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Third part. Urban arboriculture: trees in the city

Why do we need greener cities?
1. The city, an ecosystem of its own
2. Every tree is unique
3. What are trees for?
4. City trees are worth much more than they cost

What should green urban initiatives in public spaces look like?
1. Greenery as infrastructure that contributes
to solving cities’ emerging challenges
2. Not everything goes: some criteria for functional
greenery

Annex. Methodology and criteria used for species selection

General methodological approach
1. Compiling an initial list of species for potential
inclusion in the Canon
2. Identifying reference documentation sources
3. Establishing assessment parameters and criteria
4. Weighting the various parameters and criteria
5. Selecting the final list of optimal species

Criteria and parameters considered for species selection
1. Flexibility
2. Resilience and adaptation
3. Suitability to street space
4. Health
5. Efficiency
6. Air pollutant removal

Additional information on some fields of the fact sheets
1. Botanical family
2. Geographical origin
3. Hardiness zones

Reference documentation sources









Mateu Sans
Director of Belloch Forestal

Introduction to the second edition

When we published the first edition of Canon de Belloch: Catalogue of
Urban Trees in 2015, it seemed to us to be a necessary work. We wanted to
select the forty most suitable street tree species for Mediterranean cities
based on scientific, measurable criteria, as opposed to quirks of fashion or
fads. Now, almost ten years later, we reiterate our purpose in this second,
refined and expanded edition.

In compiling this edition, it occurred to us that, rather than being
constrained to street tree species, we could extend the same research and
methodology to include the most suitable trees for parks and gardens,
squares and green areas. The concept is essentially the same, but the
species are not, with fifteen species being identified as the best for such
applications. Accordingly, this edition features the right trees for all the
various urban spaces.

Given the new climate scenario and the gradual emergence on our
streets of little known species, we decided to explore other areas of the
world with a Mediterranean climate to see which trees are commonly
planted in some of their major cities and why. This additional work, also
commissioned to ERE has yielded some interesting results. The first, and

Canon de Belloch

11



an especially welcome finding, is that the forty species initially selected in
the Canon are the most common in cities with a Mediterranean climate.
The second, and no less important, is that there are myriad species well
suited to the Mediterranean climate and used as urban trees, which are
rarely present in our cities, if at all, and which can and should broaden
our range of suitable species. In sum, this proved to be a vindication of
species that are unjustly overlooked simply because they are non-native.
We would like to thank the readers of the Canon for their many
comments that have helped us in compiling this revised second edition.
Finding better trees for our cities: that is what drives us daily.
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Javier Nieto Santa, PhD
Chairman of Belloch Forestal

Trees for people

Belloch is a historical estate located in the municipality of La Roca, 30 km
north of Barcelona, in the heart of an area that has been dubbed “/a Pistoia
catalana” because of its similarities with the famous region of Tuscany in
terms of its large-scale nursery production. Nowadays, the estate covers
some two hundred hectares and is the location for a number of educa-
tional and social activities, as well as of Belloch Forestal’s tree nurseries.

Since 2005 our nurseries’ commercial activity has shown us that
there is no consistent criteria among decision-makers when it comes to
selecting which tree species to plant in our towns and cities. Places only
a few kilometres apart choose different trees for no compelling reason
other than their different ornamental approach to the urban landscape.
Even in the same municipality, when governments change from one elec-
tion to the next, the planting criteria change just as swiftly, and species
are swapped out in response to what seems to be a desire to satisfy per-
sonal tastes or simply to harness good prices and market opportunities.
Naturally, we believe the choice of the most suitable species and cultivars
for growing in harsh city environments, brightening up our lives and
benefiting people for decades to come, deserves more informed reflection.
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That was what sparked the idea of producing a catalogue of urban
trees, published in 2015 under the title Canon de Belloch, the second, revi-
sed and expanded edition of which is now in readers” hands. Our aim
has always been to offer substantiated criteria, demonstrable by empiri-
cal experience, regarding what might be the best choices in urban arbo-
riculture for use within the Iberian Peninsula, maximising the services
and functionalities of our green spaces and obtaining the best results in
terms of avenue alignment.

To conduct this scientific research, we approached Estudi Ramon
Folch 1 Associats (currently ERF Energia & Sostenibilitat — Wattega),
led by the eminent biologist, ecologist and botanist. They were imme-
diately captivated by the idea we were pursuing. A consultation of mul-
tiple international databases soon revealed that there is no ordinal list
of optimal species or varieties for urban growth, based on a discrete list
of functional criteria.

Accordingly, the first task was to determine certain basic criteria
that should guide the replenishment of trees in cities (ultimately, these
criteria were flexibility, resilience, green infrastructure, impact on human
health, functional efficiency and air pollutant removal) and then appl-
ying them by means of twenty-seven parameters that measure the tree’s
tolerance to different types of soil, its resistance to pests, allergenicity,
reduction of energy consumption in buildings or suspended particulate
matter removal, to name a few.

After weighing the relevance of these parameters and evaluating
each species or variety in respect of each of them, sometimes through
estimates in the absence of better objective data, the result is an ordinal
list, classification or catalogue featuring the tree species best suited for
use in the cities of the Iberian Peninsula.

This 2024 edition, in collaboration with ERF Energia & Sostenibilitat
— Wattega, contains a revised list of avenue tree species, adding some
new ones and discarding some of the original ones. It also features fif-
teen new species especially suited for use in parks and gardens (beyond
avenue trees that could also be suitable here), and presents updated and
expanded content on forestry management, mainly in terms of promo-
ting biodiversity.

At first glance, it may seem that a biological palette of fifty-five spe-
cies or varieties is too few to express the many subtleties that any good
urban landscaping project should aspire to. Not so. In fact, Madrid uses
around two hundred species of trees, and Barcelona and Zaragoza some
one hundred and fifty, although in all three cities the predominant spe-
cies barely number more than ten.
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Consequently, in our view, the selection we present in the Canon
not only protects and stimulates biodiversity, promoting the use of spe-
cies acclimated to our territory (fourteen of which are native), but also
guarantees the best benefits for people.

When we first launched the business venture of Belloch Forestal
(2004), our nurseries grew as many as three hundred different species
and varieties. Gradually we realised that many were unnecessary or even
arbitrary. Accordingly, after the results of the first study, we limited pro-
duction to the forty most optimal species, with the aim of producing
only the fifty-five varieties in the Canon, always striving to offer the best
specimens in each one, through specialist care and devotion.

Canon de Belloch
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Dr. Ramon Folch
CEO of ERF from 1994 to 2022

A tree in every place,
a place for every tree

In 1990 the first edition of the Granada Standard, a method for eva-
luating trees and shrubs devised and drafted by a committee of the
Spanish Association of Public Parks and Gardens (AEPJP), was publi-
shed. Gradually earning widespread acceptance since its publication,
it has now become a commonly used standard. And it is a ubiquitous
reference precisely because it provides a timely response to a relevant
question: how much is a living tree worth, aside from its value as tim-
ber? However, other questions remain unanswered in the field of arbo-
riculture, especially urban arboriculture. Not least among them: Which
species is best suited to a particular location?

Belloch Forestal has been asking this question for some time. This
canon or catalogue aims to provide an answer, or at least an approxima-
tion. Belloch Forestal passed the question on to ERF and since then we
have been working together to find the right solution, which we have
revised and expanded in this second edition. Urban streetside tree spe-
cies are often chosen too randomly, based on subjective preferences or
circumstantial availability, as if any tree could live and perform properly
anywhere. This is simply not the case. Not every species can cope with

16 Introduction



every environmental condition, and not every species can fulfil every
urban function.

All too often, trees, especially streetside trees are managed as if they
were street furniture. The desired projection of their crown is sketched
on plans to embellish the architectural project and the saplings are cho-
sen with no other criterion than their imagined aesthetic impact. Trees
add beauty, no doubt, but more than anything else, they live. They live
in cities just like we do, often enduring adverse conditions, and they pro-
vide a valuable environmental service that should be the object of care-
ful planning: protection or screening from sunlight, acoustic shielding,
pollutant removal, generation of gratifying green areas, etc. It is there-
fore advisable to select an appropriate range of species for each climatic
environment, to identify the performance and requirements of each of
them, and to evaluate the dedication and cost of maintenance required.
A tree is not an inert ceramic object. It is a living being that demands
and gives back, and that also changes as it grows.

This new edition of the Canon aims to narrow down the broad spec-
trum of choice to include only those species, or even varieties, which best
respond to what is expected of them and which can withstand the con-
ditions they will encounter. The first task is to identify these functions,
which in itself is a propitious exercise on the part of the planner. Secondly,
end-users must be provided with a range of typologies compatible with
these functions. It is not really a complicated exercise provided you have
sufficient information, knowledge and judgement. This Canon is aimed
at compiling all this expertise into a single volume.

This project has involved every department of ERFE, with the special
dedication of Josep M. Palau, an expert biologist who has spent more
than twenty-five years working on the territorial and urban dimension
of naturalistic knowledge, with the invaluable input of Carla Garcia, an
environmentalist with over a decade of experience. Frederic Ximeno, an
urban biologist, and I, as a socio-ecologist, contributed our socio-ecologi-
cal and urban planning expertise and generally oversaw the first edition
of this work, published in 2015. All of this, needless to say, in close colla-
boration with the technical experts and managers of Belloch Forestal.

It has been a real privilege to have carried out this work. We are con-
vinced that this new edition of the Canon de Belloch, which we hope and
predict will become a benchmark comparable to the Granada Standard,
will make it easier to properly plant our streets and parks with trees. We
are delighted and of course honoured to be a part of this.

Canon de Belloch
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Interest and purpose
of the Canon de Belloch

The Canon de Belloch (hereinafter, Canon) is a unique catalogue of urban
trees providing a selection of species that are especially suitable and functio-
nal for our cities.

The dictionary published by the Royal Spanish Academy defines the
Spanish term “canon’, among other things, as a rule or precept, but also
a catalogue or list. The Canon is unquestionably a catalogue of selected
species, but it also aims to serve as a benchmark. The idea is to provide a
methodological guide that, free of any dogma, helps to highlight trees as
a valuable and necessary element of the urban environment, for which
suitability and functionality criteria can be established.

This amounts to a sea-change in the traditional view of trees as mere
embellishment of a city’s buildings and other constructed elements.
Aesthetic values (which are always subjective) may be taken as a necessary,
but by no means sufficient, condition when it comes to choosing urban
tree species. There are a number of other issues that need to be conside-
red, which can be broadly grouped into three categories:

* Adaptability to a changing and demanding environment
e Ease of maintenance and minimisation of potential risks
* Provision of socio-environmental services

Based on these premises, this second, revised and expanded edition of the
Canon, takes a novel approach compared to other catalogues, as it was
conceived as a true selection of high-performing species for tree cover in
the city. The Canon makes a distinction between those species that are
especially suitable for use in avenues or street alignment—and by exten-
sion in paved areas—and others whose ideal application is in parks and
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gardens. Species that are suitable for streets are assumed to be at least as
suitable for unpaved green spaces.

These days, such an approach is not only desirable but necessary.
Cities are densely populated and concentrate numerous environmental
and social dysfunctions. Therefore, urban environments are a priority
area for integrating sustainability principles and criteria. Against this
backdrop, trees—as a key element of urban green infrastructure—must,
to the extent possible, be part of the solution rather than of the problem.
Consequently, choosing tree species on the basis of purely aesthetic or
commercial criteria essentially means leaving to chance the integration
of sustainability and functionality considerations in an urban element
that will be present in our streets, avenues, squares, gardens and parks
for decades to come. This is by no means a trivial issue and this canon
is precisely intended to help promote a conscious and informed choice,
based on criteria established specifically for the urban environment.

The canon’s approach, while perhaps obvious, is quite innovative,
at least in our geographical context (in the United States this type of
approach is more common). Typically, catalogues of ornamental tree spe-
cies are based on more or less comprehensive fact sheets, which provide
basic information on morphological and ornamental aspects, as well as
additional information on the type of climate or soil in which the species
can thrive. While this approach certainly allows for using basic parame-
ters to select species that can be planted in the urban environment, it
does not facilitate the selection of species on the basis of a combination
of adaptability, ease of maintenance and urban functionality criteria.

It is worth noting that the originality of the approach outlined above
lies not so much in the type of information used—which already exists,
although it is not always known—but in the way it is processed and
integrated. It is how the available information is combined that makes it
possible to offer tools that facilitate decision-making, not only by those
responsible for planning or managing urban green spaces, but also by
urban planners or landscape architects, or even, as in this case, for pro-
gramming nursery production. This approach, which does not exclude
ornamental criteria, therefore goes beyond the strict field of gardening
to factor in matters relating to the tree’s functional integration in the
city. After all, it is only from this perspective that trees’ contribution to
improving urban sustainability and the quality of life of a city’s inhabi-
tants can be understood and strengthened.
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The main new features of this second edition over the first are as follows:

* General approach broadened to include urban trees as a whole, not
only in terms of their street placement but also their placement in
parks and gardens.

* Review, reconfiguration, expansion and updating of the content of
the original publication.

 Review of the original species list selected for street placement and
extension to include park and garden species.

e Renewal of the format of the species fact sheets and illustrations,
including new fact sheets for new species. The arrangement of species
in the fact sheets by scientific name, rather than by score, to make
them easier to find and reinforce the idea that no single species is
optimal from every standpoint.

e Development of new content to present, among other topics, the
results of parallel work on urban trees used in other cities with a
Mediterranean climate around the world.

Canon de Belloch






First part

Selected species
and cultivars

23






How were the species selected?

1
Purpose and methodological
considerations

The main objective of the canon is to establish a limited range of tree
species and cultivars that are especially suited the urban environment,
maximising the provision of socio-environmental services and minimi-
sing any adverse effects.

To achieve this objective, we adopted the following premises:

e Consider species used—or perfectly adaptable—in our geographi-
cal context (meaning the Iberian Peninsula, although taking into
account the significant weight of Mediterranean climatic conditions).

* Include both morphological and physiological parameters in the
assessment, always from the perspective of the urban environment
where they are to be placed.

e Establish higher-order selection criteria that combine and aggregate
a number of simple parameters.

e Combine and weight the usual parameters with others that are
much less known or used, often only available in specialised scien-
tific literature.

e Assume that no species is optimal from every standpoint, so the
value of the catalogue should be understood more as a whole than
in terms of specific individuals.

* Ensure a balanced final selection including species of different sizes,
capacities and urban functionalities.

e Provide a reasonable diversity of genera and families, to avoid exces-
sive concentration in a few taxonomic groups. Promoting such
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biodiversity is also advisable to reduce the risk of health problems
(such as pests affecting a limited group of botanically related species).

* Ensure at least a minimum percentage of native species and avoid
the presence of species clearly known to be invasive to the natural
environment (such as Azlanthus or tree of heaven).

Selecting the species for the canon has proved to be a complex but rewar-
ding task. Selecting means prioritising some species over others, and this
means establishing assessment criteria and tools based on objective para-
meters. The aim is not to provide an apposition of unconnected data, but
to integrate that data into a global matrix that translates simple isolated
parameters into higher category criteria. This, in turn, should make it
possible to identify species that are particularly significant from the urban
functionality standpoint. For example, it is not the same to analyse a spe-
cies’ heat and drought tolerance separately as it is to use these data to esta-
blish a criterion for the species’adaptability in a climate change context.

The inclusion of a limited number of species in the canon is the
result of a compromise between providing a discrete number of promi-
nent species—otherwise there would be no real selection involved—and
ensuring sufficient diversity and representativeness of typologies and
functions.

In line with the above objective and premises, the working metho-
dology adopted can be summarised in the following five stages:

a) Compiling an initial list of species for potential inclusion
in the Canon

Identifying reference documentation sources
Establishing assessment parameters and criteria
Weighting the various parameters and criteria

Selecting the final list of optimal species

b
C

d

€

—_ = = =

The scope and considerations applied for each of these stages are provided
in the form of an annex (sce General methodological approach, on page 213).

26 Selected species and cultivars





