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1.-REFERENCESDSTARTINBGOINT

1.1.Introduction. Our neighbours the trees

The City of Barcelonais facingmajor challengesn the 21st centuryin terms of improving its
population'shealth and comfort. Theserequire the developmentof a sustainable equitable
and inclusivecity, with improvementsto fundamental features like environmental quality,
especiallyin relation to the pollution generatedby fossitfuel vehicles,the urbanland balance
and public servicesfor all of the municipality's neighbourhoods,decent housing, the fight
againstclimate changeand respondingto migratory movements. Accordingto the United
Nations,citiestoday contain 54.5%of the population, andit hasbeenestimatedthat by 2050,
that figure mayriseto 70%,makingcitiesthe main playerfor tacklingthe globalchallengeof
the world's population.

The city's green infrastructure, and especiallyits trees, plays a fundamental role in local
policiesaimedat improvingthe metabolicfunctioningof urban systemsthe city's habitability
and the health of its population. A greeninfrastructurethat is correctly planned,developed,
managedand maintainedcontributesto the city's humanand ecologicaldevelopment,to the
point of becominga life-supportsystem.

Treesin the urban environmentare living organismsthat live with people and provide them
with a physicaland emotional connectionto nature. The city's trees make it possibleto
interconnectthe city's greenareas,favouringa greeninfrastructure around which the city is
organised,which contributes to health, comfort and habitability, due to their effects on
environmentalquality, the beauty of urbanlandscapesr the creationof areasfor socialising
and cominginto contactwith nature in the urban environment. For many people,trees are
the fragment of nature that they have closestto hand, a living "neighbour" who is present
throughout their lives, contributing to a healthier and more habitable city. Among other
things, they mark areasof communitylife and interaction, seasonathangesand the passage
of time.
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Accordingto the report "Statisticson the Populationof Barcelona2016 - A Study of the
Municipal Residats Registry",on 1 January2016,there were 1,610,427peopleregisteredas
Barcelonaesidents,in 655,175homes(Statisticson the Populationof Barcelona2015).In the
last five years,the number of people over the age of 65 has graduallyincreasedto around
21%,while the numberof childrenis unchangedat around 12%.L ife expectancyfor Barcelona
residentsis 80.5 yearsfor men and 86.7 yearsfor women (Datafrom 2014 the "Health in
Barcelona2015"report). Alittle over half the populationwasborn in Barcelonawhile nearlya
guarter were born abroad. Thispopulation data for Barcelonareflectsthe profound changes
that Barcelonasocietyhasundergonein recentyears.

Currentlyover 80%of Barcelona'snunicipalareahasbeendevelopedor is develgableland,
while the remaining20%is madeup of woodland(mainlythe Serrade CollseroleNaturalPark).
56%o0f the city'sdevelopedandis occupiedby buildings.It is estimatedthat there areover1.4
million treesin the Barcelonamunicipalarea,making up a largetree masscovering25.20%of
the land (accordingto the study éEcologicabervicesof Barcelona'sirban greenareas,CREAF,
H n n dThisfigure includestrees in the woodland areas of Collserola,Montjuic and Tres
Turons,andthosein streets parks,and publicand private gardens.

The urban agenda's new challengesand the increasingcomplexity of the city make it
necessaryto review and update the planninginstrumentsand managementof the elements
making up the city's systems,such as the trees and the green infrastructure, in order to
contribute to equitable, healthy development that is good for people. The appropriate
planningand managementof the city's tree heritage can also contribute to improving their
contribution aslivingentitiesto the health of the populationandthe habitability of Barcelona

This is the reason behind the Master Plan for Barcelona'sTrees,the strategic municipal
document that defines the vision, objectives, strategic lines and actions for the planning,
managenent and conservationof the city's tree population, both public and private, in
accordancewith their biogeographicabnd urban characteristicsjn order to guaranteethe
contribution of those trees to a healthier city for the current population as a whole and for
future generationswhere the naturalisationand extensionof greenareasis a key factor for
creatingliving, habitablepublicareasfor people.

1.2. Treesare alive

In order to carefor and promote the valueof the treesin our city, we need to know all about
their nature asliving beingsand their specificneedsin terms of natural resources(sunshine,
water, temperatureand humidity, nutrients, etc.) and living space so that they grow well and
haveafull life cycle.

1.2.1Howdo treeswork?

Atree hasthree mainparts:
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The crown: the aerial, visible part made up of
the tree's branches, leaves and fruit. The
leavesare responsiblefor makingthe organic
material, where transpiration and
evapotranspiration (emission of oxygen and
evaporatedwater) take place.Partof the solar
energyis absorbedby chlorophyll (between 1
and 3%).Thisis where most of the faunathat
inhabit trees live (smallreptiles, birds, insects,
etc.). A group of trees in good condition
generatesa tree massof high ecologicalvalue
in the urbangreeninfrastructuresystem.

The trunk: the thick, woody main stem that
containsan architecturallycomplexsystemof
vesselsisedfor transportingthe tree'ssap.

Theroots: are responsiblefor supportingthe
structure and providing the tree with water
and nutrients from the soil. For this reason,
the quality and quantity of soil are of
fundamental importance. There may be a
singledescendingoot, with secondan/ateral
roots branchingout from it (tap root system)
or various descendingmain roots (branched
radicle system).Theyusuallycoveran areaas
largeor largerthan the aerialpart of the plant.
Root hairs absorb water and nutrients from
the soil. The mycorrhiza are fungi that
surroundthe roots, increasingthe surfacearea
for absorbingwater andnutrients.

The bark is the external part of roots, trunk
and branches.In a busy, crowded urban environmentlike Barcelonathe bark protects the
tree'sinterior partsfrom impactsanddiseases.

1.2.2. Treesin the city: biogeographicabnd urbanfactors

Each tree speciesis adapted to growing in specific biogeographicaland environmental
conditions.It isimportant to rememberthis asa starting point when devisinga planto define
the strategicguideliresandactionsfor the planningand managemenbf urbantrees.
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Asliving beings trees havephysicalcharacteristicsa life cycleand physiologicalemandsthat
determinetheir growth and their ability to survivein a givenhabitat (water demand,rangeof
temperature and humidity, availabilityof nutrients, etc.). Thesecharacteristicsnust be taken
into account,especiallywhentreesare plantedoutsidetheir naturalenvironment.

In general,urban environmentsdo not offer trees the best living conditions. For this reason,
the growth of a tree plantedin the street differs notably from that of a tree of the sameage
and speciesin natural conditions or even planted in a park or any other naturalised
environment,especiallyin the caseof more senstive andfragile species.

Factorssuchasthe width and orientation of the street, how muchsoilis available the type of
surfacing,the height of buildings, how much sunlight it gets, the use of the surrounding
buildings traffic density,etc. all havea notableimpacton the ability of eachspeciedo survive.
The limiting factors do not only affect the well-being of the visible, aerial part of the tree,
which everyonecansee,but alsothe root system,which is of vital importancefor its growth
and is often ignored. Takingthis into accountwhen there are roadworksis of keyimportance
for maintainingtreesin goodcondition.

CONDITIONINGACTORBORTREES
(COMPARISOBETWEENATURAIANDURBANENVIRONMENTS)

CONDITIONING FACTORS
FOR TREES

(COMPARISON BETWEEN NATURAL
AND URBAN ENVIRONMENTS)

NATURAL ENVIRONMENT URBAN ENVIRONMENT

Solar radiation Less solar radiation

Inwoodland areas, competiticn for light Reflected light )

L o g Greater amounts of artificial radiation
e N Frequent air currents and channelled wind

Normal evapotranspiration Higher temperatures

Normal hygrometric rate Ingensa evapotranspiration
Low hygrometric rate
Breater concentrations of pollutants

8 BBmpetition for space

Impermeable surfaces

Permeable soil e
Better use of rainfall Less availability olwiazer
Greater availability of water Limited volume of soil available to roots

More available space for roots Low levels of arganic matter in soil

G 2beaeptha of rliiestta and food Chemical imbalance of soil (nutrient deficient]

SourceManagingStreetTrees BarcelonaCity Council

Good ventilation and normal levels of 0
Greater quantities of mycorrhiza and root hairs

Unstructurad, compacted soll
Low levels of 0, (root asphyxial
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Urban settlements grow outwards, putting pressureon and fragmenting natural systemsin
their path, transformingthe landscapeand affecting the dynamicsof ecosystemsand their
biologicaldiversity. Theextensivegrowth of cities, their increasingcomplexity the consequent
distancingfrom nearby natural environmentsand the general public's demand for better
urban quality all meanthat there is a needto progressivelymake urban environmentsmore
natural by meansof creatingnew greenareasand plantingtreesin the street.

Barcelonais characterisedby the compact, dense nature of its urban structure, something
that, since olden times, has fostered the city's mixed, diverse Mediterranean character.
Geographyhas also played its part in its urban development, as the Serrade Collserola
mountainsand the seahavealwaysacted as natural limits. Theprogressiveoccupationof the

plain of Barcelonaled to the former mosaic of open spaces,made up of cultivated land,

woodedareasand gardenspeingreplaced.Thedensityand extent of the city havemeantthat

fitting in nature, in the form of parks,gardensand trees, hasoften beendifficult, due to the

lackof space the street layout and the locationof buildings.Therefore,it is now necesary to

makea proactiveeffort to promote the naturalisationof the city andincreasets biodiversity.

Themunicipalityof Barcelonshasa surfaceareaof 102.2km* betweenthe Serrade Collserola
mountains, the seashoreand the Besosand Llobregatrivers. The city is characterisedby a
dense,compacturbanfabric, with a high densityof motor-vehicletraffic, especiallyin the city
centre,and an atomised,discontinuousetwork of greenareasthat are not alwaysconnected
to the natural environmentssurroundingthe city. However,there are a large number of trees
in the urbanarea.

Asmentionedabove,in order to determinewhichtrees are most appropriatefor the city, it is

essentialto take into accountthe biogeographicaland climatic factors, as the particular
characteristicsof the Mediterraneanclimate, with mild winters and hot, dry summers,with

lots of sunshineand irregularrainfall over the year, subjectvegetationto levelsof stressthat

somenon-native speciescannottolerate or havedifficulty in tolerating. It is true that modern
urban gardeningtechniques,the varieties selectedand the managementand maintenance
efforts invested often compensatefor these difficulties, but from both an ecologicaland
economicpoint of view, logicdictatesthat operationalcriteriabe adaptedasmuchaspossible
to climaticconditions,usingnative speciesinsteadof trying to reproducelandscapeghat are

natural to other latitudes.

Thisconceptis evenmore pertinent giventhe proveneffectsof climate changeand projections
that foreseemajor changesn rainfalland temperaturesin the Mediterraneanarea,asin other
regions of the planet, which will also affect the types of vegetation that can be grown
naturally.An urban greeninfrastructure adaptedto lower rainfall and an evenmore irregular
distribution of rainy weather, an increasingnumber of heat wavesand higher levelsof solar
radiation, will have greater chancesof successand lower maintenancecoststhan one that is
lesswell adapted Thisadagation to climate changeis especiallyrelevant to the treesin our
streets and squares,becausethe stressfactorsare higherthan for treesin more favourable
locations,suchasparksandgardens.
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1.3. Theecologicaland socialvaluesof urbantrees

1.3.1.UrbanCanopy

Without dismissingtrees as individuals,the Master Plan for Barcelona'sTrees 20172037
refersto the city's trees not from an individual point of view, but asa tree population,or an
urban canopy, taking into account the ecdogical, environmental, social and landscaping
serviceghat they providethe city aslivingorganisms.

Thisapproachto urbantreesis in line with a growingtendencyin the public managementof
green areasall over the world. It understandstrees to be part of a whole, giventhe name
urban canopyor urban forest The Planvaluestrees for the importance of the servicesand
beneficial effects they provide to the population in every city district, including both the
groupsof treeslocatedin gardens parks and natural areasthat make up woodland,and each
of the treeslining the city's streetsand avenueswhich form groupsof treeswithin the urban
area.

1.3.2.Treesasan essentialpart of a greeninfrastructure

Treesare a vital part of anurbangreen infrastructure. Theystructure publicareasand provide
fundamentalservicesfor urban environmentalquality and for people'shealth and well-being.
They form a network that interconnectsall the city's green areas and habitats, providing
multiple socid-environmental and economic functions and benefits, making them just as
necessanasanyother service.

A well-planned,developedand managedgreeninfrastructure becomesa life-support system
that createsstrongconnectionsbetweentrees and people.Forthis reason,it must be subject
to certain functional, operationaland aestheticintervention criteria, which help it to find its
place in public spacesand achieve a balanced coexistencewith other infrastructures.
Collaborationbetween those responsiblefor the planning and managementof the city's
roadways,private ownersand tree expertsis therefore essentialfor ensuringthat trees are
plantedin all areasof the city and streetswhere they cangrow ashealthilyaspossibleand, at
the sametime, maximisethe functionsthey offer.

However,the conceptof greeninfrastructureis not limited to observingthese strictly urban
servicesjt alsoinvolvesthose that concernthe territory's ecologicalquality, beyondbuilt-up
areas.A tree population conceivel as a functional network helpsto connectthe city's green
areaswith the forest and river ecosystemsurroundingBarcelonagcreatinga more integrated
and uniform greenlandscapeand helpingto increasebiodiversity,thanksto their functionasa
corridor and connectorof openspaces.

1.3.3.Servicesand benefits of trees

City trees contribute decisivelyto improving the quality of people's lives, due to their
environmental and social benefits for the population, and they are consideredto be an
essental urbanfeature for definingthe urbanstructure of citiesand for evaluatingthe quality
of publicareas.
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Thesocialand environmentalbenefits they provide havea direct positiveimpact on people's
healthandwell-being,whichis why treesare an essentialfeaturein the city.

1.3.3.1Environmentabenefits

Improvingair quality

Treeshelpto purify the air by eliminatingatmosphericpollutants, mainly causedby motor-
vehicletraffic andindustry. Theseincludeozone,sulphurdioxide, nitrogendioxide, carbon
monoxideand suspendedarticles. Accordingto the study "EcologicaServicesof Urban
GreenAreasin Barcelona'(CREAR009),the city's trees and busheseliminated over 305
tonnesof pollutingcompoundsin 2008.1,006tonnesof PMy, partides, 72.6tonnesof O;,
54 .6tonnesof NO,, 6.8 tonnesof SQ and5.6tonnesof CO.Thisservicehasan estimated
value of € m @nilion. Above all, trees retain PM,, particles, and progressivelysmaller
amountsof O;, NG,, SQ and CO.

Noisereduction
Trees help to minimisethe acousticpollution reachingpeople'shomes,in both real and
perceivedterms, becauseheir crownsactasabarrier.

Micro climatic regulationand energysaving

The shadeoffered by trees and the humidity that vegetationgivesoff help to cool the
atmosphereandlower temperaturesduringthe hotter months.In winter, they alsohelp to
reducewind speedswhich attenuatesthe drop in temperature and reducesthe needfor
usingenergyto heathomes.

Rainwaterretention
Treeshelpto retain rainwaterin the subsoiland favourits useasa groundwaterresource,
compensatindgor the problemsassociatedvith impermeablesurfacesn urbanareas.

Increasedanimal biodiversity

Treesare attractive habitats for fauna, as a refuge for living, as a stopoveren route to
another location (between green areasand woodland), or as a source of food. On city
streets, where trees are usually distributed in one or two lines, the main vertebrate
animalsthat usethem are birds. Largertrees, with fully developedcrowns, have spaces
andcavitiesthat are alsooccupiedby smallreptilesor bats.

Greencorridors

Good quality urban trees, which form a considerabletree mass,act as a connector
betweenvariousisolatedgreenareasand favourthe flow of biodiversity betweenthe city
andits surroundingnaturalareas.

10
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1.3.3.2Socialand healthbenefits

Positiveeffectson people'shealth

Accordingto the conclusionof the Britishreport & . Sy SffreemAy F NI & (2040 (i dzNE ¢
ForestResearch)a greeninfrastructure has a positive effect on life expectancyand the

reduction of health inequality,due to the psychologicaaind physicalbenefitsarisingfrom

the physicaland socialactivitiesundertakenby peoplein contactwith nature. Thisreduces

risks to mental health, circulatory problems, obesity, etc., with consequentsavingsin
publichealth expenditure.

Establishmenibof emotional links

Formanypeople,followingthe life cycleof trees- flowering, growth, lossof leaves is also
their closest connection with nature, to the point where an emotional link is often
establishedbiophilia).

Creatingmeeting places

The shadeoffered by trees makescomfortable placesfor human activities, givingrise to
greatlyvaluedplacesfor socialisatiorand socialcohesion gspeciallyfor groupswho spend
moretime outside,suchaschildren,youngpeople,seniorcitizensand newcomers.

1.3.3.3Benéefitsfor the urbanlandscape

Treesasstructural elements

Treesare a feature that helps to structure and urbanise a city, creating a variety of
environments, establishingrelationshipsbetween different areasof the city and giving
certaincity placesor streetsindividuality.

Thequality of publicareas
Trees provide public areas with a variation of colour and shapes, breaking up the
monotonyof buildings,improvingthe aestheticperceptionof the city andits habitability.

1.3.4.Somedisadvantage®f trees

Aswe haveseen,the presenceof treesin the city providesalot of benefits.However they are
living beingsand various problemsthey may causemust also be taken into consideration.
Someof thesedisadvantagesyr in the languageusedby the arboriculturalsector,disservices,
include causingallergies,the emissionof VOCgvolatile organiccompaunds),negativeeffects
onroadsurfacesand pavementsthe presenceof leaves flowersandfruit on pavementsgtc.

Thesedisadvantagesnust be taken into account,as part of proper planning,by diversifying

the speciesand avoidingthose that causemost problems. This Planaimsto maximisethe
benefitsandminimisethe disadvantageasfar aspossible.

11
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1.4.Barcelona'drees

1.4.1.Alittle history

Theoriginalnature of the land where the city of Barcelonanow lies hasbeengreatlymodified
sincethe first human settlements. The original ecosystemshave been progressivelyaltered
due to human activity, which increasinglyexploited natural resourcesas the population
becameestablishedin the area.Immediatelybefore the appearanceof the first settlements,
holm oak woods coveredthe Plainof Barcelonathe slopesof Collserolaand other hills. The
shadyareaswere dominatedby holm oak groves,andthe rocky,sunnyplaceswere dominated
by Aleppopines.TheBesodsand Llobregatriver basinshad riparianwoodland (blackand white
poplars,elms,alders,etc.).

Humanactivity progressivelyeplacedthe holm oakwoodswith agriculturalland, where there
were orchardtrees, includingorangetrees, lemontrees, cherrytrees andfig trees, alongwith

olivetrees, carobtrees,almondtrees, walnut trees and mulberrytrees. In private areasof the

city, there were private orchards and gardens,which carried on the tradition of Roman
gardensn houseinteriors.

Thisvegetationdominatedthe landscapeuntil the middle of the 19th century, when the city
walls were demolished, the Pla Cerda for expanding Barcelona was formulated and
surroundingtowns were annexedinto the city. Thislarge-scaleland transformationincluded
the plantingof treesat the sides of roadsasa structuralfeature of the city layoutandto create
shadefor people'swell-being. Therewere alsoplansfor plantingdouble linesof treeson one
pavementof eachcity blockand gardensin the interiors of eachblock. Unfortunately,Cerdas
initial project wasunderminedin terms of greenareasand only one line of treeswas planted
in the streets, mostly plane trees. In the 20th century, the constructionof city squaresand
gardenswas planned and executed,and over the years, new green areas were included,
originatingfrom country housesand private estatesthat becamepublic property.

Barcelona'drees alsoinclude speciessuchasthe tipuana(rosewood)and the blue jacaranda,
which havebeenincludedin the inventory of existingadapted speciesasintroduced species.
Nowadays{rees are presentthroughout the city, and have becomeone of Barcelona'smost
singularidentifyingfeatures.

12
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1.4.2.Treeinventory

All Barcelona'drees are consideredio be part of the city'stree heritage,includingboth those
livingin public property andthosein private property. BarcelonaCity Councilis responsiblefor
managingthe trees that are municipalproperty, but it is alsoresponsiblefor conservingthe
city'stree heritageasa whole. Regardinghe numberof trees, two different sourcesare used:
the city's global data, obtained by the Ecologicabnd Forestry ApplicationsResearchCentre
(CREAR009, andthe tree dataadministeredby the Municipallnstitute of Parksand Gardens,
obtainedby carryingout aninventoryof the territory.

It has been calculatedthat there are over 1.4 million trees within Barcelona'smunicipal
boundaries,accordingto the study & 9 O 2 t Qe ike@®f Urban GreenAreasin.  NOSt 2y | § 2
producedby CREARISingUFORE

This approximate figure, reachedusing a statistical estimate, includesall the trees within
municipal boundaries,including the Serrade Collserola.This tree mass covers 25.20% of
Barcelona'snunicipalarea. Thislargetree biomassprovidesfirst-classenvironmentalservices
and constitutesa natural heritagesite of greatvalue.

" UFOREsa programmedesignedby the USDepartmentof Forestryand Agriculture.lt worksby usinga sample
of the territory, whichallowsresearcherdo quantify and evaluateurbanforest structuresandtheir
environmentalbenefits.

13
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MANAGEMENT OF TREE COVER
BARCELONA'S TREES IN THE CITY
8% 10%
Managed Tree cover for Tree cover
by others Coll=erola n the city
Managed by the Managed by the of the city
Collserola Natural Municipal Institute of without tree
Park Consortium Parks and Gardens cover
Others :

* Barcelona Metropolitan Area [parks)

* Public bodies [Generalitat regional government
of Catalonia, Barcelona provincial council..)

+ Entities and institutions [universities, hospitals...]

« City council [cemeteries, schools, sports
facilities, BSM...]

* Private entities

Accordingto this study, the most commontrees in the Barcelonamunicipal area (including
the Serrade Collserola)are the holm oak (Quercuslex) with 313,372individuals(22.1%of the
total population), Aleppo pines (Pinushalepensiy with 290,525 individuals (20.5%),plane
trees (Platanusx acerifolig with 93,212individuals(6.6%)and stone pines (Pinuspinea with
69,749(4.9%).

Thesamestudy showsthat the most commontrees inside the built-up areaof Barcelonaare
planetrees (Platanusx acerifolig), with 18,744 individuals(8.8%0f the urbanpopulation),the
Monterey cypress(Cupressusnacrocarpa with 15,620individuals(7.4%),privets (Ligustrum
lucidum), with 13,668trees (6.4%)and the Europeannettle tree (Celtisaustralig, with 11,715
individuals(5.5%).

14
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1.4.3. Municipal planningand managementcriteria for trees

Barcelona'sstreet trees have been around for a hundred years,and their importanceto the
city hasincreasedn proportion to the numberof individualtrees,while their managemenhas
becomemore complex.

Aswith all other urban infrastructures,the place of trees in the city is conditioned by the
characteristicof the streetsand squaresand by the necessarycoexistenceof uses,functions
and serviceswithin a physicallylimited urban environment. However, unlike the other
servicessuchaslighting, traffic lights, bus sheltersand municipalwaste containers trees are
living organismsand often end up interactingwith the other static elementsaroundthem. The
various planning and management instruments, along with the regulations and
recommendationsdevelopedby BarcelonaCity Councilthrough its variousgovernmenté and
technical departments, define the criteria which each public servicehasto comply with in
orderto properlyfit in.

With the aim of providingthe public managemenbf treeswith the mostappropriateplanning
and intervention instruments at any given time, the City Council has produced various
documentsand regulationsthat specifythe proceduresto follow when administeringpublic
areasand guaranteeinghealthy trees that are functional from a an environmentaland social
viewpoint.

In 1995, the Gty Councilproduced a Green Area Plan for Barcelona,which included the
StrategicPlanfor TransformingBarcelona'sStreet TreesThisplan proposedthe introduction
of a greatervariety of plants, balancingout the proportion of the most commonspeciesand
substitutingthosethat showedadaptationproblems.

In 1998, the Plan for Street Tree Managementin the Eixampledistrict was drafted. This
proposedspecificsolutionsto tree problemsin that district, where, at that time, the largest
proportion of city treeswasto be found. Theplanetree, the dominantspecieshadthe largest
proportion of sickindividualsshowingevidentsignsof ageing.Thedocumentidentified which
streets would keep their plane trees and which specieswould be planted in boulevads,
avenuesand alleyways.The City Councilalsobegana project of planting trees with colourful
flowerson the cornersof the district'svariousneighbourhoods.

The2004 Street TreeManagementPlan presentedto the MunicipalCouncil'sSCommissiorior

Sustainability Urban Servicesand the Environmentduring its sessionon 16 November2004,
included the technical criteria applied to ensure the comprehensivemanagementand

sustainability of trees, also taking into account the various aspects involved in tree

management:a computerisedinventory, selectionof speciesmaintenance plant protection,

health and safety, environmental questions, logisticsand communicationand information.

Thesecriteria were later specifiedin the documentManagementof Barcelona'sStreet Trees

presentedin 2011, which outlined the principlesof creatinga diverse,identifiable landscape,
increasingbiodiversity and carryingout safe, effective management.lts guidelinesfor tree

managementspecificallythe selectionof speciesplanting, pruning, watering, visualanalysis,
phytosanitary treatment, protection and an inventory and data control, are currently in

operation.

15
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In 2013, BarcelonaCity Councilpresentedthe 2020 Plan for Barcelona'sGreen Areas and
Biodiversty. Theplanproposesthe ideas,challengesandlinesof actionthat will guidemiddle
andlongterm municipalactions,andthe municipalgovernment'scommitmentsregardingthe
conservationand revitalisingof the city's biologicaldiversity and habitats Forthe first time,
Barcelonahasa unified planninginstrumentfor the city's natural heritage. Theplan mentions
treesasa fundamentalpart of that heritage.

TheBarcelonaGreenAreaand Biodiversity Plan 2020 proposesvariouslinesof action,aimed
at:

1. conserving and improving the city's natural heritage

2. avoiding any loss of species or habitats

3. achieving the maximum possible amount of green surface area and its connectivity.

4. obtaining the maximum possible environmental and social services for greas and
biodiversity.

5. raising the value that society assigns to green areas and biodiversity

6. making the city more resilient to emerging challenges, such as climate change

This plan involves68 actions, many of which concerntrees. For example:diversifying tree
species;improving the managementof green areasand street trees; increasingthe city's
biomassby increasinghe numberof treesandbushesin parks,gardensand publicand private
areas; promoting greenarea connection projects in both urban and metropolitan
environments (network of green corridors); incorporating efficiency criteria that limit
hydrological resourcesand maintenance,improving applied knowledge on the effects of
vegetationon people’'shealth;fosteringresearchinto the effectsof climatechange;preserving
emblematic speciesand providing information on trees of local interest in Barcelona.New
urban projects, the redevelopmentof streets or the periodic renewal of those servicesand
their features,includingtrees, are opportunities to coordinate all municipaltechnicalteams
andreachan agreementon renewingandimprovingtheseinterventioncriteria.

16
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Oneof the challengegacingthe Master Planfor Barcelona'sTrees2017-2037isto strengthen
the collaboration between Barcelma City Council'svariousareasand departmentsregarding
the public managementof trees, in order to provide the city with a high-quality tree
population.

At present, BarcelonaCity Councilis responsiblefor approximately310,800individual trees:
201,6® aretreesin urbanareas(includingthe treeslining streetsand squares)around35,700
are in municipalparksand gardens,and around 73,500are in woodlandareas.It mustbe said
that the inventoryhasnot yet beencompleted,andthe final figure maytherefore be different.

MORETREEBNDBETTERREES

Everytree, and by extensioneveryspecificspeciesjs a unique elementthat cannotsimplybe
plantedin a certainplacein a publicarea, trusting that the efforts of municipalspecialistawill
ensue that the tree adapts successfullyAll too often, this expertiseand effort is not enough,
becausea tree's needsand the determiningfactors specificto eachplacelimit their ability to
adapt.

Evenytree thereforeneedsa specifigplaceand a certainquantity of soiland spaceto grow in. So
properlyidentifyingtheseneedsleadsto the optimisationof care and maintenancecostswhile
maximisingthe socialand environmentalserviceghat treesoffer. Thequality of treesbecomes
avaluableassetthat is just asimportant asthe quantity of trees,asis shownby the fact that in
someareasof the city, the hi numberof treesendsup beinga problem,dueto the difficultiesof
adaptation and the deficienciesthat this causesin some species.This meansthat different
criteria should be appliedin every city location, and in some cases,not planting trees, but
applyingotherurbannaturalisationformulasinstead.

High-quality, healthy trees offer many more servicesand functions for the general public's
well-being.

GREATEBRIVERSITOFSPECIES

Thereare 170 specieof publictreesin Barcelona If we add cultivatedtrees,different varieties
and hybrids,this figure is considerabljhigher,at over300.

If we considempublicareasas a whole, (urbanareasand parks)the mostrepresentativespecies
is the Londonplane tree (Platanusx acerifolig, an emblematiccity tree, with nearly 49,300
individuals,which is 20.8%of the total. Other commontreesin the city includethe European
nettle tree (Celtisaustralig, with 21,870individuals(9.2%) a tree that adaptsverywell to urban
conditions;the tipuana tipu (Tipuanatipu), with 11,500individuals,(4.8%);and the Japanese
pagodatree (Styphnolobiunjaponicun), with 10,700individuals,or 4.5%0f the total.

In 2012, a project beganto balanceout the abundanceof trees and palm treesin the street,
with the aim of ensuringthat within 50 years,no speciesvould accountfor more than 15%of
the entire tree population. Thiswould makeit possibleto avad risk situationsconcerningpests
and blights that affect a large proportion of the trees, if these were dominated by a single
specieslt may evenmakethe tree populationmore resilientto any possibleeffectsof climate
change.
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1.4.4.Publiclyand privately owned trees

Not all the city's public trees are managedby the City Council.Other governmentalbodies,
suchasthe Generalitatof Cataloniaand BarcelonaProvincialCouncil,also have a number of

treesin their facilitiesin the city. Theaim of this Planis to includethesetreesin the planning
and managemeniuidelinesit establishesThereare also privately-ownedtreesin Barcelona,
i.e.individualtreesthat are locatedin private estates,plots of land or areas,whichmay be for

publicor private use.

Whether they be owned by the municipality, other governmentalbodies or privately, it is
clearly important to maintain and correctly conserve each individual in the city's tree
populationand ensurethe connectionand continuity of its natural heritage.At present,there
are no exactfiguresfor the number of treesin private or non-municipalpublic hands,and an
estimatedfigureis used.

Collaborationbetween those responsiblefor the planning and managementof the city's
roadways,private owners and tree expertsis therefore essentialfor ensuringthat trees are
planted in all areasof the city and the streets where they can grow as healthily as possible
while, at the sametime, maximisinghe functionsandserviceghey offer.

TheMaster Plan for Barcelona'sTrees2017-2037 highlightsthe necessargontribution of tree
owners and the collaboration between municipal specialists,private organisationsand the
generalpublicin orderto ensurea highrquality tree populationfor a healthiercity.

Barcelona'snvironmentalregulations,approvedby BarcelonaCity Councilin 2011, establish
that the ownersof private greenareasandtrees,whetherthey be for publicor private use,are
responsiblefor the proper maintenanceand conservationof those areasandthe treeslocated
within them (Article7.3-2).

Regardingconservationactions (Article 7.3-3), it establisheshe duty of ownersto maintain
them in a proper state of conservationand tidiness, carryingout any necessaryactionsto
preventthem becominga focusfor the propagationof invasivespeciesdiseasesor fire risks.
Especiallyin terms of clearing and maintaining hygienic conditions, controlling the
phytosanitarycondition of plantations,pruningand treating the treesto ensurepublic safety,
andavoidingthe introduction of speciescataloguedasinvasiveor whichare proneto suffering
from pestsor chronicdiseases.

Theregulationsstipulate that, wherever possiblethe technicalproject for any private green
areareform involving the removal or suppressiorof plantsor tree layers,hasto includethe
maintenanceof the samenumber and type of existing plant elementswithin the territorial
boundariesof the reform, alongwith a preliminary report from Parksand Gardenstechnical
services.Thismeansthat anylossof vegetationhasto be compensatedor. Thismeansthat, in
both large and smallscaleprojects where trees may be affected, the owner must follow an
operationalprotocolin order to obtain a buildingpermit. If treesare indeedaffectedand have
to be removed,they will be evaluatedusingthe Standardof Granada.

The owners or operators of woodland areas are obliged to maintain the areas free of
undergrowth,andto keepthe treesthinned out, their lower branchespruned back,with dry
and dead vegetation cleared away, along with any types of waste materials that may
propagatea fire, and to remove any trees that are dead or leaningdangerously Ownersof
residentialareaslocatedlessthan 500 metres from woodlandareas,or that border on other
land, haveto carry out the conservationtasksestablishedn Act 5/2003, of 22 April. Andthe
owners or operatorsof woodland areasand the 500-metre strip of land surroundingthem,
must comply with the conservationand fire-prevention measuresestablishedin Decree
64/19950f 7 March.
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The maintenance of private trees
listed asbeingof localinterest, both
public and private, is the
responsibility of the Municipal
Institute of Parks and Gardens,
which is also responsible for the
maintenanceof their identification
plagues. The City Council may
undertake a monitoring visit at any
time, in order to detect possible
incidentsor actionsthat needto be
carriedout.

Cocculuslaurifolius Joan Maragall House Museum
(AlfonsXIl,79).

1.5. Technologicalnnovation at the serviceof urbangreenareas

New communicationand information tools, along with technologicalinnovation associated
with variousareasof urban activity and metabolism,provide added value for strengthening

the servicesand functions of infrastructures,includinggreen infrastructure, and makingthe

generalpublicparticipantsin a healthiertype of city.

Theinclusionof technologyasa supporttool for the publicplanningand managemenof trees,
andthe entire greeninfrastructure,hasbecomean essentiamunicipalstrategyfor buildingup
amore functional,smartnetwork of urbaninfrastructures.

Exampleof actionsrelated to the managementf the tree populationwhich canbe included
in this context are: smart irrigation, with a more efficient consumption of hydrological
resourcedor maintainingplantsand structuredsoils,and high-tech tree wells, whichimprove
the living conditionsfor root systems.

At present,BarcelonaCity Councilis alsoworking on projectsrelating to the managementof
public data, called OpenData and ContactlessTheseaim to provide the generalpublic with
the information held and managed by the public administration. Regardingthe tree
population, so far the trees presentin urban areasand trees of local interest have been
published.
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