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Foreword

Yggdrasil - The Living Nordic City (the Yggdrasil project in short), launched under
the Nordic Council of Ministers’ Vision 2030 initiative, set out to contribute toward
making the Nordic Region the most sustainable and integrated region in the world.
As part of the broader Nordic Cities Nature-Based Solutions Programme, Yggdrasil
has aimed to strengthen the role of urban trees and green spaces in creating
healthier, more climate-resilient cities. It emphasises the unique Nordic perspective,
building upon our region's strong tradition of environmental stewardship and
community-focused urban planning.

The current growing interest in urban trees and green spaces reflects a broader
recognition of their vital role in addressing critical challenges such as public health,
climate adaptation, and biodiversity loss. Cities and municipalities across the
Nordic region are increasingly embracing nature-based solutions which harness the
power of natural ecosystems to tackle urban challenges. The Yggdrasil project
contributes to this movement by establishing a collaborative network of Nordic
cities, where municipalities can share ideas, experiences, and strategies for
incorporating trees and green spaces into urban environments.

At the heart of the project has been the evaluation and implementation of the
3+30+300 rule, a greening principle that has gained prominence since its
introduction in early 2021. This guideline promotes a healthier urban environment by
advocating that every resident should be able to see at least three mature trees
from their home, live in a neighbourhood with no less than 30% tree canopy cover,
and have access to a green space within 300 metres. For the first time, a Nordic
assessment has been undertaken to see how well Nordic cities are fulfilling this
principle and how it can be adapted to the distinct local contexts across the region
and adapted more widely.

The project highlights the importance of evidence-based guidelines to support
governance, planning, design and monitoring. Through its evaluation of the
3+30+300 principle Yggdrasil offers a nuanced approach that respects local
conditions and needs. By integrating research with practical applications, the
project provides Nordic cities with the tools they need to make strategic decisions
about urban greening, climate adaptation, and public health. Obviously, the
involvement of municipalities in this work is therefore crucial and we are very
grateful to the participating Nordic cities, Bergen and Stavanger in Norway,
Tampere and Turku in Finland, Malmé and Umed in Sweden, Kolding and Holbaek in
Denmark, and Reykjavik in Iceland, for their active contributions during the
workshops, sharing of data and other information, and other contributions
throughout the project.



We also would like to thank the members of our advisory board for their support
and important advice: Ulrika Akerlund (formerly Boverket, now Movium, Sweden),
Matthew Browning (Clemson University, United States), Pernilla Johansson
(Tradkontoret, formerly, e.g., chair of Sveriges Stadstradgdrdsmastare, Sweden),
Kjell Nilsson (owner of Nilsson Landscape, formerly among other Director of
Nordregio, Sweden), Ben Somers (professor, Catholic University of Leuven,
Belgium), Jessica Svannel (Region of Gotland, Sweden). These members represent
a wealth of experience in Nordic and international green space policy, practice, and
research and they have given us valuable insights that have strengthened the whole
project. We are also grateful to Karin Sandberg, County Board (Ldnsstyrelsen) of
Vastmanland for her review of tree biodiversity aspects of this project.

As we move forward, the lessons learned from Yggdrasil will serve as a foundation
for future projects and initiatives, fostering greater cooperation among Nordic
cities and reinforcing the region's leadership in sustainable urban development.
Through the collective efforts of policymakers, researchers, practitioners, and local
communities, the Yggdrasil project will help create greener, healthier, and more
resilient cities across the Nordic region.

The Yggdrasil project team
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1. Introduction

Introduction to Yggdrasil — The Living Nordic City

This report presents findings from the project "Yggdrasil — The Living Nordic City/,
part of the larger Nordic Cities Nature-Based Solutions Programme which aims to
contribute to achieving Vision 2030 - making the Nordic Region the most
sustainable and integrated region in the world. Focused on promoting nature-
based solutions in cities and municipalities across the Nordic region, the project
centres on the 3+30+300 principle, which is a rule of thumb for urban trees and
greening, emphasising biodiversity, climate adaptation, and public health. The
3+30+300 principle provides clear criteria for the minimum provision of urban trees
in our urban communities: all citizens shall be able to see 3 large trees from their
home; there should be at least 30 percent tree canopy cover in every
neighbourhood; and nobody should live more than 300 metres from the nearest
high-quality, publicly accessible park or other green space (Konijnendijk, 2022;
330300rule.com, 2024).

This project aims to evaluate the 3+30+300 principle's effectiveness in enhancing
biological diversity, climate resilience, and public health in the Nordic Region, with a
specific focus on native tree species. A key objective has been to establish a
collaborative network among Nordic cities, fostering and supporting 3+30+300
implementation and the preservation and expansion of local tree populations. This
collaboration is integral to achieving the overarching goals of Vision 2030,
contributing to the region's sustainability and resilience.

The report is a collaborative effort financed by the Nordic Council of Ministers
involving a team of partners and experts shown in Table 1. The partnership involves
key 3+30+300 expertise (including the organisation that launched this principle) as
well as leading experience related to urban forestry, nature-based solutions, urban
ecology, and the health benefits of urban green space. The project period spanned
from April 2024 through January 2025.



Table 1. The Yggdrasil project team.

Country

Sweden

Global/Sweden and The
Netherlands

Denmark

Norway

The Netherlands

Company/Institution

Tradkontoret (The Tree
Office)

Ekologigruppen AB

County Administrative Board
of Vastmanlands lan

Lund University

The Nature Based Solution
Institute (NBSI)

Copenhagen University

Trekontoret AS (The Tree
Office)

Cobra Groeninzicht

Brief overview of the report

People

Clara Lind

Johan Ostberg

Gustav Ndsslander
Gustaf Viita Adamsson
Kalle Agren

Héléne Littke
Emanuel Vogel
Woésel Thoresen
Anna Maria Larson
Ellinor Scharin

Karin Sandberg

Anna Oudin

Cecil Konijnendijk

Oliver BUhler

Hanne Johnsrud

Dirk Voets
Petra Schoon

This report first presents the project's objectives and scope, network, methodology,

and activities. Next, it discusses the 3+30+300 principle, its background, and

promising ways of implementing it - for example through specific policies and plans.

The report then introduces a comprehensive GIS-analysis of the entire region and

selected Nordic cities, with a specific focus on the 3+30+300 principle (current

status and gap analysis), as well as post-analysis illustrating the potential

transformation of these cities if the 3+30+300 principle were fully implemented.

This work is also linked to socioeconomic and health aspects (central premises for

use of the 3+30+300 principle), highlighting the impacts of for example climate

change on vulnerable communities. The report also includes a mapping of tree

species analysing the proportion of native and exotic species, coordinated with the

NordGen's work on crop-wild relatives. An analysis is provided of the impact of

climate change on the suitability of different tree species, both native and exotic,
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for continued use in Nordic municipalities. The final part of the report presents
conclusions and introduces recommendations and key messages for enhancing
nature-based solutions and urban forestry in Nordic municipalities by means of the
3+30+300 principle.

As an appendix to the report there is the method for the GIS-analysis (see
Appendix A1) and the agenda and summary of the workshop series (see Appendix
A2) that was conducted as part of the project to bring the municipalities together
to discuss implementations and challenges with the 3+30+300 principle.

It should be noted that some of the project's results and outputs are not (fully)
covered in this report, including the 3+30+300 handbook and various
communication materials. These will all be based on project findings presented in
the report, however. Moreover, one of the three project workshops was to be held
after project conclusion.

Goals and objectives

The Yggdrasil project has intended to promote and support nature-based solutions
in Nordic cities, by means of a specific tool: the 3+30+300 principle. It set out to
contribute to making the case for more resilient and healthy cities with more
nature-based solutions that promote biodiversity, climate action, and public health
in ways that serve all Nordic residents, and not in the least vulnerable populations.

The project aims are to:

o Evaluate the 3+30+300 principle's effectiveness in enhancing public health,
climate change, and biological diversity, with a specific focus on native tree
species.

o Guide the Nordic countries in their implementation of the Kunming-Montreal
Global Biodiversity Framework Target 12 on green cities (Target 12 (cbd.int))
and support their work on Targets 8 and 11 on climate change, nature-based
solutions and ecosystem services.

o Establish a collaborative network among Nordic cities, fostering the
preservation and expansion of local tree populations.

o In countries where the 3+30+300 principle might not be relevant to
implement (e.g. Faroe Islands, Iceland, and Greenland) due to lack of native
tree species and the difficulty to reach high tree canopy levels, the aim is to
assess realistic steps towards 3+30+300 and recommend alternative ways of
urban greening based e.g., on native vegetation.
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Project deliverables and outputs were designed to enhance and drive the
implementation of the 3+30+300 principle across the Nordic Region, aiming for
sustainable and greener cities. Key products include 3+30+300 maps and analyses
for Nordic municipalities; a practical guide for implementation (a ‘handbook’);
communication materials to support 3+30+300 implementation for achieving
health, climate, and biodiversity benefits; mapping of tree species for biodiversity
preservation; collaboration forums for knowledge exchange and networking; and
policy and other recommendations. Multilingual reports and materials will facilitate
widespread dissemination, engaging policymakers and the public alike. Ultimately,
these efforts seek to involve the entire Nordic region in the green transition,

bridging societal gaps and fostering environmental cooperation.

Yggdrasil will form a Nordic base on which further analysis can be built and through
that work high level strategic and management decisions can be made, tailored to
the individual cities (Figure 1). For cities to succeed in this goal a key aspect has
been to include the participating cities in the analysis, interpretation, and the
recommendations that have been formulated within the project. This is done

through the workshop series (see Appendix A2).

High level strategic and
A‘ management decision
| Yggdrasil + the cities’
- e

4——— YGGDRASIL

Figure 1. Yggdrasil as a Nordic base on which further analysis and high-level decisions can be built.

Project findings have been used to make recommendations on how Nordic cities
can create greener and healthier cities with focus on several different aspects, e.g.
biodiversity, and the physical, psychological, and social health of the inhabitants.
Additionally, the project strives to connect the 3+30+300 principle to the wider
urban greening and nature-based solution implementation in Nordic cities, in order
to contribute to public health promotion (a key focus of this project), climate
adaptation, and biodiversity conservation.
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Challenges

Since its launch in February 2021, the 3+30+300 principle has been implemented by
many municipalities in the Nordic Region and across the world. Based on previous
work and experience so far, it is clear that the principle is powerful and widely
applicable. With its emphasis on bringing trees and greenspace, and their benefits
to every resident, the principle also adheres to important Nordic values, such as
closeness to nature and focus on social equity. There is however a major risk of
falling into the 'one-method-fits-none' trap, meaning that a single method or
approach risks losing important information that already exists within the city and
that it also will lose the depth needed to create a flexible framework that is
adapted to local conditions and challenges. This project is therefore an important
opportunity for a nuanced implementation of the principle, jointly with other
guidance and tools, and building on the cities' needs and data, thereby lifting the

decision higher.
Important questions to be answered include:

o How can the 3+30+300 principle be used for the implementation of key policy
aims, from the Global Sustainable Development Goals to city-specific

climate, health, biodiversity, and other targets?

o What is the best use of the principle in combination with other guidance and
tools, for the implementation of different types of nature-based solutions
related to biodiversity, climate adaptation, and health?

o What are some of the challenges and pitfalls that need to be addressed?

Participating cities

The partnering cities within the Yggdrasil municipalities network have included
Malmd (Sweden), Umed (Sweden), Stavanger (Norway), Bergen (Norway), Kolding
(Denmark), Holbeek (Denmark), Turku (Finland), Tampere (Finland), and Reykjavik
(Iceland), as listed in Table 2. To create a balance between countries up to two cities
per country were engaged in the project. The decision was taken to exclude the
capitals of the Nordic countries, mostly due to the fact that capitals often are not
representable for the population of cities in a country, as they e.g. often have more
data, different strategic levels and are larger. We have however included one
exemption, Reykjavik, due to the fact that this city alone houses about 60% of
Iceland's population.

All participating cities were, as a minimum, willing to work with the 3+30+300

principle and to participate in two half-day digital workshops and one optional
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full-day, in-person event. For the workshops, the participating cities were

encouraged to have both green space and planning expertise represented.

Table 2. Participating cities and why they were chosen to be a part of the project.

Participating

cities

Holbaek

Country

Denmark

Motives for selection

Long standing work with urban trees and green spaces.
Ongoing use of 3+30+300 in architectural and biodiversity
strategies.

Kolding

Denmark

Has recently presented the 3+30+300 principle to politicians
who are eager to get more information to thereby be able to
formulate policies.

Turku/Abo

Finland

Access to a full inventory of park and street trees. 3+30+300
could be a good planning tool, e.g., when redeveloping former
industrial areas into residential ones.

Tampere/
Tammerfors

Finland

Access to a full inventory of park and street trees. Long-
standing urban tree management tradition. Importance of
seasonal use of green space.

Reykjavik

Iceland

Access to inventory of street trees and also a more
challenging city due to the local climate. Issue of both native
and non-native tree species, of particular importance in
Iceland because of the limited range of native trees and
specific growing conditions.

Stavanger

Norway

Have started to use 3+30+300 in green space planning and
area analysis and redevelopment in particular. Stavanger has
a partial tree inventory and tree canopy assessment.

Bergen

Norway

Access to a full inventory of park and street trees. The colder
climate poses specific challenges.

Malmé

Sweden

Has a political decision to work with the 3+30+300 principle
and has gained several years of experience with implementing
the principle, including assessments of the current state and
potential. Malmé is also part of the 3+30+300 analysis for
Skane.

Long-standing work with urban green spaces and access to a
full inventory of park and street trees. Malmd is a southern
city with a high focus on non-native species.

Umed

Sweden

Long-standing work with urban green spaces. Access to a full
inventory of park and street trees. Represents a northern city

with both native and non-native species. Has shown interest
in the 3+30+300 principle.
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Approach and methodology

Project activities and implementation

The Yggdrasil project was structured into nine specific tasks that all contributed to
the different objectives of the project. Below is an overview of all the tasks with
their respective methodology, and contributions to the project objectives.

Task 1 - Project management

The task: Managing the project from start to delivery, which included coordinating
with the working group, cities, and the Nordic Council of Ministers.

Summary of method: Regular project meetings were held and an agreed Gantt
chart used as a critical project management tool, ensuring that the project stayed
on track, and when deviations occurred their impact on the project was assessed.
The project management team also welcomed input from the Nordic Council of
Ministers, the participating cities, and an external reference group, ensuring these
important partners received the information they needed at the correct time.
Relevant and structured meetings were held between the different partners and
stakeholders involved in the project, including monthly steering group meetings. To
address the challenges of meeting an ever-changing climate and at the same time
promote biodiversity a think tank was conducted where participants and experts
from Tradkontoret and Ekologigruppen got together to discuss.

Contribution to the objectives: Providing the conditions for overall project success,
by coordinating and monitoring project progress and fostering collaboration
between project partners, the participating cities, and the external advisory board.

Task 2 - Create a network

The task: Establish a broad network of tree-focused cities, across Nordic countries,
willing to experiment with the 3+30+300 principle and to collaborate to preserve
and increase the proportion of local native trees and share knowledge, which was
essential for the whole project. The participating cities had to be prepared to work
with the Yggdrasil project through network meetings and workshops. An important
part of establishing the city network was to obtain their feedback on the work that
the project group conducted and ensure that the recommendations presented were
relevant to their specific challenges.

Summary of method: The network was put together mostly through the project
group's existing network, as members of the project team have a large network of
municipal experts and have already been working with over 70 cities in the Nordic
region. The knowledge and participation from the partnering cities was collected
through workshops, as well as by regular communication. Two 4-hour digital
workshops and one voluntary full-day in-person workshop were set up for project
duration (in September and November 2024, respectively February 2025 after
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project completion). Material was sent to participants before the workshops, and
they were tasked with helping the working group formulate recommendations and
further analysis. See Appendix 2 for workshop agendas and summaries of key
findings.

Contribution to the objectives: Creating a network of Nordic cities together will
enhance and drive the implementation of the 3+30+300 principle across the Nordic
region, as municipalities are key actors when it comes to urban forestry and
implementation of nature-based solutions. To get input from representatives from
actual cities working with trees ensured that the work did not end up in the ‘one-
method-fits-none' trap, meaning trying to apply a single, standardised method or
solution to all situations, without considering the specific needs, contexts, or
variables that may differ across different cases. Considerable focus was therefore
placed on the workshops where the participants strengthened the project and
made the result adaptable to local conditions and challenges.

Task 3 - GIS Analysis

The task: This task entailed conducting GIS analyses of multiple Nordic cities,
focusing on the 3+30+300 principle. Initial steps involved mapping each city's
adherence to the principle, followed by a gap analysis to identify areas lacking

sufficient canopy cover.

Summary of method: A comprehensive methodology is detailed in chapter 3 and
Appendix Al. Here, we provide a concise overview of the additional GIS analysis.

o A socioeconomic and environmental analysis focused on evaluating how
vulnerable populations were affected by current green space distributions
and exploring how the 3+30+300 principle could mitigate these disparities.
Method: The analysis was conducted by comparing 3+30+300 findings with
available data on noise levels, air quality, and climate risks. The project aimed
to understand the impact of green space on mitigating urban environmental
issues and improving climate resilience. An environmental justice perspective
was applied to ensure equitable access to green spaces. Vulnerable areas
with socioeconomic challenges were identified in the nine participating cities
and analysed in relation to the 3+30+300 principle. Results were presented in
maps and text in the final report, with relevant research informing policy
recommendations.

o Comparison of tree cover data with climate-related parameters focused on
delivering data that illustrates the correlation between tree cover on the one
hand, and climate change scenarios, heat stress, and noise pollution on the
other.

Method: The methodology used was based on climate data and tree canopy

data from participating cities, enabling two analyses: one on the correlation
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between heatmap data and tree cover, and another on the relationship
between noise pollution and tree cover. Malmé was selected for the noise
pollution analysis due to its comprehensive data, providing a foundation for
assessing how tree cover affects noise levels in urban environments.

o Post analysis focused on creating scenarios derived from IPCC climate
predictions to evaluate the risks of heat stress and the suitability of tree
habitats in participating cities.

Method: The methodology was based on climate change predictions from the
IPCC, identifying urban areas at risk for heat stress both currently and
projected for 2090. This analysis allows for the identification of “effective
desert zones" within cities, which, while uncommon in the Nordic region,
highlight potential vulnerabilities. Additionally, the methodology assesses
areas that are currently too cold but are expected to become “tree-friendly”
by 2090, facilitating targeted urban greening efforts.

Contribution to the objectives: The GIS analysis played a crucial role in achieving
the project’s objectives by providing spatial insights and data visualisation that
helped in understanding and mapping the geographical distribution of key
variables, such as tree cover, biodiversity, and ecosystem services. The approach
ensured that the Yggdrasil project provided actionable insights and practical
recommendations for creating more climate-adaptive and socially equitable urban
environments across the Nordic region. Findings are intended to guide future urban
planning and policy development.

Task 4 - Mapping of tree species

The task: Conduct detailed mapping of tree species in urban areas, focusing on
identifying the proportion of native and exotic species in each city, incorporating an
assessment of the proportion of native and exotic species. This aimed to better
understand biodiversity and how urban forests contribute to climate resilience.

Summary of method: GIS technology was used to map the tree species distribution
within five of the participating cities, collecting spatial data on both native and
exotic species (native to the Nordic countries, not to the specific country). The cities
that provided data were Malmg, Umed, Stavanger, Bergen, and Kolding. This
allowed for an in-depth analysis of tree diversity and its correlation with urban
biodiversity goals. The task also looked at the number of trees surveyed per capita
in the participating cities. To determine the population in the cities data from
Wikipedia was collected choosing the number referred to under population “City” or
"Urban” regarding what information was available.

Data was collected from four of the largest tree nurseries in Sweden to assess
what is being planted in urban areas in Sweden, as a case study to inform the wider
Nordic nursery situation. The data is however not publicly available due to the fact
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that it contains sensitive and/or confidential information about the participating
nursery businesses. All of the participating nurseries are wholesale nurseries, and
most of their sold trees end up on public land or shared properties such as housing
areas. The tree nurseries supplied the project with their turnover in terms of the
amount of sold single stem trees of each species for 2023. No shrubs, young trees
(also known as whips) or multi stem trees were incorporated in the data. The
turnover also included trees sold to other nurseries, so a slight double-
representation of some trees might occur. When interviewing nursery staff
regarding this issue they informed that most trees sold to other nurseries were
native trees, explaining why the amount of native trees being planted might be
slightly lower than presented in the results. The project team considers these
results and resulting recommendations as indicative for the wider Nordic nursery

production situation.

Contribution to the objectives: Mapping tree species helped quantify biodiversity
(and more specifically tree diversity) and identify gaps in native species presence.
This data allowed for informed decisions on how to enhance urban greenery in line
with the 3+30+300 principle and contributed to promoting native species in urban
planning.

Task 5 - Coordination with NordGen

The task: Coordinate and collaborate with NordGen on their work related to crop-
wild relatives in urban areas, part of Project 5 in the Nordic Nature-Based Solutions

(NBS) program.

Summary of method: A meeting with the coordinator for NordGen was held early in
the project to discuss possible areas for collaboration and information about the
Yggdrasil project was circulated in the NordGen coordination group. Yggdrasil's
focus is in urban areas and trees and NordGen's focus is more broadly
geographically and connected food security, and as a result overlap between the
projects is mostly connected to questions of a changing climate and its effects on
climate zones as well as a general discussion on introduction of plants. Results and
suggestions for recommendations for native and exotic tree species were available
to NordGen for review and subsequent feedback on especially the
recommendations was used during report revision.

Contribution to the objectives: The collaboration with NordGen enriched Yggdrasil
policy recommendations connected to use of different tree species, native and
exotic/introduced. Adding the expertise of genetics and connection to food security
from NordGen creates an additional layer of completeness and contextualisation
when prioritising species for improved ecosystem services and climate resilience.
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Task 6 - Reporting

The task: Prepare a report that provides specific recommendations customised for
urban nature-based solutions (NBS) and 3+30+300 principle in the Nordic region,
with a particular emphasis on the use of native tree species within city
environments. The task also included translating the report into two Nordic
languages (Swedish and Norwegian) with additional summary in Finnish and
Icelandic.

As an addition to the report the project group tasked themselves with creating a
handbook answering common questions about the 3+30+300 principle and offering
a step-by-step approach to implementing the principle. The target group for the
handbook was those working for Nordic municipalities as well as other Nordic
actors involved in the planning, design, and management of urban green spaces
and city planning. The aim of the handbook was to equip them with the knowledge
and tools needed to effectively implement the 3+30+300 principle, as well as
helping them navigate frequently encountered challenges and ways to deal with
these.

Summary of method: The report compiled data from the different project tasks,
including review of literature and reports, policy analysis, city analyses, tree species
mapping, and input from stakeholders. It was translated into Swedish and
Norwegian, with additional summaries in Finnish and Icelandic to ensure wide
accessibility within the Nordic region. The handbook was built upon previous
experiences with implementing the 3+30+300 principle in different contexts as well
as the findings from the workshop series with the participating cities. In the
workshops, insights from practical experiences from the cities were discussed and
compiled.

Contribution to the objectives: The report provides actionable recommendations
for Nordic municipalities to integrate the 3+30+300 principle, particularly
promoting native species in urban planning. By offering translations, the report
enhanced its reach and applicability across the Nordic region. The handbook will
serve as a practical tool for city administrations and other actors to navigate the
complexities of the 3+30+300 principle and urban NBS implementation more
broadly.
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Task 7 - Policies

The task: Develop policies supporting the integration of nature-based solutions
(NBS) through the 3+30+300 principle. Prepare commmunication material to support
policy development and implementation.

Summary of method: Existing policies and initiatives across Nordic cities as well as
from cities and countries in other parts of the world were reviewed to identify areas
where NBS could be integrated by use of the 3+30+300 principle. Based on this
compilation and analysis, guidance was offered through project recommendations
and in a handbook on incorporating the 3+30+300 principle into urban and green
space planning, design, and management. Communication materials were
prepared to facilitate stakeholder engagement and policy adoption, including policy
briefs and infographics.

Contribution to the objectives: The development of tailored policy and planning
recommendations enables cities to systematically integrate NBS and more
specifically, the 3+30+300 principle into their planning processes. These
recommendations and their implementation can result in increased tree and green
space cover, better accessibility of residents to trees and green, and in this way
contributing directly to biodiversity, climate resilience, and public well-being.

Task 8 - Communication plan

The task: Develop commmunication materials to raise awareness and engage
stakeholders in the project's objectives, including podcasts, posters, and a short
video. Translate materials into English, Finnish, Icelandic, Swedish, and Norwegian.

Summary of method: A multimedia communication strategy was designed to
ensure project visibility and engagement. Activities included a special podcast
episode on Yggdrasil produced in Ekologigruppen's established podcast Artpodden,
in collaboration with another well-established podcast series (Tradpodden),
discussing the challenges and successes of implementing urban nature-based
solutions, while posters visually communicate key data and findings. A short film
was produced to highlight the importance of urban trees and the 3+30+300
principle, adding an easily accessible complement to the report and handbook. An
after-work event was held in Stockholm (in conjunction with the 2nd workshop) for

a group of regional urban greening stakeholders.

Contribution to the objectives: The commmunication plan broadened the project's
outreach, ensuring stakeholders across various levels understood the project's aims.
By offering translated materials, it further supported the dissemination of the
3+30+300 principle, promoting broader and more successful adoption across
Nordic cities.
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Task 9 - Reference group

The task: Establish a reference group to provide feedback on methodologies,
results, and recommendations throughout the project.

Summary of method: An expert reference group was set up during the early stages
of the project. This group was composed of representatives from Nordic cities,
research institutions, and green space policy experts. Regular meetings and online
discussions were held to review progress, with the group providing feedback on
interim findings and final recommendations. Members of the reference group also
participated in the project workshops. This ensured the project remained aligned
with urban planning realities and could adapt to the specific needs of municipal
administrations and other actors.

Members of the reference group were:

o Dr Ulrika Akerlund, landscape architect at the Swedish National Board of
Housing, Building and Planning and coordinator for children and youth issues
at Movium, Sweden.

° Dr Matthew Browning, co-director of the Virtual Reality & Nature lab,
Clemson University, South Carolina, United States.

o Pernilla Johansson, urban forest consultant and former Regional Gardener of
Gotland, Sweden.

o Dr Kjell Nilsson, green space planning expert and former research director, as
well as Director of Nordregio, Sweden/international.

o Professor Dr Ben Somers, Faculty of Bioscience Engineering, Catholic
University Leuven, Belgium.

° Jessica Svdnnel, Regional Architect of Gotland, Sweden.

Contribution to the objectives: The reference group played a critical role in refining
the project’s direction and ensuring that recommendations were relevant, practical,
and actionable. Their feedback contributed to the robustness of the final report,
the value of the handbook, and the alignment of the project with the real-world
challenges faced by Nordic and other municipalities in implementing the 3+30+300
principle.
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Photo 3. City of Reykjavik (photo by Héloise Delbos/Unsplash).



2. The 3+30+300 principle - from
concept to Nordic implementation

Introduction of the 't(h)rees principle'

Urban forests, comprising all woodland, trees, and associated vegetation in urban
areas, serve as critical components of cities globally, enriching the quality of life for
inhabitants amidst contemporary challenges such as climate change and public
health crises such as the recent COVID-19 pandemic (Konijnendijk, 2022).
Recognizing the growing importance of urban trees and green spaces, there is a
pressing need for standardised, evidence-based guidelines to navigate the
complexities of urban forestry and support urban governance, planning, design, and
monitoring. Professionals engaged in advising municipalities, regional and national
authorities, as well as international organisations on urban greening initiatives,
including the members of the Yggdrasil project team, are often asked for advice on
these matters and for proposing clear guidelines.

Historically, the diverse nature of urban landscapes has posed challenges in
establishing universal benchmarks for urban green infrastructure and urban
forests. However, the evolving landscape of research and practice, coupled with the
increasing demand for guidance from policymakers, necessitates a reassessment of
traditional approaches. The body of knowledge on the health, climate, and other
benefits of urban forests and other green space has grown rapidly, which provides a
strong foundation for evidence-based planning and design guidelines. Research has
shown as well that to obtain the benefits of trees and other vegetation it is
essential that all people have good access and are well exposed to trees and green
space. Everybody needs to have trees and green space nearby so that benefits are
easy to obtain. Based on this, Cecil Konijnendijk of NBSI, a member of the Yggdrasil
project team, proposed a new guiding principle for developing greener and healthier
cities during February 2021: the so-called 3+30+300 rule (Konijnendijk, 2022;

330300rule.com, 2024), sometimes referred to as the 'trees rule' or ‘threes rule'.

The 3+30+300 rule or (as in this report) principle encapsulates the multifaceted
considerations essential for developing a resilient and multifunctional urban forest
while offering a practical framework that is both implementable and easily
monitored. It combines the respective contributions of visual green, living area
green, and recreational green. The rule has three components that reflect these.
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In brief the principle stipulates that everybody should:

o See at least 3 large trees from where they live, work, learn, or are cared for.
o Live in a neighbourhood with at least 30% tree canopy cover.

o Walk or bike no more than 300 metres to get to the nearest high-quality
public green space of at least 0.5-1.0 ha.

Some more information about these three components is provided below and they
are illustrated in Figs. 2, 3, and 4. For references and underlying research see
Konijnendijk (2022). For a more in-depth discussion of the health benefits of urban
forests see the dedicated section below.

Three Trees from Every Home: Especially more recent research underscores the
importance of visible nearby greenery for mental health and well-being. Studies
have shown that patients in hospitals recover faster when they have a 'green’ view.
Pupils and students at schools and universities demonstrate better study results
when they are able to see green from their classrooms (see health-section for
references). During the COVID19-pandemic, for example, many people locked down
in their homes were dependent on trees and green around their home for a daily
'nature dose’. Trees in particular seem to be appreciated. Therefore, as a proxy for
visible and diverse green, we should all be able to have a view of at least three
mature, larger-sized trees from our residence, workplace, school, or place of care.
Initiatives such as the tree policy in the Danish municipality of Frederiksberg (calling
for all residents to see at least one tree from their home (Frederiksberg Kommune,
2018)) serve as examples to advocate for expansive approaches to ensure
adequate green coverage in urban neighbourhoods.

Figure 2. The 3-component: three larger-sized trees from a residence, school, workplace, or place

of care (illustration Ellinor Scharin, Ekologigruppen).

24



Thirty Percent Tree Canopy Cover in Every Neighbourhood: Urban tree canopy cover
provides various benefits, including temperature regulation and a range of health
benefits. In fact studies have consistently shown that people living in
neighbourhoods with higher canopy covers are healthier and happier, even when
controlling for confounding factors such as income and cultural background. There
are indicators that a minimum canopy level of about 30% is required. Cities like
Barcelona, Bristol, and Vancouver have set a 30% canopy cover. This target serves
as a baseline, with cities encouraged to strive for higher canopy cover whenever
feasible. It is important, however, to ensure that everybody in cities and towns lives
in 30% canopy neighbourhoods, rather than just striving for a city average. Only in

this way can environmental justice and tree equity considerations be met.
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Figure 3. The 30-component: thirty percent canopy cover in every neighbourhood (illustration
Ellinor Scharin, Ekologigruppen).

Three Hundred Metres from the Nearest Park or Green Space: Access to high-
quality green spaces within close proximity is vital for promoting recreational
activities and enhancing well-being. Organisations such as the World Health
Organization have called for everyone to have a park or other public green space of
at least 0.5-1 ha within 300 metres from their home (WHO Regional Office for
Europe, 2017). Efforts must be directed towards ensuring equitable access to green
spaces across different urban typologies. Innovative solutions, such as linear green
spaces serving as cycle corridors, can effectively bridge the gap between urban
dwellers and nature. In recognition of the importance of smaller green spaces and
the realities of often dense urban areas, the 3+30+300 principle works with a
minimum green space size of 0.5 ha, within a 300-metre walk or bike ride.
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Figure 4. The 300-component: no more than three hundred metres to nearest, high-quality and
publicly accessible green space (illustration Ellinor Scharin, Ekologigruppen).

Use of the 3+30+300 principle to date

Since its launch the principle has rapidly gained traction across the world, inspiring
and being adopted by international organisations, city and regional governments,
not-for-profits, researchers, and citizen groups. It has also seen considerable
interest from 'non-green’ professions, such as planning, architecture, engineering,
and medicine. Its use to date has ranged from research studies to integration in

green space strategies and even city master plans.

Research and assessment

Various researchers, students, and companies have made the principle ‘'measurable’
and have assessed the current 3+30+300-situation in neighbourhoods, cities, and
metropolitan areas around the globe (see for example, 330300rule.com/330300-in-

the-media). Prior to the 3+30+300 assessments of Nordic municipalities by the
Yggdrasil team, Nordic examples of assessments have included, among other, those
for selected cities in Region Scania (Region Skdne, 2023) and the work done for
Gothenburg (Daland, 2023).

A comprehensive study by Willems et al. at the Catholic University of Leuven,
Belgium assessed the scientific support for the three components of the principle
and concluded that there is sufficient evidence for recommending 3+30+300 as a
green norm or principle (Willems et al., 2023). Studies by, among others,
Nieuwenhuijsen et al. (2022) and Li et al. (2024) have provided further support to
the (mental) health promoting impacts of implementing 3+30+300.
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As there is no single, prescriptive way of assessing the three components, different
approaches have been developed, as also summarised by Browning et al. (2024).
The 30 and 300 components are relatively straightforward to assess using satellite
imagery and GIS, although decisions and assumptions are required on how to
define 'neighbourhood’ for the 30-component and what a high-quality public green
space entails for the 300-part. The 3-component is more challenging, as it will be
difficult to find out how many larger trees are actually visible from individual
homes, offices, schools, and places of care.

Expressing political ambition and political adoption of green norms

The rule and its 'stickiness' have led to interest from political parties and individual
politicians. During local, regional, and national elections in countries like Belgium,
France, Greece, Sweden, and The Netherlands, for example, several parties across
the political spectrum included the principle in their national and local election
programs. Political parties have also proposed the principle locally as an evidence-
based, visionary way to green cities, adapt cities to climate change, and contribute
to residents’ health. In The Netherlands, the rule has featured in ongoing
discussions about adopting a national ‘green norm’ which would set a minimum
requirement for urban green space in municipalities (Sweco, 2024). In Flanders,
Belgium, the principle has been adopted as a new regional green norm as well as a
norm within the region's strategy for climate change and human health
(Agentschap Natuur & Bos, 2024). Cities like Malmé have seen city councils formally
adopt 3+30+300 (Malmo Stad, 2023).

Inclusion in green space and other strategies and policies

The principle has been integrated in policies and strategies focused on, among
other, green space, green infrastructure, and/or urban forests and trees; climate
action; public health; biodiversity and nature conservation; and building and
architecture strategies. In countries like Sweden and The Netherlands, this has
happened widely, while in other countries some cities have taken the lead. In the
case of Swedish cities like Malmo and Kalmar, local political commitment has even
resulted in inclusion of the rule in city comprehensive plans (‘Gversiktsplaner’),
driving an ambitious and balanced greening program. There are different ways of
including the principle in policies, plans, and strategies, including as:

° Part of an overall vision.

o A policy objective or target, either for an entire municipality or for specific
areas or land-use types.

o A key performance indicator for monitoring the implementation of the
respective policy or strategy.
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o A guideline and tool, offering a sense of direction.

o An analysis tool to e.g., assess a current situation, for the entire municipality,
region, or country, or for specific neighbourhoods or areas.

o As a way of communicating the benefits of trees and green space.

The 330300rule.com (2024) website includes a special page with examples of
national, regional, and local governments in the Nordic countries and elsewhere
that have adopted the rule (330300rule.com/implementation). Links to specific

strategies and plans are also provided here.

In some cases, local adaptations of the principle have been made, for example
replacing 30% tree canopy cover with 30% green space. Sometimes this is a
pragmatic choice, as 30% canopy cover is seen as unachievable. In other cases, a
shift to combined trees and other vegetation cover is more grounded in the
literature on e.g., health benefits (for example, Agentschap Natuur & Bos, 2024).

The use of urban forest strategies and master plans for implementing 3+30+300
will be discussed in one of the following sections.

Use for urban (re-)development

There has also been an interest in the rule from private developers and builders, for
example in The Netherlands and Sweden. Being faced with a demand for
developing more climate adapted, healthier, and greener neighbourhoods, they see
the 3+30+300-rule as a promising and ‘operationable’ tool. Some of the developers
have prepared plans for '3+30+300-neighbourhoods’, such as the Cartesius district
in the Dutch city of Utrecht (Cartesius, 2024) and the Jagersro district in Malmo
(Jagersro, 2023). The threes rule will not only be applicable to new developments
but also urban renewal projects. In The Netherlands, a guidance document for
nature-inclusive building for healthy residents includes the 3+30+300 principle as
one of ten recommendations for development, building, and construction (KAN,
2023).

Use for awareness raising and activism

Not-for-profits and citizen groups have also started using the rule, often as a tool
for advocacy. Local groups have assessed the 3+30+300 status of their city or
neighbourhood, encouraging individual residents to e.g., share photos of their views
or streets on social media. A citizen group in the Australian town of Mount
Pleasant, for example, used the principle to advocate for a new local park.
Environmental groups have also called upon political parties to integrate the
principle in urban and new housing policies. The principle is easy to use and
comprehend, also for non-experts, and it focuses on trees and nature in people's
own streets and neighbourhoods, which helps with its popularity.
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Photo 4. Street scene without much green from Copenhagen, Denmark (photo by Yadid Levy/

norden.org).

Urban Forest Strategies and Master Plans - creating a
strategy to reach the 3+30+300 principle

As mentioned, the 3+30+300 principle can be used in many different ways,
including as part of strategies and policies at municipal and other levels. One
promising way of using the principle is to include it in comprehensive urban forest
master plans and strategies, as the examples from Belfast and Birmingham in the
United Kingdom show (Belfast City Council, 2024; Birmingham Tree People, 2024).

Urban forest master plans are comprehensive documents that outline strategies
and objectives for urban forestry within a city or municipality. These plans describe
an 'ideal’ state of a city's urban forests and the services it provides at some time in
the future. These plans typically include goals and specific and measurable key
performance indicators related to tree planting, maintenance, removal, and
replacement, as well as strategies for addressing urban forestry challenges and
opportunities. Urban tree master plans serve as guiding documents for city
officials, arborists, urban planners, and community stakeholders involved in urban
forest management. For a long-term, usually of several decades, they answer the
key questions of 1) What do we have (inventory, assessment, policy analysis)?, 2)
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What do we want (vision and objectives)?, 3) How do we get there (work plan with
clear targets, indicators, resources, timeframes)?, and 4) When do we know we
have arrived (monitoring)? For all of these questions, the 3+30+300 principle can
play a role. Often urban forest master plans will include components or auxiliary
documents such as tree planting guidelines, maintenance standards and protocols,
community engagement plan, and a monitoring and evaluation plan.

Urban forest master plans have been widely adopted by cities around the world as
a tool for enhancing urban forest management. And within them are clear goals
towards achieving the 3+30+300 principle. Several cities around the world have
integrated variations of the 3+30+300 rule into their urban forest master plans or
similar strategies to enhance green space accessibility and canopy cover. The
3+30+300 website (330300rule.com, 2024, see 330300rule.com/implementation)
lists examples of cities/regions that have used the rule in their planning. But the city

in the world that has probably come the furthest in this respect is the city of
Malmo, Sweden. Malmg, renowned for its commitment to sustainability and green
urban planning, has taken a groundbreaking step in its journey towards creating a
greener and more liveable city. In a landmark decision, the city has chosen to
embrace the 3+30+300 principle as a cornerstone of its comprehensive plan (a
strategic plan that governs future planning of the city, including buildings, roads,
and parks), signalling a transformative shift in urban forest management and
green space accessibility.

Photo 5. Cyclist in park in Finland (photo by Benjamin Suomela/norden.org).
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Focus on the quality of green spaces and trees

The 3+30+300 principle focuses on more than quantitative aspects of urban green
space, such as tree canopy cover. Strategies and master plans sometimes tend to
focus heavily on quantitative measures such as canopy cover and minimum
provision of a certain area of public green space per inhabitant or dwelling.
However, in addition to this, the quality of green spaces is a crucial factor, for
promoting health and well-being, biodiversity, and other benefits. High-quality
green spaces provide opportunities for recreation, relaxation, and social interaction,
contributing to physical and mental health outcomes for residents. Factors that
influence the quality of green spaces include, among other, accessibility,
biodiversity, variety, aesthetics, safety, and maintenance.

Cities should prioritise the creation and maintenance of high-quality green spaces
that meet the diverse needs of urban populations, as also called for in the 300-
component of the 3+30+300 principle. This includes designing parks, woodland,
squares, and green corridors that are accessible to all residents, integrating native
vegetation to support local biodiversity, incorporating amenities such as seating,
lighting, and water features, and implementing strategies to ensure safety and
security. High-quality urban green spaces will often afford a range of recreational
activities, during different seasons. Additionally, ongoing maintenance and
stewardship efforts are essential to preserve the integrity and functionality of

green spaces over time.

Healthy trees are also fundamental to the success of urban forests, as they provide
numerous ecological, social, and economic benefits. Trees contribute to air quality
improvement, carbon sequestration, temperature regulation, stormwater
management, and biodiversity conservation. However, maintaining tree health in
urban environments can be challenging due to factors such as pollution, compacted
soils, inadequate space for root growth, and pest and disease pressures.

To ensure the health and vitality of urban trees, cities must enhance tree diversity
(see also later in this report) and prioritise proper tree selection, planting, and
maintenance practices. Project leader Johan Ostberg contributed to a recent
article that highlights good practice in tree planting during pre-planting,
installation, and post-planting stages, for example (Eisenman et al., 2024). Proper
urban forestry practices include selecting tree species suited to local environmental
conditions, providing adequate soil volume and quality, implementing regular
watering and fertilisation regimes, and conducting routine inspections for signs of
pests, diseases, and structural issues. Additionally, community engagement and
education programs can empower residents to become stewards of urban trees,
fostering a sense of ownership and responsibility for tree care.
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Photo 6. High-quality parks as part of the 300-component are attractive, accessible, and diverse

(photo by Cecil Konijnendijk).

Opportunities and challenges with implementing
3+30+300

Although the 3+30+300 principle is still novel, it has already gained substantial
following, as mentioned above. It has also met criticism, not really challenging its
evidence base but doubting its high ambition, especially for municipalities with
dense built-up areas and low tree canopy cover. Other concerns raised relate to the
rule's focus on trees rather than other vegetation. In a time of climate emergencies,
public health challenges, and biodiversity loss, however, it is important to have
ambitious greening programs that reflect the latest evidence on access and
exposure to trees and other vegetation. Moreover, urban areas are far from static
and often change quite rapidly. Substantial transformations can be expected also
in terms of housing, mobility, and space reserved for private cars. Having clear
ambitions and guidelines for green space will help with transforming cities into
more resilient and liveable places, giving trees and green space planners and
managers a seat at the table.

Vegetation other than trees should not be ignored but the research is very clear
about the essential role that especially trees play in e.g., cooling and promotion of
our health and wellbeing. While trees provide the framework, focus should be on
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having multiple layers of vegetation and a diversity of green spaces across
neighbourhoods and municipalities. It will also be important to focus on quality
rather than just quantity, ensuring a sound mix of climate-adapted tree species and
focusing on the development of high-quality public green space that cater for a
wide range of recreational demands. Emphasis should also be on letting trees grow
old and large, where possible, as large trees with large canopies provide more
ecosystem services. The rule does not have to be met overnight but can drive
longer-term urban development, decades into the future.

The contexts in which the rule is to be used will be very different, which also calls for
a certain nuance and carefulness in applying it. It is essential to recognize the need
for regional adaptation to account for variations in climate, geography, and local
conditions, including prevailing socio-cultural, economic, and political realities. For
historical city centres and cities in arid climates, for example, reaching 30% canopy
cover and maybe also 3 larger trees in sight will often be difficult. In these cases,
alternatives need to be explored, using other types of vegetation and maybe e.g.,

more building green such as green roofs or facades.

Although 3+30+300 is called a ‘rule' it is more of a principle or guideline. It can be
important to use the word 'rule’, however, also in negotiations and coordination
with planning, engineering, architecture, and other fields where clear norms and
rules are more common. This will give a higher priority to trees and green space as
essential infrastructure rather than just ‘icing on the cake' when all other demands
have been met. Green needs to be an integral part of health, housing,
transportation, education, economic, and other agendas.

Zooming in on the three components of the rule, the following specific challenges
(and opportunities) related to achieving 3+30+300 can be identified:

3 trees

In urban areas, the challenge of planting trees is compounded by limited space,
especially in densely populated neighbourhoods with high-rise buildings and few
green areas. Balancing the need for housing and infrastructure with the desire for
greenery is a significant challenge. Trees in urban environments compete for
essential resources like water and sunlight. Ensuring they have enough resources
amidst demands from buildings, roads, and other infrastructure is complex. High-
density urban areas also face the urban heat island effect, where surfaces absorb
and re-radiate heat, leading to higher temperatures. Strategically planting and
maintaining trees to mitigate this effect requires careful planning and coordination.
Additionally, urban development projects often prioritise infrastructure expansion,
which can conflict with existing trees. Balancing infrastructure needs with tree
preservation and new planting initiatives requires collaboration between urban

planners, developers, and arborists.
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Photo 7. Three trees as seen from a residential window (photo by Hélene Littke).

30% canopy cover

Achieving and maintaining adequate tree canopy cover in cities is challenging
despite the benefits of urban trees and green spaces. Common challenges are
similar to those of 3 trees, but with the 30% canopy the size of the trees become
even more important, and the need to preserve large old trees as long as possible,
also for the health benefits they provide (Chi et al., 2022). Socioeconomic factors
like income inequality and lack of community engagement can also influence tree
distribution and access to green spaces.
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Photo 8. The 30 component calls for at least 30% canopy cover (photo by Magnus Nilsson).

300 metres

In densely populated urban areas, access to parks and green spaces within a 300-
metres radius may be limited, particularly in marginalised communities or areas
with high population density. This lack of access disproportionately affects
residents’' health and well-being. Acquiring land for new parks or green spaces
within urban areas can be challenging and costly. Municipalities must navigate
land-use regulations, property ownership issues, and competing demands for land
to create accessible green spaces. Establishing new parks or green spaces is just
the first step; ensuring their ongoing maintenance and management is equally
important. Limited municipal budgets and resources may hinder efforts to
maintain these spaces adequately, leading to degradation over time. Safety
concerns, such as crime and vandalism, can also deter residents from utilising parks
and green spaces. Creating safe and welcoming environments requires careful
design, community engagement, and collaboration with law enforcement agencies.

Cities must address these challenges through strategic planning, policy
interventions, community partnerships, and implementation of state-of-the-art
knowledge and practices. This may involve prioritising green infrastructure
investments, integrating urban forestry goals into land use planning and
development policies, providing incentives for private property owners to plant and
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maintain trees, and engaging residents in tree planting and stewardship programs.
By addressing barriers to tree canopy cover expansion, cities can enhance the
resilience, sustainability, and liveability of urban environments.

Photo 9. High quality public green space in Malmé, Sweden (photo by Clara Lind).

3+30+300 implementation in a Nordic setting - policies,
practices, and opportunities

The 3+30+300 principle can serve as a guide to reach green, resilient, and healthy
Nordic cities. As mentioned above, Nordic cities (and especially Swedish cities to
date) have been some of the first to implement the principle, for example as part of
their green space strategies but in some cases even in city comprehensive plans.
The Yggdrasil project has shown that there is considerable potential for more
implementation remains, recognising the large differences between urbanisation,
climate, biodiversity, and other conditions between the Nordic countries and

municipalities.

Implementation of the 3+30+300 principle, in ways that takes these differences
into account the project will contribute to making the case for more resilient and
healthy cities with more nature-based solutions that address both biodiversity,
climate change, health and equality in the same measures, which includes multiple
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vision objectives in the Nordic Council of Ministers' Our Vision 2030. The project
contributes to the region’s sustainability and resilience which is the overarching goal
of Our Vision 2030.

Initially the project was particularly linked to Vision objective 9 Health and welfare
of "A socially sustainable Nordic Region”, due to the focus of the 3+30+300 principle
on humans and their wellbeing as well as given that much analysis will be done to
ensure that trees and greenspaces are accessible for the inhabitants in the cities
where these are of the greatest importance. With the use of data on noise levels,
air quality, and climate-related parameters, such as heat mapping, as well as
specific work on the relations between urban forests and human health, the project
has had a strong focus on health and wellbeing. The project also evaluated how
vulnerable populations would be influenced by adopting the 3+30+300 principle,
ensuring that the implementation is done where the need is the biggest to secure
equal health and welfare for all, a strong contribution to vision objective 11 can be
made. This is in line with the strong focus of 3+30+300 on environmental equity.

Moreover, as the project has focused on greener cities it also contributes to the
carbon neutrality and climate adaptation objective of the Nordic vision (Vision
objective 1). Additional focus has been on the preservation and increase of the
proportion of local native trees in urban areas, thus ensuring a contribution to
objective 2 on safeguarding biodiversity and the sustainable use of the Nordic
regions nature. The broad collaboration across the Nordic countries also fostered by
Yggdrasil promotes an inclusive and equal region with a common goal to transform
our cities according to the 3+30+300 principle. This contributes to a strong and
sustainably Nordic region that co-operates on the environment and climate issue
(Vision objective 5). The Yggdrasil network also aimed to contribute to maintaining
trust and cohesion in the Nordic region by creating a discussion forum during the
workshop series where municipalities could share experiences and ask questions,
present practical case studies to inspire and learn from each other (Vision objective
12). The project has been producing communication materials in several Nordic
languages, including Finnish, Icelandic, Norwegian, and Swedish. This enhances
knowledge dissemination across the Nordic countries with a focus on clear and
simple step-by-step guidance for implementing the 3+30+300 principle (Vision
objective 6), which has been achieved through data collection, analysis, and
dissemination (Vision objective 8). This will make it easy for municipalities and other
organisations to take full advantage of the output from the project. This, together
with the well-established network, will assist the Nordic Region with its green

transition (Vision objective 10).
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The Nordic Council of Ministers has already given prior attention to the 3+30+300
rule, for example through the work of its past Nordic Working Group on Sustainable
Cities. This group developed a policy brief titled “Nordic Cities - Green, Resilient,
Healthy" (with the help of Yggdrasil contributor Cecil Konijnendijk) in which use of
3+30+300 is recommended (Nordic Council of Ministers, 2022). It links
implementation of this principle to four strategic principles for urban green space
planning, namely proximity, diversity, connectivity, and equity. In brief, diverse, high-
quality, and well-connected urban green trees and green space need to be
proximate and readily available to all.

Swedish government bodies, including the Swedish National Board of Housing,
Building and Planning (‘Boverket"), also hosted two conferences in which there was
considerable focus on the potential of using 3+30+300. One of these events was
held under the Swedish chairmanship of the European Union during the first half of
2023.

Opportunities for use of 3+30+300 in the Nordic Region exist at different levels,
including the Nordic and national scale as part of relevant strategies and policies.
Specific ways of integrating the guideline into green and other policies and
strategies have been discussed in earlier parts of this report. The local context and
needs will determine how the principle can best be used, ranging from a tool for
analysing existing tree and green space provision to inclusion in comprehensive
plans. However, as shown by e.g., the work of the Region of Scania (Region Skdne,
2023), opportunities also exist at the regional level. The most relevant level of
implementation is that of municipalities throughout the Nordic countries, and even
that of district and neighbourhood scales (e.g., in the case of neighbourhood
transformation and new development). It is important to link local policies and
strategies that use 3+30+300 with national policies, legislation, and
recommendations. In Sweden, for example, a recommendation of reaching at least
25% tree canopy cover by 2030 was made by the Swedish Environmental
Protection Agency (Naturvdrdsverket) (Vaxtforum, 2022). Also in Sweden, the
Swedish National Board of Housing, Building and Planning has provided several
guidance documents related to urban green spaces for municipalities (Boverket,
2024).
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Photo 10. Urban parks are important for people of all ages (photo by Pixabay).

Making the health connection

In alignment with the project's objective to evaluate the effectiveness of the
3+30+300 principle in enhancing public health (Figure 5), this chapter begins by
discussing the broader health benefits of urban greenness and urban nature. It then
delves into specific considerations required when planning for maximised health
gains by planting and managing urban trees, concluding with the role of urban
green (and trees as important components) in promoting human health within the
Nordic context.

Human health is deeply connected to the health of the planet, and forests and
trees are a key part of the Earth's ecosystems. Understanding the interdependence
between humans and forests and trees is essential for ensuring optimal health for
current and future generations. A planetary health (Myers, 2017), or One Health
approach (Atlas, 2013) integrates environmental protection with health solutions,
and trees and forests play a crucial role in this framework. Healthy ecosystems
contribute to promoting healthier lifestyles, preventing disease, and supporting
livelihoods.
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Urban green spaces and trees absorb pollutants like nitrogen dioxide (NO,), sulphur
dioxide (S0,), and particulate matter, contributing to cleaner air (Nowak et al.,
2002; Eisenmann et al., 2019). This has direct health benefits, by reducing morbidity
and mortality attributed to air pollution (Lee, 2011; Kuo, 2015; Khomenko et al.,
2021; Sang et al., 2022). Additionally green spaces and urban forests have been
shown to lower stress, reduce symptoms of anxiety and depression, and improve
overall mental well-being. (Kaplan et al., 1989; Bratman et al., 2015) The
mechanisms for urban green spaces and its link to improved mental health, may be
through lowering cortisol levels and fostering a sense of social cohesion. Bratman
and colleagues propose a model that highlights the effects of natural environments
on mental health through four key steps: (1) "natural features,” which include
environmental factors like type, size, and quality that can affect mental health; (2)
"exposure,” referring to the extent of contact with nature; (3) "experience,” focusing
on the subjective aspects of nature exposure; and (4) “effects,” which are the
resulting mental health outcomes from these nature experiences (Bratman et al.,
2019).

Access to green spaces encourages physical activity, promoting healthier lifestyles
(Sugiyama et al., 2008). Their shade reduces exposure to harmful ultraviolet (UV)
rays, lowering the risk of skin cancer (Heisler, 2005; Na et al., 2014). Further, trees
provide shade and cool the air through transpiration, mitigating the urban heat
island effect (Oke, 1982; Bowler, 2010). This reduces heat-related health risks.
International research shows that particularly low-income neighbourhoods may be
disproportionately affected by extreme heat (Chakraborty et al., 2019).

Additionally, urban trees play a role in reducing noise pollution and in sequestering
carbon, the latter addressing climate change impacts that can exacerbate health
conditions (Nowak et al., 2002; Oliveira, 2022). Lastly, by reducing stormwater
runoff and filtering pollutants, urban trees may improve water quality and prevent
flooding, further safeguarding public health (Berland et al., 2017).

Tree-related cooling has for example been shown to contribute to as much as 30%
decrease in ambient particulate matter (PM) on average in one study (Yang et al.,
2023). Research has however revealed non-linear patterns between tree coverage
and indicators such as PM and heat, highlighting the complexity of these
interactions. The density of tree planting may furthermore play a crucial role in
maximising the reduction of air pollution. Under certain circumstances, air pollution
levels can even increase with tree planting, particularly in urban environments, for
example by trapping pollutants in street canyons, by emission of Volatile Organic
Compounds or by blocking wind flow. One study highlights the significant benefits
of trees, especially in reducing inhalable particles on sidewalks (Ren et al., 2023). In
that particular study however, medium tree spacing seemed optimal, roughly equal

to crown diameter, being the most effective in reducing air pollution along bicycle
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lanes and sidewalks, compared to traffic lanes. The impact became even more
pronounced under heavy traffic conditions. However, with sparse or dense tree
spacing, the benefits may diminish as traffic increases. Urban planners with the
necessary expertise are key to designing healthier cities that balance urbanisation

with environmental and public health needs.

Regarding the 3+30+300 principle specifically, and its relation to health, there is a
study from Barcelona, where surrounding residential greenness was significantly
associated with improved mental health, reduced medication use, and fewer visits
to psychologists or psychiatrists (Nieuwenhuijsen et al., 2022). However, no
significant associations were found between mental health and having a tree view
from windows or proximity to major green spaces. Adhering fully to the 3+30+300
principle was linked to better mental health outcomes, reduced medication use, and
fewer visits to psychologists or psychiatrists, though statistical significance was
observed only for the latter. In another study, from Chongqing, Ching, the findings
indicated that participants who had a view of at least three trees through their
windows experienced higher levels of both nature connectedness and mental well-
being compared to those without such views (Li et al., 2024). Nature connectedness
played a significant role in mediating the relationship between tree visibility and
mental well-being, although the overall effect size was relatively modest. Although
there are relatively few studies related to the 3+30+300 principle and health
outcomes, and the results vary somewhat, the available research suggests that it
could be a valuable and relevant tool for promoting health. This measure, focusing
on increasing access to nature through tree visibility, neighbourhood greenery, and
large green spaces, shows potential as a practical guideline for urban planning
aimed at improving both physical and mental well-being.

Unfortunately, green spaces and their beneficial effects are often unevenly
distributed within cities, with individuals of lower socioeconomic status (SES)
facing greater challenges in accessing high-quality green areas. For example, those
with lower SES are more likely to live in densely populated urban environments
where green space is limited. This socioeconomic gradient in access to green spaces,
often referred to as environmental injustice, was highlighted by the 2016 European
Quality of Life Survey and has been observed across various European countries.
The United Nations' Sustainable Development Goal 11.7 specifically advocates for
"universal access to safe, inclusive, and accessible green and public spaces” (United
Nations, 2024). It's important to recognize that inequalities in access to greenery
and trees may be more complex in the Nordic context compared to many countries.
This complexity may arise from the high status associated with living in city centres,
combined with the generally high levels of access to greenery enjoyed by the
population as a whole. This is highlighted in the section on socioeconomic

perspectives on urban trees below. Indoor environments in disadvantaged
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neighbourhoods are often more crowded and of lower quality, which can
exacerbate health risks. This makes the health benefits of accessible, high-quality
green spaces — particularly those perceived as safe — even more significant for
these communities.

Incorporating green spaces, trees, and other vegetation into urban landscapes thus
has the potential to offer significant health benefits, such as reducing air pollution
and mitigating the urban heat island effect. However, maximising these
advantages requires careful planning. Urban planners with expertise in
environmental and public health are essential for selecting tree species that
optimise air quality and cooling benefits while minimising pollution risks. They must
also design green infrastructure to ensure adequate airflow and prevent pollutant
trapping in dense areas. Key strategies include effective tree spacing and placing,
the use of tree species with favourable characteristics for providing different
benefits, the use of native species, and integrating trees into broader
environmental policies to address environmental injustices. Collaboration among
urban planners, environmental scientists, public health officials, and landscape
architects is crucial for creating holistic designs that foster green, liveable cities for
all populations. By tailoring approaches to the specific needs of different urban
environments, planners can enhance both environmental sustainability and human
health. In summary, informed urban planning is vital for maximising the health
benefits of greenness and trees while minimising the risks of localised pollution and
heat retention.

Figure 5. Visualisation of some of the health benefits of trees (illustration Ellinor Scharin,

Ekologigruppen).
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Urban trees, urban green spaces, and human health in the Nordic
setting

In the Nordic countries, urban trees and urban green spaces play a crucial role in
enhancing health and well-being, influenced by the region's unique climate, urban
design, and commitment to sustainability and nature. Nordic cities have long
prioritised the integration of green spaces into their planning, emphasising the vital
connection between nature and public health (Aguiar Borges et al., 2024).

The mental health benefits of urban trees are particularly pronounced in the Nordic
context, where long, dark winters can lead to Seasonal Affective Disorder (SAD)
(Brancaleoni et al., 2009). Access to green spaces and urban trees has been shown
to alleviate stress, improve mood, and reduce symptoms of depression. Additionally,
the region's cultural affinity for nature, embodied in concepts like the Finnish and
Swedish "everyman's right" (jokamiehenoikeus and allemansrétten), encourages
citizens to engage with natural areas. This engagement promotes physical activity
and helps mitigate the risks of chronic diseases such as heart disease, obesity, and
diabetes. In a Swedish study during the COVID-19 pandemic results showed a
significant increase in the number of individuals visiting natural areas “often” during
the pandemic. Higher residential greenness was generally linked to better mental
health, with improved well-being and vitality, and reduced symptoms of depression,
anxiety, and stress, even after adjusting for demographics and walkability. These
findings suggest that nature contact may support mental health during extreme
circumstances (L6hmus et al., 2027).

The Nordic climate is characterised by extreme seasonal changes and harsh
weather during a large part of the year. However, despite this an Icelandic study on
restorative environments concluded that the positive effect on mental health rarely
was affected by external conditions, like weather (Kristjdnsdoéttir et al., 2020).
Ongoing climate change will have a significant effect on the Nordic climate. Studies
show that the Arctic has warmed nearly four times faster than the globe since 1979
(Rantanen et al., 2022) and the Nordic Region is therefore particularly vulnerable. A
result of a warmer climate is a longer pollen season and a higher risk of allergy
connected health issues. An Icelandic study looking at urban design with
consideration to allergic rhinitis and asthma argues that un-nuanced focus on the
health benefits of urban trees might result in monodominant planting communities
and reduced biodiversity that might worsen allergic problems (Schneider, 2024).
This highlights the need to understand these effects of climate change in urban
planning practice.

In the Nordic setting, various measures of increased greenness has for example
been linked to a decreased risk of myocardial infarction in women in a Swedish
study (Stucki et al., 2024), decreased risk of type 2 diabetes in a Danish study
(Sorensen et al., 2018), to reduced risk for depression in a Finnish study
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(Gonzales-Inca et al., 2022), and to increased birth weight in a multi-centre
Scandinavian study (Sinsamala et al., 2024). In one Swedish study furthermore,
higher long-term exposure to greenness was linked to a slower increase in waist
circumference and a lower risk of central adiposity in women, but not in men
(Persson et al., 2018). In both genders, living in less green areas, alongside other
environmental risk factors seemed particularly detrimental, highlighting the need to
investigate health effects of greenness simultaneously to other environmental risk
factors for a holistic perspective.

Although the region is known for its cold winters, multiple studies have shown that
people die in heat waves also in the Nordic countries. For example, it was estimated
that more than 600 people died in the heatwave of 2018 (Astrém et al., 2019). Cold
temperatures also pose a risk on population health in the Nordic setting and urban
trees also help insulate buildings by breaking cold winds, indirectly reducing energy
consumption and preventing cold-related health issues. Despite generally good air
quality in the Nordics compared with most of mainland Europe, urban areas still
face air pollution challenges, particularly from transportation and wood-burning,
but also from industry. For example, around 6,700 people are estimated to die
prematurely every year in Sweden due to air pollution (Gustafsson et al., 2022).
There is thus substantial potential for public health benefits by reducing air
pollution, heat and cold, also in the Nordic setting, and mitigating extreme
temperature events furthermore enhances the air purification effects of urban

trees, demonstrating their dual role in improving urban environments.

There are very few studies on greenness in relation to health in Iceland, Faroe
Islands, or Greenland, but the global rise in pollen allergies is driven by factors such
as pollution, reduced biodiversity, and the prevalence of man-made, monodominant
planting, particularly in urban areas. While green spaces are vital for the mental
and physical well-being of city dwellers, they can also pose health risks by
contributing to sensitization from local pollen. Unfortunately, most urban green
spaces are not designed with conditions like allergic rhinitis and asthma in mind.
Although research has focused on the medical and botanical aspects of allergies,
there is a disconnect between this knowledge and its application in landscape
architecture and urban planning. A bachelor thesis from University of Iceland
addressed this gap by examining the health impact of allergenic vegetation,
showcasing case studies of allergen-low designs, and proposing a redesign of the
Stakkaborg playschool to minimise allergen exposure and pollution, as one example
of how the design of outdoor spaces may be used to create healthier outdoors

environment for children and teachers (Schneider, 2024).
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Overall, it is important to acknowledge that the mechanisms for health benefits
from greenness may be modified by perceived characteristics of the physical
environment. One study for example indicated that the neighbourhood greenness
score demonstrated a positive association with physical activity, while interestingly,
neighbourhood cultural history also correlated positively with both physical activity
and general health (Weimann et al., 2017). Additionally, the relationship between
greenness and physical activity was moderated by safety, indicating that feelings of
unsafety may undermine the positive effects of greenness on physical activity
levels.

The intricate relationship between urbanisation, forest health, SES and human
well-being underscores the importance of incorporating Indigenous knowledge into
urban planning, particularly that of the Sdmi people in the Nordic Region. This
interconnectedness further reinforces the evidence supporting the positive impact
of forests and trees on human health.
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Photo T11. In Nordic cities the winter use of urban green spaces is often very important but
challenging (photo by Kim Wyon/Visit Denmark).
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Tree species diversity and 3+30+300 implementation

Tree diversity and the suitability of different tree species

The understanding of the need to plan for a broader variety of tree diversity in our
urban landscapes to mitigate potential diseases affecting specific tree species has
long been established. For example, a guideline to follow has been the 10-20-30
rule, which states that no more than 10% of any single species should be planted,
no more than 20% of the same genus, and no more than 30% of the same family.
This approach discourages the planting of large or contiguous areas of the same
species or clones to prevent entire sections from being impacted by a potential
disease outbreak (Santamour, 1990). Thus, creating ecological resilience allows an
ecosystem to withstand and recover from disturbances such as disease outbreaks
or the extinction of a species due to climate change. A broad species diversity with
biological variety fosters a robust ecosystem that enhances resilience by spreading
risks. If one species disappears, another with similar characteristics can take its
place. Uniform tree populations or those with low diversity consequently have lower
resilience and are therefore more susceptible to disturbances. Ongoing climate
change is expected to lead to more extreme weather events, such as heavy rainfall
and droughts. Therefore, we need to preserve and restore resilient ecosystems
when planning our cities (Naturvdrdsverket, 2024). A strong ecological resilience
would thus support the implementation of the 3+30+300 principle by ensuring a
consistent and sustainable level of vegetation without noticeable periods when

species disappear in large sections.

To address these challenges a think tank activity was conducted on 25 September
2024 during which participants and experts from Trddkontoret and Ekologigruppen
got together to discuss. In an increasingly warmer world, many native species will
need to migrate to new locations, while others may adapt and remain in their
current habitats. During the think tank discussions, the scenario was discussed in
which trees lose their normal habitats due to climate change, resulting in a shift of
species northward. This shift also places responsibility on northern regions, as
Scandinavia may need to accommodate these species, referred to in the think tank
discussions as "responsibility species”. With new non-native tree species come
accompanying species, such as insects and other organisms, that lose their natural
habitats. How do we care for them? A concept discussed during the think tank
activities was termed “on the edge”, which refers to the possibility that our Nordic
countries may become the last refuge for species moving northward as a result of
climate change.

Tradkontoret AB (2024) has developed climate forecasts indicating how various
species are expected to be affected by a warmer climate. For instance, it shows
that downy birch's (Betula pubescens) natural occurrence is shifting from Northern
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Europe and Southern Sweden towards Northern Sweden and Norway (Figure 6).
This means that where this tree species has previously been common, it will
gradually become extinct and need to be replaced by other species. In contrast,
black locust (Robinia pseudoacacia), a non-native species, is expected to migrate
northward with its natural distribution and may thrive in the southern half of
Sweden. This species could potentially flourish in urban settings, although it poses
challenges due to its invasive nature. Being able to anticipate future developments
can better prepare us for climate change by planning how to manage these species.
As our current native species move northward, we will also need new species
suitable for urban environments to maintain good canopy cover and appealing
outdoor spaces. By being proactive and analysing growth patterns and conditions
for future species, we can create an overlap before native species disappear or
migrate northward.

Ecological suitability score

Betula pubescens B

0 - Not suitable 10 - Suitable

Figure 6. Climate prognosis: downy birch (Betula pubescens) for the years 1987-2070 and 20717~
2700.

Different tools have been developed that can be utilised in urban planning to focus
on selecting the appropriate tree species for specific locations in urban
environments to maximise ecosystem services such as improved climate resilience,
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increased biodiversity, and thus greater canopy cover. Through data collection,
species that are suitable for the site and can provide the greatest benefit are
identified to ensure that the right trees are placed in the right locations. The
emphasis is on planting healthy large-growing trees that can withstand urban
conditions and future climate change. This approach has been tested in Malmag,
where information from inventories was combined with the city's tree database to
enhance species selection and increase tree coverage in residential areas. The
concept of “plantable spots,” along with a "goal pyramid” that outlines function-
based and target-based species selection, is described by Bellan et al. (2022). This
methodology facilitates the creation of higher species diversity, ensuring that the
quality-assured choice of trees results in more trees that can grow large, thereby
establishing a stable high canopy coverage.

During the think tank discussions, several proposals for future planning tools
emerged. One suggestion was to develop a concept of "typical sites” to categorise
different urban environments as specific habitats, focusing on both macro- and
microclimates, such as large areas, small areas, leftover spaces, park areas,
protected parks, and large unprotected sites. A central question is which tree
species thrive in these various typical sites, and what habitats are created? The
discussion included the risks associated with creating so-called "unstable sites,”
meaning planning and establishing new habitats — such as squares or other urban
spaces - that attract pollinators and other insects. If the site or other locations in a
biological chain are remodelled, removed, or altered, it could instead become a
death trap for species that cannot move large distances and have become
dependent on that specific habitat. This does not support the biodiversity needed

to create an ecological resilience that mitigates risks.

In recent years, the issue of invasive species and their spread, including their impact
on biodiversity, has been taken more seriously, with extensive literature available on
the subject. There are pros and cons that need to be considered, but creating
sustainable and climate-resilient urban environments may require a more nuanced
view of the matter. A research study from Lund University examined how the origin
of trees (native versus non-native) and urbanisation affect the number of
invertebrates and tree phenology in urban environments (Kjellberg et al., 2022). The
researchers found that non-native trees supported fewer invertebrates and
exhibited later phenological development than native trees. This could negatively
affect the invertebrate fauna, particularly in cities where non-native species are
common. The effect of tree origin was found to be stronger than the impact of
urbanisation, highlighting the importance of preserving native species in cities to
maintain biodiversity and ecosystem health. At the same time, we face the reality
that native plant material will migrate northward due to climate change, making it
essential to analyse which non-native species might be suitable for our
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environments to create future resilience. The popular science article "Ett forsvarstal
for den férkattrade tysklénnen” (Asegard et al., 2023) discusses the flexibility in
species selection. It describes risk classification as a valuable tool for identifying
foreign and invasive species that may threaten biodiversity. However, there also
needs to be flexibility in introducing non-native species when diseases or climate
change impact native species. Strict delineations are important to clarify
management efforts, but excessive classifications should be avoided. For example,
the sycamore maple (Acer pseudoplatanus) is discussed as a potential option for
climate adaptation and increased biodiversity in Sweden, as there is no evidence
that the species negatively affects native ecosystems. Some exotic species can also
host a variety of insects and lichens.

Trafikverket, the Swedish Transport Administration (Hammarstrom et al., 2022)
has developed a report to guide their plant selections during construction. The
report states that the choice of plants in Trafikverkets projects is adapted to
consider future climate change. The species proposed in their list for non-invasive
projects include both native and non-native species but have been assessed based
on risk classification to avoid creating new problems with invasive foreign species.
They have determined that it is possible to use non-native plant material to
address climate change while taking responsibility for species selection by carefully
scrutinising the proposed plant materials. Similar conclusions are drawn by Ostberg
(2024) in the article "Balans i trédbesté&ndet: inhemska, exotiska och invasiva trad i
urban miljé". The article discusses how native trees benefit local biodiversity, while
exotic species may be important for climate adaptation and resistance to diseases.
At the same time, the article warns against invasive species that threaten
ecosystems. Therefore, the management of urban tree populations must include
careful species selection and risk assessments to optimise benefits and minimise
negative effects. With climate change, many of our native species are struggling to
survive in urban environments, and several native species have been severely
impacted by pests, leading to significant die-offs. This could be catastrophic for
canopy cover or for the ability to see trees from your window, as our parks and
green spaces would also be affected by the loss of species, along with the
biodiversity in our urban environments. Exotic trees are often planted for their
different properties compared to our native trees, such as aesthetic values, greater
tolerance to pests, and resilience to climate change, including increased resistance
to temperature, water scarcity, and compacted soils. Exotic trees contribute to
greater species diversity, while many of our red-listed animal and insect species
largely depend on our native trees.

An article by Nasslander et al. (2024) discusses similar critical factors for selecting

tree species adapted to urban environments, particularly for improving species
diversity and managing changing environmental conditions such as drought and
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heat stress. The article emphasises the importance of selecting a wide variety of
species to enhance resilience in urban environments against diseases, pests, and
climate change. This is especially vital in harsh environments such as streets and
squares, where soil volume and water access are limited. Many traditionally used
species in urban environments come from moist and cool forest habitats, making
them less suitable for warm and dry urban settings with the changing climate and
environmental conditions currently present in cities. This includes factors such as
drought, heat stress, and compacted soil conditions, which not all species can
handle well. Therefore, the report suggests considering new, more resilient species
that may not have been previously used in cities to ensure better survival and
performance under these conditions. Species with high tolerance to water scarcity
and other environmental stress factors are highlighted as crucial for successful
establishment and long-term health in urban environments. For instance, species
that can withstand both drought and flooding should be prioritised in climates
expected to experience extreme weather events as part of ongoing and future
climate change. The importance of having fewer larger trees positively impacts
residents’' health more than a greater number of smaller trees is noted by
Konijnendijk et al. (2022) and also recently in a study in Brussels, Belgium (Chi et al.,
2022). The size of green areas is important, as larger parks and other green spaces
typically provide more opportunities for recreational activities, are more popular,
and contain greater biodiversity.

Ways forward for diverse and healthy urban tree populations to support
3+30+300 implementation

It is evident that we are currently facing significant challenges, with even greater
ones looming in the realm of urban ecology and tree selection. Research findings
may not always align with the perspectives of practitioners, consultants, and field
workers, particularly regarding the use of native versus non-native plant materials
in addressing climate change and invasive species. A new responsibility emerges in
the Nordic Region as climate change pushes new species of plants, insects, and
animals northward. Multiple aspects need to be considered; staying at the
forefront of analysis allows various professionals to agree on effective strategies
for the future. We are confronted with the reality of ongoing climate change, which
is expected to intensify, necessitating prudent actions. Several well-developed tools,
such as “plantable spots” (Bellan et al., 2022) and the “species selection process”
(Ndsslander et al., 2024) can aid in long-term planning and maintenance to
mitigate climate change effects and create sustainable urban green spaces. By
utilising these tools collectively, measurable results can be achieved, providing
statistics on the efficacy of our actions. Learning from each other's outcomes
through various networks can expedite our progress toward goals. Additionally, it is
crucial to look further ahead and consider the evolution of the tools and
methodologies we develop today, setting proactive targets for the future.
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Another pressing issue is ensuring that the urban spaces created today remain
intact amidst future urban densification. Can we generate sufficient analytical
data and statistics regarding biodiversity development, socio-economic impacts,
attraction to the area, temperature reductions, or drainage improvements to
ensure these decisions are irrevocable?

It is clear that species diversity and tree size are pivotal to the 3+30+300 principle.
Given ongoing and anticipated climate change, it is crucial to plan meticulously for
each species selection at specific locations, choosing tree species that can thrive in
harsh urban conditions and adapt to future climate challenges, thus providing
essential ecosystem services. Future species selections may not include native trees,
necessitating a current assessment of which species will be available and their
respective attributes. Proactive research enables us to be well-prepared for invasive
species that could threaten biodiversity and species diversity, equipping us with
strategies for managing them in urban green planning. There is a risk that non-
native species that perform well in a given context may need to be removed if they
are later classified as invasive by legislation.

Knowledge regarding the importance of selecting a diverse range of species to
enhance resilience in urban environments against diseases, pests, and climate
change has existed for a long time. However, in recent years, the issue of invasive
species and their spread, along with their impact on biodiversity, has gained greater
attention, leading to extensive literature on the subject. Many have devised
effective strategies for confronting invasive species and avoiding the introduction
of unsuitable ones. While there is considerable research on the impacts of native
and non-native species on biodiversity, practical experiences can also shed light on
alternative approaches. Thus, varying attitudes toward this issue could become
problematic if consensus is not reached on how to address climate change going
forward. What plant materials should we use if native species are being forced
northward while non-native exotics that may suit our changing climate emerge?

There are effective tools available for planning suitable species selections in urban
environments that consider the specific needs of each site. Larger trees contribute
to canopy coverage, provide shade, offer cooling effects, and filter out air
pollutants. They absorb rainwater, reducing flooding and improving drainage, while
fostering ecological resilience and enhancing biodiversity. Collectively, this results in
attractive green environments, both visible from residential windows and in local
areas, encouraging city residents to visit these spaces and enhancing mental well-
being. Everything is interconnected, and while this has been understood for some
time, we are now beginning to establish common strategies to address climate
change.
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3. GIS-analysis of 3+30+300 status
in Nordic cities

Methodology

For the first time, the 3+30+300 principle has been calculated and assessed for the
entire Nordic Region. The following input datasets have been used for this work:

° Buildings: The Overture Global Building dataset (Version July 2024),

o Tree Canopy Cover: European Space Agency (ESA) World Cover Map 2021

o Roads: OpenStreetMap
o Parks: A mix of OpenStreetMap and ESA World Map 2021

o Administrative areas for aggregations: Global Administrative Map

To calculate the 3-component within the principle: We buffer each building with a
25-metre buffer (halo buffer). Then we count the number of canopy pixels from the
ESA Land Cover Map intersecting the buffer. Each pixel of 10x10m represents one
significant tree. The result is stored as an integer number, depicting the number of
significant trees surrounding the building.

The 25-metre distance has been chosen based on research at what distance
individual leaves are still visible. With average eyesight, if you move beyond 25
metres away from a tree, the vegetation starts to become a green blur. Around 25
metres and less, you see the individual leaves rattling in the wind, you notice the
fractal structures the vegetation is built up from. This enhances the mental and
physical distress. Obviously, this choice can be debated, as viewing trees at a larger
distance can also be beneficial.

To calculate the 30-component: We buffer each building with a 500-metre buffer.
We count the number of land pixels within the buffer, and we count the number of

canopy pixels within the buffer. The canopy cover is then calculated as
canopycoverarea

x 100%. The value is stored as a floating point number, depicting
Landcoverarea

the canopy cover of the synthetic neighbourhood surrounding the building.

The 500-metre buffer has been chosen to represent an average neighbourhood.
After running some tests with different distances, and in accordance with Prof.

Konijnendijk, the choice was made that a 500-metre buffer best represents the
daily basis liveable area of people, also in terms of walkability.
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https://docs.overturemaps.org/guides/buildings/#14/32.58453/-117.05154/0/6
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https://docs.overturemaps.org/guides/buildings/#14/32.58453/-117.05154/0/6
https://worldcover2021.esa.int/
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https://www.openstreetmap.org/#map=18/62.008877/-6.769075
https://www.openstreetmap.org/#map=18/62.008877/-6.769075
https://gadm.org/data.html
https://gadm.org/data.html

To calculate the 300-component: For the parks, a machine learning model is used
to predict urban green spaces based on ESA Land Cover Map. We then subtract
obvious non-parks based on OpenStreetMap (for instance, we remove airports and
military compounds), and we add obvious parks from OpenStreetMap (digitised
green spaces with a name containing 'park’). This algorithm can be applied globally,
making results comparable. The result of this step is a database with park
polygons, describing the area of the parks.

For the roads we use the OpenStreetMap roads layer, and remote non-walkable
roads from it (motorways, bus lanes, etc). It does contain small footpaths and
tracks. For the park entrances we then overlay the OpenStreetMap roads layer with
the parks. We mark the spots where the OpenStreetMap data enters a park as a
Park Entry Point. To then assess the 300-rule (i.e. within a 300-metres walk), we
calculate for each building, over the road, the distance to the nearest Park Entry
Point. The distance is stored as a floating point value, depicting the walking
distance to the nearest high class urban green space.

To calculate the overall score used for this analysis: The score is calculated by
normalising the 3-, the 30- and the 300-component on a scale from O to 10. The
turning point for each rule (so 3 trees for the 3-rule, the 30% for the 30-rule, etc) is
set to a score of 6. Lower scores are scaled between O and 6, higher scores are
scaled between 6 and 10.

We then take a weighted average based on the three scores. The weights are:

o The 3-component counts for 25% of the overall score
o The 30-component counts for 50% of the overall score
o The 300-component counts for 25% of the overall score

The result is a map with 22 million buildings for the whole Nordic Region (see Figure
7).

It is important to note that the overall score is not part of the actual 3+30+300-
rule. It is provided as a helper layer to municipalities, to be able to combine all
information into one map. It is also relevant to note that all maps in the document
are north-oriented.
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Figure 7. Overview map of 3+30+300 scores for the entire Nordic Region. Green shows 3+30+300
compliance, while red indicates areas where the principle is not met. The white area in the Nordics

is free of buildings.

Nordic Cities current adherence to the 3+30+300
principle

When it comes to the amount of trees and green space, and meeting the 3+30+300
principle, the Nordic Region is a lovely region to live in. The average Nordic building
scores an 8.4 out of 10 on the 3+30+300-rule. There are big differences between
the specific regions though, ranging from 0.02% of the buildings reaching the 30%
canopy cover goal in Greenland, up to 97.7% for the 300-rule in Finland (see Table
3).
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Table 3. Overview of 3+30+300-principle scores for the Nordic countries. The percentages and averages refer to all buildings

in every respective country. Scores are for all buildings in the respective countries, including cities and rural areas. Green

space is defined in this context as a publicly accessible park or green space of at least 1 ha in size.

Country Adherence of buildings reaching Averages per building
3- 30- 300- Positive All 3 rules n° of trees | Canopy Distance
component | component | component | overall at once cover (%) to green
(%) (%) (%) score (%) (%) space (M)
Norway 85.63 84.06 95.88 92.29 74.48 40.39 54.83 42.0
Denmark 71.70 32.83 93.45 66.96 26.73 24.31 26.25 60.6
Sweden 83.11 79.94 97.23 89.74 70.74 38.24 53.99 271
Aland 86.48 92.48 51.40 88.02 43.89 40.96 60.25 329.9
Finland 97.55 92.54 97.70 9712 87.39 56.69 56.24 22.6
Faroe 73.67 18.56 80.75 51.74 1717 28.47 16.23 140.2
Islands
Iceland 39.26 4.08 51.52 23.50 3.57 11.00 7.93 327.7
Greenland 1.46 0.02 2.73 0.10 0.01 0.18 0.43 632.2

Gap analysis to pinpoint areas with less than 30%
canopy cover

Out of the 22,589,315 buildings in the Nordic Region, close to 6 million
(5,859,386) do not reach the 30% goal. As such, they have a gap impacting
25.9% of the Nordic buildings. The gap is more apparent in the northwestern
Nordic Region (Iceland, Svalbard, Jan Mayen, Greenland), but even in the
"green countries” you can observe gaps. This happens mostly in the centre of
urban settlements and in harbours and industrial areas. See Figure 8 as an
example of this for Bergen in Norway.
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Figure 8. Gap analysis of Bergen, Norway. Green buildings adhere to the 30-rule, red buildings do

not (ranging from a 0% gap up to a 30% gap). Spatial patterns immediately become visible.

30-rule: size of gap per building
0 - 4% canopy gap
4 - 8% canopy gap

[ 8 - 12% canopy gap

Il 12 - 20% canopy gap

M 20 - 30% canopy gap

Figures 8 through 26 show 3+30+300 scores as well as gap analysis specifically for
the 30% canopy component of the principle for the municipalities participating in
the Yggdrasil project. The 3+30+300 maps easily indicate neighbourhoods and
other areas (for example, industrial areas and business parks) where there is an
absence or lack of trees and public green space. This type of analysis can assist with
making policy and planning decisions, e.g., on which areas to prioritise for improving
tree visibility, expanding local tree cover, and providing better access to high-quality
public green space. In this case focus is on the 30-component, as research suggests
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that this component is of particular importance to both cooling and public health
promotion, but similar analyses could be carried out for the other two components

and the principle as a whole.

Addressing the identified gaps can obviously imply planting more trees. To be most
effective, it is good practice to focus on the areas with a big gap (far below 30%)
and where many buildings with a big gap group together. The combination implies
that you can catch many birds with one stone by planting some trees there. For a

schematic representation of this, see Table 4.

Many buildings close Many buildings close
together with small together with big
canopy gaps: canopy gaps:
Second priority First priority

Few buildings together Few buildings together
with small canopy gaps: with big canopy gaps:
Third priority Second priority

Building density

Canopy gap size

Table 4. Schematic overview of different tree planting scenarios and priorities.

In the 30-component gap analysis through GIS, we can identify those areas with
many buildings together, having a big canopy cover gap. These are marked in blue in
the gap analysis maps for the different Nordic municipalities. See Figure 9 as an
example of a gap-analysis for Bergen in Norway. Not surprisingly, often these
priority areas are found in dense (and historical) city centres where it will be more
difficult to find space for new trees. This is important, however, as these densely
built centres often have a high population density and also face the heaviest
consequences from the urban heat island effect and resulting health challenges.

The maps also show that residential areas outside of the centre, and especially the

suburbs have good 3+30+300 scores. Here canopy cover is often higher than in the

dense urban core.

58



The 3+30+300 principle is most relevant for built-up areas where communities live.
It does not have the same impact in surrounding countryside or forested areas
where building density is low. Here, other landscape qualities will play an important
role (such as meadows and other types of agricultural landscapes, some of which
can be diverse and have high cultural values, and residents often have good access
to trees and nature.

The maps will also make it possible to e.g., compare different types of
neighbourhoods and see how newer neighbourhoods are doing in comparison with
older ones. Moreover, new developments and neighbourhoods that are to be
redeveloped require special attention, ideally projecting 3+30+300 scores in the
longer term as newly planted trees mature and obtain bigger sizes and canopies.

Figure 9. Focal areas for Bergen, Norway based on 30-component gap analysis. By planting trees
in the blue areas, one will have a lot more impact than when planting elsewhere.
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Figure 10. Overall 3+30+300 score for Umed, Sweden. Yellow and green colours indicate buildings

and areas with positive 3+30+300 scores, orange and red tones depict scores that are too low.
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Figure 11. Gap analysis for Umed, Sweden for the 30-component. Red buildings score too low and
require attention. Blue areas depict the focus areas with the highest impact on gap fixing.
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Figure 12, 3+30+300-rule overall score map for Kolding, Denmark. Yellow and green colours
indicate buildings and areas with positive 3+30+300 scores, orange and red tones depict scores
that are too low.
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Figure 13. Gap analysis for Kolding, Denmark. Red buildings have a gap towards the 30-rule, and
the intensity of the red-tone depicts the size of the gap. Blue areas mark focal areas, where
planting trees has the most significant impact on fixing the gap.
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Figure 14. Overall 3+30+300-principle score for Holbaek, Denmark. Yellow and green colours
indicate buildings and areas with positive 3+30+300 scores, orange and red tones depict scores
that are too low.
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Figure 15. Gap analysis for Holbeek, Denmark. Red buildings have a gap towards the 30-

component, the intensity of red depicts the size of the gap. Blue areas are focal areas for fixing
the gap.
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Figure 16. 3+30+300-principle map of overall scores for Stavanger, Norway. Yellow and green
colours indicate buildings and areas with positive 3+30+300 scores, orange and red tones depict
scores that are too low.
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Figure 17. Gap analysis for Stavanger, Norway. Red buildings have a gap towards the 30-rule. The
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blue areas are focal areas for action.
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Figure 18. The 3+30+300-rule overall score for Bergen, Norway. Yellow and green colours indicate
buildings and areas with positive 3+30+300 scores, orange and red tones depict scores that are

too low.
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Figure 19. Bergen, Norway gap analysis. Red buildings do not adhere to the 30-rule, and show a
gap. Fixing the blue regions will have the biggest impact on solving the gap problem.
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Figure 20. Overall 3+30+300 score map for Turku, Finland. Yellow and green colours indicate
buildings and areas with positive 3+30+300 scores, orange and red tones depict scores that are
too low.
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Figure 21. Gap analysis for Turku, Finland. Red buildings do not meet the 30-rule. The blue areas
are focal areas for fixing the gap.
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Figure 22. The overall 3+30+300 score for Tampere, Finland. Yellow and green colours indicate
buildings and areas with positive 3+30+300 scores, orange and red tones depict scores that are
too low.

72



el
5 -l ,;.g::fs;.’ﬁ’
;ﬁ’}w*?«a ol
."}@7-‘5@\5‘!\1 by 1T
Zoawn V-hac,
e Q.f A, |=ﬂ-17 :
SN 5407 %"
.‘a =

) sovpked B, hh s
L MBI e ol Jisgt
e EAER Y  BUEE {210
i -!;%‘%“% W
= BUE $‘?='~mﬁﬂ7
%

Rk W8

"l-- S
23- Iﬂ- :’. : ...‘- .
&) P
T - rmmey JETE
oy EERGAT
I " _I'|I

Figure 23. Gap analysis for Tampere, Finland. The red buildings require interventions in the canopy
cover. Blue areas depict the focal areas where the biggest impact can be made.
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Figure 24. 3+30+300-principle presented as an overall score for Reykjavik, Iceland. Yellow and

green colours indicate buildings and areas with positive 3+30+300 scores, orange and red tones
depict scores that are too low.
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Figure 25. 30-component gap analysis for Reykjavik, Iceland. Red buildings require extra attention.

The blue areas depict the zones where the effect on bridging the gap is the biggest.
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Figure 26. 30-component gaps analysis for Malm&, Sweden. Red buildings require extra care. The
blue areas depict the zones where the effect on bridging the gap is the biggest.

These gap analysis maps were used during the second workshop with the
participating municipalities (see also Appendix A2). Participants found the maps
useful and agreed with many of the priority areas for greening and expansion of
tree canopy cover, although they also disagreed with some others. In some cases
there were logical explanations for 'blue’ gap areas that did not require further
action, such as the specific land-use type (industrial harbour areas) or the presence
of other landscape qualities (location on a coast or river, presence of open cultural
landscape with high recreational values).
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Socioeconomic perspectives on urban trees

When working with the 3+30+300 principle and carrying out assessments and gap
analyses as those presented in the previous section, it is important to keep in mind
what trees and green spaces are supposed to achieve. Here it is also important to
differentiate between communities with different socio-economic characteristics
and associated different needs.

Urban trees and urban green spaces hold significant socioeconomic value,
impacting various aspects of life. From improving public health and reducing
pollution to contributing to economic growth, even access to urban trees and green

space is crucial for environmental and social justice.

Key socioeconomic perspectives on urban trees include those of:

Public health and well-being

As discussed in the section on urban trees and health above, trees absorb
pollutants like nitrogen dioxide (NO,), sulphur dioxide (S0O,), and particulate matter,
contributing to cleaner air (Nowak et al., 2002; Eisenmann et al., 2019). This has
direct health benefits, particularly for vulnerable populations like children, the
elderly, and people with chronic diseases, by reducing respiratory and
cardiovascular ilinesses (Lee, 2011; Kuo, 2015). Additionally urban forests and other
green spaces have been shown to lower stress, reduce symptoms of anxiety and
depression, and improve overall mental well-being (Kaplan et al., 1989; Bratman et
al., 2015). Access to green spaces encourages physical activity, promoting healthier
lifestyles (Sugiyama et al., 2008). Further, trees provide shade and cool the air
through transpiration, mitigating the urban heat island effect (Oke, 1982; Bowler,
2010) - an important underlying argument for the 3+30+300 principle. The cooling
effect of urban tree canopy reduces heat-related health risks. International
research shows that particularly low-income neighbourhoods may be
disproportionately affected by extreme heat (Chakraborty et al., 2019).

Economic contributions

Trees enhance the aesthetic appeal of neighbourhoods and streets, resulting in
higher property values. Studies show that homes located near well-maintained
trees or parks can see a rise in their market value by up to 10-20% (Crompton,
20071; Kardan et al., 2015). This is not necessarily only a positive impact, as higher
property and rental prices can push out lower-income residents from
neighbourhoods, known under the term ‘green gentrification' (e.g., Anguelovski et
al., 2022). Urban trees can reduce energy costs by providing natural shade, lowering
the need for air conditioning in summer, and acting as windbreaks in winter. This
translates into lower utility bills for residents and businesses (Hsieh, 2018; Sailor,
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2008). Well-maintained urban forests attract tourists and provide recreation
opportunities for residents, contributing to local economies (Crompton, 2007).
Parks, botanical gardens, and tree-lined streets enhance the aesthetic value of
cities, making them more attractive places to live and visit (Kaplan, 1985; Nasar,
1992). While there are several studies showing that green space also may reduce
the need for health care, prescription medications, and associated costs (Becker et
al., 2029: Buckley et al., 2022: Adewuyi et al., 2023), a systematic review by Patwary
et al. (2024), indicated that many studies had a risk of bias and that factors related
to healthcare accessibility may influence the relationship.

Environmental justice and equity

Based on studies on American cities and cities in the global south, research
indicates that there is often an unequal distribution of urban trees, with wealthier
neighbourhoods enjoying more tree cover than low-income or marginalised
communities (Wolch et al., 2014; Lin et al., 2021). This disparity highlights
environmental justice issues, where those who could benefit most from green
spaces — due to higher levels of pollution and heat stress — often have the least
access (Cruz-Sandoval et al., 2020; Woodward et al., 2023). This injustice is further
articulated as trees help neighbourhoods become more resilient to climate change
by reducing flood risks through better stormwater management. This is particularly
crucial in underserved areas that are more vulnerable to environmental hazards
(Maantay et al., 2010; Salmond et al., 2016). Additionally urban trees and parks
offer social spaces that strengthen community ties, serve as gathering places, and
foster a sense of belonging. They contribute to cultural identity and neighbourhood
pride, particularly in urban areas with a high population diversity (Kuo, 2003).

Urban trees are not just a natural asset; they are socioeconomic drivers that
enhance quality of life, contribute to economic vitality, and promote sustainability.
Equitable access to green spaces, combined with strategic urban planning and
community engagement, ensures that all city dwellers benefit from the advantages
trees provide (Zang, 2017). Balancing the costs of tree maintenance with their long-
term benefits is crucial for creating resilient, livable cities.

Socioeconomic status and vulnerability

To investigate socioeconomic perspectives on urban trees in the Nordic context we
must first define what we mean with socioeconomic status and socioeconomic
vulnerability. The term socioeconomic status is often linked to education level,
income level, and employment. Educational attainment is often used to describe
the socioeconomic position of a person or group in society. Education generally
contributes to increased chances in professional life and thus also affects the
income level of the individual or group (Folkhdlsomyndigheten, 2021).
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Socioeconomic vulnerability can be understood as the likelihood or risk of being
harmed or exposed to stresses and little or no opportunity to adapt accordingly
(Nikkanen et al., 2021). The concept can be applied to individuals and groups as well
as to societies. Social vulnerability is linked to a susceptibility based on social,
economic or political factors, and varies across social and geographical space.
Social space refers to who is vulnerable, which is determined by economic, political
and institutional factors, while geographical space refers to where an individual or
group is vulnerable (MSB, 2021).

Socioeconomic status is an important determinant of health (EEA, 2018; Scientific
Council for Sustainable Development, 2018; Public Health Agency of Sweden, 2021).
In general, groups with low socioeconomic status are at increased risk of exposure
to climate and environmental risks. These are groups that tend to live in poorer
environmental conditions in terms of, for example, noise and air pollution (EEA,
2018), but also in areas that tend to get much warmer (Jensen Karlsson and Nuder,
2023). Temperature differences can be noted between areas with different
socioeconomic status. Areas with dense buildings, a lot of impervious surfaces,
large lawns and large roofs get much warmer, which according to a mapping
carried out by the Swedish national public television broadcaster (Jensen Karlsson
and Nuder, 2023) coincides with areas with socioeconomic challenges.

Nordic definitions of socioeconomic vulnerability

While the Nordic Region is often portrayed as sharing many similarities in culture
and society, there is no standard or regional definition of what constitutes
socioeconomic vulnerability. This poses challenges when it comes to analysing and
understanding impacts of urban vulnerability on one hand, and access to green
space and trees on the other. While Denmark and Sweden have official definitions
and identify vulnerable areas based on official statistics, Finland, Iceland, and
Norway do not. In Finland, there is generally an even distribution of wealth across
the population (Nikkanen et al., 2021). Finland has been working on a policy of
socially mixed housing for decades (Nordic Welfare Center, 2019) (Table 5).

A similarity with Sweden and Norway is that both countries are interested in areas
where unemployment is higher and where fewer people are in education, while
Denmark has a different focus on ethnic segregation (Nordic Welfare Centre, 2019).
However, one concern is that a regional Nordic definition of socioeconomic does not
exist.
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Table 5. Summary of the different definitions of the term socioeconomic vulnerability between the Nordic countries.

Nordic definitions of socioeconomic vulnerability

Denmark

Vulnerable areas (‘udsatte omrdder’) is an official term in Denmark, defined within the "Public Housing
Act" ("Lov om almene boliger"). Denmark defines areas with socioeconomic vulnerability as vulnerable
areas, parallel communities, transformation areas, and prevention areas. The areas are defined based on
the percentage of residents who are non-Western immigrants as well as criteria of unemployment,
criminal convictions, education and average gross income. Parallel communities are defined as areas that
have more than 50% of residents who are immigrants or descendants from non-Western countries, as
well as fulfilling all criteria as a vulnerable area and transformation areas are areas that have been
designated as parallel communities for five consecutive years. (see more at bl.dk/viden-kartotek/udsatte-
boligomraader (BL, undated). The Danish government has published an official list of vulnerable
residential areas annually since 2010, with changes in the definition and/or terminology in 2013, 2018 and
2021.

Faroe Islands

The Faroe Islands do not have a formally defined concept of socioeconomically vulnerable areas. Like
other small island communities, the Faroe Islands have regions where residents face challenges accessing
essential services such as healthcare, education, and employment opportunities. While the Faroe Islands
enjoy a relatively high standard of living, disparities can exist between different areas, particularly
between more urban and rural locations, read more at the Faroe Islands official site for statistics and
through the Nordic statistics database

Finland

In Finland, terms such as socioeconomically challenged areas or areas with a low standard of living
describe areas where the population has poorer living conditions. Statistics Finland (Tilastokeskus)
collects and analyses data related to unemployment, income and education, which is used to map socio-
economic differences between different regions and neighbourhoods (stat.fi/index en.html, undated)

Greenland

Greenland does not have a formalised definition of socioeconomically vulnerable areas. However,
socioeconomic vulnerability in Greenland is often linked to broader issues related to poverty,
unemployment, access to education, healthcare, and infrastructure, particularly in remote and rural
communities. Key factors associated with socioeconomic vulnerability in Greenland include geographical
isolation as many small settlements and villages in Greenland are geographically isolated, which can limit
access to essential services such as healthcare, education, and employment opportunities. This isolation
often exacerbates socioeconomic challenges. Read more the official statistical agency for Greenland
stat.gl and the Nordic statistics database

Iceland

Iceland does not have a specific legal or governmental definition for socioeconomically vulnerable areas.
However, the country does recognize socioeconomic vulnerability in its broader policies regarding poverty,
housing, and welfare. Read more at oecd.org/en/countries/iceland.html, Iceland's National Statistical
Agency (statice.is) and the Icelandic Ministry of Social Affairs (stjornarradid.is).

Norway

Norway does not use a formal definition of 'socioeconomically disadvantaged area’ like Sweden or
Denmark but there is extensive analysis of areas with socioeconomic challenges through various
indicators such as unemployment, income levels, and education levels. Statistics Norway (SSB) collects
data on such factors to map and analyse living conditions in different areas. ‘Levekarsutfordringer’ (living
condition challenges) is a term often used in Norway to describe areas with high unemployment rates, low
income, low education levels and high levels of welfare dependency. The Norwegian government has
initiated various programmes to support these areas, for example through '‘Omrdadelaft’' and other urban
renewal initiatives.

Sweden

Vulnerable area is a term used by police authorities in Sweden since 2015. They define vulnerable areas as
“[...] geographically defined places with low socioeconomic status and where criminals have an impact on
the local community." (Polisen, 2023). However, it is unclear what is meant by low socioeconomic status.
These areas are divided into three categories: vulnerable areas, risk areas, and particularly vulnerable
areas. A vulnerable area is characterised by low socioeconomic status defined as low levels of education,
high unemployment, and economically vulnerable households. A study from 2019 shows that more than
13% of households in vulnerable areas receive some form of financial assistance, the unemployment rate
is roughly doubled and 7.9% of residents in vulnerable areas are openly unemployed, compared with the 3.1
average. Households are larger, averaging 2.5 people per household compared to the national average of
2.2. (Global village, 2017)
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3+30+300 and socioeconomic parameters in the Nordic context

As seen earlier in Table 3, on the city level, the Nordic cities generally score high on
the 3+30+300 principle, although reaching 30% tree cover represents a common
challenge. Within the cities, there are significant differences between parts of the
cities linked to how the built environment is designed.

Locations where the cities have developed play a major role in the appearance and
conditions of their urban green space. Proximity to water and harbours has had a
significant impact on where cities are located in the landscape, but the
surroundings affect how much and where the public green structure is. In Denmark
as well as in southern and central Sweden, many cities are located in agricultural
landscapes, which means that the availability of trees and publicly accessible green
spaces is generally higher in the cities than in the surrounding areas. Holbaek,
Kolding, and Malmé are all examples of cities that are largely surrounded by
agricultural land, and where agricultural land has been claimed as the cities have
grown. The growth of the cities has, in many parts, meant that more trees have
been planted than if the land had continued to be farmed, even if high nature
values linked to field mounds and ditches have disappeared. Umed in northern
Sweden, on the other hand, is surrounded by forest, which means that natural land
and trees have been claimed as the city has grown. Stavanger and Bergen are
located in a fjord landscape where large differences in altitude and proximity to the
sea have contributed to the compact growth of the cities, where forests and nature
are located close to the city boundaries, and green areas that have been utilised as
the cities have grown.

To investigate the Nordic dimension of socioeconomic vulnerability, and trees and
green space data on employment rate, income, educational level, ethnicity and
public health has been compared to the fulfilment of the 3+30+300 principle. Based
on data availability, Malmé has been used as an in-depth case study. In the
remaining network cities, areas defined as vulnerable or areas identified as facing
socioeconomic challenges have been used to analyse local dimensions of how
socioeconomic parameters correspond to green space and tree availability.

81



Photo 13. Large trees close to buildings in the Rosengard district of Malmd, Sweden (photo by

Wésel Thorensen).

Nordic cities

Results of the analysis of the nine Nordic cities participating in the Yggdrasil project
show that the correlation between access to urban trees and green space and
socioeconomic vulnerability needs a contextualised understanding. Vulnerable areas
have been identified using official sources but differ in how they are defined and
which data is used. Malmé is used as an in-depth case study below but commmon

traits are found in a majority of the cities.
Case study Malmé

Although many Nordic cities generally score high on the 3+30+300 principle, Malmag,
due to the city's dense urban form and being surrounded by agricultural land and
the seq, has significant challenges reaching acceptable levels of all three
components (Figure 27).
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Figure 27. 3+30+300-rule overall score per building in Malmé, Sweden. Yellow and green colours
indicate buildings and areas with positive 3+30+300 scores, orange and red tones depict scores

that are too low.

In Malmé much of the inner city as well as harbour and industry areas have
substantial challenges and the dense urban form in the central parts makes it
difficult to find space to add trees.

To investigate the relationship between green space on the one hand, and on the
other tree access and socioeconomic variables data on employment rate, median
income, proportion of population with first and second generation migrants (here
defined as born outside of Sweden or has two parents born outside Sweden) as
well as number of sick days has been compared to the results of the 3+30+300
analysis. Additionally, three areas in Malmé are defined by the Swedish police as
vulnerable (Table 5). These are marked with black outlines in the maps below
(Figures 28-31).
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Figure 28. Map showing employment rate in % as well as the threshold for acceptable level of
3+30+300 (i.e. overall score over 6 out of 10). The areas defined by the Swedish police as

vulnerable are framed in black.
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Figure 29. Map showing mean yearly income as well as the threshold for acceptable level of
3+30+300 (i.e. overall score over 6 out of 10). The areas defined by the Swedish police as

vulnerable are framed in black.
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Looking at both employment rate and mean yearly income, areas that score
acceptable on 3+30+300 can have both high and low scores on these
socioeconomic aspects (Figure 29). Additionally, the three defined vulnerable areas
in Malmo score relatively low on both these factors. As the maps above show, there
is no visible relationship between these parameters of socioeconomic vulnerability
and access to green space or trees.

First- or second 7 //7// /
Wl A Py,
generation migrants ////’//////;///é : ////’r
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80— 100% // 7

7
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20-40%
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Figure 30. Map showing mean yearly sick days rate as well as the threshold for acceptable level of
3+30+300 (i.e. overall score over 6 out of 10). The areas defined by the Swedish police as
vulnerable are framed in black.

For yearly sick days, a majority of the areas that score high on this variable also
have an acceptable 3+30+300 level (Figure 30), indicating that health correlates to
the socioeconomic parameters rather than green space accessibility in Malmao.
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Figure 31. Map showing percentage of first and second generation migrants as well as the
threshold for acceptable level of 3+30+300 (i.e. overall score over 6 out of 10). The areas defined
by the Swedish police as vulnerable are framed in black.

For ethnicity, here measured by the presence of first or second-generation
immigrants, areas with a high percentage of immigrants also reached an
acceptable level of 3+30+300 (Figure 31). In Figure 32 below the result has been
plotted showing the percentage of first and second generation migrants on the y-
axis and the 3+30+300 school note on the x-axis. The results show a tendency that
areas with a high share of migrants also have a good fulfilment of the 3+30+300
rule. The calculated r-squared is 0.05. Please note, however, that although linking
ethnicity and cultural background to canopy cover and green space provision is
common in e.g., North America and the United Kingdom, this is a much more
contentious issue in the Nordic Region and should always be handled with great

care.
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Figure 32. Correlation between share of first and second generation immigrants and the
3+30+300 school note for Malmé, Sweden.

Table 6. The 3+30+300 overall score for Malmé as a whole and the three areas defined by the

Swedish police as vulnerable.

Overall score Mean number of Percentage tree  Mean distance

trees seen from cover to green space
each building Q)

Malmé (city 6.3 (standard

wide) deviation 1.62) 150 187 100.0

Nydala/

Hermodsdal/ 6.5 16.0 23.3 475

Linddngen

Holma/

Kroksbdck/ 71 23.4 26.5 55.4

Bellevuegdrden

Rosengdrd 7.5 40.0 28.9 49.4
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Looking at the numbers, Table 6 lists the overall score, mean number of trees seen
from each building, the percentage of tree cover, and the mean distance to a public
green space for Malmé and the three defined vulnerable areas. The vulnerable
areas score better on all parameters than Malmd as a whole. This paints a different
picture than the usual negative correlation between tree canopy cover and green
space access on the one hand, and higher vulnerability of local communities on the
other found in international studies (e.g., Astell-Burt et al., 2014; Cusick, 2022;
Konijnendijk, 2022).

As seen in the current adherence to the 3+30+300 rule section above, Nordic cities
generally score high, and this is also evident in socioeconomically vulnerable areas
as shown here in Malmé. Ongoing research at the Swedish University of
Agricultural Sciences (slu.se, 2024) working with developing new methods to assess
environmental justice in relation to green space and socioeconomic status shows
preliminary results similar to the Yggdrasil analysis. By combining tree cover, square
metres of green space per resident, and distance from home to green spaces, and
by focusing on the socioeconomic aspects income per household, age dependency
ratio (i.e., share of household dependent on the income of family members such as
children and elderly), education level, and employment rate, the project shows that

the city don't have a major problem with the inequitable distribution of greenery.

In the analysis below, looking at the other 8 cities in the Yggdrasil project, similar
results can be found. While there are studies showing more conventional results of
environmental justice in Oslo (Venter at al., 2023) the results in the Yggdrasil
project indicate that the relationship between socioeconomic vulnerability and
green space and urban trees has a Nordic dimension that requires further study
and consideration in planning and policy. Further, it is crucial to note that this
analysis does not take into account the quality of local green spaces, and their use

and appreciation by local communities.
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Figure 33. Gap analysis on the 30-rule for Malmé and gap analysis showing the defined

vulnerable areas.
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The defined vulnerable areas scores are all below 30% tree cover, ranging
between 23.3 and 28.9. Although this shows a deficiency of trees, they do not
represent the areas where the largest gaps are, and as these are areas with a
high share of open space new trees could be planted to reach the 30% score
(Figure 33).

Vulnerable areas and green space in the case cities

Table 7 provides an overview of local areas that are defined as vulnerable in the
participating municipalities. As can be seen, municipalities use a wide range of
definitions and approaches.

Table 7. Overview of local areas in the participating municipalities that are defined as vulnerable.

Vulnerable areas in the participating municipalities

Bergen According to the Bergen municipality public health overview residents in Bergen experience a good quality of life,
but there are differences related to age, level of education, and place of residence. While living standards in
international comparison are high, there is a tendency towards a geographical accumulation of factors that have
a negative impact on health. An overall index shows that the challenges in Bergen are greatest in Solheim South,
Loddefjord, Solheim North, Ytre Arna, and Gullfjellet North (Bergen Municipality, 2024).

Holbaek In Holbaek, Agervang/ Grenneparken is identified as a prevention area (BL, undated).

Kolding In Kolding the area Skovvejen/Skovparken is defined as a vulnerable area as well as a parallel society and
transformation areaq, being the worst category in the Danish classification system. Munkebo is defined as a
prevention area, pointing out that the area has socioeconomic challenges (BL, undated).

Reykjavik Reykjavik, faces certain socioeconomic challenges, despite the country's overall high standard of living. Reykjavik
has experienced a housing shortage in recent years, particularly after the 2008 financial crisis. Property prices
and rents have surged, leading to a significant strain on low-income families and young adults, especially in
central areas. This has pushed many residents to seek housing further away from the city centre, contributing to
social segregation. Vulnerable groups often struggle to access affordable housing, which exacerbates
socioeconomic issues. Breidholt is one of Reykjavik's largest and most socioeconomically diverse areas but has a
higher concentration of social housing, and a significant immigrant population, which has faced challenges
related to unemployment, language barriers, and income disparity. The area has also been the focus of social
welfare and community engagement projects by the city to improve living conditions and social inclusion. Within
Breidholt, the Fellahverfi area is particularly noted for its socioeconomic challenges. It has been known for higher
unemployment rates and a higher proportion of lower-income households compared to other parts of Reykjavik
(Iceland monitor, 2021; Reykjavik.se, undated).

Stavanger According to Stavanger municipality, the distribution of living conditions in Stavanger is not linked to district
boundaries or a clear east/west divide. Stavanger has a patchwork structure with an uneven distribution of
living conditions. Areas with challenges have been identified in the eastern and northern parts of Storhaug
district, the eastern part of Eiganes and Vdaland district and the north-eastern part of Hillevdg district. At the
same time, the municipality stresses that although some areas are more likely to have concentrations of groups
with poor living conditions, these are still dominated by people without living conditions problems, and that the
data does not provide a basis for characterising areas as good or bad (Stavanger municipality, 2017).

Tampere Tampere has some areas with higher than average unemployment, especially among young people and
immigrants. The neighbourhood Tesoma has been highlighted for socioeconomic problems, including higher
unemployment and lower average incomes compared to other parts of the city. Efforts have been made to
improve the living conditions and safety of Tesomas residents. Residents have pointed out issues such as
disturbances and a lack of leisure activities, while also praising the natural surroundings, including nearby lakes
and forests (Tampere municipality, 2024).

Q0



Turku

Turku has struggled for periods with higher unemployment compared to the national average, especially among
young people and residents with immigrant backgrounds. Neighbourhoods with high unemployment also tend to
have lower incomes and a higher proportion of residents dependent on social benefits, such as social assistance.
Segregation in the housing market is a growing problem in Turku, with differences between neighbourhoods
based on income and education levels becoming more apparent in recent decades. The area Varissuo, a suburb of
Turku, has been particularly highlighted as an area with socioeconomic challenges. It has a high proportion of
residents with an immigrant background, relatively high unemployment rates, and a low average income
compared to other parts of the city (Laakkonen, 2022).

Umed

Umed is the largest city in Sweden that does not have any neighbourhoods defined by the police as vulnerable.
At the same time, the municipality, in cooperation with the police, has identified the areas Mariehem, /&Iidhem,
and Ersboda in northeastern Umed as areas of concern. According to the social services in Umed, these areas
are socioeconomically vulnerable, with more overcrowding, less disposable income, and greater dependence on
income support than Umed in general (Umed& municipality, 2020).

Malmé

In Malma, the Swedish police has defined three areas as vulnerable: Nydala/Hermodsdal/Lindé&ngen, Holma/
Kroksbéck/Bellevuegdrden and Rosengdrd.

Of all the identified vulnerable areas, only two do not reach an acceptable level
of the combined 3+30+300 score (Table 8). These are the central part of
Stavanger and Fellahverfi. Fellahverfi is a part of the larger area Breidholt that
reaches an acceptable score of 6.9 out of 10. All areas reach the 3 trees rule; the
lowest number is the central part of Stavanger which still has a mean of 9.9
trees from each building. Tree coverage is the main challenge with 7 of the 17
vulnerable areas not reaching 30%, but the lowest number is still 13.4% in
Fellahverfi. All areas have less than 300 metres to a public green space; the
longest mean distance is 270 metres in central Stavanger. These findings
confirm the earlier statement about the Nordic Region showing different
correlations between tree cover, green space access, and the presence of
vulnerable populations than many other countries.
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Table 8. Results of 3+30+300 for the nine case cities (city-wide) and the identified vulnerable areas. *Note that Fellahverfi is
part of the larger Breidholt area.

Overall score

Mean number of trees

Mean percentage tree

Mean distance to green

seen from each building space (m)
Sweden
Umed (city wide) 9.1 43.5 56.3 331
(standard deviation
2.01)
Ersboda 8.9 32.2 47.5 831
Mariehem 9.2 40.0 43.8 537
Alidhem 79 22.4 38.2 154.2
Malmé (city wide) 6.3 15.0 18.7 100.0
(standard deviation
1.62)
Nydala/Hermodsdal/ 6.5 16.0 233 47.5
Linddngen
Holmay/Kroksbéck/ 71 23.4 26.5 55.4
Bellevuegdrden
Rosengdrd 7.5 40.0 28.9 49.4
Norway
Stavanger (city wide) 8.3 28.8 36.8 74.7
(standard deviation
1.62)
Stavanger vulnerable 49 90 190 270.5
areas
Bergen (city wide) 9.5 43.3 63.6 451
(standard deviation
1.32)
Ytre Arna 99 499 777 17.3
Loddefjord 9.8 43.7 62.9 399
Solheim Sér 8.5 29.4 45.4 106.8
Solheim Nord 7.6 19.4 39.2 206.7
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Denmark

Kolding (city wide) 7.3 22.4 26.2 55.4
(standard deviation
1.97))
Munkebo 6.2 25.0 275 168.3
Skovvejen 6.8 25.7 24.5 429
Holbaek (city wide) 69 225 211 51.3
(standard deviation
1.95)
Agervang 79 26.1 38.0 26.4
Finland
Turku (city wide) 9.2 47.0 55.2 41.2
(standard deviation
1.55)
Vassisuo 9.7 449 62.7 83.3
Tampere (city wide) 9.4 48.0 63.4 559
(standard deviation
1.28)
Tesoma 9.8 66.9 65.2 51.2
Iceland
Reykjavik (city wide) 6.8 22.0 18.3 118.2
(standard deviation
1.83)
Breidholt 6.9 26.8 23.3 40.5
Fellahverfi* 57 20.9 13.4 39.2
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Nordic dimensions of socioeconomic vulnerability and
access to green space and trees

As mentioned, the analysis above shows that, for the Nordic case studies, there is
no direct correlation between socioeconomic vulnerability and lack of green space
and urban trees. In fact there are indications that this correlation could in fact
move in the opposite direction. At the same time, the results do not take into
account the actual use of green space, perceived access, safety and quality of the
green spaces. Studies from the NORDGREEN - Smart Planning for Healthy and
Green Nordic Cities project show that objective distance and perceived nearness to
green space do not always correlate (Nordh et al., 2024). The study showed, using
Taby outside Stockholm as a case, that the more satisfied people were with their
access to green spaces and safety outdoors in the evenings and nights, the more

satisfied they were with their living environments.

In one Finnish study, residents in high and low socio-economic status (SES) areas
experienced different quality features in their nearest green spaces (Viinikka et al.,
2023). Low SES areas were closer to recreational facilities and pathways, while
high SES areas benefited from better access to larger green spaces and forests. A
Swedish study showed that greater access to total and publicly available urban
green spaces is beneficial for groups with lower SES from a health perspective
(Mattisson et al., 2022). However, access to high-quality publicly available urban
green spaces was lower in these areas, particularly regarding noise levels, indicating

a negative impact.

In Estonian cities, with results published as a conference abstract (Orru et al.,
2024), the potential for improved population health by reducing “green inequality”
was, however, demonstrated when comparing maximum residential greenness
exposure (e.g., 0.49 in Tartu) with the average exposure (e.g., 0.29 in Tartu). Health
impact assessments indicated that eliminating this inequality could prevent
approximately 823 premature deaths and 9,854 years of life lost, leading to a
potential life expectancy increase of 0.59 years and savings of €463.1 million in
external health costs (Orru et al., 2024). The greatest health benefits were found in
larger cities, where life expectancy could increase by up to 1.49 years. Notably, Tartu
exhibited profound green inequality, as most residents were exposed to significantly
lower levels of greenness despite the city having large green areas that comprise
25% of its total area.

Many of the areas identified as vulnerable in the present analysis were built in the
late 1960s and 1970s. All of the defined vulnerable areas in Sweden are part of the
so-called "Million program” which was a large public housing program implemented
in Sweden between 1965 and 1974 (Photo 14). Also, the areas Breidholdt, Tesoma,

and Varissou are from roughly the same time period; construction of Breidholdt
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started in 1966, Tesoma was built in the 1960s, and construction of Varissou started
1975. These areas have a similar building typology with large-scale apartment
buildings with significant areas of preserved nature around them. In Norway, the
defined vulnerable areas are much more diverse in building typology and age,
although apartment buildings dominate.

Photo 14. Scene from the Rosengdrd district in Malmé&, Sweden (photo by Wésel Thorensen).

Conclusions

In conclusion, the correlation between socioeconomic status on the one hand and
urban green space and trees on the other has a specific Nordic dimension as many
vulnerable areas have acceptable levels of green space from purely a geographical
perspective. The Malmé case shows a relationship between the share of first- and
second-generation migrants and the 3+30+300 score, with areas hosting a higher
share of migrants being increasingly greener. This relationship should not
necessarily be seen as an actual correlation but can be traced to the building
typology dominating socioeconomically vulnerable areas in Malmd, and in several of
the other Nordic cities that have been studied. At the same time, both researchers
and governmental agencies express concern that vulnerable areas are more likely to
experience the negative effects of a warmer climate with a stronger urban heat
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island effect. This also can be related to building typologies such as those of high
rise apartment buildings with a high share of hard surfaces (such as parking lots)
and low-quality urban green space in the form of short cut lawns. Further, as this
analysis does not compare more vulnerable areas to more affluent ones, relative
environmental justice can still be the case when areas with higher socioeconomic
status can have more accessible green space and trees, also with higher quality
than the vulnerable areas.

Two recent studies in Sweden have concluded that the green space in Swedish
cities has decreased. In a study by Ekot (the Swedish national radio newsroom)
green space has decreased in all major cities during the last five years with a total
area of more than 1300 hectares (sr.se, 2024). Similar results can be found in a
Husgvarna group's Husqvarna Urban Green Space Index (HUGSI in brief,
Husgvarna group, 2024) which uses Al to map green space in Sweden's 20 largest
cities. According to the index, 65 hectares of green space have disappeared in the
cities during 2022-2023. While Ekot's study indicates that socioeconomic areas
have been especially affected by loss of green space, research has not had a focus

on environmental justice.

As discussed above, there is no common definition of socioeconomic vulnerability in
the Nordic Region. Parameters such as employment rate, educational level, income
and public health as well as ethnicity are used but not in the same way or to the
same extent. From an environmental vulnerability perspective, children, elderly, and
chronically sick are often described as vulnerable groups being especially vulnerable
to the negative health effects of a warmer climate and environmental factors such
as pollution and noise. These are groups that often experience limited mobility
which make their home environments more important. For prioritising investments
in urban green space and trees vulnerable groups must therefore be taken into
account. The vulnerable areas generally have a higher problem with health (as seen
in the number of sick days in the Malmé study and argued by the Norwegian
municipalities) and younger populations; these areas are therefore still important
when allocating funds for urban green space, even though they score high or
relatively high on 3+30+300.

As also discussed in the gap analysis, many of the areas that score low on
3+30+300 in the analysis are industrial areas and dense inner city areas. The former
is a place where few people live, and the latter places that often are well connected
with both public transport and other transportation infrastructure, making it easier
to reach green space outside the city centre. Again, vulnerable groups might still
not have the possibility to travel, making institutions for these groups, such as
preschools, schools, hospitals and other health institutions, as well as elderly
facilities, important focus areas when investing in urban green space and trees.
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Photo 15. Having good access to trees and other nature is of particular importance to children
(photo by Anna Maria Larson).

Comparison of tree cover data with climate-related
parameters

Research consistently shows that trees and green spaces are vital for reducing
noise, improving air quality, and strengthening climate resilience. Numerous
scientific studies have emphasised the importance of trees in urban environments,
underscoring their role in shaping sustainable city planning and ecological
strategies (Nowak et al., 2014; Zhao et al., 2022; Gillerot et al., 2023).

Tree cover is particularly essential in mitigating the urban heat island (UHI) effect,
a phenomenon where cities experience higher temperatures than nearby rural areas
due to heat-retaining materials like concrete and asphalt. In densely populated
regions, the lack of sufficient tree cover intensifies this effect, raising the risk of
extreme heat during summer, especially during heatwaves (Sinha et al., 2022;
Sheridan et al., 2024).

The global temperature rise of 1.1 °C has already triggered profound, unprecedented
changes in the Earth's climate system, including rising sea levels, more frequent and
severe weather events, and the accelerated melting of sea ice. As the planet warms
further, these disruptions will intensify, with profound implications for natural
ecosystems and human societies.
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One of the most critical consequences of additional warming is the escalation of
extreme heat events. Every 0.5 °C increase in global temperatures leads to more
frequent, severe, and prolonged heat waves, accompanied by heavier rainfall and
longer droughts in various regions. For instance, with just 1.5 °C of warming,
heatwaves that once occurred only once per decade may happen 4.1 times as often.
If temperatures continue rising to 2 °C or higher, extreme heat events will become
increasingly common and dangerous, pushing ecosystems and communities to the
brink (IPCC, 2023).

In the Nordic countries, the growing risk of heatwaves is becoming more evident
due to climate change, which is projected to increase both the frequency and
intensity of extreme heat events (Figure 34). Regional heat maps based on IPCC's
forecast for future climate highlight the stark changes expected in these regions as
global temperatures rise.

Present 2090

Il 7 - morbid heat stress
Il 6 - extreme heat stress
Il 5 - very strong heat stress
[ 4 - strong heat stress

[ 3 - moderate heat stress
[ 2 - optimal conditions
[ 1 - colder than optimal

Figure 34. Three-year averaged Summertime Heat maps that illustrate the shifts in climate and
their correlation with optimal tree habitats across Malmd's municipality. This visualisation
emphasises how changing climate conditions affect areas best suited for tree growth, showing a
clear deterioration in growing conditions for trees across the municipality.
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The importance of tree cover

To combat the rising frequency of heatwaves and a warming climate, increasing
tree cover will be a powerful strategy. Research demonstrates that urban areas
with extensive tree coverage experience cooler temperatures. Trees provide shade
and cool the environment through evapotranspiration — a process where they
release water vapour, reducing surrounding air temperatures. Heat mapping
studies consistently show a strong correlation between dense vegetation and lower
local temperatures, with areas rich in greenery often being several degrees cooler
than those with little or no tree cover (Sinha et al., 2022; Sheridan et al., 2024)

In Malm®g, districts with tree coverage at or above 30% are better positioned to
mitigate future heat risks due to their robust canopy (Figure 35). When comparing
heat maps with tree cover data, the connection is clear: urban areas with higher
levels of tree cover consistently exhibit lower heat risk, while areas with sparse
vegetation face significantly higher surface and air temperatures. As discussed
earlier in this report, trees not only provide natural cooling through shade but also
enhance evapotranspiration, further lowering temperatures. Conversely, areas with
minimal tree cover absorb and retain more heat, contributing to elevated local
temperatures. This relationship highlights the essential role trees play in reducing
urban heat risk and creating cooler, more livable cities.
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Figure 35. Correlation between high tree cover and heat stress in the city of Malmé. The score is
based on the heat stress maps in Figure 34, meaning 2 is optimal conditions for tree habitats and
7 is morbid conditions.
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When analysing additional case cities, a clear correlation between tree cover
percentage and reduced heat stress emerges (Figure 36). However, factors like
urban fabric, building materials, and the presence of other green infrastructure also
significantly influence these outcomes. While higher tree cover helps alleviate heat
stress, its impact is shaped by the broader urban context. For instance, well-
planned green spaces, reflective building materials, and permeable surfaces can
enhance the cooling effect of trees, whereas dense construction and heat-
absorbing materials may limit it. This highlights the importance of integrating tree
cover with smart urban design and sustainable infrastructure for optimal climate

resilience.
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Figure 36. Correlation between high tree cover and heat stress in three of the case study sites
(Malmé, Umed, and Stavanger). The score is based on the heat stress maps meaning 2 is optimal

conditions for tree habitats and 7 is morbid conditions.

Malmo and Stavanger showcase distinct characteristics regarding tree cover and
heat risk. Stavanger benefits from a greater integration of natural landscapes,
featuring higher levels of tree cover in its urban areas. In contrast, Malmag, with its
denser urban structure, has comparatively less tree cover, rendering it more
vulnerable to heat risks. The differences in their urban planning and environmental
conditions significantly influence how each city addresses the challenges of rising
temperatures and climate resilience.

Malmd's limited tree cover, combined with its high population density, makes it
more susceptible to urban heat island (UHI) effects. This lack of adequate tree
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cover exacerbates the UHI effect, heightening Malmé's vulnerability to extreme
heat events.

Conversely, Stavanger's higher tree cover provides essential natural cooling benefits
(Figure 37). The abundance of trees and parks helps moderate temperatures,
effectively reducing the UHI effect and offering a buffer against heat-related risks.
This contrast highlights the critical role of green spaces in urban planning as a
strategy for enhancing climate resilience and improving the overall liveability of
cities in the future.

Tree cover

I High level
[1 Lower level

Figure 37. The tree cover in Stavanger is examined alongside heatmap data, emphasising the
relationship between vegetation and temperature distribution. The left image reflects current
conditions, while the right image represents climate predictions for the year 2090, with existing
canopy cover.

Noise pollution

To assess the relationship between tree cover and environmental factors such as
noise levels, we analyse various environmental parameters in relation to specific
threshold values set by authoritative organisations like the World Health
Organization (WHO), the European Union (EU), and national environmental
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authorities. These benchmarks are essential for evaluating compliance with public

health and environmental standards.

Noise pollution is measured in decibels (dB), and evaluating noise exposure relies on
established guideline values aimed at protecting public health. The Day-Evening-
Night Level (Lden) metric averages noise levels over a 24-hour period, placing
greater emphasis on evening and nighttime noise, as these periods have a more
significant impact on human health. According to World Health Organization
(WHO) guidelines, the recommended Lden threshold for road traffic noise is < 53
dB, and for railway noise, it is < 54 dB. These thresholds are essential for assessing
whether long-term noise exposure exceeds levels that could negatively affect public
health, potentially leading to issues such as stress and cardiovascular problems.
Additionally, the recommended annual average exposure limit for noise from all
combined sources is £ 70 dB LAeq, 24h (WHO and UN, 2022).

These values provide reference points for assessing noise levels. By comparing the
measured noise levels to these established guidelines, this analysis identifies
specific zones where noise pollution is the highest in the city of Malmé (Figure 38).
Additionally, the analysis explores the potential relationship between tree cover and

noise pollution.

Noise pollution

<53 dB
[ 53-69dB
I >70dB
] Urban area

Figure 38. Noise pollution map for Malmé&, showing the combined mean score of all noise sources
from road traffic, trains, and industrial activities.
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The map reveals significant discrepancies in noise levels between urban and rural
areas in Malma. Urban environments, characterised by high population density and
heavy traffic, typically experience elevated noise levels compared to their rural
counterparts. For instance, densely populated districts with substantial traffic flow
may register noise levels exceeding 70 dB, primarily due to road traffic and other
urban activities. In contrast, rural areas, often marked by lower traffic volumes and
fewer leisure activities, tend to have quieter soundscapes, with average noise levels
around 40-50 dB but also a lower level of tree cover.

Despite the challenges posed by urban noise, there is a notable correlation between
tree cover and lower noise pollution levels. Areas with substantial tree cover exhibit
lower noise levels, demonstrating that trees play a crucial role in mitigating the
impact of urban noise (Figure 39). The natural sound-absorbing qualities of trees,
along with their ability to create a buffer against noise, make them an essential

component of urban planning aimed at improving overall community well-being.
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Figure 39. Noise pollution in relation to tree cover in Malmé&'s urban districts: the graph shows the
average tree cover percentage specifically for districts within Malmé's urban areas, see figure 38,
categorised by mean noise levels at or below 53 dB, between 53 and 69 dB, and at or above 70 dB.

Moreover, regions with high tree cover often feature fewer roads and lower traffic
volumes. This is not merely a coincidence; areas rich in greenery tend to be planned
with more consideration for natural landscapes, which often leads to the
development of less dense, low-traffic environments. The reduced number of roads

means fewer vehicles, contributing to lower overall noise levels.
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Conclusion

In conclusion, increasing tree cover emerges as a powerful strategy to combat the
rising frequency of heatwaves and the warming climate. Research consistently
demonstrates that urban areas with extensive tree coverage experience cooler
temperatures, thanks to the shade provided by trees and their ability to cool the
environment through evapotranspiration. This natural process not only reduces
surrounding air temperatures but also creates a buffer against heat stress,
underscoring the vital role trees play in enhancing urban liveability.

Case studies from cities like Malmé and Stavanger illustrate the importance of tree
cover in mitigating urban heat risks. Malmé's denser urban structure and limited
tree cover make it more vulnerable to urban heat island effects, leading to higher
surface and air temperatures, particularly during extreme heat events. In contrast,
Stavanger's higher tree cover and integration of natural landscapes result in more
moderate temperatures, demonstrating the protective benefits of urban greenery.

Furthermore, the analysis of noise pollution levels in relation to tree cover reveals a
significant correlation between dense vegetation and reduced noise levels. Urban
areas characterised by high tree cover typically experience lower noise pollution,
contributing to a healthier sound environment. This is particularly important in light
of established noise exposure guidelines from authoritative organisations like the
World Health Organization, which indicate that prolonged exposure to high noise
levels can lead to serious health issues.

Integrating tree cover with thoughtful urban planning is crucial for creating more
resilient and liveable cities. By reducing the number of roads and traffic volumes in
areas with abundant greenery, cities can not only lower noise pollution but also
enhance community well-being. The synergy between increased tree cover, reduced
heat stress, and lower noise levels highlights the multifaceted benefits of urban
greenery, positioning it as an essential component of sustainable urban design.

Trees under future climate change scenarios — an analysis

As projections for the future of urban environments unfold in the context of climate
change, predictive climate modelling from the Intergovernmental Panel on Climate
Change (IPCC) provides a foundational resource. The analysis of projected climate
impacts for the future reveals insights into urban areas facing increased risks of
heat stress and regions that may transform from inhospitable environments into
"tree-friendly” habitats.

These scenarios also reveal critical information regarding effective desert zones -
areas where rising temperatures and declining vegetation make conditions
increasingly uninhabitable for both trees and, in turn, people. Although such zones
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are relatively rare in the Nordic Region compared to other global areas, their
potential emergence poses significant challenges for urban planners and
environmental policymakers. Visualisation of these scenarios allows for the
identification of vulnerable urban areas that may require targeted interventions to

mitigate heat stress and enhance climate resilience.

Furthermore, the analysis extends beyond merely identifying at-risk locations; it
incorporates advanced computational models that calculate expected changes in
temperature and vegetation suitability across diverse urban landscapes. Examining
the relationship between urban heat stress and vegetation suitability provides a
clearer understanding of how various neighbourhoods may adapt - or struggle to
adapt - to these climatic shifts.

The case cities are evaluated on a scale of 1to 7, providing a nuanced assessment of
their suitability for tree growth (Figure 40). A score of 1 signifies areas that are
colder than the optimal conditions for trees, indicating potential challenges for
vegetation health and growth. In contrast, a score of 7 denotes regions
experiencing severe heat stress, which can hinder tree vitality and biodiversity.

This scoring system facilitates the identification of areas that may require
intervention or adaptation strategies to enhance urban forestry initiatives. Scores
in the middle range (2 to 6) reflect varying degrees of climate suitability,
highlighting regions that may be on the cusp of transitioning from less favourable
to more optimal conditions for tree growth. This detailed evaluation not only
informs urban planners and policymakers about current habitat suitability but also
guides future actions to promote sustainable and resilient urban forests in the face
of changing climate conditions.

Heat stress score Figure 40. Overview of heat stress

7 Morbid heat stress scores.
6 Extreme heat stress
5 Very strong heat stress

4 Strong heat stress

3 Moderate heat stress
2 Optimal conditions
1 Colder than optimal
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Scenarios for the participating cities

In Figures 41-56, climate change-related scenarios are presented for most of the
participating municipalities. The figures show the shifts in climate and their
correlation with optimal tree habitats for the municipalities from the present
through the year 2090. The tables show the projected development of heat risk for
each municipality, once again, from today through the year 2090.

The scenarios reveal significant variability between municipalities, highlighting that
the urban fabric significantly influences the urban heat island effect, which
exacerbates the impacts of climate change. Areas with substantial tree cover and
vegetation within cities can help mitigate these effects, resulting in more
favourable scores. However, the heat island effect will increasingly impact urban
areas, necessitating a re-evaluation of which tree species can thrive under these
changing conditions. This underscores the importance of adaptive urban forestry
strategies to enhance ecological resilience and ensure the sustainability of urban
green spaces in the face of climate change.

In contrast, rural areas generally benefit from cooler temperatures and more
natural vegetation, making them less susceptible to the heat island effect. This
natural advantage emphasises the need for urban planners to prioritise tree canopy
and urban greenery in cities to create more balanced microclimates. By integrating
accessible green spaces and adequate tree cover into urban planning, municipalities
can develop thoughtful environments that not only enhance the aesthetic appeal of
cities but also contribute to environmental health and community well-being.
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Figure 41. Scenario illustrating the shifts in climate and their correlation with optimal tree
habitats across Stavanger municipality. This visualisation emphasises how changing climate
conditions affect areas best suited for tree growth, providing insights into the sustainability and
adaptability of urban forestry in the region.
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Figure 42. Percentage of Stavanger municipality classified within each category and its changes
over time.
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Figure 43. Scenario illustrating the shifts in climate and their correlation with optimal tree

habitats across Bergen municipality. This visualisation emphasises how changing climate

conditions affect areas best suited for tree growth, providing insights into the sustainability and

adaptability of urban forestry in the region.
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time.
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Figure 45. Scenario illustrating the shifts in climate and their correlation with optimal tree
habitats across Holbaek municipality. This visualisation emphasises how changing climate
conditions affect areas best suited for tree growth, providing insights into the sustainability and
adaptability of urban forestry in the region.
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Figure 46. Percentage of Holbaek municipality classified within each category and its changes
over time.
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Figure 47. Scenario illustrating the shifts in climate and their correlation with optimal tree
habitats across Kolding municipality. This visualisation emphasises how changing climate
conditions affect areas best suited for tree growth, providing insights into the sustainability and
adaptability of urban forestry in the region.
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Figure 49. Scenario illustrating the shifts in climate and their correlation with optimal tree
habitats across Malmé municipality. This visualisation emphasises how changing climate
conditions affect areas best suited for tree growth, providing insights into the sustainability and
adaptability of urban forestry in the region.
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Figure 50. Percentage of Malmé municipality classified within each category and its changes over
time.
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Figure 51. Scenario illustrating the shifts in climate and their correlation with optimal tree
habitats across Tampere municipality. This visualisation emphasises how changing climate
conditions affect areas best suited for tree growth, providing insights into the sustainability and
adaptability of urban forestry in the region.
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Figure 52. Percentage of Tampere municipality classified within each category and its changes
over time.
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Figure 53. Scenario illustrating the shifts in climate and their correlation with optimal tree

habitats across Turku municipality. This visualisation emphasises how changing climate

conditions affect areas best suited for tree growth, providing insights into the sustainability and

adaptability of urban forestry in the region.
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Figure 55. Scenario illustrating the shifts in climate and their correlation with optimal tree
habitats across Umed municipality. This visualisation emphasises how changing climate
conditions affect areas best suited for tree growth, providing insights into the sustainability and
adaptability of urban forestry in the region.

Development of heat risk through time in Umea

. - .
. heat risk class
colder than optimal
. optimal conditions
0.50 moderate heat stress
) strong heat stress
very strong heat stress
extreme heat stress
morb d heat stress
0.251

0.001

f==]
-~
o

areal coverage in %

present 2030 2050 2000
period (prognoses based on IPCC)

Figure 56. Percentage of Umed municipality classified within each category and its changes over
time.
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Photo 16. Vigelandsparken, Oslo, Norway (photo by Nick Night/Unsplash).




4. Mapping of tree species diversity
in Nordic cities

Species diversity in Nordic cities

The distribution and diversity of tree species is a crucial issue for our cities,
particularly in creating healthy urban environments that not only provide ecosystem
services today but are also robust enough to withstand future challenges such as
climate change and (often associated) emerging plant diseases. As tree diversity is
also closely linked to the implementation of the 3+30+300 principle, for example, in
terms of developing a diverse and resilient urban forest and ensuring tree canopy
cover in the longer term, the aspect of tree diversity in the Nordic cities was given
specific attention in the Yggdrasil project.

The study was divided into three main parts. The first part focused on mapping the
distribution of tree species in five Nordic cities, based on their existing tree
databases, to understand the current state. The second part examined, as a case
study, which tree species are being planted in Sweden today and at what ratio,
using sales data from four of the largest Swedish tree nurseries. By analysing both
the current state and contemporary planting trends, we have gained insights into
how the future urban tree population may develop. The third and last part focused
on exploring the impacts on climate adaptation, including biodiversity, by making
climate impact predictions for a number of different species. This work also links

closely to the climate analyses presented in Chapter 3.

Tree species distribution in the partnering cities

Five of the partnering cities supplied data from their tree database showing the
distribution of tree species on public land in the cities (Table 9). The analysis is only
done for the data provided, and the quality and density of the data is widely
differing between the cities, therefore the findings should be seen only as

preliminary.

The results reveal significant variation in the distribution of tree species across the
different cities. Malmg, for example, has a very broad species distribution, with a
total of 1,036 different taxa (species and varieties) of trees. This is a notably high
diversity, even on a global scale. One reason for Malmé's broad distribution of
species is the city's experience with Dutch elm disease, which caused the loss of a
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substantial part of Malmg's urban tree population due to the elm's dominance.
Between the 1980s and the 2000s, around 45,000 elms were felled on both public
and private land in the city. To put this in perspective, Malmé today has 91,079 trees
in its database. If Dutch elm disease were to hit Malmé today, and the elm was as
common as it once was, almost half of the city's trees would be lost. This crisis has
led Malmé to establish clear goals for maintaining a broad species distribution.

The importance of a good species distribution to reduce the risk of mass losses due
to disease outbreaks is something that has been discussed for a long time. Barker
(1975) was one of the first to suggest the use of a broad range of species. He
recommended that no given species should account for more than 5% of the total
tree population. Smiley et al. (1986) and Miller and Miller (1991) suggested that the
maximum share of any species should be less than 10% of the population. Grey and
Deneke (1986) presented a similar view, stating that one species should not amount
to more than 10-15% of the total population. In a refined model, Moll (1989)
recommended that no species should exceed 5% of a city's tree population and that
no genus should exceed 10%. Santamour (1990) extended the recommmendations
even further to include a recommended maximum use of species and genera from
the same family, suggesting that no species should represent more than 10%, no
genus more than 20%, and no family more than 30% of the population. Such
strategic recommendations for species choice are important guidelines for more
diverse use of tree species in the urban environment. Even though the Santamour
rule of thumb has been in use for over 30 years, it is still the most widely recognised
and used recommmendations for species distributions within urban forestry.

When we look at Malm&'s species distribution according to the Santamour model
we see that the city is outside the danger zone, with figures of 6-10-26 (compared
to Santamour's thresholds of 10-20-30). This means that the most common
species, Swedish whitebeam (Sorbus intermedia), accounts for only 6% of the
population, while the most common genus, maple (Acer), represents 10%, and the
most common family, the rose family (Rosaceae), makes up 26%. However, none of
the other analysed cities meet the Santamour model's recommendations.
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Table 9. Tree species distribution in the partnering cities, scores marked in red surpass the threshold.

Santamour- Most Most Most Number of Ratio Population*  Treesin
ratio common common common trees in native/ database
(10-20-30) species (%) genus (%) family (%) database exotic trees per capita
Malmé 6-10-26 Swedish maple Rose family 91,079 51/49% 362133 0.25
whitebeam (Acer) 10% (Rosaceae)
(Sorbus 27%
intermedia)
6%
Bergen 55-55-55 linden (Tilia linden (Tilia Mallows 1,779 56/44% 291,940 0.006
sp.) 55% sp.) 55% (Malvaceae)
55%
Umed 56-60-62 silver birch birch Birch family 30,915 92/8% 130,224 0.24
(Betula (Betula) (Betulaceae)
pendula) 60% 62%
56%
Stavanger 16-23-24 sycamore maple Soapberry 6,563 60/40% 237,369 0.027
maple (Acer | (Acer) 23 % family
pseudo- (Sapin-
platanus) daceae)
16% 24%
Kolding 12-23-23 Norway linden Mallows 11,873 75/25% 62,444 0.19
maple (Acer | (Tilia) 23% (Malvaceae)
platanoides) 23%
12%

* From Wikipedia “City” or “"Urban”

In fact, the only participating city that does not exceed the recommended
thresholds of the Santamour model (10-20-30) is Malm®a. All other

participating cities exceed at least one of the maximum thresholds for share of

species, genus, and/or family. Bergen exceeds this by far, but the amount of

trees in their database, 1,779, shows that there is a lot unknown. When it comes
to Umed we see that their database includes a lot of trees, therefore their data

could be seen as more reliable than the one from Bergen. Umed& with their

result of 56-60-62 regarding the Santamour model has a high risk in its urban

forest. If a new disease that affects birch enters the city the impact would be

catastrophic, even worse than when the Dutch elm disease entered Malmé in
the early 1980s.

When looking at the distribution of native and exotic trees we see that Malmé

has a large amount of exotic trees with a distribution of 51% native and 49%

exotic trees. Others of the participating cities that have a fairly large

distribution of exotic trees are Bergen with 44% exotic trees and Stavanger

with 40% exotic trees. Umed had the largest distribution of native trees with

only 8% exotic trees.
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In addition, it's worth noting that the number of inventoried trees per capita /
inhabitant varies significantly between cities. For instance, Malmé has 0.25 and
Umed 0.24 surveyed trees per capita, while Bergen has only 0.006. This could be an
indication of how much resources each city invests in analysing its urban trees per

capita.

Conclusion

Many Nordic cities are struggling with tree diversity, making them more vulnerable
to climate change and emerging plant diseases - something which also impacts the
implementation of the 3+30+300 principle. This, in particular, is clear when it comes
to cities in the northern part of the Nordics, where the current climate is inhibiting
the use of many species that cannot handle the cold winters. With a changing
climate come new challenges, and it is important for the cities in the northern parts

of the Nordics to start adapting to the coming climate in a proactive way.

By developing policies and learning from cities that already have been affected by
plant diseases and climate change, with Malmé as a clear example, Nordic
municipalities should start planting more diverse in an effort to reach the
recommendations of the Santamour model or better as soon as possible. The use
of exotic trees is a part of the solution, however, it is crucial to use exotic species
with care and assess the risk of invasiveness before planting the species in large
numbers. Therefore, it is important to follow the respective country's
recommendations to avoid use of invasive species. There is also a need for using a
broader variety of native trees. A city like Umed for instance, has a lot of native
trees to choose from that aren't already overused, such as linden (Tilia sp.), Norway
maple (Acer platanoides), English oak (Quercus robur), and many more.

In conclusion, many cities are on the right track, but there remains a substantial

need to work more strategically, both in mapping their existing tree populations
and in ensuring greater species diversity in future plantings.
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Photo 17. Den Grenne Sti, Copenhagen, Denmark (photo by Supercykelstisamarbejdet,

hovedstadsregionen.

Distribution of tree species planted in Sweden in 2023

The second part of the study investigated current planting practices, giving us a
glimpse into the future tree population. For this project, only Swedish nursery data
from 2023 was collected and analysed. A total of 29,707 single stem trees were sold
during the period in question, with a native-to-exotic species ratio of 53% native
and 39% exotic (Table 10), the remaining 8% are trees that could not be defined as
native or exotic due to lack of data. The most common species, silver birch (Betula
pendula), with 2,819 sold, is accounting for just over 9% of the total. The most
common genus was cherries (Prunus), with 4,816 sold trees (16% of the total), and
the most common family was the rose family (Rosaceae), comprising 41% of the
sold trees. According to the Santamour model, this would result in percentages of
9-16-41, indicating that current tree planting practices are relatively diverse at the
species and genus levels, but too uniform at the family level.
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Table 10. The species composition of the Swedish nurseries sales of trees during 2023.

Summary Amount Percentage
Total amount of trees sold 29,707 100%
Number of exotic trees sold 11,653 39%
Number of native trees sold 15,658 53%
Number of "unknown"* trees sold 2,396 8%
Number of "unknown" and native trees sold 18,054 61%

together

*Trees that could not be categorised as native nor exotic due to insufficient data, for example
"oaks" (Quercus sp.) that could be any oak, both native or exotic species of oaks.

The rate between native and exotic tree species being sold (and therefore planted)
in Sweden during 2023 differs from the trees that were within the tree databases
of the participating cities. When looking at Malmé as an example, we can see that
Malmo has a larger rate of exotic trees (51%) than is planted today in Sweden
(39%). Therefore, if Malmé planted like the average Swedish city currently does
(based on the sales data), the rate of exotic trees in the city would decrease. On the
other hand, if a city like Umed planted similarly to the average Swedish city, the
rate of exotic trees in this city would increase. Their tree diversity would also

increase significantly compared to what it is today.

When analysing the data, we also saw a trend that around 42% of the trees that
are planted are of species that would rarely reach a height over 15 metres (Table
11). These tree species are in this report referred to as "“ornamental trees" whereas
the trees that, under normal conditions, would reach a height over 15 metres are
referred to as “shade trees"”. Ornamental trees are important to create interesting
and aesthetically pleasing areas, but by increasing the amount of shade trees being
planted in the Nordic cities, we could reach the goal of 3+30+300 much faster due
to the fact that large canopy trees are providing more shade and other regulating
ecosystem services than ornamental trees. Regardless of the growth rate of a tree
species, a shade tree will probably within not more than 20 years after planting
significantly outperform an ornamental tree in contributing to the 3+30+300-rule.
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Table 11. The expected maximum height of trees sold by nurseries in Sweden in 2023.

Size Number of trees Percentage of total
Expected max. height <7 m 4,036 14%
Expected max. height 8-14 m 8,301 28%
Expected max. height >15 m 17,370 58%

When looking at the most commmonly sold trees in Sweden in the year 2023 (Table
12), we find sargent cherry (Prunus sargentii) in third place. This is interesting
because even though some literature states that the sargent cherry could
potentially reach a height of >15 m, when looking at the tree in an urban context,
they rarely reach heights over 10 m. At the same time the species is often planted in
large open areas where we could fit much larger trees (Photo 18).

Table 12. The five most commonly sold species in Sweden in 2023 based on the result from the

study.

Number of  Percentage

Species sold trees of total
1 Silver birch (Betula pendula) 2,819 9.4%
2 Norway maple (Acer platanoides) 2,334 7.8%
3 Sargent cherry (Prunus sargentir) 1,520 51%
4 Small-leaved linden (Tilia cordata) 1,239 41%
5 English oak (Quercus robur) 1,076 3.6%
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Photo 18. Sargent cherry trees planted in a large open space in Malméd, Sweden. Much larger and

taller growing trees could have been planted to provide more shade and other ecosystem services
(photo by Gustav Ndsslander).

Conclusion

When looking at the distribution of exotic and native trees being sold, we see that it
differs from the current distribution within the participating cities. This leads to the
prognosis that the amount of exotic trees in our Nordic cities is slowly increasing.

The reason as to why the amount of exotic trees is increasing is not fully known.
One could argue that it is merely a trend concerning aesthetics and the qualities of
exotic species in this respect, but there is also a chance that the use of native trees
is decreasing due to their higher sensitivity to climate change in urban areas than
some of the exotic more drought and heat tolerant species. Moreover, the use of
exotic trees is increasing due to the fact that some of the more drought- and heat-
tolerant species are non-natives to the Nordic countries. The increased use of exotic
trees could be seen as an increased will to adapt our urban forests to a changing
climate.

It would be important to place more focus on choosing species for their functions
rather than their aesthetic values, thus leading to more large canopy trees being
planted in areas that are in great need of shade trees.
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Exploration of impacts on climate adaptation, including
biodiversity

As stated earlier in this report, the future climate in the Nordic Region will lead to
an increase in both annual temperature, annual precipitation, prolonged periods of
drought, and uneven precipitation patterns (IPCC, 2021; VKM et al., 2022). The
impact these climatological changes have on urban tree populations is crucial in
understanding how to better adapt urban tree selection, urban tree planting, as

well as the management of these trees for future climate conditions.

The concept of combining climate data with species distribution was used for
Stockholm city, where over 60 tree species were evaluated for the future climate of
2071-2100, combining species observations with high-resolution climate data from
GFDL (Geophysical Fluid Dynamics Laboratory) (Karger et al., 2021). The resulting
analysis was combined with a literature review on urban conditions for trees to

create a forecast for urban forest development in the coming decades.

Impacts on biodiversity

Results from the climate forecast made for Stockholm (Trédkontoret, 2024)
indicate that many tree species more commonly found in Central and Southern
Europe may spread to more northern latitudes due to increased annual
temperatures (Figure 57). Species native to Nordic countries are also expected to
move their ecological boundaries further north. This is likely to increase both risks of
new invasive species, pests and diseases, as well as a deterioration in tree species
that lack adaptation mechanisms for a warmer climate. In the Nordic Region,
warmer summers with uneven distribution of rain are therefore likely to prove a
challenge for urban forests in the coming decades.
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Figure 57. Prognosis of the golden rain tree (Kolreuteria paniculata) for 1987-2070 and 2071~
2700. A big improvement in ecological conditions is seen on the 2077-27100 map.

In the Stockholm area, the ecological conditions for species such as London plane
(Platanus x hispanica), black locust (Robinia pseudoacacia), honey locust (Gleditsia
triacanthos), golden rain tree (Koelreuteria paniculata), Austrian pine (Pinus nigra),
and dawn redwood (Metasequoia glyptostroboides) improved in the period of year
2071-2100 (see Table 13). Many of these species are already established as urban
trees due to their abilities to cope with / thrive during harsh growing conditions.
These traits are also shared by pear (Pyrus communis), field maple (Acer
campestre), Turkish hazel (Corylus colurna), and manna ash (Fraxinus ornus).
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Table 13. Table showing the species with the best predicted development for the Stockholm region
in 2071-2700 compared to 19817-2010. Higher scores indicate better ecological conditions, and
lower scores indicate less suitable conditions for each species. The score is derived from the
suitability score (see Figure 57 and 58) for each species from the climate forecast, with
Stockholm as the reference point. Species native to Sweden are marked with an asterisk (*).

Species 1981-2010 score 2071-2100 score
Pterocarya fraxinifolia 1 8
Acer saccharinum 2 8
Corylus colurna 1 7
Quercus palustris 1 7
Acer campestre* 2 7
Fraxinus ornus 1 6
Platanus x hispanica 0 4
Robinia pseudoacacia 3 7
Ulmus minor* 2 6
Gleditsia triacanthos 1 4
Koelreuteria paniculata 2 5
Metasequoia

glyptostroboides 2 5
Pinus nigra 3 6
Pyrus communis 6 9
Quercus rubra 5 8
Tilia x euchlora 4 7

Species whose ecological conditions declined in 2071-2100 were Amur cherry
(Prunus maackii) (Figure 58), Swedish whitebeam (Sorbus intermedia), balsam
poplar (Populus balsamifera), Norway spruce (Picea abies), Chinese poplar
(Populus simonii), European aspen (Populus tremula) and rowan (Sorbus
aucuparia) (see Table 14). Four of the seven species are classified as native by the
Swedish Species Information Centre (SLU Artdatabanken), while the remaining are
exotic. What characterises these species, besides their origin, is that they are
known for their tolerance to low temperatures, but at the same time, they are
sensitive to drought and high temperatures.
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Figure 58. Prognosis of the Amur cherry (Prunus maackii) tree for 1987-2010 and 2071-2100.

Species 1981-2010 score 2071-2100 score
Prunus maackii 9 2
Sorbus intermedia* 8 1
Populus balsamifera 9 6
Picea abies* 6 4
Populus simonii 8 7
Populus tremula* 6 5
Sorbus aucuparia* 7 6

Table 14. Table showing the species with the most negative predicted development for the
Stockholm region in 2077-2100 compared to 1981-2070. The score is based on the raster values
for each species from the climate forecast with Stockholm as a geographical reference point.
Species native to Sweden are marked with an asterisk (*)
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Ecological developments for 2071-2100 in a Nordic context

In the Nordic Region, an annual increase in both temperature and precipitation is
likely to benefit many plants, both native and exotic (e.g., Cowles et al., 2018). The
increased temperature sum throughout the year will likely result in a prolonged
growing season, warmer summers and higher temperatures throughout the year.
This increase in temperature is likely to be a driving factor for many species in their
ecological expansion in the Nordic Region. Species with an already high risk of
invasiveness (for example, black locust, Robinia pseudoacacia) (Figure 59) will
benefit from the increase in temperature, and thus, become a greater concern in
areas where it is introduced as well as spreading further north. Apart from elevated
risks from invasive species, the introduction of new plant material suited for

warmer and drier conditions will be possible.

Ecological suitability score

Robinia pseudoacacia E——

0 - Not suitable 10 - Suitable

Figure 59. The ecological niche for black locust (Robinia pseudoacacia) in Europe in the years
1981-2070 and 2071-2100. The yellow areas indicate areas where the species ecological
conditions regarding heat and precipitation are met. Noticeable changes can be observed in both
southern Sweden and Finland.
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Trees native to the Nordic Region will also expand their ecological niches further
north, as in the case of sessile oak (Quercus petraea) (Figure 60). This oak species is
predicted to expand from southern Scandinavia to further up along Sweden on the
eastern coast along both the Norwegian and Swedish coastline as well as southern
Finland.

Ecological suitability score

Quercus petraea ——

0 - Not suitable 10 - Suitable

Figure 60. The ecological niche for Sessile oak (Quercus petraea) in Europe in the periods 1987-
2010 (left) and 2071-2100 (right). The yellow areas indicate areas where the species ecological
conditions regarding heat and precipitation are met. Noticeable changes can be observed in
Sweden, Finland, and the Norwegian coastline.

The increase in annual precipitation will also play a vital role in the development of
ecological niches for tree species. However, for precipitation to be beneficial to
trees, it needs to occur during the growing season. Rainfall that occurs in the
autumn and before bud burst, will have little advantages for the tree. This will also
be amplified in urban conditions where growing conditions are characterised by
limited root space, lack of nutrients, compacted soil, pollution and limited water
supply due to impervious surfaces. The increased annual temperature will enable
more tree species to expand further north, but the ones that have developed

strategies for withstanding uneven water supply will have an advantage.
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The elevated risks of invasive species due to annual temperatures will also come
with the possibility of new and more drought-tolerant tree species. Species capable
of managing prolonged periods of drought will have a greater chance of successful
establishment and development in a future climate. This will especially be true in
urban areas whereas mentioned above, growing conditions for city trees will be
harsher than in rural areas.

Implications for climate adaptation regarding implementation of the
3+30+300 principle

When considering other factors, such as the exposed and harsh environment that
urban trees inhabit, the effects of climate change are amplified. Street trees are
often subjected to a range of stressors, including limited root space, compacted
soil, a lack of nutrients and water, as well as pollution from traffic and construction
(Jim, 1993; Bassuk and Day, 1994; Gilman et al., 2014; Ghosh et al., 2014). These
conditions make the trees more vulnerable to the negative impacts of climate
change. For instance, the already limited access to water can worsen due to
changing rainfall patterns (IPCC, 2021), leading to water stress and reduced
vitality. Increased temperatures can result in more frequent and severe heat
damage, especially for trees located on hard surfaces like asphalt and concrete,
which absorb and radiate heat. Pollution from traffic can further weaken the trees
by damaging their leaves and bark, and by altering the soil's chemical composition.
Overall, this means that street trees, already struggling in a tough environment,
become even more vulnerable as the effects of climate change unfold. Tree species
adapted to warmer and drier conditions are more likely to adapt and grow in the
urban climate than species adapted to more stable and cooler conditions.

A tree that is capable of handling these circumstances will be able to better
contribute to ecosystem services as well as canopy coverage in an urban

environment, a crucial part of the 30-component in 3+30+300.

Conclusions

Climate change poses a significant challenge for urban trees, affecting both native
and exotic species. By analysing climate forecasts and the trees' local
environments, we have gained a comprehensive understanding of the future
conditions for trees and the measures needed to ensure their survival and
functionality in the urban landscape.

One of the most prominent trends is that many tree species are expected to shift
their distribution boundaries further north, as a direct consequence of rising
temperatures. This indicates that climate change will change the ecological
prerequisites for almost all tree species in northern Europe. Species lacking the
adaptability to cope with drought and higher temperatures will encounter major

130



difficulties. This is particularly relevant for native species that have evolved in a
more temperate climate and are thus less equipped for the extreme conditions
expected in the future. If we are to plant trees that will remain vital and provide
ecosystem services for over a century, we need to carefully consider the choice of

species to ensure that the trees are prepared for the coming climate.

These choices will impact rules and guidelines such as the 3+30+300 principle,
where trees not suited for the future climate will struggle with water management
as well as increased transpiration, leading to a mortality spiral. This impacts all
aspects of the 3+30+300 principle. Trees unsuitable for urban conditions will
develop less biomass, leading to smaller crown sizes, and the ones already in decline
will have higher mortality. Hence, proactive measures in securing the urban forest
are needed in order to secure it for future generations. Planting tree species well
suited for limited water supply and warmer temperatures is one way forward,
another is improving the conditions for existing trees through root zone
renovations, where appropriate.

A more nuanced approach to the use of native and exotic tree species in urban
planning is needed. A diversified tree population, including both native and exotic
species, is necessary to create a resilient and sustainable urban environment. By
using a mix of species, we can take advantage of the different strengths each
species offers and create a tree population better suited to handle future climate
challenges.
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Photo 19. Tree in front of house facade (photo by Benjamin Suomela).
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5. Conclusions and recommen-
dations

Overall project results

The Yggdrasil — The Living Nordic city had as its aims to:

o Evaluate the 3+30+300 principle's effectiveness in enhancing public health,
climate change, and biological diversity, with a specific focus on native tree
species.

o Guide the Nordic Countries in their implementation of the Kunming-Montreal
Global Biodiversity Framework Target 12 on green cities (Target 12 (cbd.int))
and support their work on Target 8 and 11 on climate change, nature-based

solutions and ecosystem services (Target 8 and 11 (cbd.int)).

o Establish a collaborative network among Nordic cities, fostering the

preservation and expansion of local tree populations.

o In countries where the 3+30+300 principle might not be relevant to
implement (e.g. Faroe Islands, Iceland, and Greenland) due to the lack of
native tree species and the difficulty in reaching high tree canopy levels, the
aim is to assess realistic steps towards 3+30+300 and recommend
alternative ways of urban greening based e.g., on native vegetation.

As this report has documented, comprehensive information and analysis has been
provided on the current implementation of the 3+30+300-principle in the Nordic
Region. Findings include, among others, an overview of the overall status of urban
forests and green spaces according to this principle in all Nordic countries, showing
that most countries and municipalities score well when it comes to 3+30+300
compliance. However, in particular, the gap analysis for the participating
municipalities has shown there are opportunities for further improvement. The
results presented in this report also highlight the links of 3+30+300 with public
health, climate change, and biodiversity considerations.

The work carried out by the Yggdrasil team provides an important contribution to
the wider fulfilment of green space, biodiversity, and nature-based solutions
policies and targets at different levels, including the Kunming-Montreal Global
Biodiversity Framework Target 11. Concrete ways of integration 3+30+300 in
policies and plans are provided in this report, based on experiences from Nordic
countries and cities, as well as those elsewhere. One example of a relevant policy
framework is that of urban forestry master plans but as the example of several
Swedish cities shows, 3+30+300 can even be included in municipal comprehensive
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plans. The principle has the potential to be an important delivery mechanism and
metric for the wider implementation of nature-based solutions, also in a more
equitable way.

The Yggdrasil project has created a network of organisations and municipalities
that can help advance 3+30+300 implementation and the efforts to enhance
biodiversity, public health, and climate action, e.g., through wider implementation
of nature-based solutions in Nordic municipalities. Important knowledge and
experience sharing has taken place within this network.

Although most Nordic countries and municipalities are well placed to implement
3+30+300, it is important to work context-specific and recognise that starting
conditions and needs will differ. Trees and green spaces are important for climate
adaptation and health promotion, and even countries and regions with lower tree
and forest covers like the Faroe Islands and Iceland show that 3+30+300 can be a
useful tool to enhance urban and other built-up areas. But obviously the local
landscape and biodiversity concerns need to be considered. This report also shows
the role of biodiversity and native trees in meeting policy objectives related to
liveable and resilient cities, while highlighting the importance of diverse and resilient
urban forests that also include non-natives.

Recommendations

Based on the work within Yggdrasil, several recommendations can be provided,
both for the wider greening of Nordic municipalities and the implementation of
nature-based solutions and specifically for implementing the 3+30+300 principle.

Overall recommendations

Policies and planning

o Nordic cities and other municipalities have a long tradition of urban greening.
In the face of urban densification, climate change, and biodiversity loss, this
tradition is under threat, however, as there is a risk that urban areas can
become less green and with that also more vulnerable and less liveable and
healthy. Awareness about this risk needs to be raised and actions have to be
taken to counteract it.

o Linked to the above, it is important to ensure that green space and trees are
not removed in urban regeneration programs or densification strategies that
are implemented to create higher urban attractivity and to support security
in socio-economic vulnerable areas.

o Sufficient canopy cover and green spaces need to be provided in new
developments to avoid creating the vulnerable neighbourhoods of the future.
Climate change and predicted warmer, dryer and wetter climate, and a
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higher extreme weather will affect our Nordic cities and areas without trees
and green space will be more exposed and vulnerable.

To maximise their socio-economic benefits, trees need to be integrated into
broader urban planning and development policies. Tree-planting initiatives
should be aligned with housing, transportation, and public health strategies
for greater impact.

Children, the elderly, the sick, or otherwise vulnerable are particularly in need
of green infrastructure and proximity to high-quality public green spaces,
partly because they are more sensitive to the effects of air pollution and
heat, and partly because they often spend a large proportion of their time
close to their homes or various institutional settings. It has to be noted,
however, that Nordic cities often do not show the usual link between higher
level of neighbourhood vulnerability and lower levels of greenness.

Implementation of the 3+30+300 principle should be seen within the wider
international and national policy context. The new Nature Restoration Law of
the European Union, for example, sets minimum requirements for urban tree
canopy cover and share of public green space.

Funding and investment

Public investment in urban forestry, as well as incentives for private
landowners to plant and maintain trees, are crucial. Cities may implement
tax breaks or grants for greening efforts. Although funding and investment
were not specifically addressed by the project, there is no doubt that sound
urban forestry and urban greening programs require sufficient funds,
including for longer-term management.

Tree protection and management

We need to retain and care for existing trees in the urban landscape, rather
than putting too much emphasis on planting new trees. This is especially
important for older trees since they provide more ecosystem services than
smaller trees.

Protective measures should be taken for street and city trees near
construction, both above and below ground, so that trees can get older and
provide more ecosystem services. Important trees that are in need of, and
suitable for, root zone renovation in order to improve growing conditions for

existing city trees should be identified and properly cared for.

Nordic municipalities should allocate more resources into surveying and
monitoring their tree populations. The more data collected the better policies
regarding tree diversity they could produce and implicate.
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Tree selection and planting

Just planting as many trees as possible, no matter where, no matter what
species, should be avoided. It is important to consider, for example, future
climate conditions and biodiversity concerns.

You are in this for the long run, plant trees with ample space to become a
large tree. Better a few good trees that have a real chance to grow older and
larger than many smaller ones.

Make sure you plant a variety of species for a sustainable and resilient urban
forest cover.

Tree diversity, including the use of native and exotic species

Striving for a more diverse tree population is important for climate change
mitigation and adaptation. Not all Nordic municipalities currently have a
sufficiently diverse urban forest and thus become vulnerable to climate
change, current and emergent pests and diseases, and the like. Tree diversity
can be increased by planting new species instead of the more common
species within the city, for example based on species suitability under future
climate scenarios. Further, within tree species, diversity makes the
populations less vulnerable to changes in the environment and increases their
adaptive potential. Diversity also relates to a good age distribution in the
urban forest, so that a healthy canopy can be maintained. In parks and
woodland, the presence of dead wood can also support biodiversity. age of
trees, a diverse population of younger and older trees, including dead trees
supports biodiversity.

Diversity is also important to mitigate ecosystem disservices like pollen
allergens and tree diversity is positive for the diversity of flora, fauna, and
fungi dependent on different species. Moreover, tree selection should include
both the positive and more challenging characteristics of trees, also in the
longer term.

It should be ensured that new trees are chosen not only for the existing
climate, but for the future climate as well.

The number of trees planted solely for ornamental purposes should, in many
cases, be reduced in favour of trees intended to provide shade, as
temperature regulation and other climate-related benefits of trees have
become a priority

The use of exotic trees should be conducted with much care. There is a great
need for being cautious regarding the risk of invasive species being
introduced where they can spread and compete with local flora and habitats.
Using non-native plants can also affect pollinator communities. Therefore, it
is important to follow the respective country's recommendations to avoid
the use of invasive species.
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Community engagement

Engaging local communities in urban tree initiatives fosters a sense of
ownership and ensures that tree-planting projects are aligned with
community needs. Participation in local greening projects can empower
residents and ensure long-term success.

3+30+300-specific recommendations

Overall, 3+30+300 approach and implementation

It is essential to formulate a clear, long-term vision for the trees and green
spaces in the municipality (or at a different scale) and then see how
3+30+300 can help you deliver this vision.

This principle is a great starting point, as it has a decent evidence base, is
increasingly tested and implemented, and serves as an international
benchmark. Moreover, it provides a simple metric or guideline that combines
the importance of visible green, surrounding green, and recreational green.

One needs to always integrate the 3+30+300 principle in a wider policy and
planning context, with other guidelines, metrics, etc. 3+30+300 is not only for
tree and green space plans and policies. Try to integrate into plans and
policies for health, climate action, biodiversity, social justice, education, etc.
However, work context-specific and see what is realistic and desirable.

Consider how appropriate 3+30+300 implementation is to local contexts. In
some cases, adding more trees to areas can be seen as less appropriate and
conflicting e.g., with local habitats.

Don't forget local communities and their wishes. Find ways to engage them
in 3+30+300 implementation.

Do not request a new development to be 3+30+300-compliant from the
start, as this is impossible Do not request a new development to be
3+30+300-compliant from the start, as this is impossible (unless the
development is in an area where substantial existing vegetation can be
maintained). Trees take time to grow. An alternative might be that you
request it to be 3+30+300-compliant in 20 years for instance.

Learn from others, as more and more municipalities - also in the Nordic
region - are gaining experience with implementing the principle.

Undertake gap analyses and set priorities for 3+30+300 implementation
where needs are highest, for example in the vicinity of kindergartens, schools,
care facilities, and other types of social institutions, as well as in areas with a
high proportion of children and elderly people.
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Assessment and monitoring

It is important to carry out an initial 3+30+300 assessment of your

municipality, neighbourhood, or other area.

You can overlay 3+30+300 maps with other relevant maps, such as the socio-
demographic neighbourhood characteristics and climate maps shown in this
report, but also for example, mobility maps, presence of underground

infrastructure, and the like.

A gap analysis tells you where to prioritise and start first, given limited
budgets. A gap analysis can take different forms and can focus on the
municipality as a whole but also on specific neighbourhoods as well as land-
use or building types (for example, schools, hospitals, and elderly homes).

The individual 3, 30 and 300 components allow you to know if your effort
should go into creating a park, creating more street trees or creating better
support/policy for trees on private territory.

As a follow-up: through time you could monitor if your efforts have been
effective. Moreover, you can link the monitoring of your 3+30+300 scores to
(changes in) different ecosystem services, such as cooling and public health
gains. Various assessment tools, including i-Tree, can assist with this and
sometimes also provide insights into economic costs and benefits.

Important to note is that 3+30+300 should be seen as a minimum level. This
is especially important in the Nordic context as the cities here in general
score high on one or several of the parts of the rule. Our good conditions and
long history of preserving and safeguarding urban green space is a strength
and should not be taken for granted.

Don't get discouraged by a drop in one of the three components. There could
be good reasons for that, for example a replacement of certain tree species
by others that are more climate-resilient or functional (and which can lead to

e.g., a temporary drop in canopy cover).
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Key messages

Four key messages result from the project and crystalise its main findings and
recommendations. These messages can be used when implementing the 3+30+300
rule and developing greener municipalities throughout the Nordic region, in
collaboration with different stakeholders.

Let's keep our Nordic cities green as they grow and transform.

o Although Nordic cities are small and green, rapid transformations are at risk
of changing that due to lack of tools and policies to preserve and develop
new green space as cities are growing and densifying.

o The Nordic cities generally score high on the 3+30+300 principle, but the
further north we get the fewer trees can grow (although climate change
could lead to an expansion of the tree palette). We have nature around the
corner, but we cannot take our trees and green spaces for granted. As new
neighbourhoods need to be planned and developed, and existing
neighbourhoods have to be transformed, trees and green space should be an
integral component so that these areas can be healthy, resilient, and
biodiverse.

o Human-caused climate change poses challenging conditions for both humans
and trees. Trees, shrubs, and other green spaces are crucial in adapting to
climate change and mitigating the effects of a wetter, dryer, and warmer
climate.

Use 3+30+300 to assess, promote, and celebrate the possibilities of urban trees.

o The narrative on trees and urban green space needs to be shifted from a
two-dimensional, abstract, and placeless understanding of greenery, to that
of a narrative of trees and other vegetation that are living, physical, and
multi-dimensional.

o Trees need to be viewed both as individuals and as important components of
green networks for humans and non-humans. Due to the specific Nordic
context, shrubs and ground vegetation also need to be included in a holistic
understanding of the urban green space.

o The 3+30+300 principle is a powerful commmunication tool for decision-
makers, civil servants, different professions, and residents to rally around.

The city is an unnatural habitat for trees - and thus specific actions are needed to
still make trees thrive and contribute to better cities.

o Understanding the properties, needs, and characteristics of both native and
introduced (exotic) species is crucial in a changing Nordic climate. Climate
change is pushing climate zones and changing conditions for both existing
urban trees and those that are being planted today.
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The use of native species influences legibility, place attachment, and sense of
place as well as contributing to local gene pools. Thus, native species are
important, but it is important to realise that they are not native to the city.

Urban conditions for trees are often challenging, affecting the lifespan and

viability of trees highlighting the complexity of species choice and selection.

Relationships between socio-economic vulnerability, trees, and green space have a

specific Nordic dimension.

The relationship between tree canopy cover, green space access, and socio-
economic status in Nordic cities differs from what the literature from North
America and elsewhere suggests, as neighbourhoods with more vulnerable
communities are not necessarily less green. The definition of socio-economic
vulnerability also differs widely between the Nordic cities.

Access to green space and the presence of trees in connection to vulnerable
groups such as children, the elderly, and the health-challenged remains an
important planning challenge.

While green space is often available, safety and seasonal challenges need to
be addressed in areas of socio-economic vulnerability.
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Executive summary

This report presents findings from the project "Yggdrasil — The Living Nordic
City', part of the larger Nordic Cities Nature-Based Solutions Programme
which aims to contribute to achieving Vision 2030 — making the Nordic Region
the most sustainable and integrated region in the world. Focused on promoting
nature-based solutions in cities and municipalities across the Nordic region, the
project centres on the 3+30+300 principle, which is a rather new rule of thumb
for urban trees and greening, emphasising biodiversity, climate adaptation, and
public health. The 3+30+300 principle provides clear criteria for the minimum
provision of urban trees in our urban communities: all citizens shall be able to
see 3 large trees from their home, school, workplace, or place of care; there
should be at least 30 percent tree canopy cover in every neighbourhood; and
nobody should live more than 300 metres from the nearest publicly accessible
(and high-quality) green space.

Yggdrasil - The Living Nordic City has had as its aims to:

o Evaluate the 3+30+300 principle's effectiveness in enhancing public
health, climate change, and biological diversity, with a specific focus on
native tree species.

o Guide the Nordic countries in their implementation of the Kunming-
Montreal Global Biodiversity Framework Target 12 on green cities (Target
12 (cbd.int)) and support their work on Target 8 and 11 on climate
change, nature-based solutions and ecosystem services (Target 8 and 11
(cbd.int)).

o Establish a collaborative network among Nordic cities, fostering the
preservation and expansion of local tree populations.

o In countries and areas where the 3+30+300 principle might not be
relevant to implement due to lack of native tree species and the difficulty
to reach high tree canopy levels, the aim is to assess realistic steps
towards 3+30+300 and recommend alternative ways of urban greening
based e.g., on native vegetation.

As this report has documented, comprehensive information and analysis has
been provided on current implementation of the 3+30+300-principle in the
Nordic countries and cities. Findings include, among other, an overview of
overall status of urban forests and green spaces according to this principle in
all Nordic countries, showing that most countries and municipalities score well
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when it comes to 3+30+300 compliance, although there are some differences
between countries as Table ES1 shows. Finland and Norway have the highest
3+30+300 compliance, with the large majority of all buildings scoring high on
all three components, while Iceland and Greenland (not surprisingly, given their
generally low tree cover) show the lowest scores.

More important than the national assessments, however, is analysis at
municipal level. Here in particular the gap analysis for the participating
municipalities has shown, there are opportunities for further improvement of
3+30+300-compliance. The results presented in this report also highlight the
links of 3+30+300 with public health, climate change, and biodiversity
considerations.

Table ES1. Overview of 3+30+300-principle scores for the Nordic countries. The percentages and averages refer to all

buildings in every respective country. Scores are for all buildings in the respective countries, including cities and rural areas.

With a ‘green space’is meant a publicly accessible green space of at least 1 ha, in line with definitions used for assessing the
300-component of the 3+30+300 principle.

Country Adherence of buildings reaching Averages per building

3-rule (%) 30-rule 300-rule Positive All 3 rules n° of trees | Canopy Distance

(%) (%) overall at once cover (%) to green
score (%) (%) space (M)

Norway 85.63 84.06 95.88 92.29 74.48 40.39 54.83 42.0
Denmark 71.70 32.83 93.45 66.96 26.73 24.31 26.25 60.6
Sweden 83.11 79.94 97.23 89.74 70.74 38.24 53.99 271
Aland 86.48 92.48 51.40 88.02 43.89 40.96 60.25 329.9
Finland 97.55 92.54 97.70 9712 87.39 56.69 56.24 22.6
Faeroes 73.67 18.56 80.75 51.74 177 28.47 16.23 140.2
Iceland 39.26 4.08 51.52 23.50 3.57 11.00 7.93 3277
Greenland 1.46 0.02 2.73 0.10 0.01 0.18 0.43 632.2
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The work carried out by the Yggdrasil project team provides an important
contribution to the wider fulfilment of green space, biodiversity, and nature-based
solutions policies and targets at different levels, including the Kunming-Montreal
Global Biodiversity Framework Target 11. Concrete ways of integration 3+30+300 in
policies and plans are provided in this report, based on experiences from Nordic
countries and cities, as well as those elsewhere. One example of a relevant policy
framework is that of urban forestry master plans but as the example of several
Swedish cities shows, 3+30+300 can even be included in municipal comprehensive
plans. The principle has the potential to be an important delivery mechanism and
metric for the wider implementation of nature-based solutions, also in a more

equitable way.

The Yggdrasil project has created a network of organisations and municipalities
that can help advance 3+30+300 implementation and the efforts to enhance
biodiversity, public health, and climate action, e.g., through wider implementation
of nature-based solutions in Nordic municipalities. Important knowledge and

experience sharing has taken place within this network.

Although most Nordic countries and municipalities are well placed to implement
3+30+300, it is important to work context-specific and recognise that starting
conditions and needs will differ. Trees and green spaces are important for climate
adaptation and health promotion and even countries and regions will lower tree
and forest covers like the Faroe Islands and Iceland show that 3+30+300 can be a
useful tool to enhance urban and other built-up areas. But obviously the local
landscape and biodiversity concerns need to be considered. This report also shows
the role of biodiversity and native trees in meeting policy objectives related to
liveable and resilient cities, while highlighting the importance of diverse and resilient
urban forests that also include non-natives.

Based on the work within Yggdrasil, several recommendations can be provided,
both for the wider greening of Nordic municipalities and the implementation of

nature-based solutions and specifically for implementing the 3+30+300 principle.

Table ES2 provides an overview of project recommendations for the overall
greening and implementation of nature-based solutions and specifically for
3+30+300 principle implementation.
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Table ES2. Recommendations resulting from the Yggdrasil - The Living Nordic City project. (For more details, sources and
the like we refer to the full report.)

Area of Specific recommendations

recommendations

Overall recommendations

Policies and planning ° Nordic cities and other municipalities have a long tradition of urban greening. In the face of
urban densification, climate change, and biodiversity loss, this tradition is under threat, however,
as there is a risk that urban areas can become less green and with that also more vulnerable and
less liveable and healthy. Awareness about this risk needs to be raised and actions have to be
taken to counteract it.

° Linked to the above, it is important to secure that green space and trees are not removed in
urban regeneration programs or densification strategies implemented to create higher urban
attractivity and to support security in socio-economic vulnerable areas.

° Sufficient canopy cover and green spaces need to be provided in new developments to avoid
creating the vulnerable neighbourhoods of the future. Climate change and predicted warmer,
dryer and wetter climate, and more frequent extreme weather events will affect our Nordic cities
and areas without trees and green space will be more exposed and vulnerable.

° To maximise their socioeconomic benefits, trees need to be integrated into broader urban
planning and development policies. Tree-planting initiatives should be aligned with housing,
transportation, and public health strategies for greater impact.

° Children, the elderly, the sick, or otherwise vulnerable are particularly in need of green
infrastructure and proximity to high-quality public green spaces, partly because they are more
sensitive to the effects of air pollution and heat, and partly because they often spend a large
proportion of their time close to their homes or various institutional settings.

° Implementation of the 3+30+300 principle should be seen within the wider international and
national policy context. The new Nature Restoration Law of the European Union, for example,
sets minimum requirements for urban tree canopy cover and share of public green space.

Funding and ° Public investment in urban forestry, as well as incentives for private landowners to plant and
investment maintain trees, are crucial. Cities may implement tax breaks or grants for greening efforts.
Although funding and investment were not specifically addressed by the project, there is no
doubt that sound urban forestry and urban greening programs require sufficient funds, including
for longer-term management.

Tree protection and ° We need to retain and care for existing trees in the urban landscape. This is especially important
management for older trees since these provide more ecosystem services than smaller trees.
° Protective measures should be taken for street and city trees near construction, both above and

below ground, so that trees can get older and provide more ecosystem services.

° Important trees that are in need of, and suitable for, root zone renovation in order to improve
growing conditions for existing city trees should be identified and properly cared for.

° Nordic municipalities should allocate more resources into surveying and monitoring their tree

populations. The more data collected the better policies regarding tree diversity they could
produce and implicate.

Tree selection and ° Just planting as many trees as possible, no matter where, no matter what species, should be
planting avoided. It is important to consider, for example, future climate conditions and biodiversity
concerns.
° You are in this for the long run, plant trees with ample space to become a large tree. Better a few

good trees that have a real chance to grow older and larger than many smaller ones.

° Make sure you plant a variety of species for a sustainable and resilient urban forest cover.
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Tree diversity, including
the use of native and
exotic species

Striving for a more diverse tree population is important for climate change mitigation and
adaptation. Not all Nordic municipalities currently have a sufficiently diverse urban forest and
thus become vulnerable to climate change, current and emergent pests and diseases, and the
like. Tree diversity can be increased by planting new species instead of the more common species
within the city, for example based on species suitability under future climate scenarios. Further,
within tree species, diversity makes the populations less vulnerable to changes in the
environment and increases their adaptive potential. Diversity also relates to a good age
distribution in the urban forest, so that a healthy canopy can be maintained. In parks and
woodland, the presence of dead wood can also support biodiversity.

Diversity is also important to mitigate ecosystem disservices like pollen allergens and tree
diversity is positive for the diversity of flora, fauna, and fungi dependent on different species.
Moreover, tree selection should include both the positive and more challenging characteristics of
trees, also in the longer term.

It should be ensured that new trees are chosen not only for the existing climate, but for the
future climate as well.

The number of trees planted solely for ornamental purposes should, in many cases, be reduced in
favour of trees intended to provide shade, as temperature regulation and other climate-related
benefits of trees have become a priority.

The use of exotic trees should be conducted with much care. There is a great need for being
cautious regarding the risk of invasive species being introduced where they can spread and

compete with local flora and habitats. Using non-native plants can also affect pollinator
communities.

Community
engagement

Engaging local communities in urban tree initiatives fosters a sense of ownership and ensures
that tree-planting projects are aligned with community needs. Participation in local greening
projects can empower residents and ensure long-term success.

3+30+300-specific recommendations

Overall 3+30+300
approach and
implementation

It is essential to formulate a clear, long-term vision for the trees and green spaces in the
municipality (or at a different scale) and then see how 3+30+300 can help you deliver this vision.
This principle is a great starting point, as it has a decent evidence base, is increasingly tested and
implemented, and serves as an international benchmark. Moreover, it provides a simple metric or
guideline that combines the importance of visible green, surrounding green, and recreational
green.

One needs to always integrate 3+30+300 in a wider policy and planning context, with other
guidelines, metrics, etc. 3+30+300 is not only for tree and green space plans and policies. Try to
integrate into plans and policies for health, climate action, biodiversity, social justice, education,
etc. However, work context-specific and see what is realistic and desirable.

Consider how appropriate 3+30+300 implementation is to local contexts. In some cases, adding
more trees to areas can be seen as less appropriate and conflicting e.g., with local habitats.
Don't forget local communities and their wishes. Find ways to engage them in 3+30+300
implementation.

Do not request a new development to be 3+30+300-compliant from the start, as this is
impossible (unless the development is in an area where substantial existing vegetation can be

maintained). Trees take time to grow. An alternative might be that you request it to be
3+30+300-compliant in 20 years for instance.

Learn from others, as more municipalities — including those in the Nordic Region - are gaining
experience with implementing the principle.
Undertake gap analyses and set priorities for 3+30+300 implementation where needs are

highest, for example in the vicinity of kindergartens, schools, care facilities, and other types of
social institutions, as well as in areas with a high proportion of children and elderly people.
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Assessment and
monitoring

° It is important to carry out an initial 3+30+300 assessment of your municipality, neighbourhood,
or other area.

° You can overlay 3+30+300 maps with other relevant maps, such as the socio-demographic
neighbourhood characteristics and climate maps shown in this report, but also for example,
mobility maps, presence of underground infrastructure, and the like.

° A gap analysis tells you where to prioritise and start first, given limited budgets. A gap analysis
can take different forms and can focus on the municipality as a whole but also on specific
neighbourhoods as well as land-use or building types (for example, schools, hospitals, and elderly
homes).

° The individual 3, 30, and 300-components allow you to know if your effort should go into creating
a park, creating more street trees or creating better support/policy for trees on private territory.

° As a follow-up: through time you could monitor if your efforts have been effective. Moreover, you
can link the monitoring of your 3+30+300 scores to (changes in) different ecosystem services,
such as cooling and public health gains. Various assessment tools, including i-Tree, can assist with
this and sometimes also provide insights into economic costs and benefits.

° Important to note is that 3+30+300 should be seen as a minimum level. This is especially
important in the Nordic context as the cities here in general score high on one or several of the
parts of the rule. Our good conditions and long history of preserving and safeguarding urban
green space is a strength and should not be taken for granted.

° Don't get discouraged by a drop in one of the three components. There could be good reasons for
that, for example a replacement of certain tree species by others that are more climate-resilient
or functional (and which can lead to e.g., a temporary drop in canopy cover).

These recommendations also link to the four key messages resulting from the

project:

Let's keep our Nordic cities green as they grow and transform.

Use 3+30+300 to assess, promote, and celebrate the possibilities of
urban trees.

The city is an unnatural habitat for trees, and thus, specific actions are
needed to ensure that trees thrive and contribute to better cities.

Relationships between socio-economic vulnerability, trees, and green
space have a specific Nordic dimension.
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Sammanfattning pd svenska

| den har rapporten presenteras resultat fran projektet "Yggdrasil - The Living
Nordic City", som dr en del av det stérre programmet Nordic Cities Nature-
Based Solutions som syftar till att bidra till att uppnd Vision 2030 - att géra
Norden till vérldens mest hdllbara och integrerade region. Projektet fokuserar
pd att frdmja naturbaserade I6sningar i stdder och kommuner i hela Norden
och fokuserar pd 3+30+300-principen, som dr en relativt ny princip fér
stadstrdd och grénska, med betoning pd biologisk méangfald, klimatanpassning
och folkhdlsa. 3+30+300-principen ger tydliga kriterier f6r miniminiva av trad
som bér finnas i vara stdder: alla medborgare ska kunna se 3 stora trad frén
sitt hem, sin skolq, sin arbetsplats eller sin va@rdplats; Det bér finnas minst 30
procent tradkrontdckning i varje kvarter; och ingen boér bo mer édn 300 meter
frdn narmaste offentligt tillgéngliga (och hégkvalitativa) grénomrade.

Yggdrasil - The Living Nordic City har haft som mal att:

o Utvardera 3+30+300-principens effektivitet ndr det gdller att férbattra
folkhalsan, klimatféréndringarna och den biologiska mangfalden, med

sarskilt fokus pd& inhemska tradarter.

o Vagleda de nordiska [dnderna i deras implementering av Kunming-
Montreal Global Biodiversity Framework Target 12 om gréna stader
(Target 12 (cbd.int)) och stédja deras arbete med Target 8 och 11 om
klimatférandringar, naturbaserade I6sningar och ekosystemtjdnster
(Target 8 och 11(cbd.int)).

o Etablera ett samarbetsnatverk mellan nordiska stdder for att framja

bevarandet och expansionen av lokala tradbestdnd.

o | ldnder och omrdaden dar 3+30+300-principen kanske inte @r relevant att
genomfdra pd grund av bristen pd inhemska tradarter och svarigheten
att nd hég tradkrontackningsgrad, ar syftet att bedéma realistiska steg
mot 3+30+300 och rekommmendera alternativa satt att 6ka den urbana

grénskan utifrdn t.ex. inhemsk vegetation.

Som denna rapport har dokumenterat har omfattande information och analys
tillhandahdllits om den nuvarande implementeringen av 3+30+300-principen i
de nordiska ldnderna och stdderna. Resultaten inkluderar bland annat en
dversikt av statusen fér urbana tradbestdnd och grénytor enligt denna princip i
alla nordiska lander. Denna visar att de flesta Idnder och kommuner har héga
resultat vad gdller dverensstdmmelse med 3+30+300, dven om det finns vissa
skillnader mellan I[adnderna, vilket Tabell ES1 visar. Finland och Norge har den
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hégsta dverensstdmmelsen med 3+30+300, ddr majoriteten av byggnaderna
har héga podng pd alla tre komponenterna, medan Island och Grénland (inte
férvdnande, med tanke pd deras generellt [&ga tradnivder) har de lagsta
resultaten.

Mer betydelsefullt &n de nationella bedémningarna &r dock analyser pé
kommunal niva. Sarskilt gap-analysen for de deltagande kommunerna har
visat att det finns mojligheter att ytterligare férbdttra dverensstdmmelsen
med 3+30+300. Resultaten som presenteras i denna rapport belyser ocksé
kopplingarna mellan 3+30+300 och folkhdlsa, klimatférandringar och biologisk
mangfald.

Tabell ES1. Oversikt av podng enligt 3+30+300-principen fér nordiska ldnder. Procentsatserna och genomsnittsvdrden avser
samtliga byggnader i respektive land, inklusive stads- och landsbygdsomrdaden. Grénomrdde definieras i detta
sammanhang som ett allmdnt tillgdngligt grénomrdde pd minst 1 hektar, i linje med de definitioner som anvdénds fér att

bedéma 300-komponenten i 3+30+300-principen.

Overensstémmelse hos byggnader Genomsnitt per byggnad
3- (%) 30-regeln 300- Positivt Alla 3 Antal trad Tradkrons- | Avstdnd
(%) regeln (%) | totalbetyg | regler p& tdackning till
(%) en gdng (%) gréonomrade
(%) (m)

Norge 85.63 84.06 95.88 92.29 74.48 40.39 54.83 42.0
Danmark 71.70 32.83 93.45 66.96 26.73 24.31 26.25 60.6
Sverige 83.11 79.94 97.23 89.74 70.74 38.24 53.99 271
Aland 86.48 92.48 51.40 88.02 43.89 40.96 60.25 3299
Finland 97.55 92.54 97.70 9712 87.39 56.69 56.24 22.6
Faréarna 73.67 18.56 80.75 51.74 1727 28.47 16.23 140.2
Island 39.26 4.08 51.52 23.50 3.57 11.00 7.93 327.7
Gronland 1.46 0.02 2.73 0.10 0.01 0.18 0.43 632.2
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Arbetet som Yggdrasils projektgrupp har utfért ger ett viktigt bidrag till
uppfyllandet av mal och policyer relaterade till grénytor, biologisk méangfald och
naturbaserade 1&sningar pd olika nivder, inklusive Kunming-Montreal Global
Biodiversity Framework Target 11. | denna rapport presenteras konkreta satt att
integrera 3+30+300 i politik och planer, baserat p& erfarenheter fran nordiska
lander och stdder samt frén andra lander. Ett exempel pd ett relevant
policyramverk ar dversiktsplaner, men som flera svenska stdder visar kan 3+30+300
aven inkluderas i kommunala gréonplaner. Principen har potential att bli en viktig
genomférandemekanism och mattstock fér den bredare implementeringen av
naturbaserade |6sningar, och kan dessutom bidra till en mer rattvis férdelning av

dessa [6sningar.

Yggdrasil-projektet har skapat ett natverk av organisationer och kommuner som
kan hjdlpa till att driva implementeringen av 3+30+300 framdat och stdrka insatser
for att forbattra biologiska mangfalden, folkhalsan och klimatdtgdrderna, till
exempel genom en bredare anvdndning av naturbaserade |6sningar i nordiska

kommuner. Viktigt kunskaps- och erfarenhetsutbyte har skett inom detta natverk.

Aven om de flesta nordiska lander och kommuner &r val [dmpade att genomféra
3+30+300 dar det viktigt att arbeta kontextspecifikt och inse att férutsattningar
och behov kommer att skilja sig at.

Trad och gronytor dar viktiga for klimatanpassning och hdlsofrdmjande, och dven
[dnder och regioner med Idgre tradtdackning, som Faréarna och Island, visar att
3+30+300 kan vara ett anvdndbart verktyg fér att forbattra urbana och andra
bebyggda omrdden. Det ar dock uppenbart att lokala landskaps- och
biodiversitetsfrdgor behdver beaktas. Rapporten visar ocksd den roll som biologisk
mangfald och inhemska trdd spelar for att uppfylla politiska mal fér beboeliga och
motstdndskraftiga stdder, samtidigt som den belyser vikten av mdngsidiga och
motstdndskraftiga trddbestdnd som &ven inkluderar icke-inhemska arter.

Baserat pd arbetet inom Yggdrasil kan flera rekommendationer ges, b&de for en
bredare miljdanpassning av nordiska kommmuner och implementering av

naturbaserade |6sningar och specifikt for implementering av 3+30+300-principen.

Tabell ES2 ger en oversikt 6ver projektrekommendationer for évergripande
genomfdrande av naturbaserade 16sningar, samt specifikt for implementering av
3+30+300-principen.
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Tabell ES2. Rekommendationer fran projektet Yggdrasil — The Living Nordic City. (Fér mer detaljer, kéllor och liknande
hdnvisar vi till hela rapporten.)

Omrdade for Sarskilda rekommendationer

rekommendation

Overgripande rekommendationer

Policy och planering ° Nordiska stdder och kommmuner har en ldng tradition av att skapa gréna stader. | takt med
fértéatning, klimatféréndringar och férlust av biologisk méngfald hotas dock denna tradition. Det
finns en risk att urbana omrdden blir mindre gréna, vilket ocks& gér dem mer s@rbara och mindre
levande och hdlsosamma. Medvetenheten om denna risk méste 6ka, och dtgdrder mdéste vidtas
for att motverka den.

° Kopplat till ovanst&ende &r det viktigt att sdkerstalla att grénomrdden och trdd inte tas bort i
fortatning och exploatering som syftar till att 6ka attraktiviteten och tryggheten i
socioekonomiskt utsatta omrdden.

° Tillracklig tradkronst&ckning och grénomrdden behdver tillhandahdllas i nya utvecklingsomraden
fér att undvika skapandet av framtida utsatta stadsdelar. Ett varmare, torrare och vatare klimat
med flera extrema vaderhéandelser kommer att pdverka véra nordiska stéder, och omrdden utan
trad och grénska blir d& mer utsatta och sérbara.

° For att maximera de socioekonomiska férdelarna med tréd mdste de integreras i den bredare
stadsplanerings- och utvecklingspolicy. Tradplanteringsinitiativ bér samordnas med bostads-,
transport- och folkhdlsostrategier for storre effekt.

° Barn, dldre, sjuka eller p& annat s&tt utsatta &r sarskilt i behov av grén infrastruktur och nérhet
till offentliga grénomréden av hég kvalitet, dels fér att de ar mer kdnsliga for effekterna av
|luftféroreningar och vdarme, dels fér att de ofta tillbringar en stor del av sin tid nara sina hem
eller olika institutionella miljcer.

° Implementeringen av 3+30+300-principen boér ses i ett bredare internationellt och nationellt
politiskt sammanhang. Till exempel satter EU:s nya lag om naturrestaurering minimikrav p&
tradkrontéckning och andelen offentliga grénomrdden i vara st&der.

Finansiering och ° Offentliga investeringar i urban gronska och incitament fér privata mark&agare att plantera och
investering underhdlla trad ar av avgdrande betydelse. Stdderna kan inféra skatteldttnader eller bidrag for
miljsanpassningsinsatser. Aven om finansiering och investeringar inte specifikt omfattades av
Yggdrasil-projektet, dr det tydligt att l&dngsiktiga program fér bibehdllandet av gréna utemiljder
kraver tillrdckliga resurser, inte minst fér att sékerstdlla en 1&ngsiktig férvaltning.

Skydd och férvaltning ° Existerande trad i stadsmiljé mdste bevaras och vardas. Detta ar sarskilt viktigt fér dldre trad
av trad eftersom dessa ger fler ekosystemtjénster Gn mindre trad.

° Skyddsdtgarder bor vidtas fér gatu- och stadstrdd i ndrheten av bebyggelse, bdde ovan och
under mark, s& att tréden kan bli dldre och tillhandahdlla fler ekosystemtjanster.

° Viktiga trdd som ar i behov av véxtbdddsrenovering for att férbattra vaxtférhallandena bor
identifieras och tas om hand pé lampligt satt.
° De nordiska kommunerna bér satsa mer resurser pd att kartldgga och évervaka sina

tradbestdnd. Ju mer data som samlas in, desto bdttre politik fér tradens mangfald kan de leda
till och medféra.

Tradartsval och ° Att plantera trad utan hdnsyn till artval och placering bor undvikas. Det ar viktigt att ta hdnsyn
placering till framtida klimat och biologisk mangfald.
° Plantera fér l&dngsiktighet: valj trad som har plats att véaxa sig stora. Farre, men valplanerade

trad &r battre &n madnga smad som inte f&r mojlighet att utvecklas.

° Anvand en varierad artblandning fér att skapa ett héllbart och motst&ndskraftigt tradbestand.
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Traddiversitet, inklusive
anvdndning av
inhemska och exotiska
arter

° Att strdva efter en mer diversifierad trddpopulation ar viktigt fér att begrénsa och anpassa sig
till klimatférandringen. Alla nordiska kommuner har fér narvarande inte ett tillrackligt
diversifierat trddbestdnd och blir darfér sdrbara for klimatféréandringar, befintliga och nya
skadedjur samt sjukdomar. M@ngfalden av trddarter kan dkas genom att plantera nya arter
istdllet fér de vanligare arterna inom staden, till exempel baserat p& arternas lamplighet i
framtida klimatscenarier. Vidare gér diversitet inom tréadarter populationerna mindre s&rbara fér
férandringar i miljén och 6kar deras anpassningsférmdéga. Mangfald handlar ocksd om en god
Aldersférdelning fér att kunna bibehdlla en tradkronstdckning éver tid. | parker och skogar kan
férekomsten av déd ved ocksd gynna den biologiska mdangfalden.

° Diversitet dr ocksd viktigt fér att minska ekosystemtjdnsternas negativa effekter, som
pollenallergener, och traddiversitet ar positivt fér madngfalden av flora, fauna och svampar som
&r beroende av olika arter. Dessutom bér val av trdd inkludera bédde positiva och mer utmanande
egenskaper hos trdd, dven pd lang sikt.

° Det bor sdkerstdllas att nya trdd vdljs inte bara fér det befintliga klimatet, utan dven fér det
framtida klimatet.

° Antalet tradd som planteras enbart for prydnad bér i manga fall minska till férman fér tréd som
ar avsedda att ge skugga, eftersom temperaturreglering och andra klimatrelaterade férdelar
med trad har blivit en prioritet.

° Anvdndningen av exotiska trddarter bor ske med stor forsiktighet. Det ar viktigt att vara
noggrann med att undvika att invasiva arter introduceras, d& dessa kan sprida sig och konkurrera
med den lokala floran och habitat. Anvandning av icke-inhemska véxter kan ocksé péverka
pollineringspopulationer negativt. Darfor ar det viktigt att folja respektive lands
rekommendationer fér att undvika anvédndning av invasiva arter.

Samhdllsengagemang

° Att engagera lokalsamhadllen i urbana tradinitiativ framjar en kénsla av dgarskap och sdkerstaller
att tradplanteringsprojekt ar i linje med samhdllets behov. Deltagande i lokala projekt kan ocksé&
stdrka inv@narna och sakerstélla ldngsiktig framgdéng.

3+30+300-specifika reko

mmendationer

Overgripande strategi
och implementering av
3+30+300

° Det ar viktigt att formulera en tydlig, I&ngsiktig vision fér trédden och grénomrddena i kommunen
(eller i en annan skala) och darefter se hur 3+30+300 kan hjdlpa till att leverera denna vision.

° Principen ar en bra utgdngspunkt eftersom den har en gedigen evidensbas, testas och
implementeras alltmer och fungerar som ett internationellt riktmdrke. Principen faststdller ett
enkelt mal eller riktlinje som kombinerar vikten av grénomrdden som &r synliga, jdmnt férdelade
och tillgangliga for rekreation.

° Man mdste alltid integrera 3+30+300 i ett bredare policy- och planeringssammanhang, med
andra riktlinjer, matvdrden etc. Principen ar inte bara fér trad- och gronomrddesplaner och
policyer. Férsdk dven integrera i planer och policyer fér halsa, klimatdtgéarder, biologisk mangfald,
social rattvisa, utbildning med mera. Arbeta dock kontextspecifikt och se vad som &r realistiskt
och dnskvart.

° Overvég hur lamplig 3+30+300-implementering &r for lokala sammanhang. | vissa fall kan det
anses vara mindre lampligt att plantera fler trad i specifika omrdden, t.ex. med hansyn till lokala
livsmiljoer.

° Glém inte lokalsamhdllena och deras 6nskemdl. Hitta satt att engagera dem i implementeringen
av 3+30+300.

° Begdr inte att en ny bebyggelse ska vara 3+30+300-kompatibel frdn bérjan, eftersom detta &r

omdijligt (sdvida inte omrd&det har en betydande befintlig vegetation som kan bevaras). Trad tar
tid att vaxa. Ett alternativ kan till exempel vara att du begdr att den ska vara 3+30+300-
kompatibel om 20 ar.

° Ldar av andra, eftersom fler kommuner — Gven i Norden — skaffar sig erfarenhet av att
implementera principen.

° Genomféra gap-analyser och satt prioriteringar for implementeringen av 3+30+300 ddr behoven
&r som storst, till exempel i ndrheten av férskolor, skolor, vardinréttningar och andra typer av
sociala institutioner, samt i omréden med en hég andel barn och aldre.
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Beddémning och
uppféljning

° Det ar viktigt att géra en férsta 3+30+300-bedémning av din kommun, stadsdel eller annat
omréde.

° Du kan kombinera 3+30+300-analyser med andra relevanta kartor, som till exempel socio-
demografiska analyser och klimatkartor som visas i denna rapport. Det gér dven att inkludera
exempelvis mobilitetskartor, kartor éver underjordisk infrastruktur och liknande.

° En gapanalys hjdlper dig avgéra var du bor prioritera och bérja férst och kan se olika ut beroende
p& om fokus ar pd kommunen som helhet eller specifika stadsdelar, markanvandning eller
byggnadstyper (till exempel skolor, sjukhus och dldreboenden).

° De individuella komponenterna 3, 30 och 300 hjdlper dig avgéra om dina insatser ska riktas mot
att skapa en park, fler gatutrad eller battre stéd och policyer fér trad pé privat mark.

° Som en uppfdljning kan du dver tid vervaka om dina insatser har varit effektiva. Dessutom kan
du koppla 6vervakningen av dina 3+30+300-resultat till (férandringar i) olika ekosystemtjdnster,
som avkylning och folkhdlsoférbattringar. Olika bedédmningsverktyg, till exempel i-Tree, kan hjdlpa
till med detta och ibland ocks& ge insikter i ekonomiska kostnader och férdelar.

° Viktigt att notera &r att 3+30+300 bér ses som en miniminivd. Detta dr sdrskilt viktigt i den
nordiska kontexten d& stdderna hér generellt har hdga podéng pd en eller flera av principens
komponenter. Vara goda férutsdttningar och l&nga historia av att bevara och véarna urbana
grénomrdden &r en styrka som inte bér tas fér givet.

° L4t dig inte nedslds av en minskning i en av de tre komponenterna. Det kan finnas goda skdl till
det, till exempel ett byte av vissa trédarter till andra som &r mer klimattdliga eller funktionella
(vilket kan leda till en tillfallig minskning av tradkronstackningen).

Dessa rekommendationer kopplas ocksa till fyra viktiga budskap som resulterar
fran projektet:
o L4t oss hdlla vara nordiska stdder gréona ndr de véxer och férandras.

o Anvdnd 3+30+300 for att beddma, framja och fira maojligheterna med
stadstrad.

o Staden dr en onaturlig livsmiljo for trad, och darfér behdvs sdrskilda
A&tgdrder for att se till att trdden trivs och bidrar till battre stader.

o Relationen mellan socioekonomisk utsatthet, tréd och grénomréaden har

en specifik nordisk dimension.
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Sammendrag pa norsk

Denne rapporten presenterer funn fra prosjektet «Yggdrasil — The Living Nordic
City», som er en del av det sterre programmet Nordic Cities Nature-Based
Solutions. Programmet har som mal & bidra til & n& Visjon 2030 - & gjere
Norden til den mest baerekraftige og integrerte regionen i verden. Yggdrasil-
prosjektet sgker & fremme naturbaserte lgsninger i byer og kommuner i hele
Norden. Det tar utgangspunkt i 3+30+300-prinsippet, som er en ganske ny
tommelfingerregel for urbane treer og grentomrader, og som legger vekt p&
biologisk mangfold, klimatilpasning og folkehelse. 3+30+300-prinsippet gir
klare kriterier for minimumsbehovet for treer i vdre urbane nabolag: alle
innbyggere skal kunne se 3 store traer fra sitt hjem, sin skole, arbeidsplass eller
omsorgssted; det bar veere minst 30 prosent trekronedekning i hvert nabolag;
og ingen ber bo mer enn 300 meter fra naermeste offentlig tilgjengelige

grentomrdde av hey kvalitet.
Yggdrasil - The Living Nordic City har hatt som mal &:

o Evaluere 3+30+300-prinsippets effektivitet ndr det gjelder & forbedre
folkehelse, klimatilpasningsevne og biologisk mangfold, med spesielt

fokus pd hjemmehgrende treslag.

o Veilede de nordiske landene i deres implementering av Kunming-
Montreal Global Biodiversity Framework Mal 12 om grenne byer (Target
12 (cbd.int)) og stette deres arbeid med Mal 8 og 11 om klimaendringer,
naturbaserte lgsninger og skosystemtjenester (Target 8 og 11 (cbd.int)).

o Etablere et samarbeidsnettverk mellom nordiske byer, og fremme
bevaring og utvidelse av lokale trebestander.

o | land og omrdéder der gjennomfering av 3+30+300-prinsippet kanskje
ikke er relevant p& grunn av mangel pd hjemmeharende treslag og
vanskeligheter med & n& hey grad av trekronedekning, er mdlet & vurdere
realistiske steg mot 3+30+300 og anbefale alternative mdter & gjere
byer grennere, med utgangspunkt i for eksempel hjemmeharende

vegetasjon.

Som denne rapporten har dokumentert, er omfattende informasjon og
analyser av dagens implementering av 3+30+300-prinsippet i de nordiske
landene og byene gjort tilgjengelig. Funnene inkluderer blant annet en oversikt
over statusen til urbane trebestander og grentomrdder i alle nordiske land, i
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henhold til dette prinsippet. Oversikten viser at de fleste land og kommmuner
oppndr gode resultater ndr det gjelder etterlevelse av 3+30+300., selv om det
er noen forskjeller mellom land, som vist i Tabell S1. Finland og Norge har
hayest oppndelse etter 3+30+300, der mesteparten av all bebyggelse scorer
hayt pd alle tre komponentene. Island og Grenland viser (ikke overraskende,
gitt deres generelt lave tredekke) de laveste poengsummene.

Analyser pd kommunenivd er imidlertid viktigere enn de nasjonale vurderingene.
Her har spesielt gap-analysen for de deltakende kommunene vist at det er
muligheter for & forbedre oppndelsen av 3+30+300 ytterligere. Resultatene
som presenteres i denne rapporten fremhever ogsé koblingene mellom
3+30+300 og hensynet til folkehelse, klimaendringer og biologisk mangfold.

Tabell S1. Oversikt over poeng etter 3+30+300-prinsippet for de nordiske landene. Prosentene og giennomsnittsverdiene
refererer til alle bygninger i hvert enkelt land, inkludert byer- og rurale omrdder. | denne sammenheng defineres et

grentomrade som en park eller et grentomrdde som er minst T hektar stort og offentlig tilgjengelig.

Prosentvis overenstemmelse av bygninger som oppnar Gjennomsnitt per bygning
3-treer (%) | 30- 300- Positiv Alle Antall Trekrone- Avstand til
prosent meter samlet 3+30+300 | treer dekning% grentomréd
dekning avstand poengsum | samtidig (m)
(%) (%) (%) (%)
Norge 85.63 84.06 95.88 92.29 74.48 40.39 54.83 42.0
Danmark 71.70 32.83 93.45 66.96 26.73 24.31 26.25 60.6
Sverige 831 79.94 97.23 89.74 70.74 38.24 53.99 271
Aland 86.48 92.48 51.40 88.02 43.89 40.96 60.25 329.9
Finland 97.55 92.54 97.70 9712 87.39 56.69 56.24 22.6
Faergyene 73.67 18.56 80.75 51.74 1717 28.47 16.23 140.2
Island 39.26 4.08 51.52 23.50 3.57 11.00 7.93 327.7
Grenland 1.46 0.02 2.73 0.10 0.01 0.18 0.43 632.2
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Arbeidet som er utfert av Yggdrasil-prosjektgruppen gir et viktig bidrag til den
videre oppfyllelsen av policyer og mal for grentomrdder, biologisk mangfold og
naturbaserte lasninger pd ulike nivder, inkludert M4l 11 i Kunming-Montreal Global
Biodiversity Framework. Konkrete mater & innlemme 3+30+300 i retningslinjer og
planer er gitt i denne rapporten, basert pd erfaringer fra nordiske land og byer, s&
vel som andre steder. Et eksempel pd et relevant politisk rammeverk er
omrddeplaner, men som flere svenske byer viser, kan 3+30+300 ogsd inngd i
kommuneplanarbeid. Prinsippet har potensial til & veere en viktig
gjennomfaringsmekanisme og malestokk for implementering av naturbaserte
lzsninger i en starre utstrekning, og kan bidra til en mer rettferdig fordeling av disse
lzsningene.

Yggdrasil-prosjektet har etablert et nettverk av organisasjoner og kommuner som
kan bidra til & fremme implementeringen av 3+30+300 og arbeidet med & styrke
biologisk mangfold, folkehelse og klimatiltak, for eksempel gjennom implementering
av naturbaserte Igsninger i nordiske kommmuner. Innenfor dette nettverket har det
foregdtt viktig kunnskaps- og erfaringsdeling.

Selv om de fleste nordiske land og kommuner har gode forutsetninger for &
gjennomfare 3+30+300, er det viktig & jobbe kontekstspesifikt og erkjenne at
forutsetninger og behov vil variere. Traer og grentomrdader er viktige for
klimatilpasning og helsefremmende arbeid, og selv land og regioner med lavere tre-
og skogdekning, slik som Faerayene og Island, viser at 3+30+300 kan vaere et nyttig
verktgy for & forbedre byomrader og andre bebygde omrdder. Det er Gpenbart at
lokale landskaps- og biodiversitetsspersmal ma tas i betraktning. Denne rapporten
viser ogsd rollen som biologisk mangfold og hjemmehgrende traer spiller for &
oppfylle politiske mal om levelige og motstandsdyktige byer. Samtidig fremhever
rapporten betydningen av en variert og robust urban trebestand som ogsé
inkluderer ikke-hjemmehgrende arter.

Basert p& arbeidet i Yggdrasil-prosjektet gis flere anbefalinger, b&dde overordnet for
planlegging av grennstrukturen i nordiske kommuner og implementering av
naturbaserte lgsninger, og spesifikt for implementering av 3+30+300-prinsippet.

Tabell S2 gir en oversikt over prosjektanbefalinger for overordnet
gregnnstrukturplanlegging og implementering av naturbaserte Igsninger, og
spesifikt for implementering av 3+30+300-prinsippet.
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Tabell S2. Anbefalinger som falger av Yggdrasil - The Living Nordic City-prosjektet (For mer detaljer, kilder og lignende viser
vi til den fullstendige rapporten).

Virkeomrade for Spesifikke anbefalinger

anbefalinger

Overordnede anbefalinger

Policy og planlegging ° Nordiske byer og kommuner har en lang tradisjon for grentstrukturplanlegging. | mate
med fortetting, klimaendringer og tap av biologisk mangfold er imidlertid denne tradisjonen
truet. Det er en risiko for at byomrdder blir mindre grenne, og dermed ogsd mer sdrbare og
mindre levelige og helsefremmende. Bevisstheten om denne risikoen md heves og det mé
iverksettes tiltak for & motvirke den.

° Knyttet til punktet over er det viktig & sikre at grentomrdder og treer ikke fjernes i
byutviklingsprosjekter eller fortettingsstrategier som har mal om & eke attraktiviteten og
tryggheten i sosioskonomisk utsatte omrader.

° Det ma sikres tilstrekkelig trekronedekning og grentomréder i nye utbyggingsprosjekter for &
unngd & skape fremtidig utsatte nabolag. Et varmere, terrere og vatere klima, med flere
ekstreme vaerhendelser, vil pdvirke vare nordiske byer, og omr&der uten trzer og grentomrdader vil
bli mer utsatt og sérbare.

° For & maksimere de sosiogkonomiske fordelene ved traer, m& de integreres i overordnet
byplanlegging og strategier for byutvikling. Treplantingsinitiativer ber samordnes med bolig-,
transport- og folkehelsestrategier for & oppnd sterre effekt.

° Barn, eldre, syke eller p& annen mate sdrbare personer er spesielt avhengige av grenn
infrastruktur og neerhet til offentlige grentomrd&der av hey kvalitet. Dels fordi de er mer
felsomme for effektene av luftforurensning og varme, og dels fordi de ofte tilbringer en stor del
av tiden i nzerheten av hjemmet eller ulike institusjoner.

° Implementering av 3+30+300-prinsippet ber ses i en staerre internasjonal og nasjonal politisk
kontekst. EUs Forordning om naturrestaurering setter for eksempel minimumskrav til
trekronedekning og andel offentlig grentareal i byene (Kommisjonen har markert regelverket som
E@S-relevant. Dette er ved tidspunktet for denne rapportens publisering til vurdering p& norsk

side).
Finansiering og ° Offentlige investeringer i forvaltning av den urbane skogen, samt insentiver for private
investering grunneiere til & plante og vedlikeholde trzer, er avgjerende. Bykommuner kan implementere

skattelettelser eller tilskudd til grenne initiativer. Selv om finansiering og investeringer ikke ble
spesifikt adressert av Yggdrasil-prosjektet, er det ingen tvil om at forsvarlige program for urbane
treer og grentomrdder krever tilstrekkelige midler, ikke minst for & sikre langsiktig forvaltning.

Forvaltning og ° Vi md bevare og skjotte eksisterende treer i bylandskapet. Dette er spesielt viktig for eldre traer
beskyttelse av traer siden disse gir flere gkosystemtjenester enn unge treer.
° Det ber iverksettes beskyttelsestiltak for gate- og bytreer i neerheten av byggeprosjekter, b&dde

over og under bakken, slik at traerne kan bli eldre og gi flere skosystemtjenester.

° Viktige treer, som har behov for, og egner seg for renovering av rotsonen ber identifiseres og
ivaretas pd riktig mate.

° Nordiske kommuner ber sette av mer ressurser til & kartlegge og overvdke sine trebestander. Jo

mere data som samles inn, desto bedre retningslinjer kan utformes og implementeres for & sikre
et mangfold av treer

Valg av treslag og ° A plante traer uten hensyn til artsvalg og plassering ber unngds. Det er viktig & ta hensyn til
planting fremtidige klimaforhold og biologisk mangfold.
° Treplanting er langsiktig. Plant treer som har plass til & vokse seg store. Det er bedre med feerre

og godt planlagte traer som har en reell sjanse til & vokse seg eldre og sterre, enn til mange
mindre som ikke f&r mulighet til & utvikle seg.

° Serg for at det plantes en variasjon av arter for en beaerekraftig og motstandsdyktig urban
trebestand.
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Artsfordeling, inkludert
bruk av
hjemmehgrende og
eksotiske arter

A tilstrebe sterre artsmangfold i trebestanden er viktig for & tilpasse seg og dempe risiko ved
klimaendringer. Ikke alle nordiske kommuner har i dag tilstrekkelig diversitet i sin urbane
trebestand. De blir dermed sdrbare for klimaendringer og for névaerende og fremtidige skadedyr
og sykdommer. Diversiteten kan gkes ved & plante nye treslag i stedet for de mer vanlige artene i
byen. Dette kan for eksempel baseres p& artenes tilpasningsevne for fremtidige klimascenarier.
Diversitet innen samme treslag, bidrar til & gjere populasjonene mindre s&rbare for endringer i
miljeet og eker deres potensial for tilpasning. Diversitet er ogsé knyttet til en god aldersfordeling,
slik at en tilstrekkelig trekronedekning kan opprettholdes over tid. | parker og skogsomrader kan
forekomsten av ded ved ogsé fremme biodiversitet.

Diversitet er viktig for dempe ulemper ved noen treer, slik som pollenallergener. Variasjon i valg av
treslag er ogsd positivt for mangfoldet av flora, fauna og sopp som er avhengig av ulike arter.
Valg av ulike treer ber gi rom for bdde positive og mer utfordrende egenskaper ved trzer, ogsé pd
lang sikt.

Det ber sikres at nye treer ikke bare velges for det ndvaerende klimaet, men ogsd tilpasses
fremtidig klima.

Andelen treer som plantes for pryd alene, ber i mange tilfelle reduseres til fordel for treer som kan
bli sterre og gi skygge, ettersom temperaturregulering og andre klimamessige fordeler ved traer
prioriteres.

Bruk av eksotiske treer ber skje med stor forsiktighet. Det er ngdvendig & veere forsiktig nér det
gjelder risikoen for at invasive arter introduseres der de kan spre seg og konkurrere med lokal
flora og habitater. Bruk av eksotiske planter kan ogsd pdvirke pollinator populasjoner

negativt. Det er derfor viktig & felge det enkelte lands anbefalinger for & unngd bruk av invasive
arter.

Involvering av
lokalsamfunnet

A engasjere lokalsamfunnet i urbane initiativ for treer, fremmer en folelse av eierskap og sikrer at
treplantingsprosjekter er i trdd med behov i lokalmiljget. Deltakelse i lokale granne prosjekter kan
gi beboere kunnskap og mestring og derigjennom sikre langsiktig suksess.

Spesifikke anbefalinger for 3+30+300

Overordnet tilneerming
og implementering av
3+30+300

Det er viktig & formulere en klar, langsiktig visjon for treerne og grentomrd&dene i kommunen (eller
pd et annet nivd) og deretter vurdere hvordan 3+30+300 kan anvendes som et verktay for &
realisere denne visjonen.

3+30+300-prinsippet er et godt utgangspunkt, siden det har et godt evidensgrunnlag. Det blir
stadig mer testet og iverksatt, og det fungerer som et internasjonalt referansepunkt. Prinsippet
fastsetter et enkelt maltall eller rettesnor som kombinerer viktigheten av grentomrdder som er
synlige, jevnt fordelt og tilgjengelige for rekreasjon.

3+30+300 ma alltid integreres i en starre policy- og planleggingskontekst, sammen med andre
retningslinjer, méltall osv. 3+30+300 gjelder ikke bare for planer eller policyer for treer

og grentstruktur, men ber integreres i planer og strategier for folkehelse, klimatiltak, biologisk

mangfold, sosial rettferdighet, utdanning, osv. Tilpass arbeidet til den lokale konteksten og hva
som er realistisk og enskelig.

Vurder hvor hensiktsmessig det er & implementere 3+30+300 i den lokale konteksten. | noen
tilfeller kan det & plante flere treer i omrddet vaere mindre hensiktsmessig og i strid med for
eksempel hensynet til lokale habitater.

Ikke glem lokalmiljgene og deres gnsker. Finn mdter & engasjere dem i implementeringen av
3+30+300.

Ikke forvent at et nytt utbyggingsomrdde eller prosjekt skal veere 3+30+300-kompatibel fra
starten. Dette er umulig, med mindre utbyggingen er i et omrdde der betydelig eksisterende
vegetasjon kan bevares. Treer trenger tid for & vokse. Et alternativ kan veere & be om at omrdédet
skal veere i trdd med 3+30+300-prinsippet om for eksempel 20 &r.

Leer av andre, etter hvert som flere kommuner - ogsd i Norden - gjer seg erfaringer med &
implementere prinsippet.

Gjennomfer gap-analyser og prioriter implementering av 3+30+300 der behovene er sterst, for

eksempel i neerheten av barnehager, skoler, omsorgsinstitusjoner og andre typer sosiale
institusjoner, samt i omrédder med hgy andel barn og eldre.
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Vurdering og
oppfelging

° Det er viktig & foreta en innledende 3+30+300-vurdering av kommunen, bydelen eller en annen
aktuell omrddeavgrensning.

° 3+30+300-analyser kan sammenstilles med andre relevante kart, for eksempel
sosiodemografiske analyser og klimakart som vises i denne rapporten. Det er ogsd mulig &
inkludere for eksempel mobilitetskart, kart over infrastruktur i bakken og lignende.

° En gap-analyse forteller hvor tiltak ber prioriteres og pdbegynnes ferst. Denne kan se ulik ut
avhengig av om fokus er kommunen som helhet, eller spesifikke nabolag, type arealbruk eller
bygningstyper (for eksempel skoler, sykehus og eldreboliger).

° De individuelle 3-, 30- og 300-komponentene avslerer om innsatsen ber rettes mot & etablere
parkomrdder, plante flere gatetraer eller utforme bedre stotte eller policyer for traer p& privat
eiendom.

° Som oppfelging kan innsatsens effekt overvdkes over tid. Overvdkingen av 3+30+300-status kan

videre knyttes til (endringer i) forskjellige gkosystemtjenester, som temperaturregulering og
folkehelsegevinster. Ulike vurderingsverktay, inkludert i-Tree, kan hjelpe med dette og noen
ganger gi innsikt i skonomiske kostnader og fordeler.

° Det er viktig & merke seg at 3+30+300 begr sees pd som et minimumsnivd. Dette er spesielt viktig
i nordisk sammenheng ettersom byene her generelt skdrer heyt pé en eller flere av
komponentene. De gode forutsetningene og den lange historien med & bevare og ivareta urbane
grentomrdder er en styrke som ikke méa tas for gitt.

° Ikke bli motlas av en nedgang i en av de tre komponentene. Det kan vaere gode grunner til det, for
eksempel utskifting av enkelte treslag med andre som er mer klimatilpassede eller funksjonelle
(og som kan fegre til for eksempel et midlertidig fall i trekronedekningen).

Disse anbefalingene knytter seg ogsa til de fire hovedbudskapene som felger av

prosjektet:

o La oss beholde vare nordiske byer grenne mens de vokser og utvikles.

o Bruk 3+30+300 til & vurdere, fremme og feire mulighetene med traer i
byen.

o Byen er et unaturlig habitat for traer, og derfor er det nedvendig med

spesifikke tiltak for at traer skal trives og bidra til bedre byer.

o Sammenhenger mellom sosiogkonomisk s&rbarhet, traer og
grentomrdder har en egen nordisk dimensjon.
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Yhteenveto suomeksi

Tdssd raportissa esitelladn tuloksia Yggdrasil - The Living Nordic City -
hankkeesta, joka on osa laajempaa Nordic Cities Nature-Based Solutions -
hanketta, joka pyrkii tekem@dan Pohjoismaista maailman kestdvimmadan ja
integroituneimman alueen vuoteen 2030 mennessd. Luontopohjaisten
ratkaisujen edistdmiseen kaupungeissa ja kunnissa kaikkialla Pohjoismaissa
keskittyva hanke perustuu 3+30+300-periaatteeseen, joka on melko uusi
nyrkkisadanté kaupunkipuille ja viherryttdmiselle ja korostaa luonnon
monimuotoisuutta, ilmastonmuutokseen sopeutumista ja kansanterveyttad.
3+30+300-periaate tarjoaa selkedt kriteerit kaupunkipuiden
vahimmadistarjonnalle kaupunkiyhteiséissdmme: Kaikkien kansalaisten on
voitava ndhdad 3 isoa puuta kotoaan, koulustaan, tyépaikaltaan tai
hoitopaikaltaan. Jokaisella asuinalueella tulisi olla vahintddn 30 prosentin
puiden latvuspeittdvyys. Kenenkddn ei pitdisi asua yli 300 metrin pddssa
[Ghimmadstd julkisesta (ja laadukkaasta) viheralueesta.

Yggdrasil - The Living Nordic City -hankkeen tavoitteena on:

o Arvioida 3+30+300-periaatteen tehokkuutta kansanterveyden,
ilmastonmuutoksen ja biologisen monimuotoisuuden edistdmisessd
keskittyen erityisesti kotoperdisiin puulajeihin.

o Ohjata Pohjoismaita Kunming-Montrealin maailmanlaajuisen luonnon
monimuotoisuuskehyksen vihreitd kaupunkeja koskevan tavoitteen 12
toteuttamisessa ja tukea niiden tyotd ilmastonmuutosta,
luontopohjaisia ratkaisuja ja ekosysteemipalveluja koskevien tavoitteiden

8 ja 11 toteuttamisessa.

o Luoda pohjoismaisten kaupunkien vdlille yhteistydverkosto, joka edistdd
paikallisten puukantojen sdilymistd ja laajentumista.

o Maissaq, joissa 3+30+300-periaatteen tdytdntdédnpano ei ehkd ole
asianmukaista (esim. Farsaaret, Islanti ja Grénlanti) kotoperdisten
puulajien puuttumisen ja korkeiden latvustasojen saavuttamisen
vaikeuden vuoksi, tavoitteena on arvioida realistisia askeleita kohti
3+30+300-periaatetta ja suositella vaihtoehtoisia tapoja kaupunkien

viherryttdmiseen esimerkiksi alkuperdiseen kasvillisuuteen perustuen.
Kuten tdssd raportissa on dokumentoitu, 3+30+300-periaatteen nykyisestd

tdytdntdéonpanosta Pohjoismaissa ja kaupungeissa on saatu kattavaa tietoa ja
analyyseja. Tuloksiin kuuluu muun muassa yleiskatsaus kaupunkimetsien ja
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viheralueiden yleisestd tilasta tdmdn periaatteen mukaisesti kaikissa
Pohjoismaissa, mikd osoittaa, ettd useimmat maat ja kunnat saavat hyvat
pisteet 3+30+300-vaatimusten noudattamisessa, vaikka maiden vdlilla on
joitakin eroja, kuten ES1-taulukko osoittaa. Suomessa ja Norjassa 3+30+300-
vaatimukset tdayttyvat parhaiten, ja suurin osa kaikista rakennuksista saa
korkeat pisteet kaikista kolmesta osa-alueesta, kun taas Islannissa ja
Gronlannissa (mikd ei ole yllattavad, koska puusto on yleensd vahdistd) pisteet

ovat alhaisimmat.

Kansallisia arviointeja tarkedmpdd on kuitenkin kuntatason analyysi. Erityisesti
osallistuvien kuntien puuteanalyysi on osoittanut, ettd 3+30+300-vaatimusten
noudattamista on mahdollista parantaa edelleen. Tdssd raportissa esitetyt
tulokset korostavat myos 3+30+300-periaatteen yhteyksid kansanterveyteen,
ilmastonmuutokseen ja biologiseen monimuotoisuuteen.

Taulukko ES1. Katsaus Pohjoismaiden 3+30+300-periaatteen pisteisiin. Prosenttiosuudet ja keskiarvot koskevat kaikkia
rakennuksia kussakin maassa. Pisteet koskevat kaikkia rakennuksia kyseisissG maissa, mukaan lukien kaupungit ja
maaseutualueet. Viheralueella tarkoitetaan yleisélle avointa viheraluvetta, jonka pinta-ala on védhintddn 1 hehtaari
3+30+300-periaatteen 300 osatekijédn arvioinnissa kdytettyjen mddritelmien mukaisesti.

Keskiarvot taloa kohti

Rakennusten etdisyyden noudattaminen

3-sdanto 30-sdants | 300- Positiivinen | Kaikki 3 Puiden Latvus- Etdisyys
(%) (%) sddntd kokonais- s3dantda maara peittavyys | viher-
(%) piste- kerralla (%) alueeseen
maard (%) (m)
(%)
Norja 85.63 84.06 95.88 92.29 74.48 40.39 54.83 42.0
Tanska 71.70 32.83 93.45 66.96 26.73 24.31 26.25 60.6
Ruotsi 83.11 79.94 97.23 89.74 70.74 38.24 53.99 271
Ahvenan- 86.48 92.48 51.40 88.02 43.89 40.96 60.25 3299
maa
Suomi 97.55 92.54 97.70 9712 87.39 56.69 56.24 22.6
Farsaaret 73.67 18.56 80.75 51.74 1717 28.47 16.23 140.2
Islanti 39.26 4.08 51.52 23.50 3.57 11.00 793 327.7
Groénlanti 1.46 0.02 2.73 0.10 0.01 0.18 0.43 632.2
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Yggdrasil-projektiryhmdn tekema tyo tarjoaa tdrkedn panoksen viheralueiden,
biologisen monimuotoisuuden ja luontopohjaisten ratkaisujen politiikkojen ja
tavoitteiden laajempaan toteuttamiseen eri tasoilla, mukaan lukien Kunming-
Montrealin maailmanlaajuisen luonnon monimuotoisuuskehyksen tavoitteen 11.
Tdssd raportissa esitetddn konkreettisia tapoja integroida 3+30+300-periaatteen
kdytdantoihin ja suunnitelmiin Pohjoismaista ja pohjoismaisista kaupungeista seka
muualta saatujen kokemusten perusteella. Yksi esimerkki asiaankuuluvasta
poliittisesta kehyksestd on kaupunkimetsdtalouden yleissuunnitelmat, mutta kuten
esimerkki useasta ruotsalaisesta kaupungista osoittaa, 3+30+300 voidaan
sisdllyttdd jopa kuntien kattaviin suunnitelmiin. Periaatteella on mahdollisuuksia
toimia tdrkednd toimitusmekanismina ja mittarina luontopohjaisten ratkaisujen
laajemmalle toteuttamisella, myds oikeudenmukaisemmalla tavalla.

Yggdrasil-hankkeessa on luotu organisaatioiden ja kuntien verkosto, joka voi edistada
3+30+300-periaatteen toteutusta sekd luonnon monimuotoisuuden,
kansanterveyden ja ilmastotoimien edistdmistd esimerkiksi laajentamalla
luontopohjaisten ratkaisujen kdyttédnottoa pohjoismaisissa kunnissa. Tdssd
verkostossa on jaettu tdrkedd tietoa ja kokemuksia.

Vaikka useimmilla Pohjoismailla ja kunnilla on hyvat edellytykset toteuttaa
3+30+300-periaatetta, on tdrkedd tyoskennelld kontekstisidonnaisesti ja tunnistaaq,
ettd lahtokohdat ja tarpeet vaihtelevat. Puut ja viheralueet ovat tdrkeitd
ilmastonmuutokseen sopeutumisen ja terveyden edistdmisen kannalta, ja jopa
maat ja alueet, joissa on vihemman puita ja metsid, kuten Fdrsaaret ja Islanti,
osoittavat, ettd 3+30+300-periaate voi olla hyddyllinen tydkalu kaupunkialueiden ja
muiden rakennettujen alueiden parantamiseksi. On kuitenkin selvdd, ettd paikalliset
maisemaan ja biologiseen monimuotoisuuteen liittyvdt huolenaiheet on otettava
huomioon. Tdssd raportissa osoitetaan myds biologisen monimuotoisuuden ja
kotoperdisten puiden roolia elinkelpoisiin ja selviytymiskykyisiin kaupunkeihin
liitttyvien poliittisten tavoitteiden saavuttamisessa ja korostetaan samalla
monimuotoisten ja selviytymiskykyisten kaupunkimetsien merkitystd, joihin kuuluu

myd&s muita kuin alkuperdislajeja.

Yggdrasil-hankkeessa tehdyn tyon perusteella voidaan antaa useita suosituksia
sekd pohjoismaisten kuntien viherryttdmiseksi ja luontopohjaisten ratkaisujen
toteuttamiseksi ettd erityisesti 3+30+300-periaatteen toteuttamiseksi.

ES2-taulukossa esitetdadn yleiskatsaus hankesuosituksista, jotka koskevat yleista
viherryttdmistd ja luontopohjaisten ratkaisujen toteuttamista ja erityisesti
3+30+300-periaatteen taytdntéénpanoa.
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ES2-taulukko. Yggdrasil — The Living Nordic City -hankkeen suositukset. (Katso lisdtiedot, Idhteet ja vastaavat koko
raportista.)

Suositusalue Erityiset suositukset

Yleiset suositukset

Politiikat ja ° Pohjoismaisilla kaupungeilla ja muilla kunnilla on pitkdt perinteet kaupunkien viherryttdmisessa.
suunnittelu Kaupunkien tiivistymisen, ilmastonmuutoksen ja biologisen monimuotoisuuden kéyhtymisen vuoksi
tdma perinne on kuitenkin uhattuna, koska vaarana on, ettd kaupunkialueista tulee véhemman
vihreitd ja siten myds haavoittuvampia ja véhemman asumiskelpoisia ja terveitd. Tietoisuutta tasta
riskistd on lisattdva ja sen torjumiseksi on ryhdyttdvd toimiin.

° Edelld mainittuun liittyen on tarkedd varmistaa, ettd viheralueita ja puita ei poisteta kaupunkien
elvytté@misohjelmissa tai tihentdmisstrategioissa, jotka toteutetaan kaupunkien houkuttelevuuden
lisddmiseksi ja sosioekonomisesti haavoittuvien alueiden turvallisuuden tukemiseksi.

° Uudisrakentamisessa on tarjottava riittavasti latvuspeittavyyttd ja viheralueita, jotta valtetddan
haavoittuvien asuinalueiden syntyminen tulevaisuudessa. lImastonmuutos ja ennustettu
lampimdmpi, kuivempi ja kosteampi ilmasto sekd adrimmdisten sadilmididen yleistyminen
vaikuttavat pohjoismaisiin kaupunkeihimme, ja alueet, joilla ei ole puita ja viheralueita, ovat alttiimpia
ja haavoittuvampia.

° Sosioekonomisten hydtyjen maksimoimiseksi puut on sisdllytettéva laajempaan kaupunkisuunnittelu-
ja kehityspolitiikkaan. Puiden istutusaloitteet olisi sovitettava yhteen asumis-, lilkkenne- ja
kansanterveysstrategioiden kanssa suuremman vaikutuksen saavuttamiseksi.

° Lapset, vanhukset, sairaat tai muuten haavoittuvassa asemassa olevat tarvitsevat erityisesti vihreda
infrastruktuuria ja korkealaatuisten julkisten viheralueiden |Idheisyyttd, osittain siksi, ettd he ovat
herkempid ilmansaasteiden ja kuumuuden vaikutuksille, ja osittain siksi, ettd he viettavat usein
suuren osan ajastaan Idhelld kotiaan tai erilaisia laitosympdaristsja. On kuitenkin huomattava, ettd
pohjoismaisissa kaupungeissa ei useinkaan ole tavanomaista yhteyttd asuinalueiden suuremman
haavoittuvuuden ja vahdisemman vihreyden valilla.

° 3+30+300-periaatteen taytantéénpanoa olisi tarkasteltava laajemmassa kansainvdlisessa ja
kansallisessa poliittisessa kontekstissa. Esimerkiksi Euroopan unionin uusi luonnon ennallistamista
koskeva laki asettaa vahimmaisvaatimukset kaupunkien puiden latvuspeittdvyydelle ja julkisten
viheralueiden osuudelle.

Rahoitus ja ° Julkiset investoinnit kaupunkimetsdtalouteen sekd yksityisten maanomistajien kannustimet puiden
investoinnit istuttamiseen ja hoitamiseen ovat ratkaisevan tdrkeitd. Kaupungit voivat ottaa kdyttéon
verohelpotuksia tai avustuksia viherryttdmistoimiin. Vaikka hankkeessa ei késitelty erityisesti
rahoitusta ja investointeja, ei ole epdilystakadn siitd, ettd jarkevat kaupunkimetsdtalousohjelmat ja
kaupunkien viherryttdmisohjelmat edellyttavat riittavdsti varoja, myds pidemmdn aikavdalin hoidossa.

Puiden suojelu ja ° Meiddn on sdilytettdva ja hoidettava olemassa olevia puita kaupunkimaisemassa. Tdma on erityisen
hoito tarkedd vanhemmille puille, koska ne tarjoavat enemman ekosysteemipalveluja kuin pienemmat puut.
° Rakentamisen lahella oleville katu- ja kaupunkipuille tulee tehdd suojelutoimenpiteitd sekd yla- etta

alapuolella, jotta puut voivat ikdantyd ja tarjota enemman ekosysteemipalveluja. Tarkedt puut, jotka
tarvitsevat juurivydhykkeen kunnostamista ja soveltuvat siihen olemassa olevien kaupunkipuiden
kasvuolosuhteiden parantamiseksi, olisi tunnistettava ja hoidettava asianmukaisesti.

° Pohjoismaisten kuntien tulisi suunnata enemmdén resursseja puukantojensa kartoittamiseen ja
seurantaan. Mitd enemman tietoja kerdtddn, sitd parempia puiden monimuotoisuutta koskevia
kdytdntoja ne voivat tuottaa ja ottaa kdyttoon.

Puiden istutus ja ° Sitd, ettd istutetaan vain mahdollisimman paljon puita riippumatta siitd mihin tai mitd lajeja, tulisi

perustaminen valttad. On tdrkedd ottaa huomioon esimerkiksi tulevat ilmasto-olosuhteet ja luonnon
monimuotoisuuteen liittyvat huolenaiheet.

° Puita istutetaan pitkdlla aikavdalilla siten, ettd niiden vdlissd on runsaasti tilaa kasvaa isoksi puuksi.
Parempi olla muutama hyva puu, joiden on oikeasti mahdollista kasvaa vanhemmiksi ja isommiksi
kuin monilla pienemmilla puilla.

° Varmista, ettd istutat erilaisia lajeja kestdvdn ja joustavan kaupunkimetsdpeittdvyyden
saavuttamiseksi.
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Puiden
monimuotoisuus,
mukaan lukien
kotoperdisten ja
eksoottisten lajien
kaytto

Pyrkimys monimuotoisempaan puukantaan on tarkedd ilmastonmuutoksen hillinnan ja siihen
sopeutumisen kannalta. Kaikissa pohjoismaisissa kunnissa ei talla hetkelld ole riittavan
monimuotoista kaupunkimetsdd, ja ne ovat siten alttiita ilmastonmuutokselle, nykyisille ja uusille
tuholaisille ja taudeille ja vastaaville. Puiden monimuotoisuutta voidaan lisgtd istuttamalla
kaupunkiin uusia lajeja yleisempien lajien sijaan esimerkiksi lajien soveltuvuuden perusteella
tulevaisuuden ilmastoskenaarioissa. Lisdksi puulajien sisdlld monimuotoisuus tekee populaatioista
vdhemman alttiita ympdristdn muutoksille ja liséd niiden sopeutumiskykyd. Monimuotoisuuteen
liittyy my6s hyva ikdjakauma kaupunkimetsissd, jotta terve latvus voidaan sdilyttad. Puistoissa ja
metsissd lahopuut voivat myds tukea luonnon monimuotoisuutta.

Monimuotoisuus on tdrkedd myds ekosysteemin karhunpalvelusten, kuten siitepélyallergeenien,
lieventdmiseksi, ja puiden monimuotoisuus on hyvdksi eri lajeista riippuvaisen kasviston, eldimistén ja
sienten monimuotoisuudelle. Lisdksi puiden valinnassa tulisi ottaa huomioon sekd puiden positiiviset
ettd haastavammat ominaisuudet, myds pidemmalla aikavalilla.

Olisi varmistettava, ettd vudet puut valitaan paitsi nykyisen ilmaston my&s tulevan ilmaston
kannalta.

Istutettavien koristepuiden m&dardad tulisi véhentad varjopuiden hyvdksi, silla puiden viilentavat ja
muut ilmastovaikutukset ovat nousseet etusijalle.

Eksoottisten puiden kaytto on suoritettava erittdin huolellisesti. On erittdin tdrkedd olla varovainen
sen riskin suhteen, ettd tulokaslajeja tuodaan sinne, missd ne voivat levitd ja kilpailla paikallisen
kasviston ja elinympdristojen kanssa. Muiden kuin kotoperdisten kasvien kdyttd voi myds vaikuttaa
polyttajayhteisoihin.

Yhteisén
sitoutuminen

Paikallisyhteiséjen osallistuminen kaupunkipuualoitteisiin edistdd omistajuuden tunnetta ja
varmistaa, ettd puiden istutushankkeet ovat linjassa yhteisén tarpeiden kanssa. Osallistuminen
paikallisiin viherryttdmishankkeisiin voi voimaannuttaa asukkaita ja varmistaa pitkdn aikavalin
menestyksen.

3+30+300-periaatteen erityiset suositukset

Yleinen 3+30+300-
|ghestymistapa ja
kayttéonotto

On tarkedd laatia selked, pitkdn aikavalin visio kunnan puista ja viheralueista (tai eri mittakaavassa)
ja katsoa sitten, miten 3+30+300 voi auttaa sinua toteuttamaan tadman vision.

Tama periaate on hyva [ahtdkohta, koska silld on kunnollinen ndyttépohja, sitd testataan ja otetaan
kayttéon yhd enemmdn ja se toimii kansainvdlisend vertailukohtana. Lisdksi se tarjoaa yksinkertaisen
mittarin tai ohjeen, jossa yhdistyvat ndkyvan vihredn, ympdrdivan vihredn ja vapaa-ajan vihredn
merkitys.

3+30+300 on aina integroitava laajempaan politiikan ja suunnittelun kontekstiin muiden ohjeiden,
mittareiden jne. kanssa. 3+30+300 ei koske vain puiden ja viheralueiden suunnitelmia ja politiikkoja.
Yritd integroitua suunnitelmiin ja politiikkoihin, jotka koskevat terveyttd, ilmastotoimia, biologista
monimuotoisuutta, sosiaalista oikeudenmukaisuutta, koulutusta jne. Tydskentele kuitenkin
kontekstikohtaisesti ja katso, mik& on realistista ja toivottavaa.

Mieti, kuinka tarkoituksenmukaista 3+30+300-periaatteen kdyttéonotto on paikallisissa
olosuhteissa. Joissakin tapauksissa puiden lisaamistd alueille voidaan pitdd vihemmadn
tarkoituksenmukaisena ja ristiriitaisena esimerkiksi paikallisten elinympdaristsjen kanssa.

Ala unohda paikallisia yhteissjd ja heidén toiveitaan. Etsi tapoja sitouttaa heiddt 3+30+300-
periaatteen toteuttamiseen.

Ei pida vaatia, ettd vusi kehitys on alusta alkaen 3+30+300-vaatimusten mukaista, koska se on
mahdotonta (ellei kehitys tapahdu alueella, jolla voidaan sdilyttdd huomattava olemassa oleva
kasvillisuus). Puiden kasvaminen vie aikaa. Vaihtoehtoisesti sitd voidaan vaatia 3+30+300-
yhteensopivaksi esimerkiksi 20 vuoden kuluttua.

Opi muilta, silléd yhd useammat kunnat - my&s pohjoismaiset kunnat — saavat kokemusta
periaatteen toteuttamisesta.
Tehd&dn kuiluanalyyseja ja asetetaan painopisteet 3+30+300-toteutukselle sielld, missa tarpeet ovat

suurimmat, esimerkiksi lastentarhojen, koulujen, hoitolaitosten ja muiden sosiaalisten laitosten
Iaheisyydessd sekd alueilla, joilla lasten ja vanhusten osuus on suuri.
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Arviointi ja
seuranta

° On tarke&d tehdd alustava 3+30+300-arviointi kunnastasi, asuinalueestasi tai muusta alueesta.

° Voit peittdad 3+30+300-kartat muilla asiaankuuluvilla kartoilla, kuten tdssd raportissa esitetyilld
sosiodemografisilla asuinalueen ominaispiirteilld ja ilmastokartoilla, mutta myds esimerkiksi
liikkuvuuskartoilla, maanalaisella infrastruktuurilla ja vastaavilla.

° Kuiluanalyysi kertoo, missa pit&d priorisoida ja aloittaa ensin, kun budjetit ovat rajallisia.
Kuiluanalyysi voi olla muodoltaan erilainen, ja siind voidaan keskittyd koko kuntaan, mutta myds
tiettyihin asuinalueisiin sekd maankdytto- tai rakennustyyppeihin (esimerkiksi kouluihin, sairaaloihin
ja vanhainkoteihin).

° Yksittdisten 3-, 30- ja 300-osa-alueiden avulla voit tietdd, pitdisikd sinun keskittyd puiston luomiseen,
uusien katupuiden luomiseen vai paremman tuen/politiikan luomiseen puille yksityiselld alueella.

° Jatkotoimena: ajan mittaan voit seurata, ovatko ponnistelusi olleet tehokkaita. Liséksi voit yhdistad
3+30+300-pisteidesi seurannan eri ekosysteemipalveluihin (tai niiden muutoksiin), kuten
viilentdmiseen ja kansanterveydellisiin hydtyihin. Erilaiset arviointitydkalut, mukaan lukien i-Tree,
voivat auttaa tdssd ja joskus myds tarjota tietoa taloudellisista kustannuksista ja hyédyista.

° On tarkedd huomata, ettd 3+30+300 tulisi ndhdd vahimmdistasona. Tdma on erityisen tarkedd
pohjoismaisessa kontekstissa, koska kaupungit saavat yleensd korkeat pisteet yhdestd tai
useammasta sddnndn osasta. Hyvat edellytykset ja pitkd historia kaupunkien viheralueiden
sdilyttdmisessd ja turvaamisessa ovat vahvuus, eikd niitd tule pitdd itsestddnselvyytend.

° Ala lannistu, vaikka jokin kolmesta osa-alueesta olisi heikompi. Téhdn voi olla hyvid syitd, esimerkiksi
tiettyjen puulajien korvaaminen toisilla, jotka ovat ilmastokestdvdmpid tai toimivampia (ja jotka
voivat johtaa esimerkiksi latvuspeittdvyyden tilapdiseen véhenemiseen).

N&ma suositukset liittyvat myds hankkeen neljadn keskeiseen viestiin:

o Pidetddn pohjoismaiset kaupungit vihreind niiden kasvaessa ja
muuttuessa.
o Kaytd 3+30+300-periaatetta arvioidaksesi, edistddksesi ja juhliaksesi

kaupunkipuiden mahdollisuuksia.

o Kaupunki on luonnoton elinympdristo puille, ja siksi tarvitaan erityisia
toimia sen varmistamiseksi, ettd puut kukoistavat ja edistavat parempia
kaupunkeja.

o Sosioekonomisen haavoittuvuuden, puiden ja viheralueiden valisilla

suhteilla on erityinen pohjoismainen ulottuvuus.
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Samantekt d islensku

[ pessari skyrslu eru kynntar nidurstédur verkefnisins ,Yggdrasil - hin lifandi
norraena borg", sem er hluti af steerra verkefninu Nattdrumidadar lausnir fyrir
norraenar borgir (e. Nordic Cities Nature-Based Solutions) sem midar ad pvi ad
uppfylla framtidarsynina fyrir 2030 — ad gera Nordurldndin ad sjalfbaerasta og
sampeettasta sveedi heims. Verkefnid midar ad pvi ad efla ndtturumidadar
lausnir i borgum og sveitarfélogum & Nordurldndum og byggist & 3+30+300
meginregluna, pad er ny pumalputtaregla fyrir tridraekt og greenar lausnir {
béttbyli, pbar sem dhersla er 16gd 4 liffreedilegan fjolbreytileika, loftslagsadlogun
og lydheilsu. 3+30+300 meginreglan eru skyr vidmidunarmork fyrir
[dgmarksfjdlda trjda i péttbyli allir borgarar settu ad geta séd prju stér tré fra
heimili sinu, skéla, vinnustad eda dvalarstad; med ad minnsta kosti 30 présent
laufpekju i hverju hverfi og enginn setti ad bla i meira en 300 metra fjarleegd

frd graenu (og véndudu) almennu svaedi.
Yggdrasil - hin lifandi norreen borg hefur haft pad ad markmidi ad:

o Meta drangur 3+30+300 meginreglunnar vid ad efla lydheilsu, sem svar
vid loftslagsbreytingum og til ad studla ad liffreedilegum fjdlbreytileika,
med sérstaka dherslu & innlendar trjdtegundir.

° Leidbeina Nordurlédndunum vid innleidingu & Kunming-Montreal
hnattreenu markmidi vardandi liffreedilega fjdlbreytni 12 (Kunming-
Montreal Global Biodiversity Framework Target 12) fyrir graenar borgir
(markmid 12 (cbd.int)) og stydja pau vid ad nd markmidum 8 og 11
vardandi loftslagsbreytingar, nattrumidadar lausnir og
vistkerfispjénustu.

o Koma & samstarfsneti norreenna borga til ad studla ad vardveislu og

Utbreidslu innlendrar trjdfléru.

o i londum par sem pad kann ad vera ad innleiding 3+30+300
meginreglunnar henti ekki (t.d. Faereyjar, island og Greenland) vegna
skorts & innlendum trjategundum og dskorana vid ad nd harri laufpekju
hefur markmidid verid ad leggja mat & raunhaefa ndalgun vid ad uppfylla
markmid 3+30+300 meginreglunnar og adrar graenar lausnir fyrir
pbéttbyli verdi skodadar s.s. dhersla & annan innlendan grédur.

Eins og greint er frd i pessari skyrslu hafa verid veittar itarlegar upplysingar og
greiningar & pvi hvernig 3+30+300 meginreglan hefur verid innleidd &
Nordurlédndum og borgum til pessa. Nidurstédurnar fela medal annars i sér
yfirlit yfir heildarstédu skdéga og graenna svaeda i péttbyli samkveemt pessari
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meginreglu & dllum Nordurldndunum, sem synir ad gdédar einkunnir hafa nddst
hja flestum Iondum og sveitarfélogum pegar kemur ad hlitni vid 3+30+300
meginregluna, pé ad ES1 tafla syni fram & nokkurn mun & milli landa. Finnland
og Noregur eru med haestu einkunn i hlitni vid 3+30+300 meginregluna og
yfirgnaefandi meirihluti bygginga skorar hatt i dllum premur pattunum, &
medan island og Graenland (sem er ekki ad undra, midad vid almennt litla

laufpekju) eru med leegstu einkunnirnar.

Greining fyrir sveitafélég er enn mikilvaegara en greiningar & landsvisu.
Gloppugreiningar & peim sveitafélogum sem taka pdtt i daetluninni hafa synt
fram & ad haegt er ad gripa til frekari umbéta vid ad uppfylla vidmid 3+30+300.
Nidurstodurnar sem kynntar eru i pessari skyrslu varpa einnig ljési & tengsl
3+30+300 vid lydheilsu, loftslagsbreytingar og liffreedilegan fjolbreytileika.

Tafla ES1. Yfirlit yfir einkunn & skala yfir hlitni vid 3+30+300-meginregluna & Nordurléndum. Hlutféll og medaltél eiga vid
allar byggingar i hverju landi fyrir sig. Einkunnir mida vié allar byggingar i viskomandi I6ndum, ad medtéldum borgum og
dreifbyli. Med ,greenu svaedi” er dtt vid graent sveedi sem almenningur hefur a8gang ad og er ad minnsta kosti 1 hektari ad
staerd,  samraemi vid mat a peim 300 pdttum sem tilgreindir eru  3+30+300 meginreglunni.

Meédaltal a hverja byggingu

Hlitni bygginga sem na

3-regla 30-regla 300-regla Jakvaed Allar 3 Fjoldi Laufpekja Fjarleegd
(%) (%) (%) heildar- reglurnari | trjda (%) ad graenu
einkunn einu (%) svaedi (m)
(%)
Noregur 85.63 84.06 95.88 92.29 74.48 40.39 54.83 42.0
Danmoérk 71.70 32.83 93.45 66.96 26.73 24.31 26.25 60.6
Svibjéd 83.11 79.94 97.23 89.74 70.74 38.24 53.99 271
Alandseyjar 86.48 92.48 51.40 88.02 43.89 40.96 60.25 3299
Finnland 97.55 92.54 97.70 9712 87.39 56.69 56.24 22.6
Feereyjar 73.67 18.56 80.75 51.74 177 28.47 16.23 140.2
{sland 39.26 4,08 51.52 23.50 3.57 11.00 7.93 327.7
Greaenland 1.46 0.02 2.73 0.10 0.01 0.18 0.43 632.2
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Vinnan sem framkvaemd er af Yggdrasil verkefnishépnum er mikilveegt framlag til
vidteekari framfylgdar & stefnu og markmidum um green svaedi, liffraedilegan
fiolbreytileika og natturumidadar lausnir @ mismunandi stigum og felur medal
annars i sér Kunming-Montreal hnattreena markmidid vardandi liffreedilega
ficlbreytni 11. | pessari skyrslu er fjallad um dpreifanlegar leidir til ad sampaetta
3+30+300 vid stefnumodtun og deetlanagerd & hdtt sem byggir & reynslu fré
norreenum I6ndum og borgum dsamt 68rum heimshlutum. Eitt deemi um videigandi
stefnuramma er adalskipulag fyrir skograekt i péttbyli en eins og nokkur deemi Or
saenskum borgum syna fram & pd meaetti jafnvel innleida 3+30+300 i adalskipulag
sveitarfélaga. Meginreglan geeti reynst mikilvaeg leid til framkvaemda og meelikvardi
fyrir vidtaekari innleidingu ndtturumidadra lausna sem haegt er ad beita med j6fnum
haetti.

Med Yggdrasil verkefninu bydst tengslanet samtaka og sveitarfélaga sem getur
studlad ad innleidingu 3+30+300, eflt liffraeedilega fjdlbreytni og lydheilsu pjénad
sem hluti af deetlunum um loftslagsadgerdir, t.d. med vidtaekari innleidingu
ndtturumidadra lausna i sveitarfélogum & Nordurlondum. Mikilveeg pekkingar- og
reynslumidlun hefur att sér stad innan pessa tengslanets.

pétt flest Nordurlond og sveitarfélog séu vel i stakk buin til ad innleida 3+30+300 er
mikilveegt ad pau snidi sér stakk eftir vexti og taki mid af pvi ad upphafsskilyrdi og
barfir stada eru breytilegar. Tré og green svaedi eru mikilveegur pdttur {
loftslagsadlégun og lydheilsu og jafnvel 16nd og sveedi med leegri tré og minni
laufpekju eins og Feereyjar og sland syna ad 3+30+300 getur reynst gagnlegt
Urraedi vid uppbyggingu i péttbyli og annars konar byggd. En augljéslega parf ad
huga ad landslagi og liffreedilegum fjdlbreytileika & hverjum stad fyrir sig. Pessi
skyrsla synir einnig fram & veigamikinn patt liffraedilegs fjolbreytileika og
grédursetningu innlendra trjdtegunda i ad uppfylla stefnumarkmid sem tengjast
lifveenlegum og traustum borgum, auk pess sem hun undirstrikar mikilvaegi pess ad
byggja upp fjolbreytta og stoduga skdgraekt i péttbyli sem kann ad nd til innfluttra
tegunda.

[ j6si pess starfs sem unnid hefur verid innan Yggdrasils er haegt ad leggja fram
nokkrar tillégur, baedi um graena préun hja sveitarfélégum & Nordurléndunum og
innleidingu ndttUrumidadra lausna sem sérstaklega varda innleidingu 3+30+300

meginreglunnar.

Tafla ES2 synir yfirlit yfir tillogur ad verkefnum fyrir heildarsyn um graena préun og
innleidingu ndttUrumidadra lausna sem sérstaklega varda innleidingu 3+30+300
meginreglunnar.
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Tafla ES2. Tillbgur Ur verkefninu Yggdrasil - hin lifandi norraena borg. (Fyrir ndnari upplysingar, heimildir og pess hdattar
visum vid til skyrslunnar [ heild sinni.)

Tilmaelasvid Sértaek tilmaeli

Almenn tilmaeli

Stefnumédtun og ° Graen préun i péttbyli i borgum og sveitarfélogum & Nordurléndunum & sér langa ségu. En pétting
daetlanagerd byggdar, loftslagsbreytinga og skerdingar & liffraedilegum fjdlbreytileika égna peirri hefd par sem

haetta er & ad pad leidi til faerri graenna svaeda i péttbyli og auki par med éstédugleika og dragi Ur

lifvaenleika og heilsu peirra borga. bvi parf ad verda vitundarvakning um pessa dhaettu og gripa til
adgerda til ad sporna vid henni.

° [ 1j6si pess er mikilvaegt ad tryggja a8 graen svaedi og tré séu ekki fjarlaegd sem hluta of
endurnyjunardeetlunum péttbyliskjarna eda péttingu byggdar med pad ad leidarljési ad lada folk ad
péttbyliskjornum auk pess sem huga parf ad 6ryggi & sveedum sem eru félagslega eda efnahagslega
vidkvaem.

° Huga parf ad fullnaegjandi laufpekju og graenum svaedum fyrir nybyggingar til ad fyrirbyggja ad par
myndist vidkvaem hverfi i framtidinni. Loftslagsbreytingar og spdr um hlyrra, purrara og blautara
loftslag og aukinn vedurofsa munu hafa dhrif lifnadarheetti okkar i péttbyli & Nordurlondum og svaedi
dn trjda og graenna svaeda verda berskjaldadri fyrir dhrifum peirra.

° Til a® hdmarka félagslegan og efnahagslegan avinning parf ad flétta trjdraektarstefnu i almenna
skipulags- og préunarstefnu i péttbyli. Frumkveedi ad grédursetningu trjda setti ad vera i takt vid
hUsnaedis-, samgongu- og lydheilsudzaetlanir til ad auka &hrif af slikum framkveemdum.

° Graen innvidi og ndleegd vid vondud graen svaedi sem almenningur hefur adgang ad eru sérstaklega
mikilvaeg bérnum, éldrudum, langveikum og 68rum i vidkveemri stédu, sokum pess ad pess ad
loftmengun og hitastig hafa meiri dhrif & pessa hépa, ad hluta til vegna pess ad peir dvelja gjarnan
lengi ndleegt heimilum sinum eda & ymsum stofunum. Pé ber ad hafa i huga ad i borgum &
Nordurléndunum skortir oft hefébundin tengsl & milli pess ad feerri graen svaedi leidi til pess ad hverfi
verdi berskjaldadari.

° Innleidingu 3+30+300 meginreglunnar aetti ad skoda i vidara alpjédlegu og innlendu
stefnumétunarsamhengi. | nyjum 16gum Evrépusambandsins um endurheimt nétturulegra svaeda eru
tilgreindar [dgmarkskréfur um pak laufpekju i péttbyli og hlutfall greenna svaeda sem opin eru

almenningi.
Fjarmdgnun og ° Opinber fjarfesting i skograekt i péttbyli, dsamt hvatadaetlunum fyrir landareignir i einkaeigu geta
fjdrfesting skipt sképum vid ad studla ad aukinni gréodursetningu og vidhaldi i skégraekt. Borgir geta innleitt

skattaivilnanir eda styrki til ad studla ad graenni préun. bratt fyrir ad fjarmoégnun og fjarfestingar hafi
ekki verid tekid sérstaklega fyrir i verkefninu pd er enginn vafi & pvi ad porf er & naegilegu fjgrmagni til
ad halda Uti stédugri skograekt i borgum og graenni préun i péttbyli, til deemis sem vardar
langtimaumsjén med slikum adgerdum.

Vidhald og raektun ° Vid purfum ad vardveita og hlda ad trjdm sem fyrir eru i borgarlandslaginu. Petta er sérstaklega

trjda mikilveegt pegar um ad raeda eldri tré par sem vistkerfispjénusta peirra er meiri en smeerri trjga.

° Pad parf ad gripa til verndarradstafana fyrir gétu- og borgartré ndlaegt byggingum, baedi ad ofan og
nedan, svo tréin ndi ad eldast og veiti &framhaldandi vistkerfispjénustu. Pad parf ad greina tré sem
hafa aukna porf fyrir, og henta til, endurnyjunar rétarsveeda til ad haegt sé ad baeta vaxtarskilyrdi
nUverandi borgartrjda og ad umhirda peirra verdi sem skyldi.

° Sveitarfélég & Nordurléndunum aettu ad veita auknu fjdrmagni til ad maela og hafa eftirlit med

innlendri trjdfléru. Aukin gagnadéflun studlar ad upplystari stefnumétun i tengslum vid fjdlbreytileika
trjda sem slik stefnumétun kann ad varda.

Grédursetning og ° Fordast skal ad planta eins mérgum trjdm og haegt er 6hdd pvi hvada tegundir er um ad raeda.
uppsetning Mikilveegt er ad huga ad framtidarloftslagi og taka tillit til liffreedilegrar fjclbreytni.
° Til lengri tima [itid skal grédursetja tré pannig ad pau muni hafa naegilegt pldss til ad vaxa og dafna.

Betra er ad grédursetja nokkur géd tré sem eiga raunhaefan moéguleika & ad vaxa og eldast en ad
grédursetja fjolda smeerri trjda.

° Pad parf ad gaeta pess ad grédursetja tegundir sem studla ad sjdlfbeerri og lifseigri laufpekju i
péttbyli.
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Fjolbreytileiki trjaa,
par med talid
notkun innlendra
og framandi
tegunda

Mida skal vid ad byggja upp fjdlbreyttari trjadfléru til ad draga Ur dhrifum loftslagsbreytinga og veita
aukna adlégunarhaefni. Ekki eru 6ll sveitarfélég & Nordurldndum med naegilega fjdlbreytt skoglendi
innan borgarmarka og gaetu pvi verid berskjaldadri fyrir loftslagsbreytingum dsamt niverandi og
nyjum meindyrum, sjukdémum eda 68rum slikum pestum. Haegt er ad auka fjdlbreytileika trijda med
pvi ad grédursetja nyjar tegundir i stad algengari tegunda innan borgarmarkanna, til deemis med pvi
ad mida vid hvada tegundir henti fyrir loftslagssvidsmyndir framtidarinnar. A8 auki, innan hverrar
tridtegundar, mun fjdlbreytileiki veita aukid vidnadm gagnvart umhverfisbreytingum og auka
adlégunarheaefni tegundanna. Fjolbreytileiki tengist einnig gédri aldursdreifingu i péttbylisskogum,
svo haegt sé ad vidhalda heilbrigdri laufpekju. | almenningsgdrdum og skéglendi kann daudur vidur
einnig ad studla ad auknum liffreedilegum fjdlbreytileika.

Fjolbreytileiki er einnig mikilvaeg pdattur i ad draga Ur daeskilegum dhrifum i vistkerfum eins og
friokornaofnaemisvaka og fjslbreytileiki trida leidir til aukins fjdlbreytileika i fléru grédurs, dyralifs og
sveppa sem treysta & samlifi vid mismunandi tegundir. A auki zetti val & trjdm ad taka tillit til
jdkveeda og krefjandi eiginleika trjaa, einnig til lengri tima litid.

Tryggja skal ad tréin séu ekki eingdngu valin Ut fra ndverandi loftslagi heldur pvi loftslagi sem
framtidin kann ad geyma.

HIlutfall grédursettra skrudtrjda parf ad vera laegra en hlutfall trida sem aetlud eru ad veita skugga
pbar sem keelingardhrif og dnnur loftslagsahrif trida eru ordin forgangsatridi.

Geaeta skal varddar vid notkun framandi trigtegunda. Sérstaklega skal gaeta ad dhaettu vid ad
dgengar tegundir berist til svaedisins par sem paer geta dreift sér hratt og keppt vid grédur og
bUsvaedi & stadnum. Notkun framandi plantna getur einnig haft ahrif & frjidberasamfélog.

Samfélagsleg
patttaka

Mikilvaegt er ad samfélog & hverjum stad fyrir sig taki virkan pdtt i trjdreektarverkefnum til ad tryggja
ad pau séu i takt vid parfir samfélagsins. batttaka i stadbundnum daetlunum um graena préun geta
kveikt dhuga ibUa og studlad ad langtimadrangri.

Sérteek tilmeeli fyrir 3+30+300

Heildarndlgun og -
framkvaemd vid
3+30+300

Pad er naudsynlegt ad méta skyra langtimasyn med tilliti til trjgraektar og greenna svaeda innan
sveitarfélagisins (eda & 68rum skala) og sjd sidan hvernig 3+30+300 getur hjalpad pér ad gera pessa
syn ad veruleika.

Pessi meginregla er frabaer upphafspunktur par sem komin er rik reynsla vid beitingu og innleidingu
hennar og pvi getur hin pjénad sem gagnlegt, alpjédlegt vidmid. bar ad auki felur hin i sér einfaldan
meelikvarda eda vidmidunarreglur sem sameina mikilvaegi synilegra graenna svaeda, umlykjandi
graenna svaeda og graenna svaeda sem aetlud eru til afpreyingar.

Alltaf er naudsynlegt ad innleida 3+30+300 i breidara samhengi stefnumadtunar og skipulagsmala,
dsamt 68rum vidmidunarreglur, maelikvérdum o.s.frv. 3+30+300 er ekki eingdngu hugsad fyrir
daetlanagerd og stefnumdtun um tré og green svaedi. Mida skal ad pvi ad sampaetta daetlanir og
stefnur um heilsu, loftslagsadgerdir, liffraedilegan fjdlbreytileika, félagslegt réttleeti, menntun o.s.frv.
Hins vegar parf ad vinna med kerfisbundnum heetti og i samhengi vid adrar adgerdir til greina hvad
geti talist raunhaeft og eeskilegt.

Sko&a parf innleidingu 3+30+300 stefnunnar i stadbundnu samhengi. | sumum tilvikum md lita svo &
ad pad ad fjdlga trjdm & tilteknu svaedi eigi sidur vid eda stangist & vid bisvaedi & vidkomandi stad.

Ekki ma gleyma ad taka tillit til sveitarfélaga og peirra éskum. Pad parf ad finna leidir til ad virkja
sveitarfélogin vid innleidingu 3+30+300 daetlunarinnar.

Ekki fara fram & ad nybyggingar samraemist 3+30+300 frd& upphafi, par sem slikt er dmogulegt
(nema uppbyggingin fari fram & svaedi par sem haegt er ad vidhalda niverandi grédri ad verulegu
marki). Tréin purfa tima til ad vaxa. Annar moguleiki er ad bidja um ad midad sé vid ad skilyrdi
3+30+300 verdi uppfyllt ad 20 drum lidnum.

Haegt er ad leera af reynslu annarra, par & medal reynslu innan Nordurlandanna, um hvernig megi
innleida pessa meginreglu.
bPad parf ad framkveema gloppugreiningar og forgangsrada innleidingu 3+30+300 par sem porfin er

mest, t.d. i ndgrenni vid leikskdla, skéla, vistunarirraedi og adrar félagslegar stofnanir, og & sveedum
par sem hlutfall barna og aldradra er hdtt.
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Mat og eftirlit

° Pad er mikilveegt ad byrja & ad framkvaema frummat fyrir 3+30+300 meginregluna i pinu
sveitarfélagi, hverfi eda sveedi.

° Kortlagning 3+30+300 getur skarast vid dnnur videigandi kort, svo sem kort yfir félagslega og
lydfraedileg eiginleika hverfis og pau loftslagskort sem er ad finna i pessari skyrslu, eda kort um
hreyfanleika, innvidi i j6rdu og pess hattar.

° Gloppugreining segir pér hvar parf ad forgangsrada og byrja ef midad er vid ad takmarkanir i
fjdrveitingum. Gloppugreining getur tekid & sig élikar myndir og getur beinst ad sveitarfélaginu i heild
en einnig ad tilteknum hverfum, landnytingu eda tilteknum gerdum bygginga (til deemis skélum,
sjukrahUsum og 6ldrunarheimilum).

° Einstakir paettir i 3, 30 og 300 gera pér kleift ad sjéd hvort vidleitni pin setti ad snda ad pvi ad byggja
almenningsgarda, fjdlga gétutrjdm eda auka studning/stefnu fyrir tré i einkaeigu.

° Sem hluti af eftirfylgni: med timanum getur puU fylgst med pvi hvort vidleitni pin hafi skilad drangri.
Einnig er haegt ad tengja eftirlit med 3+30+300 einkunninni pinni vid (breytingar &) ymis konar
vistkerfispjénustu, svo sem kaelingu og lydheilsudvinningi. Ymis matstaeki, svo sem i-Tree, geta reynst
gagnleg i pessu tilliti og stundum geta pau veitt innsyn i efnahagslegan kostnad og dvinning.

° Mikilvaegt ad hafa i huga er ad lita skal & 3+30+300 sem ldgmarksframlag. Petta er einkar mikilvaegt i
norraenu samhengi par sem einkunnir borga & peim slé8um eru almennt haar hvad vidkemur einum
eda fleiri pdttum reglunnar. Nordurléndin njéta géds af gédum adsteedum og langri ségu um
grédurvernd og -vardveislu i péttbyli og pvi skal ekki taka sem sjalfségdum hlut.

° Ekki lata hugfallast pé pad dragi Ur drangri i einum af premur pattunum. Pad kunna ad vera gildar
dstaedur fyrir pvi, til deemis ef dkvednum trigtegundum er skipt Ut fyrir tegundir sem buUa yfir auknu

poli gegn loftslagsbreytingum eda aukinni virkni (og sem geta leitt til pess ad pad dragi timabundid Ur
laufpekju).

Pessar rddleggingar tengjast einnig fjorum lykilskilabodum verkefnisins:

o Vardveitum graen svaedi i borgum & Nordurlondunum samhlida pvi sem
borgir vaxa og breytast.

o Heegt er ad nota 3+30+300 til ad meta, kynna og fagna peim teekifaerum
sem felast i trjdraekt i péttbyli.

o Borgin er éndttirulegt busvaedi trida og pvi parf ad beita sérstokum

adgerdum til ad tryggja ad tré dafni og studli ad betri borgum.

o Um er ad reeda sérnorraena vidd i sambandi & milli félagslegra og
efnahagslegra dlagspunkta vid tré og greaen sveedi.
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Photo 21. Park during winter in Helsinki, Finland (photo by Leonid Danilov). :
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Appendix

A1l. Method for GIS-analysis

Heat stress risk maps

The heat stress risk maps have been constructed using data from the US Landsat
satellite constellation, with added prognoses from the IPCC. The Landsat series of
satellites measure the temperature of the earth, with a spatial resolution of 100

metres, since 1983. This provides us with climatological time series of temperature

data for every spot on the planet.

We have downloaded this data for the Nordic region over the last three summers
(2021, 2022 and 2023), and we have extracted the hottest temperatures measured
per year for every location. We do this every year. Then we take the median value
over the last three years, and we consider that to be the current heat stress risk
temperature.

Based on IPCC prognoses, we have extrapolated this heat stress risk temperature
to the future, being the near future (about 2030), the mid-term future (about
2050) and the far future (about 2090). We have done so using Shared

Socioeconomic Pathway 5, which is considered the current worst-case scenario.

After that we have classified the thermal map and predictions into seven classes,
based on physiological classes ranging from "“too cold for trees” to “morbid heat
stress”. It is important to note that this classification is meant for trees, not for
humans.

Climate analyses

The method used in this report, described in Swedish as klimatanalyser
(Tradkontoret AB 2024) is based on the kuenm package for R (Muscarella et al.,
2014), a modelling package based on the Maxent software for modelling species
niches and distributions (Philips et al., 2017). The process includes recorded
observations of a tree species from Gbif (Global biodiversity infrastructure facility),
combined with high-resolution climate data (see Figure A1) to model the future
distribution of a species. The model is run on climate data based on the SSP370-
scenario. SSP370 is one of the socioeconomic scenarios used in climate models and
future projections to examine the effects of different pathways for future
development on the climate. SSP stands for “Shared Socioeconomic Pathways"
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and is a set of five scenarios that describe possible future societal developments.
The number 370 in SSP370 represents the approximate radiative forcing, measured
in watts per square metre (W/m?), expected by the year 2100 under this scenario.
SSP370 describes a world with moderate challenges for both climate change and
adaptation. This scenario includes relatively high greenhouse gas emissions, leading
to a radiative forcing of approximately 7.0 W/m? by 2100. It also implies moderate
social, economic, and technological developments, meaning that efforts to reduce
emissions and adapt society to climate change are not particularly ambitious
(IPCC, 20271).

Fig A1. Example of high-resolution climate data: Biol. The development of mean annual
temperature in Europe as modelled by GFDL for the ssp370- scenario for 1981-2010 (first) and
2071-2100 (second). (Karger et al., 2021).
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The method is broken down into three main steps:

o Processing occurrence data: Occurrence data containing information about a
tree species’ observed presence. This data has been retrieved from the portal
Gbif.org, which hosts a large species library with observations of species
from around the world. First, the occurrence data of various species is
filtered from CSV files containing species data from GBIF.org. The goal is to
prepare and clean this data for use, including removing observations with
high uncertainty and duplicate coordinates, as well as partitioning the data

into blocks for further analysis.

o Processing climate data: High-resolution climate data in raster format is
used to model future distribution and provide an overview of a species'
historical range. This data has been downloaded from_chelsa-climate.org and

contains high-resolution global climate data. The climate data is processed
using various packages in the R programming language and is then cropped

to fit the study area, in this case, the Nordic region.

o Data modelling: The cleaned occurrence data, along with climate data is
processed through a Maxent script in R, where each species’ potential
habitat is modelled based on occurrence and climate data. The model
processes various modelling scenarios to identify the most suitable scenario
for each species and then compiles this into a new raster layer representing
the projected occurrence of the species. The raster is then graduated from O
to 10 where O represents unfavourable conditions for the mapped species,
and 10 represents favourable conditions.

Socioeconomic analyses

As Malmo was the only participating city in the project that submitted data on
socioeconomic parameters, we chose this city for an in-depth case study, while the
other 8 cities participating in the project needed another approach. The in-depth
analysis of Malmé can inspire similar analyses in other cities in the future. In Malmag,
we used data on employment, mean yearly income, and ethnicity as a percentage
of the population on DESO (demographic statistical areas) level that are either
born outside Sweden or have parents both born outside Sweden (so-called first and
second-generation immigrants). Additionally, we used the reported mean number
of sick days per DESO area to illustrate the challenges of public health. For the
report, we illustrated levels of each of the four datasets and whether the area
reached the 3+30+300 score. The three areas in Malméd that are defined by the
Swedish police as vulnerable due to their socioeconomic and safety challenges are
also shown on the maps. Additionally, we plotted the datasets against 3+30+300
overall score showing the size of the population in each DESO area. Especially for
ethnicity, the relationship between a high share of first and second-generation
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immigrants and 3+30+300 is almost linear. The higher the share of immigrants, the

higher school note.

For the other case cities, we first looked at if and how the different countries define
socio-economic vulnerability, and if the countries or cities themselves define any
area as vulnerable. Results can be found in Table 8 above. For all cities we were able
to identify areas that are seen as vulnerable or experiencing challenges connected
to socioeconomic parameters. Data on how these areas score on the different
3+30+300 components were extracted and compared to how the city scores as a
whole. We chose not to present this data as maps as the different areas are
defined in different manners and that socioeconomic vulnerability is a sensitive
issue. The results are instead presented in table form to show general trends

instead of pinpointing specific areas in the cities.

Comparison of tree cover data with climate-related parameters

The methodology used for this part of the study is grounded in an analysis of
climate data, supplemented by tree canopy data provided by the participating
cities. This foundational information facilitated the development of two distinct
studies: one examining the correlation between heatmap data and tree cover, and
the other investigating the relationship between noise pollution levels and tree

cover.

Malmo was selected for the noise pollution study due to its comprehensive and
detailed data among the participating cities. This data established a robust
framework for analysing how tree cover influences noise levels in urban

environments (see Figure A2).

In both studies, statistical analyses were conducted to identify and quantify the
correlations between the respective environmental factors — temperature and noise
pollution — and tree cover. This involved comparing the spatial distribution of these
data sets to the levels of aerial tree cover in the areas studied. This methodological
approach aims to inform urban planning practices and enhance understanding of

the benefits that tree cover provides in urban settings.
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Figure A2. An example of the data used in the studies: noise pollution data from
Malmo, Sweden is shown on the left, while tree canopy coverage for the city is
displayed on the right.
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A2. Workshop series — aims and key findings

As part of the Yggdrasil project, three workshops were held with the participating
cities. These workshops aimed to provide the project team with insights for the
final report and to equip Nordic municipalities with the knowledge and tools
required to implement the 3+30+300 principle effectively (see Table A1). The
workshops were facilitated by Clara Lind (Tradkontoret) and Cecil Konijnendijk
(Nature Based Solutions Institute), along with other team members. Each
municipality was encouraged to have two representatives involved throughout the
series, contributing to the project’'s development and building networks with other
participants. Members from the Yggdrasils external reference group were also
invited and were represented at all the workshops.

Table A1. Summary of the project workshop series.

Workshop Date and time Description
Workshop 1 2024-09-27 Introduction and initial GIS analysis
Online ° Introduction workshop series
3 hours . .
° Introduction 3+30+300 principle
° Presentation of initial GIS analysis
° Discussion and breakout sessions

° Wrap-Up and next steps

Workshop 2 2024-11-08 In-depth analysis and application

In-person in . Introduction of the day

Stockholm Deep dive GIS analysis incl. health

6 hours ° eep dive analysis incl. health aspects
° Interactive group activity:
° Neighbourhood analysis
° Reporting from group activity and discussion
° Inspiration: Strategies for implementation
° Insight into 3+30+300 research findings

° Wrap-Up and next steps

Workshop 3 2024-02-25 Conclusion and ambassador creation
Online . Presentation of final results
° Discussion: Becoming ambassadors
° Interactive group activity: create an action plan
° Wrap-Up and final remarks
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Workshop 1

The first Yggdrasil workshop, held online in September 2024, brought together
participating municipalities to discuss the 3+30+300 principle, the experiences of
the municipalities with using the principle to date, and the initial GIS analysis. The

Yggdrasil workshop series was also introduced. The municipalities were given a

preview of the comprehensive GIS analyses that would be presented and discussed

in greater detail during the second workshop. The agenda included an introduction

to the project, the role of trees in urban planning, and breakout discussions on

challenges, opportunities, and local adaptations of the principle.

Key findings

1. GIS analysis and mapping: the cities appreciated the GIS maps, seeing them

as useful communication tools. However, they highlighted the need for

localised and finer-grained data for planning purposes. Some cities may need
to combine this data with their own, and suggested integrating heatmaps or

other tools to make the analysis more relevant to their specific contexts.

2. Application in cities (some examples):

d.

Holbaek has already included the 3+30+300 principle in several of its
strategies, such as biodiversity and climate planning, with a "bottom-

up" approach.

Malmo has adopted 3+30+300 politically and has integrated it into its

comprehensive plan.

Stavanger has begun using the principle in area-specific planning,
especially to assess existing neighbourhoods for the 3 and 30
components. It's seen as a valuable tool to enhance the city's Green
Plan.

Turku has not yet implemented the principle but sees potential,

particularly in urban regeneration projects, like transforming former

industrial areas into residential zones.

3. Chadllenges and contextual adaptation:

d.

Participants from northern regions, such as Iceland and Bergen, noted
that heat stress is not a pressing issue for them. Instead, they
emphasised the need to address stormwater management and other
climate impacts, making shading less of a priority.

In denser urban areas, limited space and lack of long-term
maintenance funding were cited as barriers to implementation. Many
cities face difficulties balancing the protection of trees with
development needs, especially in vulnerable areas.
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4.  Communication and engagement: The principle was acknowledged as a
powerful communication tool, especially with stakeholders like politicians,
developers, and residents. Its simplicity makes it effective for raising
awareness of the benefits of urban greenery, such as climate resilience and
improved well-being.

5. Socioeconomic considerations: While participants agreed that green spaces
contribute to urban equity, they also noted that the correlation between
vulnerable areas and green space availability isn't always straightforward.
For example, in Visby in Sweden, the wealthier inner city has fewer green
spaces but remains less vulnerable, demonstrating the complex interplay
between cultural heritage, planning restrictions, and green infrastructure.

Conclusions

The workshop highlighted the importance of adapting the 3+30+300 principle to
local conditions, such as different climate zones and urban densities across Nordic
cities. The participants called for a toolbox of strategies that could be applied in
various contexts, with emphasis on seasonal variations and the socio-economic
impact of urban greening. While the principle is a good starting point for strategic
planning, cities require more detailed guidance and support on how to implement it
effectively in their unique environments. Future workshops will continue to refine
these tools and approaches.

Workshop 2

The second workshop took place as a full-day event at the Ekologigruppen office in
Stockholm. This workshop focused on in-depth analysis and strategic planning for
implementing the 3+30+300 principle. Participants were provided with insights
from the project for applying the principle while considering the Nordic and their
own specific context. The day combined practical insights with theoretical
knowledge, allowing participants to explore and discuss real-world applications of
the principle in their own municipalities. Presentations on a GIS deep dive, relations
between urban forests and human health, suggestions for strategic principle
implementation, and research that has been using the 3+30+300 principle to study
health benefits offered inspiration. During the interactive group activity, each
municipality analysed maps showing their scores for the 3+30+300 principle, maps
that identified possible priority areas expanding the local tree canopy cover, as well
as heat stress maps. Most cities found some of their scores surprising, especially
where they scored lower than expected. This mapping exercise provided a solid
foundation for further analysis and strategic planning.
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Key findings

1.

Caution in public sharing without proper explanation

Although the maps were seen as excellent analysis and communication tools,
municipal staff expressed hesitation about sharing these 3+30+300 maps
with politicians and the public without robust supporting arguments. There
was concern that low-scoring areas in red (and blue) could lead to
misconceptions, as a low score does not necessarily mean that a specific area
is a priority for green space improvements. City staff emphasised the need
for clear communication and prioritisation criteria to help the public and
stakeholders understand why certain areas may or may not be prioritised for
greening efforts.

Economic justifications for investment in urban trees

Participants requested economic arguments to support the 3+30+300
principle, highlighting the need for a stronger financial case for investing in
urban trees and green infrastructure. Economic data could strengthen the
case for tree planting and tree conservation initiatives and help cities secure
funding and political support.

Alternative green solutions

Given space constraints in urban environments, there was interest in
exploring whether shrubs, perennial plants, green walls, green roofs, and
other types of vegetation could be considered within the 3+30+300
framework, especially in areas where growing full-sized trees is challenging.
This reflects a desire to maximise green cover through flexible solutions when
traditional tree planting is not feasible.

Guidelines for the use of native and exotic species

Municipalities expressed the need for clearer guidelines regarding use of
native versus exotic species. A consistent framework could help cities make
informed decisions about plant selection, promoting biodiversity and
ecological resilience across different Nordic regions. The share of native
species could differ, for example, according to type of green space (e.g.,
higher in parks and forested areas than in street tree plantings).

Defining high-quality green spaces

A key discussion point was how to define what is meant with a "high-quality"
green space (for the 300-component). There was consensus that each city
should have the flexibility to define this based on its unique context,
considering factors like usability, safety, ecological value, and accessibility.
For some cities, a high-quality green space may simply be one that is actively
used by the public, even if it is small or non-traditional.
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6. Chadllenges in high-density areas and development zones
Participants noted the challenges of creating larger green spaces in high-
density or heavily developed areas. There was consensus on the importance
of preserving existing green spaces in these zones to maintain high scores
and ensure that urban expansion does not erode green coverage. Cities
emphasised the need to balance green space preservation with other land
use needs, such as housing and parking.

7. Integration with mobility and transit
The role of green spaces along mobility corridors, such as pedestrian and
cycle lanes, which allows residents to benefit from greenery during their daily
commutes, was highlighted. Future work that links implementation of the
3+30+300 principle with mobility corridors was suggested.

8. Encouraging innovation and persistence
An overarching message was the importance of challenging constraints and
not accepting "no” as the final answer. Cities agreed that with creative
thinking and perseverance, there are always ways to incorporate green
solutions, even areas and spaces that are challenging for trees and parks.

Photo 23. Interactive group-activity during workshop 2 (photo by Cecil Konijnendijk).
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Conclusions

The workshop provided a platform for Nordic municipalities to gain insights into
their own green space distributions and to understand the broader implications of
the 3+30+300 principle. The discussions underscored a strong commitment to
enhancing urban green spaces but also highlighted key challenges, such as the need
for economic justifications, flexible and context-dependent green solutions, and
clearer guidelines on species selection. While each city operates within unique
constraints, there was a shared recognition of the importance of adapting the
3+30+300 framework to local contexts.

Going forward, cities are encouraged to use the 3+30+300 analysis and maps as
starting points for deeper analysis and strategic planning, rather than seeing them
as proposing definitive solutions. Several city staff mentioned that they have plans
to enhance their use of the principle. The workshop emphasised that improving
urban green coverage requires not only innovative thinking but also careful
communication with stakeholders to ensure that green initiatives are well
understood and supported.

In summary, the workshop successfully established a foundation for further
collaboration and analysis among Nordic cities, setting the stage for practical
implementation of the 3+30+300 principle to support balancing ecological,
economic, and social needs.

Workshop 3 - to take place after project conclusion

The third workshop was to be held in February 2025 (after project conclusion) and
would concentrate on the results from all analyses and activities throughout the
project, highlighting key findings. Focus would be on the 3+30+300 handbook that
will be finalised in January 2025 and sent out to the workshop attendees
beforehand. Group discussions were to be held on how municipalities can act as
ambassadors for the 3+30+300 principle, focusing on strategies for promoting
awareness and best practices. Participants would also be engaged in an interactive
session to create action plans for ongoing support from the established network
and advocacy for the 3+30+300 principle in the Nordic region (creation of an
ambassador network).
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