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Part I. Public summary  

Context 

Rivers and streams are among the most degraded ecosystems worldwide, yet they play a crucial role in 
providing clean water, supporting biodiversity, storing carbon, and reducing flood risks. In response, restoration 
approaches that aim to improve in-stream hydromorphology, such as channel structure, flow variability, and 
habitat diversity, are increasingly implemented worldwide. However, many of these restoration efforts fail to 
achieve good ecological status or to fully recover biodiversity and ecosystem functioning. Scientific evidence 
suggests that hydromorphology strongly influences both biodiversity and ecosystem processes in rivers, 
indicating that the potential of hydromorphological restoration remains underexploited. RESTOLINK was built 
on the premise that restoration often underperforms because it does not sufficiently account for the spatial 
scales of river structure and flow that are most relevant to organisms and ecosystem functioning. In addition, 
traditional indicators of restoration success, which primarily focus on diversity and community composition, 
may show recovery trajectories different from those of key ecosystem functions, such as nutrient cycling.  

Objectives 

RESTOLINK aimed to move beyond purely structural and biodiversity-based assessments of river restoration 
and to identify the ecological processes that underpin the success and resilience of stream and river 
restoration. The main objectives were to: a) Understand how physical habitat diversity and flow variability 
influence biodiversity and ecosystem functioning; b) Test whether restoring hydromorphology also restores 
key ecosystem functions; c) Examine biodiversity–ecosystem functioning relationships across contrasting 
climatic regions; d) Assess how current restoration approaches perform under climate change; and e) 
Translate scientific findings into knowledge relevant for practitioners, managers, and policy makers. 

Methodology 

RESTOLINK combined field measurements, laboratory analyses, and large-scale data synthesis across four 
countries representing tropical, Mediterranean, temperate, and boreal river systems. At each site, we studied 
restored, degraded, and near-natural stream reaches using a harmonised sampling design. Measurements 
included stream flow patterns and habitat structure, biodiversity ranging from microorganisms to aquatic 
invertebrates, and ecosystem functions such as nutrient uptake and organic matter processing. In addition, 
RESTOLINK analysed existing scientific studies and conducted stakeholder surveys to better understand how 
restoration is currently planned and evaluated, especially in the context of climate change. 

Main results and impacts 

RESTOLINK showed that habitat diversity and flow variability are key drivers of biodiversity and ecosystem 
functioning. Rivers with more diverse physical conditions support richer biological communities and more 
efficient ecosystem processes. At the same time, the project demonstrated that biodiversity often recovers 
faster than ecosystem functioning, meaning that the return of species does not automatically translate into fully 
restored ecosystem performance. By comparing rivers across different climates, RESTOLINK confirmed that 
positive links between biodiversity and ecosystem functioning are widespread, while also revealing that many 
restoration strategies remain focused on past environmental conditions and are poorly adapted to increasing 
droughts and floods. These findings highlight the need for climate-resilient restoration approaches that 
explicitly target ecosystem functioning. 

Societal relevance and use 

RESTOLINK provides practical guidance for river restoration by showing how projects can be designed to 
better support biodiversity, ecosystem functioning, and long-term resilience. The results are directly relevant 
for river basin management, environmental agencies, and policy frameworks such as the EU Water Framework 
Directive and the EU Biodiversity Strategy for 2030. By improving how restoration success is assessed, 
RESTOLINK supports more effective and sustainable use of public investments in nature.  

Project website 

https://restolink.weebly.com/ 

 

https://restolink.weebly.com/
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Figure 1. The RESTOLINK team at the kick-off workshop, which played a key role in team alignment, familiarization with the unified 
methodologies, and in outlining the project’s activity plan. 

 

 
Figure 2. On-site introduction and training for hydrodynamic measurements. 



 

 

 

Abschlussbericht 

Forschungsvorhaben: BiodivRestore: Verknüpfung der Entwicklung der biologischen Vielfalt und 

der Funktionsweise von Ökosystemen mit der Wiederherstellung der 

hydromorphologischen Heterogenität in Süßwasserökosystemen 

(RESTOLINK) - Die Bedeutung hydromorphologischer Heterogenität für 

Biodiversität und Multifunktionalität 

Ausführende Stelle:  Rheinland-Pfälzische Technische Universität Kaiserslautern-Landau, 

Fachbereich Natur- und Umweltwissenschaften, Umweltphysik, Fortstr. 7, 

76829 Landau in der Pfalz 

Projektleiter:  Prof. Dr. A. Lorke 

 

Laufzeit: 01.04.2022 – 31.12.2025 

 

 

Förderkennzeichen: 03LW0175 

 

 

 
Teil II: Eingehende Darstellung   



 

 

2 

 

Dieser Bericht wurde dem Abschlussbericht des RESTOLINK Verbundprojektes entnommen und 

von den Verbundpartnern gemeinsam verfasst. Die Verantwortung für den Inhalt dieser 

Veröffentlichung liegt bei den Autoren. 

Final project report 

Quantifying restoration success across biomes by linking 

biodiversity, multifunctionality and hydromorphological 

heterogeneity 
 

 

Launched under the BiodivRestore COFUND Action (joint action between 

Biodiversa+ and Water JPI): Conservation and restoration of degraded ecosystems 

and their biodiversity, including a focus on aquatic systems. 

List of partners involved in the project 

(organisation, country, first name and 

last name of principal investigator).  

P1 (GER): Helmholtz Centre for Environmental 

Research – UFZ, Mario Brauns 

P2 (ESP): University of Barcelona, Daniel von 

Schiller 

P3 (SWE): Umeå University, Ryan Sponseller 

P4 (BRA): University of São Paulo, Davi Gasparini 

Fernandes Cunha  

P5 (GER): University of Kaiserslautern-Landau, 

Andreas Lorke 

P6 (BRA): Federal University of São João del-Rei, 

Björn Gücker 

 



 

 

 

3 

Part II: Detailed Project Report 

1. Objectives of the research 

The overall objective of RESTOLINK is to establish a novel mechanistic framework for quantifying restoration 
success that connects hydromorphological heterogeneity with multi-group biodiversity and essential 
ecosystem functions. For that, we  

1) quantify hydromorphological heterogeneity at relevant scales ranging from mm to biomes. We 
decompose Spatio-temporal heterogeneity into α-, β- and γ-diversity and link it directly to the 
biodiversity of micro- and macroorganisms.  

2) adopt the ecological theory of biodiversity-ecosystem functioning (BEF) relationships and test how 
microbial and macrobial biodiversity are related to single or multiple ecosystem functions.  

3) connect hydromorphological heterogeneity and multi-group biodiversity with ecosystem 
multifunctionality to test if restoration-induced improvements of physical diversity improve 
biodiversity and multifunctionality.  

4) apply the concept to streams spanning a gradient from the boreal to the tropical biome to test if large-
scale factors such as climate and hydrology set potential boundaries for local BEF relationships. 
If such local BEF exist, RESTOLINK identifies restoration measures tailored to the peculiarities of a 
given biome.  

During the first sampling campaigns, the RESTOLINK team encountered the adverse effects of the persistent 
drought in Europe, manifested in historically low discharges or periodically drying restored streams. The 
multidisciplinary nature of RESTOLINK enabled the addressing of the growing mismatch between prevailing 
restoration concepts and emerging climate realities. RESTOLINK therefore added a new objective: 

5) evaluate whether existing tools and evidence are sufficient to support climate-resilient restoration of 
streams and rivers.  

2. Project activities and achievements 

2.1. General description of activities over the duration of the project 

WP1 Hydromorphology 

WP1 led by P5 developed and coordinated a standardized sampling protocol for hydromorphological structure 
and flow measurements, which was adopted across all RESTOLINK field campaigns. The protocol included 
tailor-made approaches for flow velocity and water quality characterization, explicitly adapted to the size, 
discharge regime, and hydraulic conditions of the study reaches in each participating country. Following its 
application during the first sampling campaign, the protocol was reviewed, optimized, and subsequently made 
available to all project partners. The protocol enables a quantitative assessment of hydromorphological 
variability across spatial and temporal scales. Flow velocity measurements and associated 
hydromorphological descriptors were structured within a conceptual framework that distinguishes physical 
diversity at local (α), between-habitat (β), and reach to catchment (γ) scales. This framework provides a basis 
for analysing scale-dependent interactions between physical habitat heterogeneity, biodiversity, and 
ecosystem functioning. A manuscript describing this conceptual and methodological framework was submitted 
during the project period (see section 3.2). Using the finalized protocol, WP1 activities were implemented 
during joint sampling campaigns at RESTOLINK study sites in Germany, Spain, and Brazil, in collaboration 
with partners P1, P2, P4, and P6. These campaigns successfully generated harmonized datasets quantifying 
hydromorphological diversity across restored, degraded, and control reaches. WP1 thereby contributed 
directly to the achievement of RESTOLINK Objectives 1 (characterisation of physical diversity gradients) and 
3 (linking restoration-induced changes in physical diversity to biodiversity and ecosystem functioning). 

WP2 Biodiversity 

WP2, led by P1 and P2, developed, harmonised, and tested joint sampling protocols for assessing 
macroinvertebrate and microbial biodiversity. These protocols were validated by all partners across all 
participating countries (P1–P6), thereby fulfilling deliverable D5. Biodiversity sampling was conducted at the 
spot scale in triplets of control, impacted, and restored reaches, following the spatial framework defined in 
WP1. Macroinvertebrate samples collected during the 2022, 2023, and 2024 field campaigns were processed 
by partners P1, P2, P4, and P6. Individuals were counted, taxonomically identified, and biomass was 
quantified. Changes in richness, diversity, and biomass were evaluated within each triplet and compared 
across countries. For microbial biodiversity, DNA was extracted from pooled microbial samples collected in 
2022 and shipped to P1 for PCR amplification (16S rRNA gene metabarcoding) and sequencing. Initial delays 
occurred due to technical issues in sample processing and sequencing, as reported in the mid-term report. 
These issues were subsequently resolved. P1 successfully amplified the 16S barcodes, conducted 
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sequencing, and performed bioinformatic analyses. Several samples required repeated DNA extraction due to 
low initial yields, and a small number of samples could not be analysed due to insufficient DNA quantity or 
quality. Overall, metabarcoding of bacterial communities was largely successful for samples provided by 
partners P1, P2, P4, and P6. WP2 activities contributed directly to RESTOLINK Objectives 2 and 3. 

WP3 Ecosystem functioning 

WP3, led by P2 and P6, aimed to quantify multiple components of stream ecosystem functioning at both spot 
and reach scales. To this end, WP3 developed a comprehensive and harmonised sampling protocol covering 
a broad set of ecosystem functions, explicitly designed to enable integration with hydromorphological 
parameters (WP1) and biodiversity data (WP2). This protocol was adopted consistently by all partners across 
all sampling campaigns, ensuring methodological harmonisation and cross-site comparability. Between 2022 
and 2024, joint field campaigns were conducted to quantify nitrogen and carbon uptake, organic matter 
decomposition, stream ecosystem metabolism, greenhouse gas exchange, and food web complexity. 
Measurements were performed at both reach and spot scales in triplets of control, impacted, and restored 
reaches. All samples and datasets generated under WP3 have been processed. Final calculations for a subset 
of parameters, particularly stream metabolism and nutrient uptake, remain pending. Overall, WP3 successfully 
generated a comprehensive and harmonised dataset on stream ecosystem functioning across contrasting 
climatic regions and restoration contexts. WP3 activities contributed to RESTOLINK Objectives 2, 3, and 4. 

WP4 Restoration success 

WP4, led by P1 and 3, focused on synthesising data and existing knowledge to evaluate restoration success, 
with a particular emphasis on ecosystem multifunctionality. During the reporting period, WP4 developed an 
approach to quantify freshwater multifunctionality tailored specifically for restoration assessment, deliberately 
focusing on ecosystem functions relevant to and applicable to restoration practice. The work was based on an 
extensive literature review and iterative discussions during expert meetings organised by partners P3 and P1. 
Relevant scientific literature addressing restoration effects on ecosystem functioning and existing 
multifunctionality concepts was systematically reviewed. This synthesis identified two major limitations of 
assessments based solely on community structure: (i) the lack of early indicators of restoration success, given 
that community responses can be delayed, particularly where species have become regionally extinct, and (ii) 
the limited ability of structural assessments to diagnose the drivers responsible for poor ecological status. 
Based on these findings, WP4 initiated the development of a conceptual framework proposing how 
multifunctionality metrics can complement structural assessments in restoration planning and evaluation. The 
results are being consolidated in a concept paper, which is currently under development (see section 3.2). 
WP4 activities contributed to RESTOLINK Objectives 3 and 4, as well as to the newly introduced Objective 5. 

WP5 Data management, dissemination and communication 

WP5, led by P2 and P4, was responsible for data management, dissemination, and communication. During 
the reporting period, a central data repository was selected, and a standardized template spreadsheet was 
developed to collate datasets produced by all partners under WP1, WP2, and WP3. WP5 established and 
maintained the project’s online presence through the RESTOLINK website and a dedicated BlueSky account, 
which were used to disseminate project updates, publications, and other relevant materials. In addition, WP5 
developed a stakeholder questionnaire adapted from Bernhardt et al. (2007), covering restoration design, 
implementation, coordination, monitoring, evaluation, and functional success indicators. The questionnaire 
also included specific questions addressing stakeholders’ preparedness to consider climate change in 
restoration planning. All partners applied the questionnaire to relevant stakeholder groups in their respective 
countries. The resulting dataset was analysed by a master’s student at the University of Barcelona under the 
supervision of P2 and P4, culminating in a completed master’s thesis based on these results. Furthermore, 
WP5 prepared an authorship policy outlining general expectations and principles for authorship on publications 
arising from RESTOLINK research. WP5 activities contributed to RESTOLINK Objectives 4 and 5. 

WP6 Coordination 

WP6, led by P1, coordinated the project's overall implementation, including monitoring milestones and 
deliverables and managing unforeseen delays (see section 3.2). WP6 organised biweekly online coordination 
meetings and three in-person consortium meetings, combined with a joint sampling workshop and practitioner 
and expert workshops. In addition, WP6 supported all WPs in drafting the data management plan and was 
responsible for drafting and editing the kick-off, mid-term, and final project reports. These activities ensured 
coordination, integration, and effective communication among consortium partners and stakeholders 
throughout the project duration. 
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2.2. Table of deliverables 

WP Description 

Lead partner 
(in bold) and 
further 
partners 

Date 
delivered 
(date 
originally 
planned in 
brackets 

Comments 

Product as uploaded 

6 D1: Report kick-off meeting P1 
11/22 (05/22)  

restolink D1 kick off 
report.pdf 

5 D2: Dissemination plan and 
communication policy 

P4, P3 
09/22 (05/22)  

restolink D2 communication 
policy.pdf 

5 D3: Project homepage and 
Twitter account 

P4 

04/22 (06/22)  

Homepage: 
https://restolink.weebly.com/ 
Bluesky account: 
https://bsky.app/profile/restol
ink.bsky.social 
X account:  
https://x.com/RestolinkP 

5 D4: Data management plan P1 06/22 (07/22)  restolink D4 DMP.pdf 

1-3 D5: Standardized protocols for 
WPs 1-3 

P5: WP1 / P1, 
P2: WP2 / P2, 
P4, P6: WP3 

09/22 (07/22) see footnote 1 

4 D6: Concept to quantify 
freshwater multifunctionality 

P1 & P3 
12/25 (01/23)  

D6 Concept to quantify 
freshwater 
multifunctionality.pdf 

1 D7: Mechanistic framework for 
hydraulic & hydromorphological 
diversity 

P5 
01/23 (03/23)  

restolink D7 hydromorph 
framework.pdf 

6 D8: Report on mid-term meeting 
results 

P1, P2 
02/24 (07/23)  

D8 Report mid 
term_final.pdf 

5 D9: Summary report of 
questionnaire results 

P2, P4 
09/24 (11/23)  

D9 Summary of stakeholder 
survey.pdf 

1-3 D10: Sub-databases for WPs 1-3 P1, P2, P4, 
P6 

12/25 (07/24) see footnote 2 

4 D11: Evaluation of functional 
similarity across biomes 

P1, P3, P2, 
P4-6 

(09/24) see footnote 3 

3 D12: Publication on restoration 
effects on ecosystem functioning 

P1, P2, P6, 
P3, P4, P5 

12/25 (09/24)  

D12 Merces Bega et al 2024 
STOTEN.pdf, D12 
Pasqualini et al. 2025 
IRH.pdf 

2 D13: Publication on restoration 
(strength/type) & diversity 
recovery 

P1, P2, P3-6 
(11/24) see footnote 4 

4 D14: Publication of quantification 
of integrative restoration success 

P1, P3, P2, 
P4-6 

12/25 (01/25)  
D14 Hordones et al 2025 
Restor Ecol.pdf 

5 
D15: Full database 

P1, P2, P4, 
P6 

12/25 (03/25) see footnote 2 

6 D16: Report on final meeting 
results 

P1 
12/25 (03/25)  

D16 Report final meeting.pdf 

5 
D17: Policy brief 

P2, P4 
12/25 (03/25)  

D17 RESTOLINK Policy 
Brief.pdf 

4 D18: Evidence Gaps in Climate-
Adaptive Stream Restoration 

P1, P2-P6 
12/25  

D18 Evidence Gaps in 
Stream Restoration.pdf 

1 Uploaded to Zenodo repository: https://doi.org/10.5281/zenodo.15637655 

2 Uploaded to Zenodo repository:  https://doi.org/10.5281/zenodo.18085044 
3 Deliverable 11 foreseen an evaluation of functional similarity across biomes based on primary RESTOLINK 
field data. Completion of this synthesis required the full availability and harmonisation of ecosystem-functioning 
datasets generated under WP3, along with related biodiversity and hydromorphological data from WP1 and 
WP2. Due to delayed funding in parts of the consortium, several field campaigns and subsequent data 
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processing steps were postponed. As a consequence, the collation, quality control, and final calculation of key 
functional metrics could only be completed towards the end of the project period. This delay substantially 
reduced the time available for the planned cross-biome synthesis and integrative analysis, making it impossible 
to complete Deliverable D11 within the official project duration. Importantly, the RESTOLINK consortium has 
formally agreed to complete the outstanding synthesis work after the official project end date. The remaining 
analyses will be finalised using the complete RESTOLINK dataset, and the originally planned evaluation of 
functional similarity across biomes will be submitted for publication, thereby ensuring that the scientific 
objectives associated with Deliverable D11 are fully achieved beyond the project lifetime. 
4 Deliverable 13 envisaged a publication analysing the relationship between restoration characteristics 
(strength and type) and biodiversity recovery across RESTOLINK study sites. The completion of this 
deliverable relied on the availability of harmonised biodiversity and restoration data from all participating 
countries, including the Swedish study sites coordinated by Partner 3 (SWE). In 2022, Partner 3 experienced 
a delay of approximately five months due to the time required to process and approve the immigration 
paperwork for the post-doctoral researcher recruited for the project (Dr Nicolas Finkler). This administrative 
delay substantially reduced the effective project time available for field implementation in Sweden. Given the 
limited seasonal window for fieldwork at high latitudes, the delay necessitated postponing Swedish field 
sampling to the 2023 field season. In addition, a reduction in the operating budget for the Swedish partners by 
the local funding organisation (Swedish Environmental Protection Agency) further constrained the pace of data 
collection and processing. As a result, the full dataset required for the planned cross-site synthesis was only 
available towards the end of the project period, leaving insufficient time to complete the intended analyses and 
prepare the manuscript within the official project duration. The RESTOLINK consortium has formally agreed 
to complete the remaining analyses and prepare the planned publication after the official project end date. This 
commitment ensures that the scientific objectives associated with Deliverable D13 will be fully realised and 
disseminated beyond the project lifetime. 

2.3. Scientific outcomes 

2.3.1 Objective 1: Mechanistic framework for hydraulic and hydromorphological diversity (D5, D7) 

Extent to which the objective has been met 

Objective 1 has been fully achieved. RESTOLINK developed and operationalised a novel, scale-explicit 
framework to quantify hydromorphological heterogeneity in running waters and directly link it to the biodiversity 
of micro- and macroorganisms. The framework was successfully applied across the RESTOLINK study 
systems and informed both sampling design and analytical workflows. 

Principal scientific outcomes and significance 

RESTOLINK introduced a new conceptual and quantitative framework that characterises 
hydrogeomorphological heterogeneity using diversity metrics analogous to biological α-, β-, and γ-diversity, 
integrating spatial and temporal variability through variance partitioning. This represents a substantive advance 
over traditional, single-scale descriptors of habitat heterogeneity and provides a mechanistic bridge between 
physical habitat structure, biodiversity, and ecosystem functioning. Application of the framework demonstrated 
that spatial flow variability (flow β-diversity) is a key driver of the β-diversity of biofilm-dwelling autotrophs and 
phagotrophic protists, as well as of areal nitrogen uptake efficiency. These findings provide empirical evidence 
that hydrogeomorphological niches, rather than mean habitat conditions, govern biodiversity patterns and 
biogeochemical “hot spots” in streams. By identifying the scales at which flow and geomorphological diversity 
interact, the framework advances the state of the art in linking habitat heterogeneity to biodiversity–ecosystem 
functioning relationships in running waters. 

Methodology and implementation 

The framework combines high-resolution measurements of hydrogeomorphological variability across nested 
spatial and temporal scales with variance-partitioning approaches to decompose heterogeneity into α-, β-, and 
γ-components. It was applied to existing and newly generated datasets on biofilm communities (bacteria, 
autotrophs, and phagotrophic protists) and stream functioning, quantified as areal nitrogen uptake. The 
framework directly informed the nested sampling design adopted across RESTOLINK sites and was 
consistently applied in project analyses, ensuring comparability across biomes and restoration states. 

Outputs, contribution to practice, and future directions 

The framework underpins RESTOLINK deliverables D5 and D7, and a revised version of the manuscript is 
currently under consideration in Limnology and Oceanography. For practice and policy, it provides a 
scientifically grounded basis for prioritising restoration measures that enhance flow and geomorphological 
diversity at ecologically relevant scales, rather than focusing solely on reach-scale structural metrics. For future 
research, the approach opens avenues to generalise scale-dependent habitat–biodiversity relationships 
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across organism groups, ecosystems, and climatic contexts, and to integrate hydromorphological diversity 
more explicitly into restoration planning and evaluation frameworks. 

 

 
Figure 2. Framework for quantifying hydrogeomorphological diversity in streams across spatial and temporal scales. Using additive 
variance partitioning analogous to biological diversity concepts, the framework distinguishes hydrogeomorphological α-diversity at 
individual spots, β-diversity between spots (green arrow), and γ-diversity at larger spatial scales (panel a). α-diversity reflects local 
variability in flow velocity or water depth, whereas γ-diversity represents total variance at meso-habitat (riffle–pool) or reach scales (panels 
b, c). β-diversity captures scale-dependent differences among spots and can be calculated hierarchically from meso-habitat to reach 
scales (panel d). 

Objective 2: Test how biodiversity is related to ecosystem functioning under restoration (D 12-14) 

Extent to which the objective has been met 

Objective 2 has been partially achieved (see section 3.2). The original objective aimed to empirically test 
relationships between microbial and macrobial biodiversity and multiple ecosystem functions using the full 
suite of RESTOLINK primary data, including nutrient cycling, ecosystem metabolism, and microbial diversity. 
Due to funding-related delays in field data acquisition, this comprehensive empirical analysis could not be 
completed within the project timeframe. Instead, the objective was addressed through a meta-analysis of the 
published literature. 

Principal scientific outcomes and significance 

This analysis examined whether differences in restoration outcomes between biological structure and 
ecosystem functioning depend on the dominant biological level of the process considered (microbial versus 
macrobial). We found that structural responses to hydromorphological restoration consistently exceeded 
functional responses in both microbial- and macrobial-dominated processes (Fig. 4), indicating a persistent 
structure–function recovery gap across biological levels. Importantly, the magnitude of this gap did not differ 
significantly between microbial and macrobial processes, suggesting that constraints on functional recovery 
operate broadly across trophic and organizational scales rather than being confined to particular functional 
domains. This finding is significant for climate-resilient restoration because it indicates that functional recovery 
limitations are not alleviated by differences in biological scale, but instead reflect shared ecological constraints 
on process re-assembly following physical habitat restoration. Consequently, restoring microbial processes 
alone (e.g., nutrient cycling) or macrobial processes alone (e.g., secondary production) is unlikely to close the 
structure–function recovery gap without addressing the underlying drivers of ecosystem functioning. 

Methodology and implementation 

We grouped ecosystem functions into microbial-dominated (e.g., denitrification, nutrient uptake, ecosystem 
respiration, gross primary production) and macrobial-dominated processes (e.g., organic matter 
decomposition, secondary production). For each group, we estimated mean structural and functional 
restoration responses using multilevel meta-analytic models with study-level random effects. Robust CR2 
variance–covariance estimators were applied to account for within-study dependencies and uneven replication 
across functions. Structure–function contrasts were quantified as differences in effect sizes between structural 
and functional measures within each biological group, and statistical differences between microbial and 
macrobial contrasts were tested using CR2-adjusted Wald tests. Results were visualized using paired 
estimates of structural and functional responses with 95% robust confidence intervals, allowing direct 
comparison of recovery magnitude and uncertainty across biological levels. 

Outputs, limitations, and future directions 
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The primary output of this analysis is evidence that functional recovery limitations are shared across microbial 
and macrobial processes, reinforcing the conclusion that restoring physical habitat and biodiversity alone is 
insufficient to restore ecosystem functioning. While macrobial processes exhibited greater uncertainty due to 
limited independent replication, effect directions were consistent with microbial processes, underscoring the 
generality of the observed structure–function gap. A key limitation is the scarcity of long-term, function-focused 
restoration studies, particularly for macrobial processes, which constrains statistical power and limits the ability 
to detect subtle biological differences. Future research should therefore prioritize process-explicit restoration 
experiments that simultaneously target microbial and macrobial pathways, incorporate longer monitoring 
horizons, and explicitly test mechanisms linking hydromorphology, biogeochemistry, and food-web dynamics. 
From a climate-resilience perspective, these findings emphasize that robust ecosystem functioning under 
future climatic stress will depend less on organismal scale than on restoring the physical, chemical, and 
hydrological conditions that enable process coupling across biological levels. Restoration strategies aiming to 
enhance climate resilience must therefore move beyond structural indicators and integrate functional 
benchmarks that capture ecosystem performance across trophic and microbial domains. 

 

 
Figure 4. Structural and functional restoration responses for ecosystem processes mediated by microorganisms and macroorganisms. 
Points show CR2-adjusted mean log response ratios for structural (circles) and functional (triangles) variables, with error bars indicating 
95% confidence intervals.  

 

Objective 3: Do restoration-induced improvements of physical diversity improve biodiversity and 
multifunctionality? (D 12, D14) 

Extent to which the objective has been met 

Objective 3 was partially met. The project successfully tested whether restoration-induced improvements in 
physical habitat diversity translate into changes in biodiversity and ecosystem functioning, and it generated 
strong mechanistic evidence that recovery of fine-scale physical diversity (near-bed hydrodynamics) supports 
biodiversity recovery. However, the cross-country synthesis originally envisaged for multifunctionality is not yet 
complete: nutrient uptake data were collected in all participating countries, but to date have been quality-
checked and analysed only for Germany. Consequently, conclusions on multifunctionality and biogeochemical 
recovery are currently strongest for the German case study and should be considered provisional at the 
consortium-wide level. 

Principal scientific outcomes and significance 

The results provide clear mechanistic evidence that restoration-induced recovery of physical diversity is a key 
driver of biodiversity recovery. Dam-induced degradation strongly reduced near-bed turbulence and flow 
variability, which coincided with lower microbial α-diversity and altered community composition. Restoration 
re-established near-bed hydrodynamic conditions comparable to the reference reach and led to the recovery 
of microbial diversity and community structure. Turbulent kinetic energy emerged as a strong predictor of 
microbial α-diversity, explaining a substantial fraction of its variation. 

In contrast, ecosystem functioning responded more differently. While nitrate uptake recovered to reference 
levels, dissolved organic carbon uptake remained impaired in the restored reach, despite restored physical 
conditions and biodiversity. This decoupling demonstrates that physical habitat restoration can be necessary 
but not sufficient to restore all ecosystem functions, highlighting the role of microbial trait composition and 
functional specialization as additional constraints  

Methodology and implementation 

Objective 3 was addressed using a space-for-time substitution design comparing impacted, restored, and 
reference stream reaches. Restoration effects were quantified across multiple spatial scales by combining 
detailed measurements of near-bed hydrodynamics with assessments of biofilm structure, microbial diversity, 
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and biogeochemical functions. Near-bed flow velocity, turbulence, and flow variability were measured directly 
at biofilm sampling points and linked to microbial biomass, α-diversity, community composition, and nutrient 
uptake rates. This integrative approach enabled the analysis of physical, biological, and functional responses 
within a coherent mechanistic framework. 

Outputs, contribution to practice, and future directions 

The work provides robust evidence that restoring physical habitat heterogeneity at larger spatial scales can 
recover fine-scale physical conditions critical for biodiversity, thereby supporting biodiversity-oriented 
restoration design. At the same time, the incomplete recovery of certain functions cautions against relying 
solely on structural measures to achieve full ecosystem multifunctionality. For restoration practice, the findings 
underline the importance of explicitly targeting physical flow heterogeneity while also considering biotic 
composition and functional traits. The RESTOLINK consortium has formally agreed to complete the remaining 
analyses and to submit the originally planned manuscripts after the project end date, ensuring that the full 
scientific potential of the collected data is realised and disseminated beyond the project lifetime. 

Objective 4: Test for biodiversity-ecosystem functioning (BEF) relationships across biomes (D 11) 

Extent to which the objective has been met 

Objective 4 has been partially achieved. While the original objective aimed to test biodiversity–ecosystem 
functioning relationships using the full suite of RESTOLINK primary data (nutrient cycling, ecosystem 
metabolism, and microbial diversity) across all participating countries, funding-related delays in field data 
acquisition limited data availability. As a result, analyses were conducted using macrobial diversity and 
ecosystem functioning data from three countries, rather than the complete multi-country, multi-trophic dataset 
initially envisaged. 

Principal scientific outcomes and significance 

Despite these constraints, RESTOLINK developed and applied a robust analytical framework to assess BEF 
relationships along degradation and restoration gradients. Our results demonstrate that positive biodiversity–
ecosystem functioning relationships are a general feature of stream ecosystems, consistently detected across 
tropical, Mediterranean, and temperate biomes (Fig. 5). This finding provides strong support for the central 
premise of RESTOLINK: local biodiversity plays a key role in sustaining ecosystem functioning, even under 
contrasting climatic and hydrological regimes. Notably, restoration status did not significantly alter the slopes 
of biodiversity–ecosystem functioning. This indicates that restoration enhances ecosystem functioning 
primarily by recovering biodiversity, rather than by changing how biodiversity translates into ecosystem 
processes. From a management perspective, this implies that restoration strategies should prioritise actions 
that maximise biodiversity recovery, while recognising that functional gains per unit of biodiversity may differ 
across biomes.  

Methodology and implementation 

The BEF analyses were based on harmonised datasets of macrobial biodiversity and ecosystem functioning 
collected across restored, degraded, and reference streams in three countries. Biodiversity–functioning 
relationships were quantified using standardized effect sizes and comparative statistical frameworks, enabling 
cross-system synthesis despite heterogeneous sampling designs. This analytical framework, developed within 
RESTOLINK, was designed to be extensible to additional organism groups and functional processes once 
remaining datasets become available. 

Outputs, limitations, and future directions 

The results form the basis of one submitted and one planned scientific manuscript, with scope for expansion 
once microbial diversity, nutrient cycling, and metabolism data from additional countries are integrated. 
Although the full ambition of Objective 4 could not be realised within the project timeframe, RESTOLINK 
established a transferable BEF analysis framework and provided proof-of-concept evidence across multiple 
countries. For practice and policy, the findings underscore the need to evaluate restoration outcomes using 
both biodiversity and functional indicators, rather than assuming a direct coupling between the two. Importantly, 
the RESTOLINK consortium has formally agreed to complete the remaining analyses and submit the originally 
planned manuscripts after the project end date, thereby ensuring that the full scientific potential of the collected 
data is realised and disseminated beyond the project lifetime. 
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Figure 5. Biodiversity–multifunctionality relationships across biomes and restoration conditions. Points show the estimated change in 
ecosystem multifunctionality per unit increase in species richness (posterior means ± 95% credible intervals). Positive values indicate that 
higher biodiversity is associated with higher overall ecosystem functioning. 

 

New Objective 5: State of the art of stream restoration under climate change (D 18) 

Extent to which the objective has been met 

Objective 5 was newly introduced during the project in response to converging evidence from both 
RESTOLINK field activities and stakeholder engagement that climate change, particularly climate-driven 
hydrological extremes, is a critical yet underexplored determinant of restoration success. Within the project 
timeframe, the objective has been substantially achieved through an integrated assessment combining 
systematic scientific synthesis with stakeholder-derived evidence needs. 

Principal scientific outcomes and significance 

RESTOLINK combined a meta-analysis of stream and river restoration studies with a targeted stakeholder 
survey to evaluate how climate change is currently addressed in restoration practice and decision-making. The 
scientific synthesis demonstrated that most restoration projects remain implicitly oriented toward historical 
reference conditions and rarely evaluate resistance or resilience to climate-induced extremes such as droughts 
and floods. The stakeholder survey independently corroborated these findings, revealing broad consensus 
among practitioners, managers, and authorities that climate change is perceived as a major emerging threat 
to restoration success. Yet, it is insufficiently integrated into current planning, implementation, and evaluation 
frameworks. This convergence of scientific evidence and practitioner experience underscores a systemic gap 
in the field. By explicitly linking these two lines of evidence, RESTOLINK advances the state of the art toward 
climate-aware restoration concepts that are both scientifically robust and societally relevant. 

Methodology and implementation 

Objective 5 was addressed through a mixed-methods approach. A structured meta-analysis and systematic 
literature review quantified how restoration objectives, measures, and success criteria account for climate-
related hydrological stressors across biogeographic regions. In parallel, a stakeholder survey captured 
perceptions, preparedness, and information needs related to climate-resilient restoration. Integrating both 
approaches enabled RESTOLINK to align scientific evidence directly with stakeholder priorities and identify 
mismatches between current scientific practice and management needs. 

Outputs, contribution to practice, and future directions 

The results underpin a submitted synthesis publication (see section 3.2) and informed the RESTOLINK expert 
and stakeholder workshop, forming a basis for joint opinion and perspective papers on climate-adapted stream 
and river restoration. For practice and policy, the outcomes provide a clear mandate to move from climate-
blind restoration toward strategies explicitly designed to enhance resistance and resilience to hydrological 
extremes, supported by evidence-based prioritisation of measures. For future research, the work highlights 
the need for long-term, process-oriented monitoring, experimental testing of climate-resilient restoration 
measures, and stronger integration of stakeholder knowledge into restoration science. Objective 5 thus 
exemplifies RESTOLINK’s strength in combining scientific synthesis with stakeholder-driven knowledge needs 
to deliver actionable, climate-relevant guidance beyond the project lifetime. 



 

 

11 

 

3.4 Added value of the collaboration 

3.4.1 Transnational added value 

RESTOLINK generated substantial transnational added value by producing scientific outcomes that would not 
have been achievable by individual partners or within a single national context. This added value emerged 
from four interlinked achievements: First, RESTOLINK successfully integrated multidisciplinary expertise 
across countries to develop and implement joint sampling and analytical frameworks. Through close 
collaboration among partners, the consortium designed harmonised protocols for hydromorphology, 
biodiversity, and ecosystem functioning that were sufficiently robust to be applied across boreal, temperate, 
Mediterranean, and tropical stream systems. A joint sampling workshop enabled hands-on training and cross-
partner alignment, ensuring consistent implementation across all countries. This level of methodological 
harmonisation across such diverse environmental settings would not have been possible without a coordinated 
transnational effort and constitutes a key prerequisite for all subsequent comparative analyses. Second, 
RESTOLINK achieved efficient pooling of technical infrastructure and analytical capacities across countries. 
Several measurements critical to the project were centralised in partner laboratories with specialised expertise, 
enabling analyses that would not have been feasible within individual national teams. For example, organic 
matter decomposition was quantified using tensile strength analyses provided by partners P2 (Spain) and P4 
(Brazil) for samples from all countries. In contrast, partner P1 (Germany) conducted flow cytometry-based 
measurements of bacterial abundance and coordinated microbial diversity analyses across the entire 
consortium. This sharing of infrastructure and expertise enabled a comprehensive and standardised 
assessment of ecosystem functions and microbial communities across biomes. Third, the consortium 
generated a uniquely large, harmonised, and ecologically diverse dataset spanning multiple biomes and 
restoration contexts. RESTOLINK combined replicated control, degraded, and restored reaches within each 
country along a broad climatic gradient, while explicitly controlling for hydromorphological diversity using a 
common conceptual framework. This design allowed the consortium to disentangle biome-specific from 
general restoration effects and to analyse biodiversity–functioning relationships at spatial and temporal scales 
that exceed the scope of any single-country study. The resulting dataset provides a foundation for cross-biome 
syntheses and comparative analyses that are directly relevant to international restoration science and policy. 
Fourth, RESTOLINK produced new transnational insights into restoration outcomes that transcend regional 
restoration traditions. By jointly assessing restoration measures that differ markedly among countries, such as 
riparian reforestation in Brazil, barrier removal in Germany and Spain, and targeted additions of coarse 
sediment and large wood in Swedish boreal streams, the consortium demonstrated that restoration success 
often lags behind restoration effort, irrespective of biome or intervention type. This convergence of outcomes 
across contrasting ecological and management settings could only be identified through a coordinated 
transnational comparison. The findings provide an evidence base for developing more robust, climate-resilient, 
and function-oriented restoration strategies applicable across regions. In summary, RESTOLINK’s 
transnational approach enabled methodological harmonisation, access to specialised expertise, the generation 
of an unparalleled cross-biome dataset, and the identification of general patterns in restoration performance. 
These outcomes represent clear added value beyond what could have been achieved by national projects 
alone and directly support the development of internationally relevant restoration concepts and policies. 

3.4.2 Project coordination and organisation 

Project coordination and organisation were carried out under WP6 and implemented efficiently throughout the 
project. WP6 ensured timely communication, alignment of activities, and adaptive management across all work 
packages, thereby supporting the overall delivery of project objectives despite external and administrative 
constraints. A key element underpinning this efficiency was the regular biweekly digital coordination meetings 
(“jour fixes”). These meetings were systematically used to address practical implementation issues, track 
progress on milestones and deliverables, and identify interdependencies among work packages. This structure 
enabled early detection of delays within individual WPs and facilitated transparent discussion of their potential 
implications for other project components. In response to delayed funding for Partner 2 (Spain) and to delays 
in international recruitment for Partner 3 (Sweden), WP6 coordinated targeted discussions with the respective 
WP leaders and consortium partners. Based on these discussions, strategic adjustments to timelines, task 
sequencing, and responsibilities were agreed upon and implemented. These measures effectively mitigated 
cascading effects on dependent activities and ensured continued progress across the project.  

2.4.3 Researchers' mobility within the Consortium 

N° Date Location 
(including 
major 
online 
meetings) 

Attending 
partners 

Purpose 
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1 
4.5.22 Online P1-P6 

BiodivRestore kick-off, presented aims and objectives of 
RESTOLINK 

2 
18.5.22-
17.12.25 Online P1-P6 

Biweekly Jour fix to discuss work plan, practical issues 
and contributions to deliverables  

3 
9.8.22 Germany P1, P3 

Meeting during SIL meeting 2022 to discuss joint 
sampling protocol and preparations for kick-off meeting 

4 29.8-4.9.22 Germany P1-P6 Kick-off and joint sampling workshop 

5 9.-23.22 Spain P2, P5 Joint hydrodynamic measurements 

6 3.-21.11.22 Brazil P4- P6 Joint sampling campaign I 

7 7.1.-30.6.23 Spain P2, P4 Research stay of co-supervised PhD student 

8 5.6.23 Spain P1, P3, P5 Meeting during ASLO 2023 to discuss deliverables 

9 
18.10.-
3.11.23 

Brazil 
P4-6 

Joint sampling campaign II 

10 15.-17.1.24 Spain P1-P6 Mid-term meeting 

11 1.-11.10.24 Spain P2, P5 Joint hydrodynamic measurements 

12 16.-26-1-25 Germany P1, P2 Joint processing of DNA samples 

13 13.10.25 Germany P1-P6 Final project meeting 

14 14.-17.10.25 Germany P1-P6 Expert workshop 

2.4.4 Collaboration with other projects  

Project Country Partn
er 
involv
ed 

BiodivR
estore 
funded 

Aims 

COSAR EU P1 yes Discussed sampling sites and 
opportunities for collaboration, organised a 
special session at 14th Symposium for 
European Freshwater Sciences SEFS 14 

Collaborative Research 
Centre "RESIST" (CRC 
1439) 

GER P1 no Joint approaches to analyse the response 
of ecosystem structure and functioning to 
multiple stressors 

Development of climate 
adaptation strategies for 
water scarcity 

GER P1 no Joint review on restoration measures to 
increase streams’ resilience to low 
discharges 

Implementing Payment for 
Ecosystem Services in the 
Campo das Vertentes 
region 

BRA P6 no Integrating stream restoration in municipal 
catchment conservation and reforestation 
programs 

Nutrient retention and 
aquatic metabolism in water 
bodies receiving WWTP 
effluents 

BRA P4 no Assessing how key stream function 
indicators are affected by wastewater 
inputs in a developing country 

Multiple stressors impacting 
rivers 

ESP P2 no Evaluation of stressors impacting rivers 
and restoration activities to favour 
ecosystem resilience 

Developing NBS-Solutions 
for Riparian Ecosystems 
restoration. From 
knowledge to practice 

ESP P2 no Implementing a new restoration framework 
supported by NBS, enhance riparian 
ecosystem services 

Restore4Cs EU P2 no Implementing methodologies and 
approaches for the prioritisation of 
restoration, promoting C storage and GHG 
emissions abatement 
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ALFAwetlands EU P2 no Evaluation of wetland restoration 

Kyrcklan Catchment Study, 
Swedish Infrastructure for 
Ecosystem Science 
(SITES)  

SWE P3 yes Assessment of climatic and hydrological 
controls over long-term patterns in net 
nitrogen removal 

2.5. Outcomes for the research consortium  

For both following tables, the following ratings apply: 3=major outcome, 2=moderate outcome, 1=minor 
outcome, n/a= not applicable 

WP1 – Hydromorphology 

Developed a novel, scale-explicit framework for quantifying habitat heterogeneity in running 
waters, integrating spatial and temporal variability of hydrogeomorphology across spot, patch, 
and reach scales using variance partitioning and diversity indices. 

3 

Implemented harmonised hydromorphological and flow measurement protocols across all study 
countries, enabling quantitative and comparable assessment of physical diversity in restored, 
degraded, and reference reaches. 

3 

WP2 – Biodiversity 

Developed, validated, and implemented unified and interoperable protocols for quantitative 
assessment of microbial and macroinvertebrate biodiversity, explicitly designed for integration 
with hydromorphological (WP1) and functional (WP3) datasets. 

3 

Conducted cross-scale assessments of biodiversity at different scales with hydromorphological 
heterogeneity across biomes. 

3 

Calculated and applied biodiversity-based indices to quantify restoration efficiency and 
biodiversity recovery across impacted, restored, and reference reaches. 

2 

WP3 – Ecosystem Functioning 

Established a harmonised, multi-site database on stream ecosystem functioning across 
contrasting climatic regions and restoration contexts  

3 

Enabled robust, cross-biome interpretation of functional indicators, providing an evidence base 
for evaluating restoration success beyond structural community metrics. 

3 

WP4 – Restoration Success 

Developed a conceptual framework for incorporating ecosystem multifunctionality into stream 
and river restoration evaluation, explicitly addressing limitations of structure-only approaches. 

3 

Synthesised existing evidence through targeted literature review and meta-analytical 
approaches to assess functional responses to restoration and the current status of climate-
change-adapted restoration strategies. 

3 

WP5 – Data Management & Dissemination 

Established a centralised data management structure and standardised data templates to 
ensure harmonised storage, accessibility, and long-term usability of RESTOLINK datasets. 

3 

Launched, maintained the RESTOLINK project website and social media channels (Bluesky/X) 
to disseminate project progress, scientific outputs, and stakeholder-relevant information. 

2 

Designed, adapted, and implemented a stakeholder survey addressing restoration design, 
monitoring, evaluation, functional success indicators, and preparedness for climate change. 

3 

Developed an authorship policy providing clear guidance on publication practices and 
responsibilities within the consortium. 

2 

WP6 – Coordination 

Ensured effective project coordination through regular biweekly meetings, adaptive timeline 
management, and mitigation of delays, enabling coherent integration of WP activities 

3 

 

1. Increased research capacity 3 

2. Improved scientific evidence base 3 

3. Broader project design than initially planned (e.g. because of better access to field sites from 
different ecosystems, stakeholders, methods, …) 1 

4. Integration of existing data sets, time series etc. from consortium partners and/or other projects 3 

5. Access to (special) infrastructure not available at one's own institution / in one's own country 3 

6. Development / production of new methods, data or technology 1 

7. Development / establishment of new / improved product or service 1 

8. Development / establishment of new technical process n/a 
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9. Development / establishment of new organisational process n/a 

10. Better access to international networks / markets 2 

11. Better understanding of other European cultures / issues n/a 

12. Enhanced research network for collaboration ding, …) 3 

13. Improved training of researchers starting their career 3 

14. Better understanding of stakeholder needs 3 

15. New ideas for scientific communication 1 

16. Other(s) (specify): n/a 

 

2.6. Follow-up activities and plans for further exploitation of the results 

a) Did your project achievements lead to additional funding during 
or after the completion of the BiodivRestore project? 

Acquired a grant to conduct an expert 
workshop on climate-resilient 
restoration 

b) If yes, does the follow-up project involve… Implementation and synthesis of 
existing knowledge, preparation of an 
opinion article 

c) Follow up activities and plans for further exploitation of the results: 

1. Completion and dissemination of outstanding scientific syntheses: A key follow-up activity is the 
completion of analyses and publications that could not be finalised within the official project duration due to 
delayed data availability. The RESTOLINK consortium has formally agreed to complete the remaining 
cross-biome syntheses, including analyses of functional similarity across biomes and biodiversity recovery 
in relation to restoration strength and type. These analyses will be submitted to peer-reviewed journals, 
ensuring that the full scientific value of the RESTOLINK dataset is realised beyond the project lifetime. The 
project coordinator and WP leaders will actively contribute to these activities by coordinating data 
harmonisation, leading manuscript preparation, and ensuring continued collaboration among partners. 

2. Integration into the BiodivRestore Knowledge Hub and European knowledge platforms: 
RESTOLINK results are being actively integrated into the BiodivRestore Knowledge Hub, to which the 
coordinator already contributes. Follow-up activities include: Participation in synthesis activities and expert 
exchanges organised under the BiodivRestore umbrella, Alignment of RESTOLINK findings with broader 
European restoration initiatives and evidence needs.  

3. Development of new research projects and funding proposals: RESTOLINK provided a strong 
empirical and conceptual basis for new research proposals addressing climate-resilient and function-
oriented stream restoration. Follow-up activities included preparing a joint proposal for the current 
BiodivConnect call. 

4. Capacity building and training: Follow-up activities will also include training and capacity-building 
efforts, particularly for early-career researchers and practitioners. RESTOLINK protocols and datasets 
provide a valuable basis for training in integrative monitoring and, functional assessment, and cross-scale 
analysis of restoration outcomes.  

d) Please indicate if the collaboration between research Consortium partners is expected to continue after 
the funding period. If yes, please describe how. 

The RESTOLINK consortium has agreed to continue collaboration beyond the funding period through 
regular online jour fixes, ensuring completion of joint analyses, publications, and preparation of follow-up 
projects. 

3. Stakeholder engagement before, during and after project’s life 

3.1 General Stakeholder engagement reporting  

3.1.1 Stakeholders’ participation to project framing (including before the application) and implementation 

Stakeholder engagement was an integral component of RESTOLINK from the early project-framing stage 
through implementation. In Brazil, collaboration with CETESB, the environmental agency of the State of São 
Paulo, was central. CETESB contributed key water-quality data, information on stream-restoration initiatives, 
and facilitated access to field sites, ensuring that project activities were firmly embedded in regional 
management contexts. In Germany, the State Office for Flood Protection and Water Management (LHW) was 
directly involved in the co-development of the sampling design, particularly with respect to site selection along 
restoration and degradation gradients. In Sweden, stakeholder engagement included initial coordination 
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meetings with regional authorities, notably Länsstyrelsen Västerbotten, to align project objectives with regional 
management priorities and regulatory frameworks. 

3.1.2 Provision of data by stakeholders and use of field sites enabled by stakeholders 

RESTOLINK relied substantially on data and access provided by stakeholders. In Germany, the State Office 
for Flood Protection and Water Management (LHW) and the Waterworks of the Harz supplied long-term 
monitoring datasets that were essential for contextualising restoration effects. In Spain, the Catalan Water 
Agency granted sampling permits. It provided detailed information on the location and characteristics of 
previously implemented dam-removal measures and associated monitoring activities, thereby enabling 
targeted field investigations. 

3.1.3 Stakeholders involved as research objects 

Stakeholders and practitioners were also directly involved as research subjects. A stakeholder and practitioner 
survey was co-developed with key stakeholder representatives in each participating country and implemented 
across Brazil, Spain, Germany, and Sweden. In total, 71 practitioners responded to the survey, providing 
structured insights into restoration objectives, monitoring practices, and perceptions of ecosystem functioning 
as an assessment tool. In addition, an online stakeholder workshop held during the RESTOLINK mid-term 
meeting brought together 13 international stakeholders from five countries for an interactive discussion on the 
role of ecosystem functioning in evaluating the success of stream restoration. 

3.1.4 Other meetings and engagement activities 

Beyond formal project activities, RESTOLINK partners organised several bilateral and informal information 
events with stakeholders at national and regional levels to foster continuous knowledge exchange. 
Furthermore, an online coordination meeting with members of BioAgora was held to explore co-development 
of a proposal for a Horizon Europe call. Consortium members, including myself, actively participated in 
meetings of the BiodivRestore Knowledge Hub, contributing to cross-project learning and structured 
knowledge transfer between science and practice. 

3.1.5 Follow-up activities with stakeholders 

Stakeholder engagement continues beyond the formal project duration. Notably, the Catalan Water Agency 
and the German Federal Institute of Hydrology have jointly co-developed a follow-up proposal under the 
BiodivConnect call, directly building on RESTOLINK concepts and results. Additional follow-up activities are 
planned, including stakeholder involvement in preparing new research proposals, practitioner-oriented 
synthesis outputs, and the co-design of future restoration and monitoring initiatives informed by RESTOLINK 
findings. 

3.2 Detailed stakeholder engagement reporting 

Please see our entries to excel file "BiodivRestore 306 Restolink Publications_fin" in sheet "SH_Engagement". 

3.2 Detailed stakeholder engagement reporting 

Please see our entries to excel file "BiodivRestore 306 Restolink Publications_fin" in sheet "SH_Engagement". 

3.3 Project products for stakeholders 

Please see our entries to excel file “BiodivRestore 306 Restolink Publications_fin" in sheet "SH_Products". 

4. Dissemination of results 

4.1 List of scientific publications 

Please see our entries in the Excel file "BiodivRestore 306 Restolink Publications_fin" in sheet "Publication".  

4.2. Dissemination of results to scientists and scientific organisations  

4.2.1 Presentations and Poster  

Type Title Event Date Lead 
partn
er 

Contri
buting 
partner 

Biodivers
a+ and 
Water JPI 
acknowle
dged? 
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Oral 
presentati
on, 
conferenc
e paper 

Functional indicators for the 
analysis of stream restoration 

32nd Brazilian 
Congress of 
Sanitary and 
Environmental 
Engineering 

23.05.
2023 

P4  P6  yes 

Oral 
presentati
on 

Different responses of biological 
structures and functions to 
hydromorphological restoration 
in streams 

13th Symposium 
for European 
Freshwater 
Sciences 

18.06.
2023 

P1  P5 yes 

Oral 
presentati
on 

Different responses of biological 
structures and functions to 
hydromorphological restoration 
in streams 

13th Symposium 
for European 
Freshwater 
Sciences 

19.06.
2023 

P1  P1  yes 

Oral 
presentati
on 

La descomposición de la 
materia orgánica como 
indicador funcional de la 
restauración hidro-morfológica 
fluvial 

IV Congreso 
Ibérico de 
Restauración 
fluvial 

23.06.
2023 

P2  P4  yes 

Oral 
presentati
on 

Quantifying restoration success 
in Mediterranean streams by 
linking biodiversity, functionality 
and hydromorphological 
heterogeneity 

XXII Congress of 
the Iberian 
Association of 
Limnology 

24.06.
2023 

P2  P1  yes 

Oral 
presentati
on 

Evaluating the effectiveness of 
stream restoration on 
ecosystem functioning in 
Brazilian streams 

37th Congress of 
the International 
Society of 
Limnology 

05.05.
2024 

P6  P4  yes 

Oral 
presentati
on 

Do epilithic biofilm DOC and 
NO3 uptake capacities recover 
to pre-impacted conditions after 
dam removal in a low-order 
stream? 

Annual Meeting of 
the German 
Limnological 
Society 2024 

16.09.
2024 

P1  P1  yes 

Oral 
presentati
on 

Assessing hydromorphological 
restoration success 

Annual Meeting of 
the German 
Limnological 
Society 2024 

16.09.
2024 

P5  P1, P2  yes 

Oral 
presentati
on 

Introducing the RESTOLINK 
project 

3rd Young 
Researchers’ 
Workshop (online) 

30.10.
2024 

P1  
 

yes 

Oral 
presentati
on 

Restoring small-scale 
hydromorphology in streams is 
necessary, but not sufficient, for 
the complete recovery of stream 
functionality 

Fresh Blood for 
Freshwater 
(online) 

13.03.
2025 

P1  P1 yes 

Oral 
presentati
on 

Linking the recovery of stream 
invertebrate community 
composition and associated 
ecosystem functionality  

ASLO 2025 
Aquatic Sciences 
Meeting 

27.03.
2025 

P1  
 

yes 

Oral 
presentati
on 

Linking small scale 
hydromorphology to biofilm’s 
biodiversity and functioning to 
explain restoration success 

ASLO 2025 
Aquatic Sciences 
Meeting 

27.03.
2025 

P1  P2 yes 

Oral 
presentati
on 

Dam removal effects on 
gaseous carbon fluxes in a 
mountainous Mediterranean 
stream 

ASLO 2025 
Aquatic Sciences 
Meeting 

27.03.
2025 

P4  P2 yes 
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Oral 
presentati
on 

Small dam removal: Structural 
and functional responses of the 
macroinvertebrate community 

14th Symposium 
for European 
Freshwater 
Sciences 

20.06.
2025 

P2  P1 yes 

Oral 
presentati
on 

A global meta-analysis on using 
stream ecosystem functioning to 
quantify restoration success 

14th Symposium 
for European 
Freshwater 
Sciences 

20.06.
2025 

P1  P2, 
P4, P6 

yes 

Oral 
presentati
on 

Assessing hydromorphological 
restoration success 

Annual Meeting of 
the German 
Limnological 
Society 2025 

08.09.
2025 

P1  P2 yes 

Oral 
presentati
on 

Linking the recovery of stream 
invertebrate community 
composition and associated 
ecosystem functionality  

Annual Meeting of 
the German 
Limnological 
Society 2025 

08.09.
2025 

P1  P2) yes 

Poster 
presentati
on 

Low-head dam removal restores 
biofilm structure but not function 
in a temperate stream 

BioDiv2025, 
Verbania (Italy) 

06.11.
2025 

P1  P1 yes 

 

4.2.2 Scientific events 

Event Date Partner involved Tasks 

RESTOLINK kick-off meeting 
and joint sampling workshop 29.08.2022 P1-P6 

organised the meeting, held 
presentations 

RESTOLINK mid-term 
meeting and stakeholder 
roundtable 15.01.2024 P1-P6 

organised the meeting, held 
presentations, engaged and 
interacted with stakeholders 

RESTOLINK final meeting 
and expert workshop 13.10.2025 P1-P6 

organised the meeting, held 
presentations, engaged and 
interacted with experts 

14th Symposium for 
European Freshwater 
Sciences 2025 20.06.2025 P1 

organised a special session, held 
presentation 

Annual Meeting of the 
German Limnological Society 
2025 08.09.2025 P1 

organised a special session, held 
presentation 

ASLO 2025 Aquatic Sciences 
Meeting 27.03.2025 P1 

organised a contributed session, 
held presentation 

 

4.2.3 Interactions with other projects 

Event Organiser Project Initiative 

Biodiv-Restore Kick-Off 
Meeting, May 4th 2022 

Biodiversa+, the Water 
JPI 

 Presented aims and 
scopes of RESTOLINK 

CRC "Resist" General 
Assembly, Oct 24th -
26th 2022 

CRC "Resist" CRC "Resist" Discussed approaches 
to analyse response of 
ecosystem structure and 
functioning to multiple 
stressors 

Annual project meeting  Thuringian Ministry for 
the Environment, Energy 
and Nature 
Conservation 

Development of climate 
adaptation strategies for 
water scarcity 

Joint review on 
restoration measures to 
increase stream's 
resilience to climate 
change 

14th Symposium for 
European Freshwater 
Sciences 2025 

European Federation for 
Freshwater Sciences 
(EFFS) 

COSAR Organised and held a 
joint special session on 
restoration 
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4.3 Dissemination of results to stakeholders  

Partner Stakeholder Description 

P1, P5 Waterworks of the Harz Mini workshop to inform about project aims and 
planned work 

P2 Besòs Tordera Consortium Informed about the project results 

P2 Catalan Water Agency Informed about the project results, information of 
restoration activities to select case studies  

P2 NATURALEA Informed about methods and project results 

P4 Brazilian National Water Agency (ANA) Provided feedback on the relation between project 
objectives and federal initiatives  

P1-P6 CIRF-Italian Center for River 
Restoration, Federal Institute of 
Hydrology, State Agency for the 
Environment Rhineland Palatinate, São 
Paulo State Environmental Company, 
Conservation International, Das 
Naturland, Imbrica, Lycksele kommun 

Länsstyrelsen Västerbotten, Rewilding 
Sweden, University of Parma, Apren 

Roundtable workshop on state-of-the-art and 
opportunities for using ecosystem functioning to assess 
restoration success 

 

Information / technology transfer: n/a 

Outreach to the general public and Education project 

• RESTOLINK webpage 

• RESTOLINK X (formerly Twitter) and BlueSky account 

• Dedicated page in partner websites 

 

5. Global Impact Assessment Indicators 

5.1 Impact statement 

5.1.1 Contribution to call objectives 

Overall contribution to the call objectives 

RESTOLINK has made a substantive contribution to the BiodivRestore call objective of advancing process-
based understanding of conservation and restoration of degraded ecosystems, with a particular focus on 
aquatic systems. By combining mechanistic physical habitat analysis, biodiversity–ecosystem functioning 
research, cross-biome synthesis, and explicit consideration of climate change and stakeholder perspectives, 
the project directly addressed the call’s emphasis on (i) understanding restoration processes, (ii) linking 
biodiversity to ecosystem functioning and services, and (iii) generating knowledge that can be generalised and 
upscaled beyond individual case studies. The project’s transnational design, scale-explicit methodologies, and 
integration of stakeholder-derived knowledge needs align closely with the call’s expected impacts and 
international added value 

Contribution to Theme 1 - Biological and biophysical processes underpinning conservation and 
restoration: RESTOLINK made a strong and direct contribution to Theme 1 by advancing mechanistic 
understanding of how physical habitat heterogeneity governs biodiversity and ecosystem functioning during 
degradation and restoration. A central innovation is the development of a scale-explicit hydromorphological 
diversity framework, which operationalises physical habitat heterogeneity using diversity concepts analogous 
to biological α-, β-, and γ-diversity. This framework goes beyond traditional single-scale descriptors and directly 
addresses the call’s request to understand how different biodiversity dimensions interact with ecosystem 
functioning and resilience. By demonstrating that spatial and temporal flow variability (hydromorphological β-
diversity) is a key driver of microbial and protist β-diversity and of nitrogen uptake efficiency, RESTOLINK 
provides empirical evidence that ecosystem processes are structured by physical-niche diversity rather than 
by mean habitat conditions. RESTOLINK also advanced understanding of biodiversity–ecosystem functioning 
(BEF) relationships under restoration. Across multiple objectives, the project demonstrated that biodiversity 
recovery is necessary but not always sufficient for functional recovery, revealing persistent structure–function 
gaps that operate across microbial and macrobial processes. This directly responds to the call’s emphasis on 
understanding functional recovery, resilience, and potential constraints on restoration success. Importantly, 
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RESTOLINK showed that these constraints are not confined to a specific biological level, suggesting shared 
ecological bottlenecks in the post-restoration process re-assembly. Together, these outcomes significantly 
advance process-based restoration ecology by explicitly linking hydromorphology, biodiversity, and ecosystem 
functioning across scales and biological organisation, as called for under Theme 1.  

Contribution to Theme 2: Trade-offs, synergies, and targets for restoration outcomes: RESTOLINK 
contributed to Theme 2 by critically assessing trade-offs and synergies between biodiversity recovery and 
ecosystem functioning, and by highlighting the limitations of relying solely on structural or biodiversity-based 
indicators to evaluate restoration success. The project’s meta-analytic and empirical results consistently show 
that structural recovery (e.g., biodiversity, habitat heterogeneity) often exceeds functional recovery. That 
restoration can successfully recover some functions (e.g., nitrate uptake) while others remain impaired (e.g., 
dissolved organic carbon uptake). These findings directly inform the call’s emphasis on identifying appropriate 
quantitative indicators and targets for restoration, and on understanding trade-offs among biodiversity facets 
and ecosystem services. Moreover, RESTOLINK’s work under the newly introduced climate-focused objective 
demonstrates that current restoration targets are often implicitly anchored to historical reference conditions, 
with limited consideration of future climatic stressors. By integrating stakeholder perceptions with scientific 
synthesis, the project identified a clear mismatch between management needs and existing evaluation 
frameworks. This contributes to Theme 2 by informing the development of more realistic, climate-aware 
restoration targets that balance biodiversity goals, ecosystem functioning, and long-term resilience under 
changing environmental conditions 

Contribution to Theme 3: Effectiveness, upscaling, and generalisation of restoration knowledge: 
RESTOLINK made a substantial contribution to Theme 3 by generating knowledge that is transferable across 
spatial scales, biomes, and socio-environmental contexts. The project’s comparative analyses across tropical, 
Mediterranean, and temperate systems demonstrate that positive BEF relationships are a general feature of 
stream ecosystems, supporting the call to move beyond single-site studies and identify generalities applicable 
across regions. The finding that restoration enhances ecosystem functioning primarily by recovering 
biodiversity, rather than by altering BEF slopes, has direct implications for upscaling restoration strategies and 
for prioritising biodiversity-oriented measures at landscape and catchment scales. Furthermore, RESTOLINK’s 
scale-explicit hydromorphological framework provides a concrete methodological tool for integrating fine-scale 
physical processes into larger-scale restoration planning and evaluation. By identifying the spatial scales at 
which physical heterogeneity most strongly affects biodiversity and functioning, the project offers actionable 
guidance for scaling restoration from reaches to river networks. Uncertainty and adaptive management, 
explicitly highlighted in Theme 3, are also addressed through RESTOLINK’s identification of persistent 
functional recovery gaps and climate-related risks. These insights support adaptive, learning-oriented 
restoration approaches that are robust to future environmental change. 

Contribution to expected impacts and policy relevance: RESTOLINK’s outcomes directly support the 
implementation of key European and international policy frameworks highlighted in the call, including the EU 
Biodiversity Strategy for 2030, the Water Framework Directive, and the UN Decade on Ecosystem Restoration. 
By providing mechanistic indicators, transferable analytical frameworks, and evidence-based cautions against 
overly simplistic success metrics, the project delivers knowledge directly relevant to policymakers, river basin 
authorities, and restoration practitioners. Importantly, the project demonstrates strong international added 
value through transnational collaboration, cross-biome synthesis, and harmonised methodologies, in line with 
the call’s expectations. The consortium’s formal commitment to complete remaining analyses and submit 
planned publications beyond the project lifetime further strengthens the durability and reach of RESTOLINK’s 
scientific and societal impact. 

5.1.2 Transnational added value 

RESTOLINK delivered clear transnational added value by generating outcomes that could not have been 
achieved within isolated national projects. Through coordinated collaboration, the consortium developed and 
applied fully harmonised sampling and analytical frameworks across boreal, temperate, Mediterranean, and 
tropical stream systems, enabling robust cross-country comparisons. Pooling specialised infrastructure and 
expertise across partner laboratories allowed standardised analyses of biodiversity and ecosystem functioning 
that exceeded the technical capacity of individual national teams. The project further produced a uniquely 
large, harmonised cross-biome dataset spanning replicated control, degraded, and restored reaches, enabling 
disentanglement of general restoration effects from biome-specific responses. Finally, by jointly evaluating 
contrasting restoration measures across countries, RESTOLINK identified convergent patterns of limited 
functional recovery that transcend regional restoration traditions. Together, these achievements demonstrate 
a level of integration, comparability, and generalisation that would not have been possible without a 
coordinated transnational approach. 

5.1.3 Exploitation of results 
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RESTOLINK results have been actively exploited through multiple, complementary pathways targeting 
scientific, policy, practitioner, and stakeholder audiences. Scientific valorisation is ensured through peer-
reviewed publications (submitted, in review, and in preparation), openly available datasets, and transferable 
analytical frameworks that are already being used as a basis for follow-up analyses and joint publications 
beyond the project lifetime. For practice and policy, RESTOLINK outcomes directly inform restoration planning 
and evaluation by providing evidence-based guidance on hydromorphological heterogeneity, biodiversity–
ecosystem functioning relationships, and the limits of structural restoration for functional recovery, with clear 
relevance for river basin management, the EU Water Framework Directive, and the EU Biodiversity Strategy 
for 2030. Stakeholder-oriented valorisation was achieved through targeted engagement activities, including a 
stakeholder survey, workshops, and direct exchange with practitioners and authorities, which both 
disseminated results and aligned scientific outputs with end-user needs, particularly regarding climate-resilient 
restoration. Outreach and awareness-raising activities included dissemination via the project website and 
social media channels, reflected in sustained website traffic, retweets, and active stakeholder interest in 
participating in surveys and follow-up discussions. While RESTOLINK did not aim at technological innovation, 
patents, or spin-offs, it generated conceptual and methodological innovations with high uptake potential in 
applied restoration science and management. Finally, the project has already stimulated new collaborative 
initiatives, including planned joint proposals, continued consortium coordination, and integration of 
RESTOLINK outputs into broader synthesis and knowledge-hub activities, ensuring exploitation of results well 
beyond the funded project period. 

5.1.4 Involvement of citizens/civil society 

Citizen science is not planned to be part of the project. 

5.2. Other scientific valorisation factors 

 Number, years and comments (Actual or likely 
valorisations) 

International patents obtained n/a 

International patents pending n/a 

National patents obtained n/a 

National patents pending n/a 

Operating licences (obtained / transferred) n/a 

Software and any other prototype n/a 

Company creations or spin-offs n/a 

New collaborative projects  1 joint follow-up proposal on BiodivConnect call, 
7.11.2025 

Scientific symposiums 

RESTOLINK international expert workshop, 
13.10.2025 / Special Session at 14th Symposium for 
European Freshwater Sciences 2025, 20.06.2025 / 
Special Session at Annual Meeting of the German 
Limnological Society 2025, 08.09.2025 / Contributed 
Session at ASLO 2025 Aquatic Sciences Meeting, 
7.03.2025 

Other(s) (specify) n/a 

 

a. Assessment and follow-up of personnel recruited on fixed-term contracts (excluding interns) 

Recruitment for the project After the end of the mission in the project 

 Position in 
the project 

Last 
diploma 
obtained 
at time of 
recruitm
ent 

Count
ry of 
studie
s 

Prior 
profession
al 
experience
, including 
post-docs 
(years) 

Partner 
who 
hired the 
person 
(Organis
ation and 
Country) 

Duratio
n of 
mission
s 
(month
s) (2) 

Profe
ssion
al 
futur
e (3) 

Type of 
employ
er (4) 

Type of 
employ
ment 
(5) 

Promotion of professional 
experience (6) 
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Research 
technician 

BSc Spain 15 P2 18 Fixed
-term 
contr
act 

Teachi
ng and 
public 
resear
ch 

Techni
cian 

Yes. Experience gained 
contributed to securing the 
current position and 
informs ongoing research 
activities 

Postdoc MSc Austri
a 

13 P5 12 Chan
ged 
field 

Teachi
ng and 
public 
resear
ch 

fixed-
term 

Yes. Contribution to PhD 
completion. 

Postdoc MSc Italy 5 P1 36 post-
docto
ral 
positi
on in 
GER 

Resear
ch 
public 
instituti
on  

Resear
cher 

Yes, gathered experience 
in organising, conducting 
research to quantifying 
ecosystem functions 

Postdoc PhD Brazil 10 P3 24 Fixed
-term 
contr
act 

Teachi
ng and 
public 
resear
ch 

Resear
cher 

Yes. Experience gained 
led to securing the current 
position and informs 
ongoing research 
activities.  

 

5.4 Data Management and timeline for open access  

RESTOLINK generated a range of digital outputs, including raw and processed data on hydromorphology, 
biodiversity (microbial and macrobial), and ecosystem functioning, as well as harmonised consortium-wide 
datasets, metadata, sampling and analytical protocols, analytical scripts, and project deliverables. 

Standards and formats: RESTOLINK adopted non-proprietary, interoperable formats wherever possible 
(Excel/CSV for data, PDF for documentation). The joint harmonised project database is accompanied by 
comprehensive metadata describing variables, units, methods, spatial and temporal coverage, and quality-
control procedures. Where no single community standard was applicable across all data types, project-specific 
controlled vocabularies and harmonised variable definitions were developed and fully documented. Joint 
sampling and analytical protocols are published as citable digital objects to ensure transparency and 
reproducibility. 

Access, sharing, and protection: RESTOLINK follows an open data and open access by default policy in 
line with BiodivERsA and Water JPI requirements. Quality-controlled, harmonised datasets and protocols are 
publicly released through trusted repositories. Raw data are securely stored on institutional servers of 
individual partners during active project phases to ensure data integrity and compliance with institutional 
regulations. No personal or sensitive data were collected. Intellectual property and authorship are protected 
through clear attribution, licensing, and metadata documentation. 

Reuse and derivatives: Publicly released RESTOLINK data and digital outputs are intended to support data 
mining, reuse, redistribution, and the production of derivative works. Open licences (e.g. Creative Commons) 
permit reuse for research, policy, and applied restoration purposes, provided appropriate citation. Harmonised 
data structures and detailed metadata facilitate secondary analyses, meta-analyses, and future integration into 
transnational research efforts. 

Responsibilities: The project coordination team, in collaboration with designated consortium data managers, 
is responsible for maintaining and updating the Data Management Plan and the joint database. Dataset 
updates and corrections are versioned and documented to ensure transparency and traceability. 

Long-term preservation and repositories: RESTOLINK ensures long-term access through established 
repositories: Zenodo: Joint harmonised dataset (with metadata), joint sampling and analytical protocols, and 
updated data versions. Water JPI Open Data & Open Access platform: Project deliverables and reports. 
Journal repositories/supplementary materials: Data and scripts linked to peer-reviewed publications. All public 
outputs receive persistent identifiers (DOIs). 

Open access timeline: Joint protocols and initial harmonised datasets are already openly available via 
Zenodo. Updated datasets are released in parallel with or immediately following publication acceptance. All 
scientific publications are open access, and project deliverables are publicly available upon submission. 
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6. Comments 

6.1. Success stories 

RESTOLINK – Advancing functional, climate-aware river restoration through transnational collaboration 

RESTOLINK is a strong example of how transnational collaboration can advance restoration science beyond 
what is achievable through national projects alone. By developing and applying a fully harmonised 
experimental and sampling framework across four countries spanning tropical, Mediterranean, temperate, and 
boreal regions, the project enabled robust cross-site comparisons of biodiversity and ecosystem functioning. 
This unique design generated new insights into how hydromorphological restoration influences stream 
structure and function under contrasting climatic and environmental conditions, supporting the development of 
more general and transferable restoration principles. The project also delivered clear capacity-building 
benefits. RESTOLINK actively promoted the professional development of early-career researchers by 
providing hands-on training in advanced ecosystem measurements, international field coordination, and 
interdisciplinary data synthesis. Several participants have since translated this experience into new research 
positions, leadership roles, and follow-up projects, demonstrating the project’s lasting impact on the next 
generation of restoration scientists. RESTOLINK further stands out for its effective integration of disciplines 
and stakeholders. By jointly linking hydrodynamics, biodiversity, and ecosystem functioning across work 
packages, the consortium produced a genuinely interdisciplinary assessment of restoration outcomes. 
Engagement with practitioners and stakeholders ensured that scientific findings were closely aligned with real-
world management needs, particularly regarding the limits of structural restoration and the importance of 
functional recovery. Finally, RESTOLINK delivered outcomes directly relevant to practice and policy. By 
moving beyond biodiversity-only indicators and explicitly quantifying ecosystem functions, the project provides 
environmental agencies and restoration practitioners with more informative tools to assess ecosystem 
recovery and resilience. At the same time, RESTOLINK has strengthened long-term collaboration among 
partner institutions and laid the foundation for new joint research initiatives on functional and climate-resilient 
river restoration, ensuring impact well beyond the project’s lifetime. 

6.2 General comments  

RESTOLINK has greatly appreciated the well-organised and transparent review process and the flow of 
information from the BiodivRestore secretary to the PI. However, RESTOLINK has encountered serious 
difficulties with national grant agreements, which have impeded the project's start in the individual countries 
and, thus, RESTOLINK's overall progress. Partners P1 (GER) and P5 (GER) received their grant agreement 
two days before the official project started, leaving no time to find and hire project personnel. Partner P2 (ESP) 
received his grant agreement four months after the official project started. P3 (SWE) got his project budget 
reduced before the official start, forcing changes to the local research plan. Most of the delays arising from 
national issues could be compensated for by investing external financial and personal resources. Based on 
these experiences, we recommend that funding rules and grant terminations for countries involved in future 
Biodiversa+ projects should be optimised, e.g., by avoiding national multi-stage selection processes after 
projects have been shortlisted for national funding. Ideally, shortlisted projects only need to revise their budgets 
to comply with national funding regulations, but are not required to apply for national funds by submitting new 
proposals.  

 


