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beneficiaries
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Figure 48. Urban Forest Portfolio - spatialised heat island reduction on
three scale levels
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Spatial services and
granularity

municipality

As mentioned as one of the key elements of the
proposition and suggested during the test, the relationship
between the data and the spatial context is crucial in
order to illustrate where trees distribute their services.
As the cooling performance and reduction of the heat
island effect is the focus of the consortium, this service is area
selected for further visualisation and granularity is applied

at the three different scales, as can be seen in Figure 48, "
< s

It is important to note again that the maps are based on -
hypothetical data, but they were inspired by the work of Q
Paulin et al.(2020), on a standardised national approach )
to mapping and quantifying ecosystem services. The

mapping of the heat island effect is currently simplified

and based on the pavement of the roads in Amsterdam, asset

but in order to more accurately simulate the situation, all

paved areas and buildings should be considered. <
\x < ’
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@ Sy et The Urban Forest Portfolio's transformation side has
been extended to include a spatial comparison of the
@ tree inventory between the two Marineterrein scenarios
and their impact on the heat island effect. This offers
a comprehensive view of the consequences of an
intervention and the time required to either reach or
surpass the baseline situation. The new transform side of
e the dashboard is illustrated in Figure 49.
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Figure 49. Urban Forest Portfolio - scenario evaluation for crown volume
and heat island reduction
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The selected functionalities of
the dashboard resonate with
the current challenges of the
municipal officers, as they have
expressed a focus on similar
issues and topics.

The  expanded  ecosystem
services narrative, which includes
not only the quantified services
but also the other services, was
well received, extending the story
they can currently tell with i-Tree.

The insufficient  integration
of the life cycle of trees was
unanimously confirmed.
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Proposition testing -
iterated version

The revised version was reviewed once again with Wendy Batenbrug and several
municipal stakeholders including Henk Langeveld, Wieteke de Boer, Jeroen van Gaalen,
Hans Kaljee and Emma Reeskamp. A final round of signals was collected and presented
below.

Signals of traction - iterated version

Resonating with current challenges

“I recognise a lot of topics we, as green management, are also concerned with, We are
also engaged in the search for potential space for green, | made a Tableaux document
to map the space in streets the current trees have to determine the potential for growth
and addition .. We are also looking at different scale levels and are in need for this clear
overview of ecosystem services of urban trees and what they can do for specific areas in
the city”

“Those targets are a real struggle. The Court of Audit has come to us and said we sketch
unattainable prospects lacking concrete standards and goals. How do we plan to get
there? As it is not controllable right now”

“We recently got a new colleague who is busy with this kind of data, | think if he sees this
he will start working on it tomorrow. | can already see him dreaming at night of being able
to present these kinds of visualisations. | see a lot of potential in what you are already
showing”

“We indeed need good communication about the functional story to really change the
mindset, that needs improvement with us”

Fitting narrative on ecosystem services

“In this way you make it bigger than i-Tree, incorporating all ecosystem services. There is a
lot of demand for telling this story, a good way of communicating the whole story”

‘I do believe that you have to address the beneficiaries, a lot needs to change in order
to understand and bear the costs together, At the moment no one voluntarily introduces
themselves as benefit holder as the municipality has always been paying for the trees”

“Important to show that not everything can be quantified”

Importance of time dimension

“The focus on lifecycle is well chosen. Until 10 years ago no attention was paid to the
growth potential of trees, a good manager planted trees that did not require maintenance,
such as a bonsai tree, small and not expensive. This has been in the DNA of managers,
and | think this is still daily practice for 98% of the municipalities, it is the prevailing story
in the Netherlands”

“On a project basis these visualisations can be perfectly applied, say much more than
values. The time factor is really important, currently, we count trunks based on age, but
it is really important to show the growth model and to explain that we sometimes do not
immediately reach the same crown volume after transformation but after 10 years we do.
This is good communication, both for management and development”

Signals of traction were also seen
in the connections that were
made with other instruments,
illustrating the potential to
enhance current practices.

Finally, the interviews revealed
a need for further development,
with a renewed emphasis on
integration into the Oranjeloper
project and a desire to bring the
story to a wider audience.

Comments were made on
certain simplifications, which will
be considered in the proposition
development timeline. Some
questions were asked about the
bigger picture of research and
application, which partly explains
the current reluctance to adopt
the i-Tree software.

The narrative of the Urban Forest
Portfolio can also help to tell the
story of i-Tree in a different way,
which is currently disappointing
municipal  stakeholders by
expecting all services and only
getting four. The story has
gone the wrong way because
it could be better told as: first
we could not quantify the data,
and now we already have four
services and more to come.
Without suggesting the ability
to monetise the true value of the
urban forest.

Enhancing current practices

‘I 'think, based on the workshop with the architects, it could be an interesting linking
concept for them as well, as part of the BEA, if it merges more to ecosystem services”

‘I get really enthusiastic when | see this, we could definitely use this to steer within
management and developments, to look at consequences and on the long-term. It is a great
means of communication towards politicians and residents about why certain choices are
made. It could also strengthen our relationship with these stakeholders because we can
have better conversations”

“We could even let go of our replacement policies if we would set clear targets and steer
on realising them with the dashboard values, it could be part of the tree effects analyses”

"How do I get my information in this dashboard? It provides the link between green policy
and green space management, You show my range of concern. from a single tree up to a
vision looking ahead twenty years in time, from management towards vision”

Urge for continuation

“We could fill in your model with the data from the Oranjeloper project, I think it already
fits quite perfectly. Can you elaborate on it on Boominfodag together with Hans when he
introduces the Oranjeloper project”

“I would find it extremely interesting to incorporate parts of this in the Oranjeloper project
and discuss this somewhere in April linking it to a practical situation. Soon you continue
with your own company, is it true we can hire you for these kinds of jobs?”

“We have 16,000 colleagues that need to hear this story, we need to plug this in the near
future”

Signals for improvement - iterated version

“The reality would be 1:1 replacement right now, because of diseases trees fall out, on
average we lose 1000 trees a year on a tree inventory of 130.000”

“Which compensation rule are you applying in comparing both scenarios?”

“You have to be careful with the money aspect, as you usually only get questions and
scientifically this is taken down, money can be misleading”

“My aldermen are already convinced of the value of trees, however, when push comes to
shove, it is a choice between pleasant living and having a place to live”

“Where are the other ecosystem services standing right now? Are we close to getting this
data, or is it in ten years? To have a certain expectation. The use of i-Tree is very limited
right now, which is why we do not really dare yet to take the step and think we can better
wait @ while until it is complete”
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Proposition timeline of development

The presented Urban Forest Portfolio is a first exploration to monitor the urban forest as
critical infrastructure. A boundary object to be suggestive of and encourage discussion
about the possible application of i-Tree within the urban domain. It speculates based
on hypothetical data, assumes optimal growth curves and constant inventories, and
does not consider the varying morphologies and orientations. However, the process of
conceptualising and testing the dashboard has revealed potential lines of development
that can be used as guidelines for future advancements. These timelines listed in Figure
50 are not intended to be a specific roadmap or order of implementation, but rather to
suggest potential directions for the evolution of the initiative and the way in which the
urban forest is monitored, protected and valued.

metrics 5 < N

number of trees canopy cover crown volume

volume above and
(m2) (m?)

below ground (m3)
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public trees public and private all elements of the
trees urban forest
ecosystem QQ
services

> &. > %

air quality, carbon sequestration, heat island reduction aesthetic views, biodiversity,
.. all services quantified

storm water runoff

contextuality @ > @ >

absolute external location-specific, interactivity, network,
performance, influences, species specific relation to others
optimal growth weather, pests, growth curves and
curves diseases, climate, service provision,
seasons growth space
conditions
|:
connectivity \
@
existing data greenspace management city digital twin
sets (static) system (replacement rates), (real-time)
municipal planning system
(real-time)

Figure 50. Five proposition development timelines
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part 5
THE INTEGRATION

Finally, Part 5 zooms out again and discusses the integration of the proposition into the system
to bring the thinking back into the place where it was generated from. To have a last holistic
view and speculate on the potential impact of the Portfolio, recognising that adoption does
not happen all at once and is more likely to result in a gradual burn of changes. This section
considers what it would imply for stakeholders, how conversations might be conducted
differently, how roles and responsibilities might be affected, and most importantly, how the
position of the urban forest might change if the dashboard and therefore new practices were
to be in active use.

A first attempt at these discussions follows in this final chapter by forecasting how the current
status quo could be influenced by concrete new practices and thereafter by proposing some
system scale speculations that provide a glimpse of a potential new system. The part concludes
by demystifying part of the new paradigm, operationalising the transitions and turning the lens
to bring some of the abstract principles into focus.



SYSTEM INTEGRATION

Concrete practices enhancing
status quo
Facilitate collective functional

Drawing on the knowledge generated from the processes and testing of the Urban narrative
Forest Portfolio, a set of eight new practices was envisioned as a result of integration.
These practices would impact different domains of the current system, as shown in
Figure 51, and most of them logically follow up on the previously identified opportunity
areas. The justification for opportunity area 1 explained how the dashboard was expected
to facilitate a cascade of new interactions and potentially enhance connections between
multiple stakeholders. The operationalisation of these practices could be possible in the
relatively short term, and they could be considered ‘low hanging fruit' compared to the
system scale speculations that follow. The order of the practices is deliberate to indicate
the assumed path of change. The practices are linked to one or more principles and
specify the document or interaction they affect.

Monitor quantified long-term
targets

Ensure equitable and
collective distribution

Procure for functional
performance

domain of citizens

Design for functional
performance

Connect functionality to scale

Manifest position in time and
space

Position for contextual
interaction and diversity

Figure 51. Eight practices enhancing processes of current system
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1. Communication to justify tree decisions to
stakeholders

The dashboard can facilitate municipal green space officers to tell the functional story of
the urban forest in relation to climate adaptation and city resilience, illustrating the full
range of ecosystem services it provides. It shows both quantified performance, where
data is available, as well as the services that can only be described qualitatively because
the evidence is still being developed or the nature of the service does not lend itself to
numerical representation.,

In addition to overwriting the aesthetics-focused story with a multi-functional performance
narrative, the dashboard can enhance communication with different stakeholders such as
politicians, developers, action groups, and citizens by visually demonstrating why certain
tree related decisions are made during management and development. By comparing
inventory scenarios over time, officials can demonstrate how replanting with younger
trees may result in a current decrease in canopy volume but a significant increase in
twenty years. The Oranjeloper project would be a concrete example of such a discussion.

2. Foundation for green policy and urban forestry
masterplan

The dynamic portfolio can be used to monitor and track progress towards targets for
crown volume growth, equity, diversity, and ecosystem services. While this monitoring
can serve as a foundation for current green policies, it has the potential to become the
cornerstone of an urban forestry master plan if this approach is adopted by the Dutch
municipalities. Designers, planners, growers, and tree experts could work together to
develop this plan, which would anchor the targets and define a long-term vision and
ambition for the potential of the urban forest.

3. Procurement framework for transformation
projects

These monitored targets could find their way into the procurement process of
transformations. Examples of requirements in the tender document could range from a
ten per cent increase in existing crown volume over twenty years to meeting a specified
equity baseline, and from maintaining a fixed species diversity ratio to maintaining a
constant stock of trees between 50 and 100 years old. This would affect developers and
designers as well as nurseries and landscapers. Leading to a framework that meets the
larger ambitions, but is still flexible enough to let the creativity of the market flourish and
come up with tailored, innovative solutions.

4, Spatial input for design process

To meet the new tender requirements, the architectural design process should be
informed by new inputs. Spatial maps of ecosystem services can result from the Portfolio,
indicating the site-specific performance of trees in a given area, moving from a black
box of positive effects to a concrete contribution in relation to the context. Tree growth
curves provide insight into the invisible envelope and its future development. The scales
of the dashboard (municipality, area, and asset) can correspond with the architectural
disciplines (landscape, urbanism, and architecture) to facilitate integration and granularity.
It is assumed that not all ecosystem services are relevant at the same scale level, and this
would provide an opportunity to link functionality to scale. At the different stages of the
process, design scenarios can be evaluated using the dashboard.
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Compensate for rightful
preservation

Manifest position in time and
space

Nurture for functional
performance

Forecast future demand

Diffuse division between
public and private domain

Request mutual
interdependence

Diffuse division between
public and private domain

Facilitate collective functional
narrative
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5. Element of tree effect analysis (BEA), tree
valuation, and replacement policy

The current tree effect analysis, abbreviated 'BEA'in Dutch, is a standardised assessment
that maps out the potential impact of construction and development on the sustainable
survival of trees. This assessment is increasingly required by the General Local Regulation
(APV") and is carried out by tree consultants. In addition, the tree valuation of the Dutch
Association of Tree Appraisers (‘NVTB') is regularly used to determine the replacement
value of trees and stands in court. However, neither instrument takes into account the
ecosystem services provided by the urban forest. The NVTB's tree valuation suggests
that the optimum age of a tree is around 40 years. The dashboard could help to improve
these valuations. Furthermore, the dashboard could be used to guide tree replacement
policy, moving away from the current 1:1 (or other ratios) approach and instead focusing
on achieving the targets monitored by the dashboard to ensure the correct spatial
manifestation of the urban forest over time.

6. Support long-term nursery contract

Factoring in realistic rates of tree replacement, premature mortality, and external risks
such as climate impacts, pests, and diseases, the Portfolio offers an insightful overview
of the influx and efflux of the municipal tree inventory over time. These dynamics could
be used to forecast the supply needs further in advance, leading to a more stable supply
that could improve the relationship between municipalities and tree nurseries. This, in
turn, could potentially serve as the basis for longer-term contracts tailored to the specific
ecosystem service ambitions of cities, thus jointly shifting the focus from stem width and
fast-growing trees to functional performance that increases the resilience of the urban
environment,

7. Participatory urban green management

So far, the focus has been on the public part of the urban forest, but in some areas,
the private part can sometimes outweigh the public. The binary division between the
two does not serve the urban forest well, as it is a system whose interconnections
should not be hindered by human property rights. Part of the solution to diffusing the
strict separation between the public and private domain is to involve citizens in a more
substantial way in caring for the urban forest around them. A first step in this participatory
management could be the joint mapping of the private part of the urban forest in the
Portfolio. This could be a start to increasing local appreciation and ownership of the
urban forest around people’s homes.

8. Participatory urban green planning

Next to involving citizens in tree-related decisions, they should participate in the process
of urban green planning by channelling the liveability needs into spatial proposals with
a focus on ecosystem services. After all, local people have the best understanding of
what is required in their environment and what is effective or not in terms of usability
and interaction with the place.

Connect cycle and realise true
ecosystem

Manage for growth and
maturity realisation

System scale speculations

Imagine if .. the world was different?

The previous eight practices are logical, possible, and relatively within reach. The following
series of six proposals are playful propositions, justimaginable yet highly speculative. They
present an outlook on a possible new system, rather than substantiated results, and carry
disproportionate economic, technocratic, and legal implications, raising fundamental
questions that have yet to be answered. Hopefully to excite and inspire by offering a
glimpse of a potential future beyond what is currently achievable. These speculations are
deliberately not mapped onto the current system, as they call for something new that is
not yet ready to be captured by outlined frameworks, roles and set responsibilities, and
would not do justice to the complexity of the issues at stake. But who knows, perhaps
one day they will.

9. Shift in green space management rationale
Imagine if .. the management cycle was continuous?

One of the project’s reframes zoomed out of the current transformation process and
presented a different circular view, where a transformation is followed by a period of
maintenance. During the development process, management is paused and the trees are
left to their fate, although they are actively protected at the margins through BEAs and
tree valuations. What if management were continuous, contracts were extended for up
to thirty years, and the transformation cycles were seen as a forward-building spiral (see
Figure 52)? What if design was driven by management and supported the preservation of
crown volume and the provision of ecosystem services? What if the developments were
tuned to coincide with the planting season, giving trees a real chance to grow? Providing
a level playing field for management and shifting the rationale from limiting nuisance and
disservices to realising growth and maturity.

transformation

Stretch time horizon

maintenance

Figure 52. From transformation process, to cycle, to spiral

10. Move perceived ‘climax’ of transformation projects
Imagine if .. the perceived climax of transformations was when trees reached maturity ?

The perceived climax of current transformation projects is projected to be the end of
the realisation phase, when newly built properties are handed over to new owners and
public space is returned to the municipality. The completed buildings are in their best
condition and depreciate in value from this point onwards. For the green infrastructure,
however, development has only just begun and will reach its optimum a few decades
later. Considering the successional stages of a forest, this could take many decades.
What if we were to rethink urban development and extend the horizon of transformations
would be extended to be more in tune with the arborescent rhythm (see Figure 53 on
the next page)?
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