity hall, respectively the schools in the neighbouring towns all with
the role of raising awareness among the population.

d. Changeof TRL

Litter traps are commercial products by Clear Rivers (https.//www.clearrivers.eu/), thus TRL level is 10.

e. List of publicreferences (if any) for the technology component

Description and details of litter traps are available at https.//www.clearrivers.eu/litter-traps

f. Validation measures

The setup of this technology in other location could be done with ease, after taking in consideration a few
aspects, such as:

hydrological criteria: Lowland river / main course river / water bays;

e cohesive shore/ anthropic shore;

e vegetation free zone or at least very low density;

o floating waste polluted waters;

e due to the fact that it could be damaged by certain actions of individuals, it is suggested that the
location should be surveyed by camera(s) or selected in a safe called areg;

o the limitations are strictly related to the dimensions/specifications of the “litter trap” and its catchment
area. The riverbed’s width should be large enough to ensure that ensemble’s emplacement can be done
and its functionality can be fulfilled

g. Contribution to expected outcomes of the project

o EO3 Enhanced restoration of freshwater ecosystems;
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e EO5 Improved protection of local communities;

o EO6 Support the scaling up of ecosystem;

10.2. Awareness raising component

No awareness raising component is planned during the pilot execution of DPS9.

10.3. Data availability and needs for execution

a. Dataavailability

Topographical, geotechnica and hydrological studies, respectively the feasibility study are already available.
For the moment, there is no technical project, CWBA will start it probably in 2024.

A missing aspect that would help our actions is an intelligent monitoring system, that could survey a given
section for a 24/7 hour interval to determine, using an Al system or something alike, the quantity of floating
waste that passes through.

Contribution of modelling to pilot execution

See above — knowing the quantity of floating waste.

10.4. Details of co-creation

CWBA is planning at least one meeting for each of the three locations subject to this project. A defined
schedule is not yet implemented at the current time, but it will be sometime in 2024.

Involvement of stakeholders should befacile: meetings at village/town halls where the project isimplemented,
to raise awareness about the situation.

CWBA plans to collect stakeholders feedback through official documents between local authorities and our
ingtitution.
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11. CONCLUSIONS

Based on the analysis of the above action plans prepared by the pilot sites’ representatives, this deliverable can draw
conclusions about the co-creation, execution, and validation among the pilot sites highlighting common and different
approaches.

Starting with the execution, all but one (DPSL1) pilot are planning to implement technology related actions. The planned
technology actions are organic continuation of the pilots’ historical activities which made them best practices on the
management of certain challenges related to water management issues within the Danube River basin. Now within the
DALIA project the scope of technology execution and linked stakehol der involvement isthe devel opment of replicable
exercises by means of infrastructure and supporting know-how, protocols. This intention is also reflected in the
targeted increase of TRL figuresin case of own developed technology solutions. In case of the own technologies the
current TRL would not allow replication, however, after the execution they can reach alevel that is appropriate for
transferring the technology into other settings.

Given the very diverse nature of the addressed challenges and ecosystems of the pilot locations, the approach for the
applied technology or set of technologies also differs among the pilot locations. In the next list, the planned technical
actions are summarized:

e DPS2: continuation of the ongoing monitoring and sampling methodology to validate the unique
renaturation measures of the pilot, with focus and efforts on expanding the methodol ogy for the whole
Danube Region with involvement of DALIA partners and potentia replication sites. The analytical
methods are availablein the public domain, the added value isthe long history of field application and
expertise, as well as the support for replication by means of sampling, methods, and analysis of the
results with its potential implications.

e DPS3: development of a new technology solution and model helping water management in
reservoirs. A new device and approach are under development to assess water |oss based on real data
about evaporation. The device could be used in multiple settings as replication with technology
support of the developing partner.

o DPS4: inthispilot the demonstration of natur e-based water retention measuresin six locationswill
be a solid base and expertise for the replication. Though, the technology is available in the public
domain, the expertise, commitment, and stakeholder involvement approach of the pilot location are
valuable assets for replication avoiding potential failures in the implementation.

o DPS5E: monitoring and analysis of an existing constructed wetland system. This technology is also
in the public domain, but the long-term (20 years) operating experience of the developing partner
coupled with stakeholder involvement are a necessary component of successful replication.

e DPS6: acomprehensive set of own technologiesfor helping and tracking sturgeon migration has
been applied and developed. The set also includes patented elements for this exercise, as well as
expanding the section of the Danube River upstream for tracking of the migration routes. The
availability of these technologies supported by the years of field expertise makes the replication for
other locations available.
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e DPS7: development of a monitoring tool with supporting data analysis of historical data. Thrijsrown
approach can help water management and decision making in other settings, too given that historical
data are available for calibration.

o DPS8: plastic pollution of waters is a global issue, therefore the complex approach consisting of
multiple technologies for the monitoring and tackling of plastic pollution can be of interest in
multiple areas as already the expertise and network of the partner show. The technologies have been
developed with involvement of stakeholders, mainly technology partners and universities, and
available for anyone tackling the plastic pollution.

e DPSO: thefocus of thispilot isalso on the plastic pollution but with different approach asthe previous
pilot. Here, the chose way istheinstallation of 3 litter traps, acommercially available product. The
added value for replication is the local knowledge, the protocol of installation including stakeholder
arrangements and the water management know-how aiding the proper setup and operation.

Summarizing the technology execution part and clustering the planned technology actions, for 2 pilots (DPS2 and
DPS5) the execution will be the monitoring of an existing approach continuing a historical process for the replication.
The other pilots will implement and further develop technologies, for one case the technology is on the public domain
(DP$4) and replication is based on design, ingtallation, and operational experiences. For another case, the technology
isacommercialy available product (DPS9) with the replication value of know-how for proper finetuning and tailoring
to local conditions. For the other pilots (DPS3, DPS6, DPS7 and DPSB) there are own technologies that will be ready
for replication as result of the above actions plans within the DALIA project. This analysis provided an opportunity
for clustering of the pilotsthat is represented in the table below.

Table 6: Clustering of the technical actions of pilot sites

Technology
development

Monitoring solutions

Technology application

and historical data
Know-how and experiences

for replication DPS2, DPS5 DP#4, DP9
The own technology is offered
for replication combined with DPS3, g';ssg DPS?,

necessary know-how

Stakeholder involvement is part of the technology execution for the pilots, it is limited to technology and data
providers, and organizations that manage the area of the pilot (authorities). The stakeholder involvement isthe key for
the effectiveness, acceptance, and long-term use of the technology installation.

Though that stakeholder involvement is part of the technology execution, only five pilots are planning specific
awareness raising actions. Partners representing the pilots of course decide themsel ves about having awareness raising
activities or not depending on their competences and capacities. One of them is DPS1 that has no technology
component under execution.
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Based on the inputs, it is also clear that among the pilots there is a very diverse and complex understanding of the
term. The different actions and target groups are the results of the very different nature of the pilots, too. Thefollowing
list summarizes the awareness raising activities of the pilots and clustering them by the different approaches:

DPS1.: for this pilot without technology action the awareness raising has the aim to validate the
impact assessment of the Szigetkoz transformation and thus catalyse further cooperation
opportunities and highlight the positive aspects of the transformation that have already created
opportunities for certain sectors. The guidelines for this assessment and stakeholder involvement will
be offered for replication.

DPS2: the focus in case of this pilot is on scientific dissemination measur es both for the academic
community and the public (with open samplings). As this shows, awareness raising can be limited to
scientific community and interaction with it on conferences. Thisapproach isaligned with theintended
aim of the technology execution of this pilot to expand its monitoring expertise and methods to the
whole Danube.

DPS3: the awareness raising action of this pilot is focusing on the engagement of actors necessary
to replicate the technology solution.

DP$4: in case of this pilot, the aim of awareness raising is to facilitate the take-off of sustainable
technologies for water retention and increase acceptance and interest. For this, the main form of
the awareness raising is dissemination on national and international levels, and local meetings with
stakeholders.

DPS8: with tackling the issue of pollution, in case of this pilot, there is a compr ehensive awar eness
raising action for the involvement of locals and kids with focus on citizen science, intervention
and prevention. Thekey is here to make the people face the plastic pollution in its realty prompting
them to change their consumption habits and knowledge sharing about plastic pollution, importance
of water, waste prevention and upcycling. Thetools and protocols for this can be replicated, too.

The above five pilots though in different approaches but drafted complete stories about awareness raising including
well defined target groups, messages, and concepts — providing opportunity for clustering as presented in the below
table. These approaches could help even awareness raising on project level and calling the other pilots to consider

awareness raising activities with involvement of other partners, too.

Table 7 Clustering of the awareness raising actions of pilot sites

Own approach for local

Traditional
dissemination measures SrEnl i
engagement
Limited to the
scientific/technical community DPS2, DPS3
Reaching broader audiences
with educational purposes DPS1, DPS4, DPS8

D.1.2. THU | DALIA DANUBE REGION WATER LIGHTHOUSE ACTION

72182



The inputs also reveal the practical uses of the hydrological modelling for the pilots which are mainly related to
decision making and early alarm systems. However, for five pilots the below missing data may hinder the exploitation
of this potential:

o DPSI: future hydrological and meteorological forecasts, expected changein hydrological regime
e DPS4: rainfall data both predictions and historical ones

o DPSE: information regarding future hydrological conditions

o DPS6: water depth data

o DPS9: intdligent monitoring system

Based on the action plans, the representatives of the pilot sites provided also they concept on validation of their
executed measures. As outlined in the local action plan template, here by validation the authors mean the way the
given solution can be placed and work in different settings solving the same challenges that brought the solution to
existence. The validation measures depend on the execution measures, as already listed above. Validation thus support
of the potentia replication can happen through guidelines, physical and marketable/open access own products
technology support by partner for implementation of public domain/commercial technologies. This third clustering
opportunity is presented in the table below. The validation and replication of the measures can contribute significantly
to the expected outcomes of the project, as shown in the action plans.

Table 8: Clustering of validation measures based on all actions of the pilot sites

‘ Guidelines ‘ Own product Technology support

DPS3, DPS6, DPS7, DPS2, DPH4, DPS5,

Replication offer DPS1 DPS8 DPS9

Finally, regarding co-creation and local stakeholder involvement all DPS’ are planning local stakeholder meetings
(DP$4 aready held two) and regular communication has been ongoing with local stakeholders. This shows that local
stakeholders have been already actively involved in the pilot preparation and implementation process. The most
concrete plans and aims of stakeholder involvement can be seen for DPS1, DPS4, DPS6 and DPS8. Nevertheless,
stakeholders and thus co-creation are essential part of al action plans and thus execution.

Though every pilot manages stakeholder involvement differently and its own way, there are useful inputs for them
from the deliverables 3.1 “Multi-actor process and validation framework™ and 3.2. “Regional Expert Boards”.
Deliverable 3.2 describes the coordination of stakeholder involvement and management that will happen through
regional boards, not directly at the execution level. Nevertheless, the potential about stakeholder involvement and
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awareness raising based on the action plans may be better exploited in cooperation with WP3 and WP5. Additionally,
the feedback of stakeholders on thelocal level could have important added value for these working packages
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ANNEX NO 1. LOCAL ACTION PLAN TEMPLATE

The template presented here is downloaded from the link shared with the pilot sites, thusit is exactly the same that the
pilot sites received and filled. Input data from this template was used for the drafting of this deliverable.

Calla

L =]

Local Action and Validation Plan template for Task 1.2 3
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Description of planned local actions linked o your DPS
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Technology development and application
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Technology development and application
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scale pladee vt hipey fenvwilipeda.or piwebd Techrology_readves el

12, Lisi of public references (F argh for the tecnokgles

Please pde Fere ary pobleators, webaie §nks, potents, st that descnies B pechanlogy in iy satier or cumess
STl
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Social awareness raising and local knowledge sharing activities

g vk saget; deasTipEnm OF Jwarerssst mising sctivines s e acheduls of s mpkensniation deing fe Dl gg-

jert o rrporant a0 prres thad the ek ology can sk wrder g Ferast setnny teo s e gerenstly Elglobahs wld
e Trarmion, ander Fw veidation metno feid pleoe dmcibe bow you cockd geosrsluos B acteobes erd masagn

b it (1 kb Froee T coaditkars of yoer DS snd whak pou can proeics: 1o sarcker tha rseniod choagy

1% Shert description of the action ard the methodologytools for awareness raising (who and
wihiak]

17 Schedule and exact lacation of the awarenest mising activities fwhen and where]

14 Li=a and role of imabved stacehoiders in awaeness raising

19. Ky meszages for the action

20, Target group for the awareness raising action

21, L= of puble references [F aig) for the awarensss rasing actwties
ez a2d Fers any publcrmme, wehoks Imer, sizaza e that cheas $ie wareresce raming madhodslogn®onl

Z¢ ‘alidatan metrics: transferatility, potental scale-up and intellechal property shaning (How
woull you msgine the aoplication of thes methsel in other looation? What would you
Taneher? What glodalkyFL leved walo messages voul would wse and tales ta the ciher

setiings?)
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23 Please sefect the expected cutcomes of the project to which your achions will contribute. *

]
=

C
L
M

[]

[

ECH 1 Regstorat b of &€ laart 25,000 B ol Freaflosing rivars

ED2 Reduction of artifizial river Sow bamiers

£0d Enhanced restoration of reshwaler soosysmams

ECd Increased populsron of the main feh, mollkeg

EQE Improwed protection of lacal commiunas

ECsE Support the soafing up of eromprtem

EQT Increased stare of local revenue and business

Maximise use of hydrological, climate and weather information

This sacion cant PelD partrears b anderasnd bo 300 mondl tertd ooeibd Feko 10 Inpaoys T b pkinieeia on s napksdny
of fendie ot s well 3 anba o tha mpocs

B4, Desription of whsal information is akeady used ard avalabbe, andd wial is rtsing that doakd
Pl 0T ACTinng

25, What is the prsctical contnbuation and mpact of the outooemes of bypdoobogeoal radelling?
Haow the modelling and data are ;supporting your plat Emplementation?
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Details of co-creatian of your pil ol

26, How miay kpea clakehakdens’ maefng are o planreng 7 What wonild De the scheceile of
e’

27. How doyou plan to irvolie stakehofders into the action plan development ard

implemneniation?

28, How g youd fHlan w0 coledt stakehakders’ feadack on limpleinentad Goions?

Thamk wou For your ihputs!

Loy twridrat resr i bedit rpenaod bbb iy S, 7 kool mastohan o Dt b podaany =g e fhag i

Wl woesch e
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