
Welcome

Aarhus, 25. september 2025

Holistic framework for succesful development of nature-based 
solutions

Presenter Notes
Presentation Notes
Welcome to Aarhus and to this conference about ....
My name is...I am director of Nature and environmental management in city of Aarhus.  working with NBS is a key element ind develop our city  and increase biodiversity in and around the city. Thats why we also have collaborations with cities in india, Ghana, south afrika and Ukraine working with NBS



Municipality of Aarhus

• Aarhus Business Region – the most rapidly expanding center of 
growth in Denmark

1 mio. inhabitants

Growth
Centres in Denmark 

Presenter Notes
Presentation Notes
Aarhus is part of the biggest growth center in denmark and we are especially strong concerning water. 
Here you se Business Region Aarhus is a cooperation between 12  municipalities with a total population around 1 mio inhabitants 



Urban NBS: Climate Adaptation Plan 2024-2030

Approved 
June 2025

Presenter Notes
Presentation Notes
In Aarhus we work with NBS solutions on a broad scale. This year our city council approved our new climate adaptation plan, which works with these 4 strategic principles (billede) towards a resilient city. All our work follow the general principle of handle stormwater on the ground, thus enforcing the use NBS solutions for both smaller and large rain events. You will here more about that later to day. 



Urban NBS: Towards a 
resilient city

Broad incorperation of NBS solutions 
in our urban environment, both new 
cities and existing urban areas.

Presenter Notes
Presentation Notes
Aarhus city is at risk of floodings from all sides, stormwater, groundwater, raising sealevel so wee need to incorporated NBS solutions in all our projects. With these words I again welcome you all and I hope you will have a fruitfull conference. 
Nikolai Friberg



Thank you for your attention 

Presenter Notes
Presentation Notes
OVERGANG TIL NÆSTE TALER
AND NOW I WILL GIVE THE WORD TO.....
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SCOPEOF 
Esta blishe d in the  a utumn 2024
Working across Aarhus University 
As much a knowledge hub as a research ce ntre
Focus on trans-disciplina rity 

C-NBS is working with: 
• Across la ndsca pe s a nd e cosyste ms
• On de ve loping tools tha t ca n optimise  the  use  of NBS
• With a ll re le va nt se ctors in socie ty
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CITY BLUES
In the project City Blues, cities develop plans 
for their urban waters and green areas to 
better respond to the negative effects of 
climate change, like floods and pollution, 
and create liveable  areas for people at the 
same time.

Making the use of nature -
based solutions mainstream! 
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Presenter Notes
Presentation Notes
Så verden ser utfordringene med tap av naturmangfold: Dette er en illustrasjon fra RE_SET, en London-basert tenketank som spesialiserer seg på å forstå hva som er den neste store disruptor til “business as usual”. Så vi beginner å bli vant til klima, men naturmangfold er altså her, og det blir stort!

Vurdere å si noe om at klima er relativt enkelt – alt kan regnes i CO2-ekvivalenter, og CO2 er det samme hvor enn du er I verden. Natur, derimot, er mer vanskelig å måle, og artene I ett land er helt annerledes enn på andre siden av kloden. 
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THE LOSS OF WATERSTORAGECAPACITYAND 
BIODIVERSITY: FLOODPLAINS AND RIPARIAN WETLANDS
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MOST DANISH RIVERS (AROUND 95 %) HAVE BEEN 
HEAVILY ENGINEERED IN THE PAST

They a re  now supe r conduits for e xce ss wa te r, 
moving it downstre a m a t spe e d!
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TRADITIONAL SOLUTIONS AND MANAGEMENT

Creative commons - CC BY-SA 2.0

Copenhagen – summer 2011

… are not longer 
enough to solve these 
challenges

Sweden – summer 2018

Presenter Notes
Presentation Notes
July, 2011: Downpour in Copenhagen, - the greatest recorded rainfall in 24 hours in the past 55 years. It caused an estimated DKK 6 billion in damage. Several projects were launched in Copenhagen to deal with similar incidents. 

https://creativecommons.org/licenses/by-sa/2.0
https://creativecommons.org/licenses/by-sa/2.0
https://creativecommons.org/licenses/by-sa/2.0
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IS THE FUTURE 
NATURE-
BASED?
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HOLISTIC AND MULTIFUNCTIONAL 

Presenter Notes
Presentation Notes
In a nutshell – working with nature for nature and people
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NATURE-BASED SOLUTIONS

Presenter Notes
Presentation Notes
Globally and also here in the Nordics, we have three important questions, that we must answer:
How do we mitigate climate change?​
How do we protect biodiversity? ​
How can we increase human well-being? 

One solution to these challenges is nature-based solutions.
Basically we can say, that Nbs are solutions where
we work with the tools, that nature already has. In
contrast to gray solutions, which are more technical
solutions to the before mentioned challenges. In a
nutshell, nature-based solutions are about working
with nature, for nature for people.

NBS are relevant for all kinds of ecosystems​ and provide a great opportunity to address several societal and environmental challenges simultaneously. ​
​
In our work with nbs we chose to stick to a clear definition to make sure, that we do not support greenwashing or projects that benefit climate but worsen biodiveristy or the other way around. 
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THE RANGE OF NBS

Na tura l 
e cosyste ms

Re store d
e cosyste ms

Re ha bilita te d na ture
Solutions ba se d 
on e le me nts of 

na ture  

Protect, 
conserve

Re-create,
improveCreate, 

imitate
Prevent, 
manage

Na ture -ba se d solutions (NbS)

Constructe d: ne e ds 
ma inta na nce

Se lf-susta ine d = na tura l 
functioning  

Sca le

Presenter Notes
Presentation Notes
NBS encompass a wide range of approaches—from the restoration of habitats to water resource management, disaster risk reduction, and green infrastructure—to address societal problems. 
NBS are defined by the EC as “living solutions inspired and supported by nature that simultaneously provide environmental, social and economic benefits and help build resilience”.
This definition acknowledges that nature can bring benefits to society, including to the economy, security, human health and quality of urban living (“urban liveability”). ReciproCITY focuses on NBS related to urban waterbodies and their nearby terrestrial ecosystems and collectively refers to these as BGS (Blue-Green Solutions). The solutions that provide these benefits range on a scale of naturalness as shown in Figure 1.1.
(BGS) range from near-natural urban ecosystems requiring protection and conservation, through degraded ecosystems requiring improvement and restoration, to the creation and mimicking of function in rehabilitated ecosystems, and to more technical living solutions. The natural and restored ecosystems should ideally be self-sustained, whereas the others need constant maintenance.
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Rehabilitation
Restored ecosystems Natural ecosystems

Nature elements

Scale effect
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EXAMPLES OF URBAN NBS

Oslo

Stockholm

Købe nha vn Købe nha vn

London

Fotos fra venstre: T. F. Moe, Rambøll, Biophilic Design, Mikkel Eye, SLA

Presenter Notes
Presentation Notes
Og her bare for å vise noen eksempler fra byer hvor det er jobbet for å få mer naturmangfold inn i byområdene, mellom bygningene. 
Og her skulle jeg gjerne vist dere masse fine bilder av hvordan det BURDE se ut, med SKIKKELIG naturmangfold i by, men det meste med skikkelig naturmangfold er enten på planleggingsstadiet, eller så nybygget at det ikke ser mangfoldig ut ennå, eller det er ikke engang planlagt ennå. 
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15

FLOOD PROTECTION

Cha n e t a l. 2018

Presenter Notes
Presentation Notes
Increase in permeable surfaces and rainfall infiltration leading to higher retention capacity for stormwater in urban areas and more recharge of underlying groundwater. 
And the increased risk of flooding underr CC can be addressed by NbS 
Togetehr with ther NBS such as green roofs 
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SUMMARY
NBS offe rs clima te  sma rt, low-cost a nd low-

ma inte na nce  solutions to socie ta l cha lle nge s 
with multip le  othe r be ne fits – the  b igge r, the  
be tte r!

Sca le  is importa nt – high robustne ss a nd 
re silie nce  whe n la rge  a nd conne cte d 
solutions a re  imple me nte d

Tra de -offs a re  ne ce ssa ry – spa ce  (la nd) is a  
limite d  re source  a nd the  tota l va lue  of a ll 
be ne fits of NBS is to be  conside re d



NBS CONFERENCE AARHUS
25. SEPTEMBER 2025 

NIKOLAI FRIBERG
PROFESSOR

INSTITUT FOR ECOSCIENCE

AARHUS
UNIVERSITET

INTERESTED IN NBS? CONTACT ME

Follow us on Linke dIN a nd visit https:/ / e cos.a u.dk/ nbs
 

https://ecos.au.dk/nbs


AARHUS 
UNIVERSITET

Have an 
excellent 
conference !



Nature-based Solutions as entry 
points for a Nature-Positive Future

Dr. Benjamin Kupilas
Senior Fellow, Coordinator Biodiversity

Aarhus, 25.09.2025

Policy pathways in the urban environment



• Reducing nature-negative impacts and 
addressing drivers of nature degradation

• increasing nature-positive actions, including 
through e.g. nature-based solutions

• fostering transformative change to our 
economy and society. 

2

Bending the Curve:
How to operationalise the Nature-Positive transition

Sc
al

in
g 

N
bS



Nature-Based Solutions as entry point for a Nature-Positive Transition
From tools to stories

Practical tools to restore wetlands, re-green cities, plant 
riparian trees.

Communication tools to make biodiversity visible & 
relatable.

Human-centered stories: clean air, cool cities, food 
security, health and well-being, resilience are tangible 
concerns.

Transformative entry point: link global goals to local 
action, across sectors & communities

Natural capital & value creation: NbS enhance 
ecosystem stocks, increase flows of services, and 
generate long-term value for business & society.

3



What is a Nature-Positive Economy? 
An economy where the net result of all economic activities 

combined lead to an absolute increase in nature, 
to the point of full recovery.

4



Final products, 
available for download: 

Main report and 
five sectoral briefs

GoNaturePositive!



Industry Pilots

PILOT 01

ETIFOR

SECTOR

FORESTRY

LEADS

PILOT 02

ETIFOR

SECTOR

TOURISM

LEADS

PILOT 03

SECTOR

AGRI-FOOD

PILOT 04

SECTOR

BLUE ECONOMY

PILOT 05

SECTOR

BUILT 
ENVIRONMENT

VOEDSEL ANDERS
LEADS

WDC
LEADS

EFB
LEADS
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Challenges

• Urban sprawl (~1000 km²/year) remains driver 
of biodiversity loss

• High material demand, low circularity

• Buildings account for 40% EU energy, 35% 
GHG emissions

7

Cities at a crossroads: Challenges and opportunities 

Opportunities

• Integrate NbS: roofs, walls, trees, permeable 
pavements.

• Strongly embed circular materials & design

• Construct energy-efficient & retrofit existing 
stock

Presenter Notes
Presentation Notes
Problem
Major driver of biodiversity loss and land use change (~1000 km² of EU land consumed annually by urban sprawl).
Consumes vast raw materials; limited circular economy adoption.
Buildings account for 40% of EU energy consumption and 35% of GHG emissions.

Solution
Integrate NbS: roofs, walls, trees, permeable pavements.
Strongly embed sustainable/recycled materials and circular economy principles.
Construct energy-efficient buildings and retrofit existing stock.






EU Policy Framework

• Enablers: European Green Deal, Biodiversity 
Strategy 2030, UWWTD, EED, and the binding 
Nature Restoration Regulation.

• Challenges: Policies like the Green 
Infrastructure Strategy lack binding targets, 
and EU funding can sometimes support 
nature-harmful activities.

8

Drivers for Change: Policy & Business Initiatives

Private Sector Action

• Initiatives like the World Green Building 
Council (WorldGBC) and World Business 
Council for Sustainable Development 
(WBCSD) promote sustainable practices.

• Impact is currently limited by a reliance on 
voluntary adoption without strong 
accountability.

Presenter Notes
Presentation Notes
resilience, unlock new markets, and reduce financial risks tied to biodiversity loss.
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A nature-positive built environment is essential for EU competitiveness, resilience, and well-being.

Building the Nature-Positive Transition

Scale up NbS Enforce 
existing mandates 

Increase 
funding 

Strengthen monitoring 
& accountability 

Promote integrated 
governance 

Example: Biotope City Vienna as a 
flagship demonstration of 
integrated NbS (cooling, 
stormwater management, carbon 
storage, social cohesion).

Presenter Notes
Presentation Notes
First of all we found that there is significant scope to embed nature in the competitiveness agenda.  Transition to nature-positive business models can help to de-risk the exposure of the European economy to nature loss.


Scale up NbS in spatial planning, especially through Urban Nature Plans and land use policy.
Embed nature-positive strategies to enhance EU competitiveness and secure leadership in global green markets.
Enforce existing mandates (e.g., Urban Wastewater Treatment Directive, EU energy  efficiency diretive,).
Increase funding for circularity, sustainable construction, urban restoration, and energy retrofits.
Strengthen monitoring & accountability to ensure NbS deliver measurable biodiversity and resilience outcomes.
Promote integrated governance linking construction, energy, water, and biodiversity policies to avoid siloed approaches.
Example: Biotope City Vienna as a flagship demonstration of integrated NbS (cooling, stormwater management, carbon storage, social cohesion).




10Roadmaps will connect global goals with local action, guiding the systemic shift towards a nature-positive economy.

Next steps: 
Roadmapping the transition

Explore transition 
pathways for 

sustainable urban water 
systems with NBS  



Ecologic Institute
Pfalzburger Str. 43/44
10717 Berlin
Germany

Tel. +49 (30) 86880-0

ecologic.eu

Thank you!

Dr. Benjamin Kupilas
Coordinator Biodiversity

Benjamin.Kupilas@ecologic.eu
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Implementing and Upscaling
NBS in Denmark
Jóna Ólavsdóttir

- A PhD project about NBS from 
an administrative perspective

- Focus on processes
- Implementation barriers
- Cooperation models

- The influence of processes on 
environmental outcomes



Presenter Notes
Presentation Notes
Relevance

- Kunming-Montreal agreement 
- Target 8 and 11

- The Green Tripartite

- The Assens model 




Co-creating
Nature-based Solutions



What is co-creation? 

Arnstein (1969)

“The process through which a 
plethora of public and private 
actors are involved - ideally on 
equal footing - in a collaborative 
endeavour to define common 
problems and design and 
implement new, better, yet 
feasible, public solutions.”

Torfing et al. (2019)



Overcoming Barriers in 
the Implementation of 

Nature-Based 
Solutions through 
Early Stakeholder 

Engagement 

A Systematic 
Literature Review

Analysis
1. Mapping barriers (9 reviews, 2019–2024)
2. Stakeholder involvement (86 articles in 
total)

Systematic 
literature 

review

PICo & PRISMA-guided
European context
NBS implementation barriers with focus on 
collaboration & stakeholder involvement
Peer-reviewed sources + selected Nordic 
policy reports

Presenter Notes
Presentation Notes
Population (P): European organisations involved in environmental management, including public authorities, NGOs, and cross-sectoral partnerships.
Intervention (I): Implementation of NBS, focusing on organisational, institutional, and collaborative dimensions.
Context (C): Early stakeholder involvement in collaborative planning and decision-making processes, such as co-creation, co-design, or participatory governance models.
Outcome: Successful implementation of NBS, measured by reduction of implementation barriers and generation of social and environmental co-benefits.





Main barriers to implementing NBS in Europe

Uncertainty Financing
Lack of 

knowledge and 
skills

Silo structure

Inadequate 
monitoring and 

maintenance

Path 
dependency

Insufficient 
stakeholder 

collaboration

Inadequate 
regulations

Spatial 
constraints Lack of support



Institutional and Organisational Barriers

Presenter Notes
Presentation Notes
This means that stakeholder involvement is not just an add-on but a necessity 



Stakeholder 
Involvement

• IUCN Standard, Criterion 5: ‘NBS are 
based on inclusive, transparent and 
empowering governance processes’ 
(IUCN, 2020). 

• Highly context-dependent
• Dynamic and heterogeneous 

solutions
• Involving a broader range of actors



Resource-
intensive

Inertia in 
decision-

making

Unequal 
participation

Late-stage 
and tokenistic 
participation

When involvement becomes a 
barrier itself

Presenter Notes
Presentation Notes
Leads to dissatisfaction



The Importance of Early 
Involvement
The IUCN Standard: Stakeholders must be equipped with the right 
information at the right time and that their inputs must be 
meaningfully addressed (IUCN, 2020).

The Aarhus Convention, Article 6 specifying: “The public shall be 
informed early in an environmental decision-making procedure, and 
in an adequate, timely and effective manner (…)” (UNECE, 1998)

EU directives, EIA and SEA require public participation “at an early
stage, when all options are open” (ERA, n.d.). 

The United Nations Declaration on the Rights of Indigenous Peoples 
(UNDRIP, 2007) requires consult and cooperate with indigenous 
peoples to obtain their Free, Prior and Informed Consent (FPIC) (UN, 
2007). 

Presenter Notes
Presentation Notes
Taken together, these frameworks highlight that delayed involvement risks undermining legitimacy and genuine influence. It is, however, important to recognize that early involvement and/or co-creation or co-design does not necessarily indicate that citizen control is present in the implementation process. Rather, early involvement constitutes a factor that increases the likelihood of genuine influence, as information provided at a late stage offers people little opportunity to affect the programme (Arnstein, 1969). 





Co-creation benefits
• Increases knowledge and understanding
• Builds trust and acceptance across groups
• Coordinates stakeholders and mobilizes 

additional resources
• Creates ownership and reduces resistance
• Promotes innovation and better solutions
• Increases legitimacy and long-term 

sustainability

Presenter Notes
Presentation Notes
When done right – co-creation and not tokenism – the involvement has a lot of benefits. 



Empirical emphasis on early participation

82 out of the 86 studies 
report stakeholder 

involvement in the NBS 
implementation process 

to some extent. 

Among these 82 studies, 
23 explicitly emphasize 

early involvement, 
including co-creation 

and co-design





Conclusion

10 main categories 
of NBS barriers
• None of these are 

exclusively 
organisational

01
1/3 mention early 
involvement

02
Co-creation can 
break down all 
identified 
categories of NBS 
barriers directly or 
indirectly

03

Presenter Notes
Presentation Notes
My message based on my review and co-creation theory: There should be a lot more focus on the importance of early participation to breaking down barriers to implementing NBS. Otherwise it can become worse than if the involvement did not happen at all. 



Evaluating Urban Green Spaces 
as Nature-Based Solutions

For Biodiversity Conservation & Habitat-Loss 
Reduction around Fateh Sagar Lake, Udaipur.

Presented by:
Ar. Divya Sharma
Landscape Architect
PhD Scholar, Nirma University, Ahmedabad.



Introduction to Study Area
Udaipur established as capital of Mewar in 1559 by Maharaja Udai 
Singh faced scarcity of water because of its geographical situation and 
hence artificial lakes were constructed by past rulers to assure water 
supply. These lakes were interconnected ensuring proper utilization of 
water and natural cleansing of lakes. The city also known as “City of 
lakes” is dependent on its lake system, which is directly, or indirectly 
the life source of the city in terms of surface water resources, tourism, 
and the ecosystem at large. This lake ecosystem is the vital part of the 
City of Udaipur. 



For the proposed study out of this lakes 
system Fatehsagar Lake has been selected as 
in current scenario, it is the primary source 
of water for irrigation and drinking. 
FatehSagar houses a lot many Urban green 
Spaces (UGS) around it in form of Urban 
Parks, Protected Forests and Reserved 
Forests which create a perfect setting for 
retrospection of an amalgamation of Blue 
and Green Spaces in an urban setting.



Research Objectives & Questions

• Evaluate UGS around Fateh Sagar Lake
• Assess their role as NbS for biodiversity conservation
• Examine impact on habitat loss reduction
• Recommend strategies for sustainable planning
• Key Questions: Role of UGS as NbS & Stakeholder perceptions



Methodology

• Delphi Technique: two-round expert consensus process
The primary aim of the Delphi study will be to Build consensus on the effectiveness, 
feasibility, urgency and risk/trade-offs of specific Urban Green Space (UGS) 
interventions as Nature-Based Solutions (NbS) that regulate ecosystem processes 
(micro-climate buffering, water purification, noise mitigation etc) and thereby 
conserve biodiversity and prevent habitat loss around Fateh Sagar Lake.

• A panel of 12 Experts was therefore formed with more than 10 years of work 
experience in their respected work field of ecology, environment planning, urban 
planning, forest management, botanical conservation, hydrology and urban design. 
At least 2-3 Experts from each background were approached with two rounds of 
questionnaire. Also, an integration of the panellist consensus is done with GIS data 
and visual survey to weight remote sensing indices like NDVI. 



Delphi Round 1 – Idea Generation 
Key Themes

The Delphi Round 1 process involved qualitative collection of expert opinions and insights through open 
ended questions to explore the effectiveness, mechanisms, feasibility, and vision for urban green space 
interventions around Fateh Sagar Lake, Udaipur. The responses were synthesized into structured 
thematic categories for Round 2 quantitative evaluation.
Key Themes:

• Signature interventions: riparian buffers, biodiversity parks, floating wetlands
• Mechanisms: cooling, pollution reduction, corridor connectivity
• Indicators: species richness, AQI, vegetation cover
• Barriers: governance gaps, funding, maintenance issues
• Vision 2035: thriving wetlands, biodiversity corridors, eco-tourism



Word Map of 
Keywords and their 
Frequency Chart



Delphi Round 2 – Ratings and Score 
(Quantitative Results)

EFFECTIVENESS SCORE
• Most experts rated 4.4 to 4.8, indicating strong 

agreement and confidence in the effectiveness of the 
subject being evaluated.

• The polygon for this category appears almost circular 
and uniform across experts which shows consensus.

FEASIBILITY score
• It has the most extremely consistent scores (almost all 

experts at 4.7 to 5.0).
• This would be the most “regular” shape on the radar 

chart which reflects that all experts agree that the 
feasibility is very high and consistent.

URGENCY SCORE
• High but with slight variation: some experts gave 4.33, 

others gave 5.00.
• The polygon might show slight “dents” where some 

experts are less urgent which indicates that urgency is 
mostly agreed upon but with a small level of 
divergence.

Risk and trade off score
• This has the widest variation: from 3.33 to 4.67.

0.00

1.00

2.00

3.00

4.00

5.00
Ecologist

Environmentalist with
NGO

Urban Planner with UDA

Senior Forest Officer

Urban Planner

Biodiversity Expert

Urban Planner (Master
Plan)

Hydrologist

Landscape Architect

Urban Designer

Environment Planner

Climate Activist

Radar Chart 

EFFECTIVENESS SCORE Feasibility score

URGENCY SCORE Risk and trade off score



GIS & NDVI Analysis

Seasonal NDVI variation using Landsat 9 imagery (2024–2025)



GIS & NDVI Analysis

June 2024- onset of Monsoon October 2024- Post Monsoon Peak

• June: 0.3 (low) | Oct: 0.55 (peak) | Jan: 0.4 (moderate) | Apr: 0.2 (low)
• Urban parks & irrigated areas retained moderate NDVI year-round

January 2025- Winter Dry Season April 2025- Late Dry Season- Summers



Interpretation of NDVI

• Monsoon boosts greenness – peak in October
• Sharp decline during dry season – April lowest
• UGS sustain vegetation cover during dry months
• UGS help mitigate heat and micro-climate extremes



Results – Strategic Recommendations

Urban green spaces show:
• Effectiveness: Improves NDVI, reduces heat & pollution
• Feasibility: Requires water management & native species
• Urgency: Immediate action before urban expansion
• Risks: invasive species, water conflict, inequitable access



Policy & Governance Implications

• Strengthen inter-agency coordination
• Integrate UGS in master plans
• Promote PPP & community-led initiatives
• Secure dedicated funding and water resources



Conclusion

• NDVI shows seasonal fluctuations in vegetation health
• Urban Green Spaces: effective Nature-Based Solutions
• Balance feasibility, urgency & risks for sustainable outcomes

Well Planned and Designed Urban Green Spaces can be an example of NbS in an 
urban setting and if effectively implied can be a pathway to climate-resilient Udaipur
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City Blues project and 
the NBS model
Project Manager Anna Vilhula | 25 September 2025 | Aarhus

interreg-baltic.eu/project/city-blues



This is City Blues

Budget of 2.9 MEUR

3 years (2023–2026)

7 partners Nature-based solutions

Stormwater management

6 countries

4+1 cities
3 research institutes

Presenter Notes
Presentation Notes
City Blues

Funded by European Union’s Baltic Sea Region programme
We got funding for 3 years and started in November 2023
The total budget is about 3 million euros
We have 7 partners and one of them is Aarhus
Topics include Blue and green infrastructure, NBS and stormwater management




Who is onboard?
Cities and research institutes

Tampere, FI (lead partner)
Aarhus, DK
Malmö, SE
Tartu, EE
Berlin Centre of Competence for Water, DE
Tallinn University of Technology, EE
University of Stavanger, NO

Kuva: Anna Levonmaa, Tampereen kaupunki 

Kuva: Anna Levonmaa, Tampereen kaupunkiPhoto: Anna Levonmaa, City of Tampere
Photo: Anna Levonmaa, City ofTampere
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Project goals

• Prevent flooding and negative effects of 
climate change. 

• Make our cities more pleasant places to live in 
by bringing nature back into the city.

• Develop a web-based tool for cities on 
involving stakeholders and managing 
stormwater through nature-based solutions 
(NBS).

Photo: Anna Vilhula, City of Tampere



“We want to make the use of nature-based 
solutions and catchment-based thinking 

mainstream.”
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NBS model builds a path 
towards water sensitive cities

• Created through pilots and 
workshops

• 1st draft published: nbsmodel.eu
• Final version will contain guidelines, 

recommendations, case descriptions 
and a self-assessment tool

• Acknowledges the differences 
between cities 

Presenter Notes
Presentation Notes
 
Self-assessment tool for the cities to find relevant content in their situation whether they are still sewered city or water sensitive city
Model is finalised by October 2026


https://nbsmodel.eu/
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“Concept builds on different available 
models of urban transformation towards 

sustainable water management.”
Murel Truu, TalTech
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Model will include set of good guidelines

Some examples
• Malmö technical manual (governance)
• Tampere NBS design guidelines (design)
• Tartu biodiversity score for private gardens (stakeholder engagement)
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Self assessment tool prototype 
by TalTech
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Self assessment tool prototype 
by TalTech – Results view
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Pilots

Aarhus (DK) is 
re-opening

and 
restorating

two streams
(Bueris and 

Ravnsbakke)

Malmö (SE)
creates a 

development 
plan for the 

catchment of 
Risberga
stream

Tartu (EE) is 
building flood

derivation
cascade to 

support
biodiversity

with wetlands

Tampere (FI) 
creates new 

alluvial 
meadows in a 
park near old  

residential
area

Stavanger (NO) 
is renovating 
urban square 
and managing 

stormwater 
through rain 

beds
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Maintenance and 
monitoring

Maintenance Guidance for 
Nature-based Solutions

Monitoring campaigns in partner 
cities

Presenter Notes
Presentation Notes
KWB is in charge of this part

Monitoring campaigns will be carried out in partner cities
Not monitoring actual pilot sites
Use of drones in Malmö
Citizen science in Tampere for instance
Different approaches will be used to assess performance, failure modes or indicators of NBS
Monitoring campaigns started in April 2025

All reports will be published on our webpages if you are interested



| 14

Next steps
• NBS model development and dissemination
• New reports on pilots and monitoring
• Final event in Berlin in September 2026
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Anna Vilhula, City of Tampere
anna.vilhula@tampere.fi 

interreg-baltic.eu/project/city-blues
nbsmodel.eu

More information

Project has received funding from the EU's Interreg Baltic Sea Region programme.

https://interreg-baltic.eu/project/city-blues
https://interreg-baltic.eu/project/city-blues
https://interreg-baltic.eu/project/city-blues
https://interreg-baltic.eu/project/city-blues
https://interreg-baltic.eu/project/city-blues
http://nbsmodel.eu/


Dr. Nikolaj Kruse Christensen, PhD hydrogeology
Section for Climate adaptaion and Wastewater management 

Principles for Holistic Water 
Management in Aarhus



Land 
use

Ground 
water

protection
Wastewater

planning

Stormwater
planning

Climate
adaptation

Nature 
based

solutions

Water 
supply

Cities creates integrated solutions!

Presenter Notes
Presentation Notes
One og the main topics for our politicians is water specially water suply wastewater planing and clima adaptation. And we workes with integrated solutions. Nikolay tell more about

HER EFTER OVERGANG TIL NIKOLAJ

A key element and strength in the SSC project for Aarhus Kommune is that we have a strong ability to think in holistic solutions and think water management into city planning. We see Water as a ressource – not a problem. We look at the whole water cycle.

Water management is both to secure proper wastewater treatment within national standards to protect waterbodies and nature. Not only is wastewater from household handled but also rainwater (stormwater). In Aarhus we integrate stormwater management in physical planning and plan for the blue and green elements. We work with open solutions to add value to areas where stormwater can be stored, and same areas can be use for playing football or relaxing in the park. Proper wastewater treatment and handling of rainwater protects groundwater and adds to secure water supply.

It is a great strength for Aarhus Kommune to have a strong collaboration with Aarhus Vand. It brings synergies to the daily management and purposes/vision for all can be fulfilled (example opening Aarhus River).




Stormwater & Wastewater management plan

100 %
Separation of Sewer 

system
Stepwise centralization of WWTP
- Improved wastewater treatment

Stormwater 
management



Organization structure of Water sector in Aarhus: Areas of responsibilities

• Utility company
• Owned by the municipality
• Water supply
• Wastewater treatment
• Operation and Maintenance (O&M)

Vision Strategies Planning detailed 
design execution operation

• Town planning
• Authority
• Water management plan

• Groundwater
• river
• drinking water
• wastewater 
• etc.

• Permits
• Inspections
• Enforcement 

City of Aarhus



Separation of Sewer system & Stromwater management





Water is a resource –
not a problem !

Integrated planning is important to:

1) avoid severe damage from flooding, 
and at the same time build a 
sustainable city with attractive 
surroundings 

2) “create time and space for the water”: 
3) secure continued sustainable urban 

growth
4) create synergies and “added value”

Water Management - visions 



1. Water storage outside urban areas
2. Reduction of nutrient load to the Bay og Aarhus
3. Biodiversity - animal and plant habitats
4. More recreational activities

Time and space for water

Presenter Notes
Presentation Notes
Open land is the only place where we have plenty of space for water and where flooding is less harmfull compared to cities.

Open land might be used to store water, to make controlled flooding. Open land with wetlands creates good habitat for animals and plants.  Open land reservoirs will reduced nutrient loads.





The Vision:

Making the city more green:
1. Ensure important green connections

2. Ensure accesibility to green areas in the city and in open field

3. Adding quality to city development by introducing a Green Norm

Making Aarhus robust and sustainable by finding 
space for water in the city and in green areas
1. Water gives live and added value to the city

2. ”place making” for surface water in the green structures in the city

3. Identify natural landscapes to store water and reducing flood risks

4. Find synergies between green areas and ground water protection

Create a high quality city and high 
quality surroundings

Presenter Notes
Presentation Notes
The vision of the plan is to….

We want to create a planning framework that help us…



ADDED VALUE IN CLIMATE ADAPTATION AND CITY PLANNING

WSUD – Water Sensitive Urban Design

Our main 
challenge!!!



Policy strategies Action plans

A Greener Aarhus with more Blue

Umbrella Plan



DNA of the Plan: Landscape based city-, water- and nature planning

Historical 
landscape and 
historical 
waterways

Presenter Notes
Presentation Notes
We wanted to base our plan and mappings on the fact, that the historical landscape still play a very important role in how we will be able to work with water and nature both in the city and in the open field…

This is wat we call the deep structures of the landscape.

Here we have mapped the historical waterways, and these are actually still present in the city landscape and ind the open field – although they have been altered by city growth and agrucultural altereations of the natural landscape.



Landscapebased water and nature planning

Urban Development interruption of landscape 
structures and historical waterways

Water – 
from historical 
times till now

Presenter Notes
Presentation Notes
This is antother way of showing the historical landscape and waterways…

And you can see how city growth has interferred with the historical landscape creating new city morphologies and structures.

However you stille find the ‘deep landscape structures’ present in the city, and these structeres decide the way of the water in case of e.g. cloudbursts. Therefore they becom more and more important as climate changes…

Here we see how the waterways of the present are rather similar to the historical waterways, and how the blue and green infrastructures from the plan have been guided by the surface water.



Theme 1: Blue and Green Connections

Legal Basis and Requirements in City planning

1. Support Visual and physical connectivity 
between nature, water, leisure areas and 
recreative pathways.

2. Enhance and emphasize landscape and nature

3. Emphazise Climate adaption with visible water 
and synergies with water, nature and Carbon 
reduction

4. City development, buildings and technical 
ficilities must not be barrier for connections 
and accesibility to green areas.

5. Existing barriers for connectivity should be 
removed.

Presenter Notes
Presentation Notes
One of the main themes in the plan area the detailes blue and green connections. As you saw earlier on, the a guided by both the historical and the present waterways in the city an in the open field. And the mapping is made in a similar way than the main blue and green structures.

The purpose with the designation is explained in the guidelines you see here:
- 
- 
- 

It is important to say, that the blue and green connections are not an exclusion-zone, but city development and buildings must not be a barrier…





The great story about the green and blue in AarhusNature, water 
and leisure 
BALANCES 
city growth

Blue and green network
Blue and green development areas
City Growth – New cities
Growth axis and densification areas

Presenter Notes
Presentation Notes
On the left hand you see the main blue and green structures.

On the rigth hand you see the city development strategy, which shows areas with new cities, growth axis and densification points.

And what happens when we merge these blue and green infrastructures with the city development strategy?

You get an image that shows how Nature, water and leisure areas BALANCES city growth.

For example … Explain the Yellow and the shaded poolygons…
Hvor er åndehullerne nu og i fremtiden og hvor skal der være plads til vandet, naturen mv. Både mhp beskyttelse og benyttelse. 

Det skal spille sammen med byudviklingskortet, så det f.eks. står klart, at når der sker udvikling af Randersvej, Lisbjerg, Brendstrupområdet på baggrund af argumenter om byudvikling i tæt sammenhæng med højklasset infrastruktur, så matcher vi det med fremsynede og kloge reservationer af grønne områder som ud over at betjene byområdernes mange nye aarhusianere også fungerer som 
skovrejsningsområder til at sænke CO2-udslip, 
områder der kan forsinke regnvand
Grønne/økologiske forbindelser mv. 

Realiseringen af de blå-grønne områder vil i høj grad afhænge af, at der sker byforandringer i nærheden. 
Hvis vi skal lykkes med at friholde det blå-grønne netværk, så vil det samtidig fordre, at byudviklingen sker ved en koncentreret udnyttelse af arealerne. 




LANDSCAPE BASED URBAN PLANNING
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How?
”place making”
(at all planning levels) 

“Time and space for water”



Regulatory Instruments in Urban Water Management

Place making – how to

1.Regulation through the Municipal Plan
Sets strategic goals and land use frameworks for the entire municipality.

2.Regulation through the Wastewater Plan
Defines how wastewater and stormwater are collected, treated, and 
discharged, including infrastructure planning.

3.Regulation through the Local Development Plan
Legally binding plan that regulates land use, building design, and 
infrastructure at the local level.

4.Regulation through Discharge Permits
Permits issued for the release of water (e.g., stormwater or treated 
wastewater) into natural recipients, ensuring compliance with 
environmental standards.
5.Regulation through Connection Permits
Permits required to connect properties to public sewer systems, often 
with conditions related to capacity and environmental impact.

Kilde: Aarhus Kommune



“XL-scale & S-scale” Governance Tool - “The Danish Planning Act”

Local Development Plans in Denmark – Legal Basis and Requirements

1. Regulate Land Use
These plans regulate the use of land, including zoning, building 
design, infrastructure, and environmental considerations

2. Must Comply with the Municipal Plan
A local plan must be consistent with the municipal plan, which 
outlines broader development strategies for the municipality

3. Cannot Conflict with Other Legislation or Plans
Local plans must not contradict other laws or planning instruments, 
such as environmental protection laws or national planning 
directives

4. All Provisions Must Be Based on Section 15 of the Planning Act 
Every regulation in a local plan must have a legal basis in Section 15 
of the Planning Act, which contains a detailed catalogue of 
permissible planning topics (known as the "local plan catalogue")



Urban Area - Catchment analysis (L-scale)

”A Matter of scale”

”L-scale”
Master Plan
(RVD-plan)

”S-scale”-
Masterplan
(RVH-Plan)



Planning frameworks and regulatory constraints (S-scale)



Floodings

Flow path

Flood Risk analysis (L-scale)



Local Development Planning/Land Use Planning  (S-Scale)

Responsability – private developer 

Kilde: NIRASKilde: NIRAS Kilde: SCALGO

Layout plan + 
Blue-Green solutionsFlood analysis

Planning frameworks and 
regulatory constraints



Urban water management plan in ÅBYHØJ  (”L-scale”)

Blue-green recreational path
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PART OF THE LANDSCAPE – AARHUS RIVER VALLEY

Blue-green recreational path

R
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Urban water management plan - Åbyhøj

Aarhus Vand arbejde

Ref: Aarhus VandRef: Aarhus VandRef: Aarhus Vand

PLAN FOR SEWER 
SEPARATION Flood Risk analysis Strategic Masterplan 



Added Value projects  + Urban water management plan 

Add Value + Blue/Green planWater Projects

2

1) Klokkerparken
2) Fragtmandscentralen

1



VISION FOR ADDED VALUE

6 QUALITIES – DEFINED IN THE VISION

IMPROVE 
CONNECTIONS

NEW MEETING 
POINTS

GREENER 
DISTRICTS

ENHANCE THE 
CHARACTER/
DISTINCTIVE/

NATURE/
ATTRIBUTES 

OF THE 
DISTRICTS

MORE 
PEACEFUL 

ROAD STREETS

INVOLVE 
CITIZENS

Presenter Notes
Presentation Notes
Through workshops with citizens, dialogue with community councils and selected actors, we came up with 6 qualities for added value in climate adaptation in Åbyhøj:

In addition to the vision itself and citizen involvement, an internal screening was also prepared in the various magistrates' departments - which gave us a rough overview of the many projects, plans, etc. which could play together with the vision and which must be coordinated and communicated the vision to other magistrates' departments - again to create added value.

Target group: Aarhus Water, citizens and internally at Aarhus Municipality



Added Value & RVD-plan

How to put Things together

Added Value Combined Plan RVD-PLAN



RECREATIONAL PATH – CLIMATE ADAPTATION – 9 PROJECTS 



”LOCAL”-MASTER PLAN”  for 
CLIMATE ADAPTATION & ADDED VALUE Playground & 

Park
Detention 
Ponds and 
”path” for 

flash-floods





Before Physical planning Today

Urban Transformation (”S-scale” )
Exampel of:
Climate adaptation + Greenfactor + Courtyard + Vertical development



Summary
Implantation of NBS

City Planning

ProjectsPlace making

Blue-Green planning

Co-creation

Place making
Urban transformation



ENJOY YOUR VISIT IN AARHUS



THE ECONOMICS OF 
NATURE-BASED SOLUTIONS

Financing models for co-financing NBS – experiences from Aarhus

Lone Telling

Aarhus Municipality, 25th of September , 2025



Aiming for more and better nature

16.000 hectares nature

Funding the land aquisition

Ca 8.000 hektar: 210 – 220 mio Euro

One central financing model is:
50% from water utility company
50 % Municipality naturefond/ eksternal partners or a 
combination

Today

Farming City/infrastructure Nature

Climate strategy

Farming City/infrastructure Nature

No 
- urban dev.
- tech. Install.

Presenter Notes
Presentation Notes
Vand og naturparkerne med rød afgrænsning og så ligger grønt danmarkskort indenunder. Vand- og naturparkerne er blevet et centralt redskab i vores arbejde for at nå vores målsætninger på – ikke kun på natur-området, men også ift. klima, bugten, og rekreativt. Deres beliggenhed er udpeget med multifunktionalitet for øje. Havsamarbejdet danner rammen for vores indsats i bugten. 



Seven mayors from neighbouring municipalities along the 
eastcoast of Jutland want to save the coastal waters.

• Aarhus Municipality is secretariat
• www.Havsamarbejdet.dk

The Mayor´s Ocean Coalition

Presenter Notes
Presentation Notes
På tysk: Das Meere Kollaboration; Bürgermeister; Kommune/Gemeinde; Jütland; Sekretariat; Seetange/Seegrass; Wald, Beruf
Tirol:
 

https://havsamarbejdet.dk/projekter


Partnership model

Donor

Shared values/goals
with partners

Aarhus Kommune

Partnerships

Donor

Donor

Donor
Donor

Donor

Naturprojekter 
Aarhus 

Kommune

Founda  
tions

Donor

Donor

Donor

Investor

Presenter Notes
Presentation Notes
Interessefælleskab med mellemleddet. Det er der hvor vi ser et godt grundlag for samarbejdet med WWF – I er interesserede i natur bredt set – både til lands og til vands og har viden på området.
Hvorfor har virksomhederne valgt AAK – Nogle er lokale (Northside, NRGI, Domus). De øvrige har valgt mellemleddet som garant for at finde et godt projekt. 
 



Partnerships

ClimateForestFou
ndation

Growing Trees 
Network

Plant a Tree

Toyota

Blue 
Energy

Holmris
B8

Crowd 
funding

Domus

Natureprojects 
Aarhus 

Municipality

Danish 
Nature 
Agency NRGI

Northside

A-
mester

Hede-
selskabet Holch 

Povlsen 
Foundation

Presenter Notes
Presentation Notes
Som I kan se af kortet, så er der fokus på skov i vores samarbejdsprojekter. Nogle af samarbejdsaftalerne omfatter jordkøb – de er de største hektarmæssigt. I alle tilfælde er virksomhederne kommet ind via mellemled. Kun ift. hav-samarbejdet og stenrevet er der foretaget direkte opsøgende arbejde. Mette – sig lidt om det. 
Forskellighed i relationen til virksomheder – eksempel Toyota og NRGI.
Forskellighed i hvordan virksomhederne kommunikerer omkring det – HolmrisB8, Toyota, Northside.
I større projekter er der flere virksomheder inde over – Vilhelmsborg, Danmark Planter Træer

 



The HOW
- Ad on ticketprice
- Pr wooden table sold
- Pr hybrid car sold
- Pr new customer
- Crowdfunding
- Investment

The WHY
- Profiling
- Do good
- Attract employees
- Employee activity
- Personal interest
- Part of business model

The HOW MUCH
- 10 % of total 

costs/ha 
- 25 % of total 

costs/ha
- Project specific

The NEXT STEP?
Donations AND 
Investments

Presenter Notes
Presentation Notes
35.000 Euro/hectare (ca 28-30.000 for land aquiring and 5-7.000 for planting and developing
 



• Ambitious city council

• The size of it: connecting nature in water 

and natureparks and Mayors coalition

• Financial back up

• Support to develop, not always knowing 

where it will end

• Real life projects

• Experience and skills

• Credibility

What´s so interesting about 

Aarhus?

7

Presenter Notes
Presentation Notes
First movers: Banks: TNFD (The Taskforce on Nature-related Financial Disclosures) – principles (a lighter version of SBTn); 
AaK. Er stor og høj sikkerhed. 

 



300 hektar new nature
DK Case sites – Vilhelmsborg North & South

Lars Eg Hoppe – Aarhus Municipality – Project site manager (North)

Holistic framework for successful development of Nature- based solutions 
City Blues Conference 25-26. september 2025 in Aarhus City Hall 



Overall objectives

 300ha Ny Natur (New nature) – Aarhus Municipality
 Previously agricultural land
 Boosting biodiversity

 Re-wetting
 Afforestation
 Year-round grazing, 
 Assisted dispersal of wild flower seeds
 Dead wood 
 Natural “Rock´ology”

 Nature-based recreation focus



Part of a “bigger plan” – A Green Ring 
connecting to the surrounding landscape

Project start 2022



Vilhelmsborg North Vilhelmsborg South



North site South site 

Before project start (2023)



Stakeholder engagement/co-creation



Landscape management

Introduction of large grazers

Landscape shaping – 
bringing back the 
water to encourage 
natural hydrology 
processes

Bringing back 
water, structure, 
messiness & 
substrates

Fencing



Landscape management

Assisted dispersal of wildflower seeds by hand… and on large scale
Bringing back structure, messiness & 
substrates



Data availability

 Drone footage 

 Open public data-bases in Denmark

 Miljøportalen (especially)

 Webpage: 300 hektar ny natur

 Vegetation Baseline at Vilhelmsborg 

 (Tine Jørgensen/Aarhus University)

 Citizen science – biodiversitet

 5 sub-sites tracked in Arter.dk – 
“Fælleskaber”

https://aarhus.dk/demokrati/projekter-og-samarbejder/natur-og-miljoe/300-hektar-ny-natur/


Site visit – Vilhelmsborg South site

 Project manager Peter Søgaard 
gives an introduction to the South 
site at Vilhelmsborg



Thank you for your attention! 

Lars Eg Hoppe
Specialist Consultant
Project leader and Biologist
Phone  +45 8940 4026
Email  LHOP@aarhus.dk

mailto:LHOP@aarhus.dk
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