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EXECUTIVEUMMARY

Thisreportisthe mainoutcomeof Task2.1 of work package2 (WP2) Overall this WPaimsto analyze
and comparethe implementationof UFNBSIn selectedcitiesand city regionsin view of their impacts
on urbanecosystemsand societiestheir costeffectivenessand their replicabilityin distinctcontents.
In this context, Task2.1 consistedof an exploratoryanalysisof all selectedcasestudies,usefulto

providethe contextfor a comparative,in-depth analysisof ongoing cooperativeefforts toward the

enhancemenof URNBYT2.2)in the second phase of CLEARING HOUSE

Thereportincludesa wide Europewide perspectivedo URNBSpotential in urban areasvia a spatial
guantitative analysis (Chapter 2), and five in depth case study analyseson the governance
arrangements,planning approachesand socicecologicalsituation of the CLEARINEOUSEirban
areas(Chapters3, 4, 5, 6, and 7).

Theinitial proposalfor D2.1wasto conductan exploratoryanalysisof not onlythe five casestudiesin
Europencludedn thisreportbut alsoof five casestudiesin ChinaBeijing the HongKong,Guangzhou,
Shenzhemmetropolis,Hangzhou Huaibeiand Xiamen.It becameclear that a combinationof data
availability and obstaclegpresentedoy COVIBL9 which preventedinternationaltravel and field work
would makeachievingthis with the original timeframeimpossible SinceD2.lisan inputto task2.2it
was concludedhat to avoiddelaythe exploratoryanalysisof the Chinesecitieswould be movedinto
task 2.2 (the in-depth analysisof the casestudy citiesand city regions).A further advantagebeingto
allow the casehistoriesfrom D1.4to beinputted directlyinto task 2.2 aswell asthe resultsfrom local
co-designworkshops.

Usingthe mostrecentavailableand comparabledata providedby the Copernicuprogramme,a first

assessmenf mappingthe URNBSpotentialin Europearurbanareasis providedbasedon a selected
setof indicators.Theuseof indicatorswhichdisplayrespectivelythe availability of forestareas(forest
share);the potential per-capita supplywith forestareasand trees(forestarea perresident);and the

biophysicalbenchmarkof canopycover (tree coverdensity)was instrumentalin showingthe broad

variety characterisingeuropearurbanareasandin positioningthe five casestudylocalities.Analysing
the relation betweencertainindicatorsallowsa first but descriptiveconclusioron influencingfactors
suchasbuilt-up structureor city size.

Onthe basisof the screeningool developedaspart of WorkPackagel, five casestudyanalyseof five
Europeanocalitieswereperformed.Thesaook the form of "locality profiles",eachincludingelements
of general context, information on the current state of UFNBSIn the locality, analysisof UFNBS
governanceand finally an outlook on the strategic objectivesfor the locality, and on the existing
challengesand barriers.Thecasestudieswerebasedon data collectedthrough deskresearchreview
of scientificand policy literature, and key informant interviews, and have also benefited from the
discussiorand exchangehat took placeduringthe projectworkshopgWP3).

Theinformationpresentedn thisreportwill populatethe repositorydevelopedn WP 1with spatialand
other information from the case study cities. It will feed into the developmentof the analytical
frameworkto be usedasa basisfor the in-depthanalysisof the casestudycitiesand city regions The
findingsfrom the exploratoryanalysiswill be discussedh a workshop.

KEYWORDS

GISurbanforests,casestudies governanceurbanforests,environmentalpolicy, participation
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1 INTRODUCTION

Thisreportisthe mainoutcomeof Task2.1 of work package? (WP2)

Themainobjectiveof WP2isto analyseand comparethe implementationof UFNBSn selectedcities

and city regionsin view of their impactson urbanecosystemsnd societiestheir costeffectiveness,
andtheir replicabilityin distinctcontents.In this context, Task2.1 aimedto undertakean exploratory
analysisof all selectedcasestudies which will feed into the co-designprocess(T3.1)and provide a

necessarybackgroundfor a more in-depth and targeted comparativeanalysisof UFNBSrelated

challengesandresearchquestions,whichwill be conductedaspart of T2.2 Duringthis secondstage
of WP2 specific questionsidentified as critical will be addressedby the project team with a

comparativeangle In the transition from the exploratorystage(T2.1)to the in-depth researchstage
(T2.2) specificUFRNBShallengesiescribedandresearchquestionswill be further elaboratedin view

of enablingthe mostinsightfulcomparativeanalysisof the co-designprocess.

Thereport consistsof two parts. In Partl we conducteda crossEuropearuantitative assessmenof
the potential of tree-based/forestbasednature-basedsolutions (UFRNBS)in urban and peri urban
areas inquiring the differencesbetween areasin different countriesand between urban and peri-
urbanforests. Theassessmenwasusefulto position within the broaderEuropearandscapethe five
localitiesto be scrutinisedin depth in Partll. Partll is dividedin five chapters: one for eachof the
projectlocalities The analysigncludeselementsof generalcontext,information on the currentstate
of URNBSIn the locality, a perspectiveon the governanceof UFRNBSand finally an outlook on the
strategicobjectivesfor the locality,andon the existingchallengesandbarriers

Thefive areasanalysedn this report covera rangeof biogeographicategions,sociceconomicand

demographicsettings,governancearrangementsand urban developmentand planningapproaches
(e.qg., shrinkingcities, cities in transition as well as booming cities). The areascoveredby the case
studiesdo not alwayscorrespondo givencitiesand/or existingadministrativeunits. Theirdelineation,

conversely,is the outcome of a trade-off between considerationson existing administrative and

morphologicalboundarieson one hand (e.g. asin demarcatingmunicipalities,metropolitan area,

ecologicabreas...)andprojectrelatedconsideration®n the other, i.e. takinga geographicscalethat

would be relevant for the next steps of the project, consideringthe project partners, their

administrativecompetenceandtheir priorities.
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GelsenkirchenGermany

Gelsenkirchenis located in North RhineWestphaliain the middle of the largest polycentric
conurbationin Germany,the Ruhr metropolis (Ruhrarea)with over 5 million inhabitantsand has
264,710inhabitants (September25, 2020). Around 31%of the people living in Gelsenkircherare
Germancitizenswith a migration backgroundand / or foreign citizens.As a result of decadesof

economicandsocialchanggGelsenkirchemwaspreviouslycharacterizedythe coalandsteelindustry
- "Cityof Thousand-ires") the city now hasone of the highestunemploymentratesin Germany(2019:
12.8%) Dueto the highestimmigrationrate of all NRWmunicipalities,specialefforts are requiredin

Gelsenkirchemo shapethe future of urbansociety.In recentyears,Gelsenkirchemasrenovatedand
rebuilt numerousformer mining sites (coal mines, cokingplants, steel works) and giventhem new
uses.Someof thesefallow areaswere convertedinto smallerinner-city parksor integratedinto urban
and regionalgreenand forest areas("EmscherLandscapdPark” of the Ruhr Metropolis) and fulfill

functionsas"urban wildernessareas","nature discoveryareas","placesfor extracurricularearning";
("BiomassPark, Rheinelbe Forest Station") and "Green Laboratories"with a focus on nature
experiencecommunitygardeningurbanforestand (environmental)education.

0 2 4 6 km
| s
Municipalities NUTS3D(s)
Gelsenkirchen Gelsenkirchen, DEA32
kreisfreieStadt
Gelsenkirchen OECD Functional
urban area: DE503

Figure2: Gelsenkirchen
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Krakow, Germany

Krakéwis a strong urban unit with a populationof over 800,000 and a cultural, academicjndustrial
andtouristic centerof nationalsignificancelt is a part of Metropolia Krakowska an institutionalized
platform of cooperation for Krakéw and 14 surrounding municipalities, which main task is to

implementintegratedTerritorialInvestmentsn the KrakowFunctionalArea.Krakdwbenefitsfrom its
size,importance, its cultural, creative and social capital as well as from its natural heritage and
surroundingsAmongthe biggestchallengesare considerableaair pollution, uncontrolledurbansprawl
andhousingdevelopmentshrinkingareaof the greenspacegoften connectedto the previouspoint)

andturistification (sloweddown by the COVIBL9).

0 25 5 75 10km A
- -

Municipalities NUTS3D(s)

Krakoéw Miasto Krakéw PL213
OECD Functional
urban area: PLO03

Figure3: Krakow
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Leipzig Germany

Leipzigis the largestcity (a municipalitywith city statusdue to its size)in SaxonyGermany with an

area of about 30,000ha and currently almost 600,000inhabitants benefiting also from protected

riparian forests, stretching from the south towards the north. The city was affected by massive
populationloss,increasingvacancynumbersand unusedbrownfieldsafter 1990. Populationlosses
sloweddown by the turn of the millennium. Since2012 Leipzigre-grows by around 10,000citizens
(2%)per year. Consequentlypressureson the O A (r@m@idingopen spacesare stronglyincreasing.
Formerindustrial sites or residential buildingshave now becomeopportunities for residentialand

commercialdevelopmentbut alsosupporturbanbiodiversityand providerecreationalservices.

0 2 4 6 8 km A
I .

Municipalities NUTS3D(s)

Leipziglandsurroundingmunicipalitiescoveredby | Leipzig, Kreisfreiel DED51
the surroundingtwo NUTS3egions for alist see Stadt

here https://ec.europa.eu/ LeipzigKreis DED52
eurostat/web/nuts/localadministrativeunits NordsachsepKreis | DED53
OECDFunctional

urban areaDE008

Figure4: Leipzig
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Lower Llobregat Valley(in the Barcelona wider regionSpain

TheLlobregativer is a strategiccorridor of the first magnitudein the metropolitanareaof Barcelona
It isalsoone of the mostimportant river systemsn Cataloniajn aterritory dominatedbyintenseland

usechangesn the lastdecadesThetotal riverlongitudespreadsover 30,78km andit encompassea

rich diversityof faunaandflora. Thefirst FrameworkProjectfor the Recoveryf LlobregatRiverArea
datesbackto 2003. Thedocument,whoseareaof actionwasthe comarcaof BaixLlobregatwasa
basicinstrumentfor controllingthe environmentalimpactsarisingfrom the constructionof the high

speedtrain and other transport infrastructures.In 2006 an agreementopened the way to the

BarcelonaVletropolitan Areato establisha seriesof measuresto recoverthe river ssocialfunction,

ecologyandlandscapeTheConsortiunmfor the Recovenand Conservatiorof the LlobregatRiverwas
establishedresponsibldor monitoringand coordinatinginvestmentsin the area. TheLlobregatRiver
Parkis the resultof an openregionaltransformation,that revealsthe river asa multifunctional space
in which ecologicaland sociceconomicsaspectconverge.One concernof the projects developed
aroundthe river hasbeentheir synergieandadaptationto the dynamicmetropolitancontext. Special
interest has been taken over the conrectivity of the river, linking and strengtheningthe historical
values,but alsothe biodiversityand ecologicalprocessesSocialaspectswere representedthrough

measuredargetingthe accessibilityof the river area. Areaswith important ecosystemservicesare
the cropsincludedin the AgriculturalPark,whichalsoactsasan ecologicabndlandscapeconnection
within the network of naturalspaceof the Metropolitan Areaof BarcelonaSinceits creationin 2006,
the LlobregatRiver Parkhasbeen a great success.The riverside parks of El Prat and SantBoi of

Llobregatwere consolidatedandbecamevery popular.
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Municipalities NUTS3D(s)
Thereare 13 municipalitiesencompasseavithin the landscape| Catalonia ES51
of LowerLlobregatvalley: OECD Functional urba
El Prat de Llobregat, Sant Boi de Llobregat, Cornella de area:ES002
Llobregat, Sant Joan Despi, Sant Just Desvern,Sant Feliu de
Llobregat, Sant Vicentsdels Horts, Molins de Rei, Palleja, El
Papiol, Corbera de Llobregat, Sant Andreu de la Barca,
Castellbisbal.

Figure5: LowerLlobregatValley
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TheSonianCity (Brussels and neighbouring areafelgium

TheSonianCityisthe areaincludingand surroundingthe SonianForestin Belgium It islocatedat the
south-easternperiphery of the country's capital city, Brusselsand its territory spansacrossthree
regions(the Brussel<apitalRegionBCR)Flandersand Wallonia) While the SonianForest(FRForét
de SoignesNLZoniénwoud)s a forestwidely studiedandwith definedboundariesthe SonianCityis
an operational conceptto be developedand researchedwithin the CLEARING HOUBiBject. It
consistsof the SonianForest,at its core (i.e., non-urbanised protected by severaldecreesasNatura
2000,Forestand natural reserveand regionalplanningtools), and the neighbouringareaswherethe
forestecosystenstretchestoward andintertwineswith the urbanareas.

Within the area,the Sonan Forestcovers4,383hectaresdivided betweenthe three regionsof the

country: 56%in the Flemishregion, 38%in the BCRand 6%in Wallonia It's ecosystenis dominated
by the beechwoodd @ Y I (i Kh&uReNtout- Hétraiecathédrale- BeechwoodCathedrad Bostingan
exceptionafaunaandflora. Sincethe larged part of the foresthasneverbeencleared,t haspreserved
arelief andsoilsthat havenot beenmodified by agriculturefor more than 10,000years.Todelineate
the neighbouringareas,we consideed the boundariesof the forest and includein this analysisall

municipalitiescompletelyor partially overlappingwith these boundaries(somethingthat could be

called:"the administrativeSoniancity"). Giventhe frameworkof the project,emphasisvasput on the

territory in Flandersandin the Brussel€Capitalregion. Thetext includedin the varioussectionsbelow
but juggles between different delimitations depending on the various considerationswe just

mentioned.
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In the BrusselgCapitalRegion Arrondissement of BrusselgCapital| BE100
Uccle WatermaeiBoitsfort, Auderghem Woluwe-Saint | (part of)
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LaHulpg Waterloo Brusselgunctionalarea(part of) OECD Functional
areaBEOO1

Figure6: TheSonianCity
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Localities
The SonianCity Gelsenkirchen Krakow Leipzig LlobregatValley
Name of the corresponding EuropearAtlanticmixedforests European Atlantic Central European mixed Central European mixed Mediterranean
ecoregion mixedforests forests forests
value ref. value ref. value ref. value ref. year value ref.
year year year year
Surfacearea(km?) 245,48 2020 104,94 2020 327 2018 298 2016
Total resident population 485,910 2020 264710 2020 771069 2018 587,857 2019 275.569 2020
(residents)
Populationdensity(pop/km?) 1979,42 2020 2522 2020 2358 2018 1970pop/ha 2019
Population  change rate NA -0,03 2019 +0,43% 2015  2.02%p.a. 2015 NA
(Yoperannum) 2018 2019
Total GDREUR) NA 7750000 2017 15926000000 2016 20540840000 2017
000
GDPpercapita(EUR) NA 29648 2017 20088 2016 35,600 2017 NA
Existingpublic green spaceper NA na 8.31 2014 254 2012
capita (e.g. public parks, scenic (public green (Urban
greenspacesin m#/capita). spaces with the Atlas)
recreation
function)
Policygoalfor publicgreenspace For Brusselsevery inhabitant has ar na 10 m2/capita 2030 1,000 new 2030
per capita (mZcapita), if accessible green spacexthawithin (public green street trees per
applicable 400 m of their home andl hawithin spaces) year
200 m ("Leipzig2030
For Vlaamse Rand + 1000 ha by 2( StreetTree
(year to be confirmed). Concept")

Table 1:1 - Comparative facts sheet
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Assessmentmnaintenanceor improvementof the quality of life (includingattractivenessof
place)
Assessmentnaintenanceor improvementof public/humanhealth and well-being (physical
andmental)

Assessmentnaintenanceor improvementf environmentajustice
Nature/Landscapeonservation

Assessment, maintenance or improvement of ecosystem health (Ecosyste
restoration/rehabilitation)

River catchmentrestoration

Restoratiorof postminingareas

Assessmentnaintenanceor improvemenf ecosystenmanagement

Assessmertf technologiedor forestmanagement

Assessmentnaintenanceor improvementf biodiversity

Assessmentnaintenanceor improvementof forest patterns (spatial distribution of urban
foresty
Assessmentnaintenanceor improvementf forestcomposition

Hazardmitigation

Qimate changeadaptation

Sustainability
Assessment, maintenance or improvement of food security/food system resilience
(includingproductivityenhancements)
Assessmentnaintenanceor improvementf water security/watersystenresilience
Fundingof (UF)NBS

Governancef (UF)NBS

Urban/Landscapglanning

Cost/Coskeffectiveness
Othe

Assessmenbf ecosystemservicesand considerationin urban Riskassessmentflood risk)
planning

Table 1:2 - UF-NBS related strategic objectives for the locality
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Methods

Theresearchunderlyingthis report alsobuildson pastwork andreflections.Thestructuringframework
of the report, in particular,wasdevelopedaspart of the CLEARINBOUSEcreeningool (D1.5).This
providedthe analyticalentry pointsfor the guidanceof the exploratorycasestudyanalysisn the case
studycitiesandregions It consistedof different sections:

0 Sectionl about introducingthe generalcontext of the locality under scrutiny (without
specificreferenceto urbanforestsasnature-basedsolutions,UFNBS);
0 Section2 includedinformationon the currentstate of URNBSn the locality;
0 Section3 aboutURNBSgovernancewith referencedo the different relevantscales;
0 and Section4 to illustrate the URNBSrelated strategicobjectivesfor the locality andto
provideadirectionto CLEARINBOUSHEvork.
Thescreeningool providedthe analyticalentry pointsfor both the GlSanalysisandfor the exploratory
casestudy analy®s. Theformer wasperformed'centrally' by the taskteam, and more detailsabout
the methodologicaktrategyareincludedin the chapteritself. Thelatter were conductedby the teams
of eachcasestudy city and brought together in this report. The bulk of data collection,there, was
basedon deskresearch,review of scientificand policy literature, and requestof information from
informants directly or indirectly connectedto the CLEARINGIOUSEconsortium. In addition, the
discussiorand exchangethat took placeduring the CLEARINBOUSHroject workshops(i.e. WP3)
werealsousefulto collectkeyinformationon the differentquestionsln onecase(i.e.the SoniarCity),
the projectteam conducteda stakeholdersonsultationviaan openquestionnaire.

Whilefilling out the screeningool, the authorswere encouragedo identify the right balancebetween
local specificityand comparativepotential. On one hand, information wasto be providedthat was
specificto eachlocalityandusefulto guidethe further researchwork of CLEARINBOUSHEt the level
of eachcasestudy. On the other, the information providedin the screeningtool wasalsoto be so
WY 3 S y'i6 belurid€standableoutside of the specificcasestudy context, and henceuseful for these
crosscity comparisonsThecasestudyreports resultingfrom completingthe screeningoolsin every
casestudy city were reviewedandanalysedndividuallyandin comparisonwith the others,andthey
representthe bulk of this deliverable. It shouldalsobe noted, however,that this report is only the
most tangible part of the research.completingthe screeningtool wascritical for everycity-teamto
acquire comprehensiveknowledgeabout the city, learn about the existing situation, and identify
venuesof concreteintervention.

Asafinal methodologicaktonsiderationjt shouldbe notedthat the bulk of the researctfor thisreport
wasconductedat the time when the COVID1$andemicimpactedthe countrieswhere the project
wasconducted.Thishadanimpactat different levels,that we canat leastintroduce. Thepublichealth
crisis reshuffled individual and institutional priorities, and working capabilities. The sanitary
restrictionsalsochangeddrasticallyour way of working, makingit more commonto work from home,
sharingtime andspacewith other -more or lessindependent householdmembers;andmore difficult
to meetcolleaguesandinformants,to organisegroupactivities,conductfield research Theyalsohad
animpacton the object of this researchwhich we cantoday comprehendonly to a limited extent.
Overall,while the pandemicdid not preventus to deliver a high-quality report, it limited -at least
partially- the potential that was inherent in the designof task 2.1. the collectiveand comparative
dimensionof the taskwasprobablythe onethat wasimpactedthe most,resultingprobablyin reduced
coherenceamongthe different chaptersand in a globalperspectiveto the five localitiesthat is only
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introduced.Our commitmentasresearchersnow andin the future, is to dealwith this challengeby
mitigatingits negativeimpactsandby activelyreflectingon its implications.
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Partl
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2 MappingURNBSpotential in Europeanurban areas

2.1 Objectivesand conceptualization

A robust quantitative assessmenof the potential of tree-based/forestbasednature-basedsolutions
(UFNBS)nN citiesis of essentialusefor all2 t @#hin the CLEARINBOUSHKECH)project. Basedon a
Europeanwide mappimg of this potential severalquestionscanbe deduced:

1 Whataredifferencesbetweenurbanandperi-urbanforestsin Europe?

1 Whichsignificantdifferencesemergefrom the nationalor macroregionalvariationof URNBS
potential?

1 Whatareinfluencingfactorsfor the providedURNBSsuchascity sizeor built-up area?

1 How are the CH casestudies performing amongtheir national, regional, or city-sizeclass
counterparts?

Answeringheseandother similarquestionin line with the overallobjectivesin CHis confrontedwith
animportanttrade-off: the more suitablecriteriaare consideredthe loweristhe numberof caseghat
canbe covered,andviceversa(Figure?7, Wolff andHaase 2019).Consequentlythe mappingexercise
is approachedfrom two sides: from the data suitability perspective and the data availability
perspective.While the first servesthe purpose of determiningindicatorsrelevant for sufficiently
describingJFNBSoveringseveraldescribingcontents the secondperspectiveseekdor ahighspatial
coveragdn orderto detectoverallpatternsor identify aberrationsor representativecaseqTable2:1).

Perspective| Purpose
Content 1  Severalndicatorsconsidered
coverageé | q  Allowsfor mappingthe varietyof different facetsof URNBS
1  Multi-variatestatisticspossible
1 Intersectionwith more qualitativeand data-rich resultspossible(e.g.participatorymapping,PRGIS)
Spatial 1  Allowsanalyticalandstatisticalgeneralization
coverage 1  Overarchingattern detectionandtheir comparisorpossiblg(nationsandregions)
1 Identificationof critical/ extreme,representative/typicalpr revelatorycase
1 Contextualizatiorof individualcasestransferof findings/ conceptsbetweensimilarcaseqYin,2017)

Table 2:1 Purpose of two perspectives for mapping tasks
It isimportant to note that UFNBSper se canbe mappedon a casestudy level while a large-scale
mappingmapsthe potential of URNBS( a result of the trade-off betweenthe two perspectivesin
orderto find a solutionfor thistrade-off, thismappingexercisantroducesatwo-levelanalysisn order
to combinethe advantage®f both perspectivesEuropearandthe casestudylevelof analysigFigure
7). The two levels of analysisare interlinked via analytical generalizationand contextualization
techniguesaswell asnesteddata-drivenapproacheswith a complementarydegreeof details.
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Figure 7 - Trade-off and two-level approach of the mapping analysis

2.2 Materialsand methods
2.2.1 Spatialscaleand coverage

Forthe Europeanlevel of analysiswe delineateurban areasusingthe Urban Audit classificationof

spatialunits(DijkstraandPoelman2012) Citiesaredefinedaslocaladministrativeunit (LAUJor LAU2)
where the majority of the populationlivesin an urbancentre of at least50 000 inhabitants.At least
half of their populationlive insideanurbancentrewhichis definedby a clusterof grid cellswith >1500
inhabitantsper kmz (whichin sumhavea minimum population of 50 000 inhabitants).Aroundeach
city a commuting zone is delineated by identifying all municipalitieswith at least 15 % of their

employedresidentsworkingin acity ¢ the so-calledcommutingzone.AsFigure8 shows both city and

commutingareaconstitue the functional urbanarea (FUA)
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Figure 8 - Cities and functional urban areas (FUA) in Europe based on Urban Audit

2.2.2 Dataavailability

Without questionthe Europearievel of analysigelieson comparabledata, whichis either available
for the Europeancontinent, or at leastfor the urban areasunder consideration(seepoint 2.1). A

secondcriteriaisthat the datahasto be availablefor free (opendataportals)in orderto allow other

project partnersor third partiesto reproduceor update the performedanalysisin order to analyse
patterns of demand such as population, or urbanizationtrends and drivers suchas GDP,several
databasesanbe considered:

1 UrbanAudit databaseof the EuropeanUnion: providesa rich data sourceon sociceconomicor
environmentaldatafor the UrbanAudit citiesandtheir FUA(Eurostat,2020).
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1 OECDnetropolitandatabaseassomedataisnot availablein the UrbanAuditdatabaseOECDlata
could be used(e.g. GDP governmentform etc.). Thespatialunits are comparabledue to a joint
spatialdefinition of urbanareas(OECD2020).
1 NationalStatisticalOffices:in orderto fill somegapscomparabledata couldbe derivedfrom
nationalstatisticsand project partnersafter carefuly checkinghe comparabilityto existing
values(e.g.time serieson populationcounts).

Forthe supplysideusuallydatafor geoinformationsystemgGIS)sused.Amongthe opendataportals,
in particularthe Copernicugprogramis of relevancefor the mappingexerciseasit providesarich open
datasourcewith dataconstantlybeingupdatedor new databecomingavailable:

1 UrbanAtlas:providespan-Europeaniand coverand land usedata coveringa number of FUAfor
the referenceyears2006,2012,and 2018.In 2012,an additionallayer (Street TreeLayer- STL)
wasproducedfor a selectionof FUAsaswell asa building height dataset coveringcurrently the
capitalcities. Thelatest update (ongoing)refersto the 2018referenceyearand accountsfor the
updateof the land coverandlanduseproduct (includinga revisionof the 2012referenceyear)as
well asan updateof the StreetTreeLayer(Copernicus2020a).

1 HighResolutionLayersprovideinformation on specificland covercharacteristics.e. the level of
sealedsoil (imperviousness)ree coverdensityand forest type, grasslandswetnessand water,
andsmallwoodyfeatures. TheHRLForestsconsistsof 3 typesof (status)products,and additional
change products. The status products are available for 2012 (20m resolution), 2015 (20m
resolution),and 2018 (10m resolution basedon Sentinelsatellite) referenceyears: Tree cover
density (levelof tree coverdensityin arangefrom 0-100%),dominant leaf type (broadleavedor
coniferousmajority), forest type (accordingo FAOforestdefinition).

1 Additional open data portals: other portals than Copernicuscould also be of relevancewhen
compilingGlSdata. The GlobalForestWatch (2020) providesrich data on forest gain and loss
between2001-2019 (basedon Landsatdata). ProtectedPlanet(2020)providesa worldwide and
recent GlSdata for the different types of protected areas Finally, ESRI(2020) provides a
compilationof different data (mostlyfor the USAbut alsoworldwide)e.g.intact forestlandscape
usuallyderivedfrom other portals.OpenStreetMap dataprovidesinformationon informationon
publicgreenspaceswith, however,varyingdataquality betweencountries

Forthe casestudiesadditionaldata specificto a certainpurposesuchasecosystenservicesor socic
demographidifferentiation of residentsmight be needed.Forinstance,somecitiessuchasBrussels
providedataportalswith statisticaland geoinformationdata. We therebyinserteda first examplefor
the casestudyof Leipzignto this document.At a later stageof the project (e.g.aspart of WP2.2) we
will conducta more detailedanalysishasedon the needsanddataavailabilityof casestudies.
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2.2.3 Indicatorsand data processing
Figure9 - Workflow of Eiropean and case study level of analysis together with derived indicators and

typologiesnirrors the appliedworkflow of this deliverable(work in progressistinguishirg between
the Europearandthe Casestudylevelof analysis.

EUROPEAN LEVEL OF ANAL

DY LEVEL OF ANALYSIS

EUROSTAT TREE OPEN NATIONAL
URBAN COVER STREET DATA
AUDIT DENSITY MAP (OSM) (buildings,

(UT) (TCD) census)
~ Optain | Merge for N [ Clipwith | [ Clipstreets | [ Select relavant |
boundary Europe L Leizig city ‘ L with Leizig city ‘ L buildings and
layers boundary boundary indicators
" Harmonize | ~ Clipwith | " Intersect | (' Topology (" Disaggregation |
with Urban boundary with UA ‘ Lcheck, building L of census to
Atlas layers classes Network buildings
Obtain | INDICATORS INDICATORS Service Areas for building centroids J
population = Share of forest area Mean TCD

| numbers = Forest area per capita per UA land INDICATORS
= Mean TCD of forests use class Accessible forest types for selected
socio-economic groups

TYPOLOGIES
Hot-Cold-Spots of forests accessibility

Figure 9 - Workflow of European and case study level of analysis together with derived
indicators and typologies

TYPOLOGIES
= Relative performance
= Availability-density

Therecentavailabilityof the UrbanAtlas (UA) 2018 datasetallows a Europeanwide comparisonof
greenspacedn generalandforestareasin particular.Asthe exampleof the city of Leipzigshowsthe
city is equippedwith large greenurban areasin its centre, particularlyalongthe ElsterLupperiver
systemfrom north to south (Figurel0a). Accordingto the UA, forest areasare rather locatedat the
fringe of the city boundaries.Thispicture, however,somehowdistorts the actualavailabilityof forest
areaswithin the city asmanyurban greenspaceareasas coveredby trees. Consequentlya second
layer- TreeCoverDensityTCD- detailsthe availabilityof tree areasbasedon a 10-meter resolution
(Figure10b). Accordingto this dataset trees can be detected on almostall UAland use classesA
secondadvantageof this datasetisthat it further displayghe tree coverdensityof the referenceyear
2018.
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a) Urban Atlas Land Use 2018 b) Tree Cover Density 2018
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Continuous Urban fabric Avrable land (annual crops) Tree Cover Density [%]
Discontinuous Dense Urban Fabric Permanent crops High : 100
Discontinuous Medium Density Urban Fabric Pastures .

Discontinuous Low Density Urban Fabric Complex and mixed cultivation patterns

Discontinuous very low density urban fabric Orchards - Low: 0
Isolated Structures Wetlands

Industrial, commercial, public, military and private units Water i iBoundary city
Fast transit roads and associated land ‘::-‘

Other roads and associated land Green urban areas L .!Bnundary FUA
Railways and associated land Sports and leisure facilities e,

Rt areas I Forests

A\‘vpcrts N ; Herbaceous vegetation associations

Mineral extraction and dump sites Open spaces with little or no vegetations

Construction sites

Land without current use Source: Copernicus, 2020

Figure 10 - Urban Atlas land use and tree cover density 2018 for the city of Leipzig.

Againstthis backgroundwe usedthe TCDdatasetwith referenceyear2018for the Europeanievel of
analysis We usedthe harmonizedboundarylayer for cities (n=926)and FUA(n=709)covering37
countriesfor the intersectioncalculatingthe shareof forestarea the per capitaprovisionwith forest

areag andthe meantree coverdensityof the forestarea(Table2:2).

We checkedor bivariate relationsbetweenthe selectedndicatorsusingscatterplotsandR2statistics.
Onthe one hand, we related the selectedforest indicatorsto indicatorsof populationdemandand
urban structure suchas populationsizeor populationand built-up density of the correspondingity
(pleasenote that populationand built-up densitywill be calculatedin a later stageafter datawill be
availablefor all cities).

Onthe other hand, we are interestedin the density of the correspondingorest areas,indicatedby
forestshareontotal area,in termsof potentialnumberof users(percapitaforestarea)andvegetation
density(tree coverdensity) Whilethe first setof relationsallowconclusion®n the characteristicand
impactsof urban structure and size of a city, the secondset of relations allow conclusionson the
pressureon forestareasin termsof humanuseand climateimpacts.
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Levelof Indicator Calculation[unit] Spatial/ Explanationpower of Source
analysis temp. scale indicator
Forestshare Forestarea/ total area[%] | City,FUA Describeghe availabilityof TreeCoverdensity
2018 forestareain city/FUA
g Forestprovision | Forestarea/ residents City,FUA Describeghe available TreeCoverdensity,
o [m2/capita] 2018 forestareaper capitaand EUROSTAT
0 the potential demand
TreeCover MeanTreeCoverDensity City,FUA Describeshe average TreeCoverdensity
Density(TCD) per spatialunit [%)] 2018 canopycoverof forests
Forestshareper | Forestarea/ UAlanduse CityLeipzig Describeshe equipmentof UrbanAtlasand Tree
landuseclass clasq%] 2018 land useclassewith trees Coverdensity
2 TCDperland MeanTCDper UAlanduse | CitylLeipzig Describeshe average UrbanAtlasand Tree
% useclass clasq%] 2018 canopydensityof landuses Coverdensity
@ Foresttype Greenareaswith trees/ CityLeipzig Describeghe accessible UrbanAtlasand Tree
© accessibility sociedemographigroups | 2018 treesfor selectedgroups Coverdensity,OSM,
[mZ/capita] togetherwith over- and Nationalbuildings
undersuppliechouseholds andcensugdata

Table 2:2 - Indicators used for the European and case study level of analysis
As a Europeananalysisusually brings about a big variety of observationsand possibleindicator
expressionswe introduce two typologies in order to distinguish between cities with different
performanceof selectedindicators(Figure3).

A first typology contraststhe per capitaforest area provisionof a city with the national aswell as
Europearaverage Thisrelativetypologyallowsa quickcomparisorand contextualizatiorof the forest
area provision relative to the national context and in relation to the Europeansample without
introducingaveragevaluesfor largerregionse.g.Scandinavians. SoutherrEuropearcitiesassuming
a certainregionaldependencyof the indicator performance.In addition, we analysedhe difference
in per capitaforestareaprovisionbetweenthe corecity andthe correspondindhinterland. Thisallows
to analyseto what extenda low per capitavaluecan perhapsbe compensatedby a high forest area
provisionin the surroundinghinterland.

A second typology focuses on the forest area within a city and questions to what extent a larger share

of forest area is associataslith a higher density of the canopy cover of the corresponding forest.

Similar to the relative typology explained above we distinguish between four different types
contrasting the share of forest area to the median tree cover density TCD. In additiarsedehe

AKIFENB 2F || OAaldeQa F2NBad I NBF 2y GKS (201t F2NBa
Ay 2NRSNJ (i2 aK2¢g GKS NBfIIGADBS AYLERNIFYyOS 2F | O,
forest area of the urban region wdti could potentially compensate for a lack of forests within a city.

For the casestudy level of analysiswe compiled the indicators for the cities Leipzig, Krakéw,
Gebenkirchen,BarcelonaBrusselsWith this overview, we discussthe way these casestudiesare
embeddedandperformingwithin the largersampleof Europearctities(note that this chapterfocuses
on the existingFUAthat somewhatcorrespondto the five projectlocalities in the following chapters
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we outlined more exactlythe boundariesof the localitieswhich is not alwaysoverlappingwith thee
FUAboundaries)

Finally we demonstratethe addedvalueof linkingcomparableEurgpeanandnationalor localdatasets
(Figure3). Wewill demonstratethis with the casestudy of Leipzigasat the momentof writing UAdata
for 2018is still missingfor Gelsenkircherand Brusselsvhile for BarcelonaKrakow and Leipzigthe
datais available.First,we intersectedthe alreadydescribedEuropeandatasetsUrbanAtlasUAand
Tree CoverDensity TCDfor the referenceyear 2018 and calculatedthe share of trees over the
correspondindgJAlanduseclassesogetherwith the meantree coverdensity. Theaddedvalueis,first,
that with this analysisve candetect different typesof forestsandtrees (e.g.treesin parksor street
trees) which could also be usedto further distinguishbetween public accessibl€orest areas(e.g.
public parks),and areaswith rather limited accessibilityoptions (e.g. trees on sport fields or in
backyads).Secondthe variationof the canopycoverusingtree coverdensityallowsto concludeon
the effectivenessand robustnessof different tree and forest types e.g. againstheat, droughts use
pressure pollution etc.

Furthermore, we performed an accessibility analysis in order to demonstrate the unequal provision of
sociodemographic groups with forest and treas Leipzig Therefore, we used a dataset with more
than 70,000 buildingand with disaggregated and updated ddita three sociedemographic groups:
households with children, households with only senior citizens, and households with people born
abroad. We created a-Binutes service area (400 meter) around each building centroid using OSM
street data using network aysis as implemented in ArcGIS (Figure 3). The resulting service areas
have than be intersected with a selected green space type (Urban Atlas classes forests, green urban
areas, herbaceous vegetation association, sport and leisure facilities) which aeeddoy trees
(derived from Tree Cover Density datdlith the resulting per capita values we performed a{@oid

Spot analysis in order to detect significant high and low values which emerge due to the spatial
configuration of the buildings in relat to each other, and to green spaces.

2.3 Results
2.3.1 Europeananalysisof forestareaprovision

Figurelldisplays the forest area provision (m2/capita, indicated by the colour of the circles) as well as
the share of forest area (percentage, indicated by the size of the circle) for 926 citiesngo8@
countries. Large green circles indicate the most desirable situation, with high forest share , and high
level of per capita forest provision. Large red circles indicate that the forest share is high, but under
the pressure of high population denigis. Small circles, conversely, indicate reduced forest surfaces,

in some cases (i.e. the red circles) the scarcity is exacerbated by high population density. Larger share
of forest area (i.e. large circles) can be detected for several Scandinavian esu@gntral European
countries like Germany or France, as well as Southern European countries such as several parts in Italy

or Spain. The provision of forest areas, measured by per capita forest area, is in particular low at the
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Balkans, in several part$ Eastern Europe but also in dense agglomerations of Central Europe and the
UK (i.e. red and light red circles).
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Figure 11 -Forest provision per resident in cities and national median 2018

Studyingthe relation of selectedcity characteristicssuchas location, density, population size,and
selectedforest areaindicatorsallowsto illuminate framing conditionssuchas built-up structure or
populationdemandon forestareaavailabilityand per capitaforestareaprovision.
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Figurel2A mirrors a weak inverse relation between population size of a city and per capita forest area
provision: the larger a city is the lower is the psdwn of forest areas per capita with small and
mediumsized cities reaching the highest values for forest area provision. As this relation is somehow
obvious, the reasons behind are diverse. From the perspective of the indicatorfigsedl2b shows
that the performance of cities in terms of per capita forest area provision is less an issue of the forest
area available: the more forest arganeasured by the share of fiest areag a city has available the
higher is the per capita provision of forest area. In contrast, the final low, average or high per capita
forest area provision is basically an outcome of the high population pressure in Eigesg12C):
There are also larger cities which provide comparable high forest shares such as Brussels, Berlin or
Warszawa but which, however, have a very low per capita provision of foreas$ alue to the high
population demand. In contrast, also cities with a low forest share can provide a high per capita forest
area provision as population numbers are low e.g. Aalborg or Helsingborg. For instance, Leipzig has,
among the case studies, thewest forest shareg but can provide a comparable high per capita
provision of forest area.

Furthermore,there is alsoa big variation,and a resultingweak relation, betweenthe availabilityof
forest areasand the density of the correspondingforest ¢ a necessaryindicator for estimatingthe
biophysicaimpactby climate conditions: The majority of citiesfollowsthe relation: the more forest
areaisavailablethe densethe correspondindgorestareasis. However there isa big variationof cities
whichwill be further elaboratedwith a correspondingypology:.
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(A) Relation between forest area provision (B) Relation between forest area provision
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Figure 12 - Bivariate relations between selected forest area indicators for cities 2018

2.3.2 Europeantypologies

Relativetypology of spatialscales

This typology compares the difference of the individual per capita forest area values of cities with the
O2NNBaLRYyRAY3I ylLaGA2YyI € FYR 9dzZNRBLISIY | gSNI ISP C2
LISNF 2 NY SNE & (K Sa povisiah M baih- beldwithe naiéndlBri he Eukbpean

average. As the lower map in Figure 7 displays, this type of cities can be found in particular in the dense
agglomerations from the UK towards the Benelux and Germany, to Northerrgltaly can als be

found in Eastern Poland, at the Balkan, or the Iberian Peninsula. All of the five case studies are of this
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Of course the performanceof a city in terms of per capitaforestareaprovisioncanbe compensated
by a comparablehigherforest area sharewhich needsto supplya lower number of residentsin the

surroundinghinterland. Theuppermapin Figurel3displayghe degreeof this hinterlandreserve.The
closerthe valuegetsto -100%,the higheris the reservein the hinterland comparedto the provision
within the city. Thisisin particularthe casefor citiesat the Balkansandin the Balticcountries,but also
for citiesin Poland,and for cities alongthe FrenchSpanishcoastlineincludingalsothe casestudy

Barcelonaln contrast,for severalcitiesthe potential of the hinterlandis comparablylow what means
that either the forest areain the hinterlandis low like in the Netherlands,t alreadyexperiencesan

equalpopulationdemandlike for citiesin the UK,or the city is alreadyshowinga veryhighper capita

forestareaprovisionlike for manyScandinaviagities(Figurel3).

Typologyof forest sharesandtree coverdensity

A second typology contrasts the share of forest angth the median tree cover density TCD of the
corresponding forest area. Similarthe typology above Figure 8 presents a bipolar picture. While 34%
of all cities have a belowverage forest share as well as a belaverage TCD ("Little and low density")

¢ in particular located in the UK, the Benelux (Belgium, Netherlands, Luxemdniddouthern as well

as SoutkEastern Europe another 34% saw an inverse performance ("Much and high density"). The
latter is in particular located north of a line Potttarna (see lower map in Figure 8), cities with a
comparable high share but a beleaverage TCD are located basically below this line ("Much and low
density" 16%). Finally, 16% of all cities have a comparable low share of forestlarethis forest is
comparable dense ("Little and high density") characteristic for cities scattered atbarmbntinentg

but above the described line Poridarna (see lower map Figurel3).

Comparinghe shareof forestareasof a city to the forestareaof the entire FUA(Hgure 8) showsthat
severalcitiesin SouthernEuropealreadyhavea comparablehigh forest share¢ the hinterlanddoes
not necessarilyprovide additionalforest area. A similarpicture is drawn by the Beneluxand UKcities
which have,in turn, alsoa very low forest sharewithin the FUA.In contrast, citiese.g. in the Paris
agglomerationhave a very low shareof the C| ! f@rést areashighlightingtheir low forest area
availability.
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Figure 13 - Relation between spatial scales for per capita forest area provision in 2018 for cities
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Figure 14 - Relation between forest shares with hinterland and tree cover density
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2.3.3 Casestudy comparison

Spreadall over the continent, the five casestudiesrepresentdifferent contextsrangingbetween
different Europearplanningfamilies,national contexts,andlocationaldifferencessuchascoastaland
inland locations.When comparingthe per capitaforest areaprovisionof the citiesto the individual
Europearandnationalmedian,all citiesrangebelowthe nationaland Europearaverage; soall cities
share some similar performancecomparedto the Europeanand national context in terms of low
provisionand ¢ asthe inverseperspectiveg high pressureon forestareasin terms of potential forest
users.As Table 3 shows, Brusselsand Barcelonahave a tremendousdifference to the European
average (46 and 13 m?capita versus 161 m2/capita average in Europewhile Krakéw and
Gelgnkirchenshowa per capitaprovision(101m2/capitaeach)closeto the EuropearaverageSimilar,
althoughLeipzigsacomparablegreencity, the coveragewith forestareasisquite belowthe European
and even national average.With a shareof 17%forest areaand a population of 581,980the city
provideda per capitaforest areaprovisionof 88 m#/capita rangingthereby below both the European
aswell asthe nationalaveragen termsof forestareaprovision.

It is important to note that all casestudieshave a big potential of forest area provisionin their
hinterland. Measured by the difference between the per capita value of the core city and the
correspondinghinterland, Barcelonashowsthe highestreserve of forest are which could supply
residentswith forestareae.g.for recreation,followedby LeipzigandKrakow(Table3). In contrast,for
Brusselsand particular the GelsenkircherFUAthe difference between core and hinterland is still
significantabovethe Europearaveragebut low comparedto the other casestudies.

As Table 2:3 details, Krakow, Gelsenkirchen and Brussels have a share of forest areas above the
European median (28, 25%, 34% versus 8%average in Europe) while only Gelsenkirchen shows
an average tree cover density higher than the European median.

Forestareaprovision2018 Forestareashareandtree coverdensity2018
Forestarea Differenceto Difference  Differenceto | Forestarea  Forestarea/ Mediantree cover
/ residents hinterland to national European [ha] total area[%] density[%)]
[m?/capita] [%] median([%)] median([%)]
Europe 161 -90,1% Does not 0% 241,723 22.6 70
(Median) apply
Leipzig 87.8 -94,7% -59.6% -45.5% 5,113 17.1% 68
Krakow 100.8 -92,9% -37.8% -37.5% 7,770 23.4% 68
Gelsenkirchen 100.8 -78,8% -53.6% -37.5% 2,624 24.9% 73
Barcelona 13.3 -98,3% -89.1% -91.8% 2,149 21.7% 67
Brussels 455 -88,9% -70.5% -71.8% 5,486 33.7% 69

Table 2:3 - Characteristics of case studies
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2.3.4 Leipzigasan examplefor further data processing

Thischapterexemplifieghe advantageof intersectingboth datasets; UrbanAtlas(UA) and TreeCover
Density(TCD ¢ usingthe casestudy of Leipzig In Leipzig,the high resolution of the TCDallows to
detectforestareasandtreeson landuseclasse®f UAwhichare not predominantlyindicatea forest-
related land use class.While 92%of all green spaceareasin Leipzig(forests, urban green areas,
herbaceousvegetation) are somehow covered by trees, the shareis 80% for residential areas
(continuousand discontinuousurban fabric, isolated structures),78%for agriculturalareas(arable
land, pastures)and 64%for transportationand industrialareas(seeFigurel5). Figurel5 showsthat
on average63%o0f greenurban areasare coveredby forestswhich, in turn, havea comparableTCD
comparedto forest (73%and 79, respectively)In addition, alsoother land usesclassesalsoshowa
forest share of almost 20% and more: pastures,discontinuousurban fabric (exceptwith very low
density),sportsandleisurefacilities,or landwithout currentuse.Figurel6 displayghe distribution of
forestareasandtheir TCDper UAclassesn LeipzigThisintersectiondisplaysfor instance innercourt
andbackyardtrees amongresidentialareas,pasturewoodlandor smallorchardsamongagricultural
areasor largerstreettree alleys,squareswith trees,aswell astreeson brownfields,industrialor larger
railwayareas.

Arable land (annual crops)

Discontinuous very low density urban fabric Forests

Other roads and associated land Green urban areas
Pastures

Sports and leisure facilities
Land without current use

/ . Isolated structures
\ e Discontinuous low density urban fabric
Mineral ] ‘ F Herbaceous vegetation associations (natural grassland, moo
extracuor_n and 17 Discontinuous medium density urban fabric
dump sites ) \ .
Q Discontinuous dense urban fabric

Railways and associated land
Industrial, commercial, public, military and private units

Continuous urban fabric

Construction sites
Fast transit roads and

associated land

Figure 15 - Tree Cover Density and share of forest area for land use classes of Urban Atlas in
Leipzig 2018

(green area classes, yellow = agricultural area classes, orange = residential area classes, blue =
transportation and industrial area classes) size of points indicate the total forest area.

35

Thisproject hasreceivedfundingfrom the Europear] y A ZHgri@2on2020researchandinnovationprogrammeundergrantagreementNo 821242 Thecontent
of this milestone documentioesnot reflect the official opinion of the EuropeanUnion.Responsibilitffor the information and viewsexpressedies entirely with
the author(s).



ilhy

CLEARINGHOUSE
FRER T AR RIS 75

D1.5 Screeningool for the guidanceof the exploratory casestudy analysis

0 25 5 Kilometers
[ I

Land Use Classes 2018

Tree Cover - - : - 55
Density 2018 [%] Green  Agricultural  Residential  Transportation E ';gﬁizl;?straﬁve
y °l areas” areas” areas” and industrial bounda
areas” i

20

40—
gg—_ I Source: Copernicus, 2020
T |

1) Forests, Green urban areas, Herbaceous vegetation associations, Sports and leisure facilities
2) Arable land, Pastures
urban fabric, D urban fabric, Isolated structures
4) Fast transit roads and associated land, Other roads and associated land, Railways and associated land,
Industrial, commercial, public, military and private units, Construction sites, Land without current use, Mineral extraction and dump sites

Figure 16 - Tree Cover Density and by major land use classes of Urban Atlas in Leipzig 2018
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While the previousanalysishas shown the diversity and location of types of trees, the following

exampleof analysielaboratesonthe relevanceof greenareaswith treesbasedon a network analysis.
Basedon a walkability of 5 minutesfrom NB & A R&ngé {Figume17mapssignificanthigh and low

valuesfor forest areaper capitafor three socicdemographiayroupsin Leipzig With this analysisve

canmapareaswhichaskfor planninginterventiondueto low forest areaprovision.While low forest

areaprovisionfor peoplebornabroadis characteristidor wholedistrictsin particularin the city centre,

the centralnorthern and southerndistrict, householdswith seniorcitizenswith verylow forest area
provisionare scatteredall overthe O A {ie®rifo@y characterisingn particularthe inner-denseparts of

districts.In contrast,for householdswith childrenthe pictureisin particulardichotomouswith larger
areaswith significantiow per capitavaluesinterrupted by areaswith highprovisionvalues.

Accessible green areas with trees for selected socio-demographic groups*

| P 0 2 4Kilometers
Households with single people with children Households with only senior citizens Households with people born abroad
or couples with children
Hot-Cold-Spot analysis of green area / reference group [m?/capital*
Significant low values ¢  Cold Spot - 99% Confidence Leipzig

7777777 dministrati
*  Cold Spot - 95% Confidence administrative

boundary
Cold Spot - 90% Confidence )
o * Forests, Green urban areas, Herbaceous vegetation
Not Significant associations, Sports and leisure facilities

Accessibility is defined within a walking distance of
Hot Spat - 80% Confidence 5 minutes from homes (400 meter) calculated by service areas

®  Hot Spot - 95% Confidence Source: Copernicus, 2020;

Significant high values ®  Hot Spot - 99% Confidence National Statistical Office, 2019;

. N City of Leipzig, 2020; OSM, 2020
e  Buildings with no value for the reference group

Figure 17 - Accessibility green areas with trees for selected socio-demographic groups in
Leipzig 2018
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3 GelsenkirchenGermany

3.1 Generalinformation
3.1.1 Institutional framework and planning system

Gelsenkirchens locatedin the state of North RhineWestphalia(NRW)in the middle of the largest
polycentricconurbationin Germanythe Ruhrmetropolis.

In NRW,regionalplanningfalls under the responsibilityof one of the districtsin which the state is
subdivided.Thedistrict are "state authorities i.e. they derive their democraticlegitimacyfrom the
stateelections Thereisanexceptionfor the RuhrMetropolitan area sinceOctober2009responsibility
for regionalplanningin the areahavebeenassignedo the Regionalverban®uhr,RVRRuhrRegional
Association)and are no longerincludedin the regionalplansof the district governmentsthat affect
the Ruhrarea. TheRVHsthe amalgamatiorof the 11 "independent cities(Theseare citieswhichare
not assignedo any sub-district andtherefore haveto perform certaintasksotherwise performedby
the sub-district) andfour sub- districts(=circles)n the RuhrMetropolis. TheRVHRs not onlyresponsible
for state regionalplanningin the region,but is alsoresponsiblefor important infrastructureprojects
suchasthe Routeof Industrial Culture and the Emscherl.andscapeéPark (ELP)Municipal land-use
planningislocatedbelowregionalplanning;it coversthe areaof a municipalityin the form of landuse
planning.Asthe lowestlevel of spatialplanning,there is the bindingland-useplanningin the form of
the developmentplanat the district andneighbourhoodevel.

The six independent cities of Bochum, Essen,GelsenkirchenHerne, Milheim an der Ruhr and
Oberhausenjoined forcesin 2005to form the "PlanningCommunityUrbanRegionRuhr"and for the
first time setup aregionalland useplan (RFNPhationwide,which simultaneoushfulfils the function
of aregionalplanandajoint landuseplan.

The new planninginstrument RFNPwas includedin the federal spatial planninglaw in 1998. The
planning area of the RFNPFcoversaround 680 km2 with around 1.8 million inhabitantsand is the
responsibilityof three district governments.The RFNRhus replacesthe sectionsof three regional
plansaswell asthe sixpreviouscommunaland useplansand combineshem into a new setof plans.

TheRVRs currently preparinga regionalplanfor the entire RuhrMetropolis. Assoonasthis regional
plan comesinto force, it will replacethe RFNRn its function as a regionalplan for the sixmember
municipalities A joint land use plan (GFNPvill then be continuedin the sixcities,whichwill comply
with local regulations (https://www.rvr.ruhr/themen/regionalplanung
regionalentwicklung/regionalplamuhr/planentwurf/)

Spatially Gelsenkirchelis assignedo the adminigrative district of Miinsterat the levelof the district
government= state administratior), a state funds authority that also performstasksin the field of
nature andspeciesrotection (highernature conservatiorauthority).

Map of Ruhrmetropolis

Map of North RhineWestphalia(NRW)
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North RhineWestphalia(NRW)¢ five district government(DusseldorfMinster; Arnsberg,Detmold,
KoIn);two regionalassociationgLVRund LWL)
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In North RhineWestphaliathere are two regionalassociationsthe RhinelandRegionalAssociation
(LVRandthe WestphaliaLippeRegionaAssociation{LWL) Theyperformimportant publictasksthat
go beyond the capabilitiesof the individual municipalities. This administrative approach has its
historicalrootsin the tasksof the former Prussiarprovincesof Rhinelandand Westphalia.

Inthe socialarea,the LVRand LWLtake on the responsibilityfor supralocal social,handicappecdand
youthwelfareandthey areresponsibldor the preservationof cultureandmonuments.Gelsenkirchen
isamemberof the LWL.

The city of Gelsenkircherhas had a legally binding landscapeplan since2000 (G [ Y Ra OK I T i a LIt
DSt aSy)ANDKSy¢

Thelandscapegplanimplementsthe goalsand measuref nature conservationn the areaof the city
of Gelsenkirchenit specifiesandsupplementghe nature conservatiorcontentof the regionalplanas
a landscapdrameworkplan. Thelandscapeplanis drawn up by the districtsandindependentcities,
whichadoptit asagenerallybindingmunicipalstatute. Landscapglansaredrawnup acrosghe board
for all areasthat are outsidethe contiguousbuilt-up districtsand the scopeof the developmentplans
(outside area). Thelandscapeplan recordsand evaluatesthe natural balancein the planningarea,
developggoalsandmeasuredor the sustainablegrotectionanddevelopmentof the protectedassets.
The protected assetsinclude the plants, animalsand biotopesto be preservedin their biological
diversity,aswell asthe landscapeSoil,water, air and climate shouldbe protected asfar aspossible
through measuresof nature conservationand landscapemanagement.When drawing up the
landscapeplan,the specification®of the superordinateregionalplanmustbe observed Existingplans
from other areas- zoningand developmentplans- aswell asthe stipulationsof other specialisplans
mustalsobe takeninto account.

TheEmschetandscapdPark(ELP)

The ELPis a regional cooperationproject in the northern Ruhrareato create the world's largest
connectedpark system(450km?2). Dueto the industrialand montanepastof the region,the natural
landscapeis heavily populated, changedmany times and structured like a mosaic.The aim of the
landscapeparkis to createa new type of park that combinesdifferent open spacespreservedpre-
industrialculturallandscapeareasof the regionalgreencorridorsthat havebeencreatedsincel920,
industriallandscapeandpostindustriallandscape.

Theconceptof the ELPvasdevelopedduringthe InternationalBuildingExhibitionEmschePark(IBA
1989- 1999). Themore recentdevelopmentof the ELAs documentedin the ELP2010masterplan,
which hasbeendrawn up by the 20 participatingcitiesand regionalinstitutions since2002. 1t defines
the area of the park and namesthe main themes of development(New Emschertal,ecology,
infrastructure,culture, urbanagricultureandforestry, developmentand vegetationmanagement).

Approx.70%o0f Gelsenkirchemrbanareaisin the catchmentareaof the Emscherthe northern parts
of Gelsenkirchenlraininto the Lippe.

As a water management association, the Emschergenossenschafts responsible for water
maintenance sewagedrainageand purification, groundwatermanagementand regulationof mining
consequencesgsubsidencein the Emschercatchmentareawith around2.2 million inhabitants.With
the end of hard coal mining, the subsidence has come to a standstill. Therefore, the
Emschergenossenschatin"rebuild" the natural drainagesystemandthe streamswill be renatured.
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The natural reconstructionof the Emschersystemis the main task of the presentand future. This
generationproject was initiated with the IBA.Within the plannedand budgetedtime frame 199%;
2021,the entire Emschesystemis to be rebuilt with € 5.38billion. Theconsequencesf miningare
irreversible sothat the needto pump- that meansto keepthe settlementareasin the Emschertatlry
- remainspermanently.

3.1.2 Experiencesvith participatory governanceand citizenscience

In orderto meetthe majorglobalandlocalchallengeslongterm strategiesbasedon the principlesof
sustainabledevelopmentarerequired.

In recentyears,Gelsenkirchen'strategyhasfocusedon prevention, educationand participation as
well as the idea of "learning city" - the combination of integrative, equal opportunity and good
educationwith "Educationfor Sustainabldevelopmeni{ESD)".

The city of Gelsenkircherhas joined the United Nations' Agenda2030. In 2016 the City Council
unanimouslypassedthe Agenda2030 resolution: & { K | kiktgirAbilityat the municipalf S@St ¢ =
makingof Gelsenkircherthe first municipalityin Germanyto do so. The city of Gelsenkircherhas
receivedseveralawardsfor this:

0 UNESCQearningCityAward(2017)

o Awardof Gelsenkircherat level 3, the highestlevel, within the framework of the UNESCO
world actionprogram"Educationfor Sustainabldevelopmeni{ESD}2016)

o Nominationof the city of Gelsenkircheffior the GermanSustainabilityAward (2016)

o Cityofthe UNDecade'Educationfor Sustainabldevelopment’(2014,2013,2012,2010)

0 GermanSustainabilityAward/ SpeciaAward"Educatiorfor Sustainabl®evelopment{2012)

& / Hfithé Futuren n o-Mvhatwill the city of tomorrow look like? Thisisthe questionthat is at stake
in the competition launchedby the FederalMinistry of Educationand ResearciBMBF)n the 2015
ScienceYear. Gelsenkircheremergedfrom a three-stage competition process- as one of seven
winningmunicipalities.

A wide rangeof actorsin urban societywill implementthe visiond [ S I N3y bfyGalsenkirchen
EducatiorandParticipationasStrategiedor SocieSpatials S @S f 2 With Stgtél 6f 16 modulesin

four researclpillars.Urbansocietyandsciencevork handin handin specialisgroupsin the four reak

world laboratories & [ S| NIgchtigrd and learning £ | 6 2 NJ (i62t NANTIEASTEA e G A 2 v
Y SAIKO 2 deRXK DX ekl / mnd@ O A S yi€aBoditextracurriculadearninglocationsand

new educationalapproachesabout acquisitionand participation processesn the neighbourhood,
aboutdigitizationand collaborationwith science.

Asajoint projectwith the FUBerlinandthe FHDortmund,neweducationalpproachesrebeingtried
out, newinstrumentsare beingtestedand conceptsare beingdeveloped- in short: experimenting.n
addition to the concrete real laboratory researchon site, the Institut Futur of the FU Berlin
accompanieghe entire processwith a view to a further developmentof the participationapproach
for cooperationbetween the city administrationand the city societyand the developmentof an
instrument & G NJ ofaeféstN@ participation I LILINE | toeK &aa be used by the city of
Gelsenkirchen.
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Gelsenkirche has been working with the dynamicd O 2 S E AirteratiprG2 vy O Sincki2915,

which is constantlybeing further developedas required in the participatory processwith citizens.
Accordinglyfor the multi-ethnic city of Gelsenkirchenactively shapingintegration work and living
togetheris a selfbinding,permanentandfuture-proof task.New challengesrise,particularlyin light

of currentbackgroundsuchasflight, immigration,tendenciegowardsradicalizationgtc. Encounters

at eye level and mutual respectare of particular relevance.With regardto the integration of new
immigrants there aretwo other targetgroup-specificconceptsin additionto the @ A y' (i S HoNdeqit A 2 Y
living(i 2 3 S (oRe®NEVWE Uimmigrants(actionconceptd L Y Y A Iwiithinihe ayheworkof the
EU'seastwardexpansionBulgarisandw 2 Y | yahdthé dgther for refugeesd & | Godnkepti6r the
receptionof refugees’)

Dialogueformat "GELSENKIRCHERDNET'STALK!"- With this format, which is deliberately open to

resultsanddesignedasalaboratory,sinceJune2019peoplein the city havebeenableto better engage
with eachother and with politics and administration. Listening,understanding,learning from one

another, on an equalfooting and without the hysteriaof the discoursein socialmedia- that is what

this format shouldachieve 2.000Gelsenkirchemesidentsselectedat randomwill be invited by letter

to three-hour themed events (Previoustopics "respect, toleranceand cultural curiosity", "money",

"mobility and climate protection"). Theresultsof the discussiorare then followed up and the city

administrationexaminegmplementationoptionsfor the citizens'suggestions.

3.1.3 Socieeconomicprofile

Thecity of Gelsenkirchefiesonthe northernedgeof the Ruhrarea,the "Metropole Ruhr".Asaformer

centreof the coal,iron and steelindustrywith almost400,000inhabitants,14 minesandthe location

of steel, glassand textile industries,the city experienceda population declire of around 150,000
inhabitantsin the 1970sdueto the declineof coaland steeland severeslumpsin other areasof the

coal, iron and steel industry. This was accompaniedby a sharp rise in unemploymentfigures -

particularly amongthe group of people of Turkishorigin. Followingthe accessiorof Bulgariaand

Romaniao the EUandthe subsequeninflux from thesecountries the tendencytowardssegregation
increasedGDFell andGelsenkirchemegularlyoccupiedhe lastplacesnationwidein termsof growth,

unemploymentandincome.

Thelossof imageassociatedvith the lackof jobsintensifiedthe trend of emigration- especiallyamong
the young,well (educated)populationgroup.

At the sametime, efforts were madeto find new usesfor the industrialand commercialsiteswhich
had falleninto disuseas a result of structural change.TheInternational BuildingExhibitionand the
1997 FederalHorticultural Showwere important impulsesfor a fundamentalchangeof direction -
economicallyecologicallyandsocially.

Thecoursewassetfor amoveawayfrom largeindustrialstructurestowardssmallerand moreflexible
companiescompanystart-upswere promoted,aswasthe linkingof R&D(researchanddevelopment)
with the economy.In the courseof a changedecologicalawarenessGelsenkircherbecamea "solar
city", greenspacesparksand forestswere createdat former mining and steel sites,regionalgreen
corridors were created with regional cooperation projects, and the network of cycle paths was
expandedon former railwaylines.

Byintensifyingcontactswith the "WestfalischeHochschule'and linking up with the regionalhigher
educationlandscapewith offers for studentswith a migrantbackgroundthe current "brain drain" is
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to be sloweddown and, by setting up companiesout of the university,promoted into sustainable,
innovativebusinessareasof structuralchange.

Gelsenkirchenas part of a polycentric metropolitan region, is itself bi-central with a (historically
grown)administrativecentrein the areanorth of the RhineHerneCanakndthe southerncentre.

Herewe tend to find alower level of educationandincome,neighbourhoodswith precarioushousing

situations,combinedwith a high proportion of inhabitantswith a migrantbackgroundBothareasare

separatedby the RhineHerneCanal,the logistic"lifeline" of the coal and steel industry, adjacent
commerciabndindustrialareasandin the directvicinity of the Emscherariver coursewhichcanalised
to receiveall kindsof wastewater.

TheEmschers currentlybeingrenaturalised andthe resultingwastewateris collectedandtreated by
aparallelpipe system.

Theareabetweenthe canaland the Emscherthe so-called"island", is part of a regionalgreenbelt

and, in the areaof the former Nordsterncolliery, part of the Nordsternpark(built during the 1997
FederaHorticulturalShow).Furtherto the east,in the areaof the former harbourof the GrafBismark
power station, a new urban quarter on the water'sedgehasbeencreatedwith attractive residential
uses,supplementedoy restaurants,a marinaandcommercialareason the periphery.

Thedevelopmentof the south of Gelsenkirchernto a "creativequarter” is anotherbuildingblockin

the city'sdevelopmentAttractive living andworking opportunitiesfor young,creativeentrepreneurs
andcompaniesare createdhere, whichnot only enhancea district with unfavourablesocio-economic
conditions,but alsobecomeimportant partnersin municipaleconomicand environmentalpolicy by

participatingin innovativeurbandevelopment.

Due to its industrial history and the current demographicsituation, the city is also facing major
challengesn the educationsector.NeverthelessGelsenkirchemasmanagedo becomea "learning
city" in aprojectfundedby the FederaMinistry of EducatiorandResearchSchoolndextracurricular
actorsaswell aschildren,youngpeopleandadultsare networkedhere. The2030Agendais a priority,

andthe city hassetitself the goal of implementingthe SDGsgelevantto it andintegratingthem into

the target systemsof the city'sadministrativesectors.

3.2 Geographyof URNBS
3.2.1 Stateof (peri)urbanforests,greeninfrastructure and urbangreenspace

(Peri)urbanforests

With 64.8%, North RhineWestphaliahas the largest share of private forests in Germany; The
proportion of the state forestisthe lowestin Germanyat 13.0%(StateForestReport2012).

9 Forestin the territory of the RuhrRegionaForestryOffice: 70,000ha (total area:340,000ha)
9 Shareof forestcover:21%(NRW27%);Forestareaper inhabitant: 143m2 (NRW508 m2);
9 Distributionof ownership:67%privateforest, 32%communal/ state forest
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Bénen

Map 1 Forest areas in the Emscher Landscape Park

The Ruhr area is shapedand reshapedin many parts by anthropogenicinfluences. Therefore,
dependingon their origin, the forestimagesrangefrom old forestrelicswith remnantsof potentially
natural vegetationto planted foreststo pioneerforestson postindustrial areasthat have emerged
from successionTheyform a significantpart of the greeninfrastructurein the Ruhrarea. Thesocio
economicandecologicabkervicef the forestrepresentanirreplaceablesocialvalue.

Here,regulatoryecosystenserviceg CO2sink function, fresh air formation, fine dustfiltering, flood
protection, cooling effect) of the forests are just as important as their function as an important
recreationalarea. At the sametime, the biodiversityof these forestsis impairedby heavypollution,
eutrophicationanda highlevel of disturbance whichcontributesto a certainhomogenizéon of flora
andfaunaandthe promotion of neobiota.

In Gelsenkirchetthere arearoundl,430hectaresof landwith a forestlike character(total areaof the
city: 10,494hectares)Fromthat:

1 100hectaresof forestin parks.
1 270hectaresof industrialforestand forestareason slagheaps

Theindustrial nature or the industrial forest is a specialtyin the Ruhrarea.Theterm industrialnature
refersto nature that hasdevelopedindependentlyon the areasof the former mining industry, on
derelictrailway tracks,train stationsand commercialareas.Industrialnature is an expressiorof the
declinein industryand at the sametime a signpostfor new open spacesThecommonfeatureis the
anthropogenicverprintingof the surfa@s,with the predominancenf technogenicubstratessuchas
slag,ash,dust, sludge,buildingrubble or tailings.A specialcaseare tailingspiles,in particulartailings
piles, which, dependingon the preparation of the surfacetailings, can also representlocations of
industrialnature. Asaresult,ad y Qypeof S O 2 & & haSeStabéishedtself which did not existin
pre-industrialnature.

Largeandstructurallyrich industrialwastelandsare hot spotsfor biodiversity,asthey are often home
to manyendangeredanimalandplantspeciesinadditionto the ecologicahetworkingof livingspaces,
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they make a significantcontribution to urban biodiversity and are at the sametime placesfor

relaxation,nature experienceand environmentaleducation.

Inthe courseof the successionthe former openlandbiotopesdevelopinto forestin the longterm.

Asthe examplesof the HugoGreenLaboratoryand the RheinelbeForestLaboratoryshow, the links
and synergiesto the subjectareasof & K A & 62 NBERE Gt Sy G A N2 §F R &Y [ dretvary ¢

pronounced.

Forestownershipin Gelsenkirchemlividedby owners:

500hectaresof the city of Gelsenkirchen

306haregionalassociatiorRVR

261haRuhrkohleAG(RAG)

133haof Grafvon Westerholt

Otherpublicandprivate forest owners(forestandwood NRW,EON EGLVBPetc.)

=A =4 =4 =4 =9

In Gelsenkircherthe majority of theseare mixeddeciduoudorests.Theproportion of softwoodisless
than 1%..500 hectaresof the forest areasowned by the city of Gelsenkircherare looked after and

maintainedin accordancevith a forest managemenplant.

A forest managemenplant is availablefor 400 hectares;another 100 hectaresof urbanforest areas

are not yetincluded;theseshouldalsobe includedin the nextrevision

Thetree speciesaredistributedhere:

1 Englishnak24.9%,

1 sycamorel8.3%,

1 Europearbeechl5.6%,

1 ash10.3%,

1 Redalder8.9%,

1 hornbeam5.9%,

1 red oak3.3%,

1 birch2.8%,

q pasture2.5%,

1 Grayandwhite poplar1.6% bird cherry1.5%;
1 Fieldmaple1.0%

1 winter linden0.9%

1 norwaymaple0.6%

1 other deciduoustree specieswith alongerrotation time 0.3%
1 summerlinden0.1%

1 robinia0.5%

1 white alder0.2%

1 mountainash0.2%

1 Blackpoplarhybrids0.1%

1 andJapaneséarch0.3%
(SourceforsteinrichtungswerlstadtwaldGelsenkirchenieferencedate 1.1.2012).
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Dueto the last3 dry years(20282020),the treesin the Ruhrareasufferfrom the consequencesf the
drought.In addition, there are further impairmentsfrom the stormsELAN 2014(June)and Friederike
2018(January)the ashshootdeath,the sootbarkdiseaseof the maple,the beechcomplexdiseaseas
well asthe smallbeechbark beetle and the oak processionarymoth, which, due to the conditions
favouredby the warmth, alsothe Midsummershootof manyoaksin 2018andthusled to a significant
lossof vitality of the trees. In addition, the caterpillarhairsof the oak processionarynoth containa
toxinthat ispoisonoudor humansandother animalsandrepresentsa healthhazard.Thepedunculate
oaksin the Gelsenkirchertity areawere infestedwith oak processionarynoths acrossthe boardin
2019. Thefungal sporesof the maple soot bark alsopose a health risk. Theremovalrequiresa not
inconsiderabldinancialand humaneffort.

Greeninfrastructure and urban greenspace

Thedevelopmentof the Ruhrareais reflectedin its open spaceand gardenculture. Asearly asthe

16th century, severalgardensand parks were built in Gelsenkircheraround moated castlesand
palaceswhich are still preservedtoday. With industrialization,numerouspublic gardensand parks
were developedn the city districtsfrom 1890to 1910,followedin the 1920sby the systemof regional
greencorridors,which connectthe northern Ruhrareawith the southernRuhrarea. Theseemerged
from the needto increasepeople’'squality of life and, last but not least, work productivity. Between
1922and 1927,duringthe term of office of Gelsenkirchen'orticultural director ErnstMax-Gey,the

G . dzS NFe€rK S fwésdevelopedasasemicircularinner-city greencorridoralongthe residential
areasfor localrecreation.

In the 1970s,combinedleisurefacilitieswith parks,swimmingbathsand event centressuchasthe
"RevierparkNienhausentivere built in the regionalgreencorridors.

In the courseof the International BuildingExhibitionEmscheiPark,the ideaof an eastwest corridor
alongthe Emschemlndthe RhineHerne Canalwasdeveloped which connectsthesegreencorridors
to form an openspacesystem A centralcomponentof anintegratedrenewalstrategyof the Emscher
Landscap®arkisthe developmentof a highurbanlandscapejuality,amongother thingsthroughthe
maintenanceanddevelopmentof openspacesandtheir additionto a supraregionalnetwork system.
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Map 2 - Emscher Landscape Park in Gelsenkirchen

Aspart of the natural remodellingof the Emschesystem,Gelsenkirchemmndthe entire regionhave
the unique opportunity to restore what hasalreadybeen lost. Becausebefore the mining industry
completelyreshapedthe Emschemregion, the areawas strongly characterizedby the meandering
EmscherTheregionwaslargelyswampy with swampforestsdominatingthe picture. Theseold forest
imagescanbe easilyrestoredon sitesthat havebeensoakedthroughmountainsubsidence while at
the sametime remodellingthe Emscheandits tributariesin a naturalway.
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Within the EmschetLandscapéark,the openspacesare madeup of the largeparksand cemeteries,
the allotment gardensand graveborders,the flowing waterswith their embankments dykes,the

dumpsandthe still preservedagriculturalareasand forests. Thisshowstheir multifunctionality and
makesit clear that the open spaces,beyond biotope and speciesprotection, also perform other

indispensablescologicalfunctionsin climate, soil and water protection aswell asunder air hygiene
aspects.

As part of the urban developmentprogram & { 2 O htegrafiveé/ A (oBthe Ministry of Urban
Developmentin North RhineWestphalia,residentialbuildingsin need of renovationin denseand
disadvantagediistrictshavebeenacquiredand demolishedby the city of Gelsenkirchersince2015.
at 2 QY Nivefietreatedon theseareas whichare maintainedand designedby the residents.

Streettrees
Thereare 26.150streettreesin Gelsenkirchen.

Themaingeneraare:

Maple: 19.1% (5006),
Linden: 18.0% (4708),
Sycamore: 17.4% (4543),
Oak: 14.0% (3652).
There are a total of 105 tree species on the streets. the main tree species are:
Sycamore: 17.4% (4543),
DutchLinden: 11.4% (2985),
Norwaymaple: 10.9% (2839),
Englishoak: 10.0% (2618),
Sycamoremaple: 5.9% (1534).
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3.2.2 Projectsandinitiatives

Name

Description

GrinlaborBiomasseparkiugo

Industrial forest Ruhrarea
(Industriewald Ruhrgebiet)

GrinlaborBiomassepariHugo- a"greenlaboratory"anda"learningplacefor educationfor sustainabledevelopment”
- andits neighboringcity quarters.(Duration:since2016)https://www.gelsenkirchen.de/de/Infektur/Umwelt/Klma/
KlimaschutZ Erneuerbare EnergiehBiomassepark Hugo.aspx

With innovativeforest types and forest combinations,answersto climate changeand the energytransition in the
biomasgparkare sought,takinginto accountsocialandnature conservatioraspects Referso T2.1,72.2,74.4

Thisarea(250,000m?) isdividedinto three areas:

1. Area"BiomassPark"- economic,ecologicalsocial:Onthe site of the BiomassPark,energyis generatedfrom
renewableraw materials(biomass)Theareais alsousedasarecreationareaand asa playareafor children

2. Urbanwildernessarea;- Ecologicalareasfor endangeredandprotectedspeciesuchas"natterjacktoad” (Bufo
calamita)

3. "Community gardens / urban gardening" area - participation, relaxation and ESD
Actors:citizens,neighbors,associationsnd organizations schoolsand day-care centers,city administration,
forestry office, RuhrkohleAG ,foundations

A conceptwasdevelopedhere with manyactorsin whichthe experienceof nature, joint action and (environmental)
educationfind a suitableplace.In this way a new city park could be won, whichincurslower maintenancecoststhan
usualin termsof maintenanceandat the sametime developsnew qualitiesthroughcivicengagement.

"Learningplacefor educationfor sustainabledevelopment'and successiomesearchg forest of the future.
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(Duration: since 1996)
https://www.wald-und-holz.nrw.de/ueberuns/einrichtungen/regionalforstaemter/ruhrgebiet/industriewald
ruhrgebiet

The aim of the project is to maintain the industrial wasteland of the EmscherLandscapePark through natural
developmentprocessesand to make it accessibleo people in a targeted manner as nature experience,nature
experiencespacesplacesof environmentaleducationand recreationcloseto home. Theresultis a completelynew,
authentictype of openspacein the Ruhraerea,whichcombinesaspectf the pastasa productionlocationwith those
of the present(fallowland)andfuture (forest). Thedevelopmentsareaccompaniedy naturalandsocialsciencesThe
changeprocessnthe industrialwastelandsalsotakenup in landscapert, accentuatedoy designmeasuresandtaken
into accountin aspecialway. Thisis the reasonfor includingthe casestudyandlinkingit to T2.1,72.2,T4.4,T5.1,T5.2

Wald und HolzNRWoperatesthe industrial forest project on its own and contractedareasof the municipalitiesand
industrialsuccessoorganizations.

Theproject currently comprisesl3 sub-areaswith a total areaof around 200 hectares.Thepotential of suchareasin
the Ruhrareais far beyondthat. In the "Rheinelbe"project areathere is the "Waldstation Rheinelbe" where two
forestersdealwith the localmaintenanceof the areasandlocalpublicrelations.

Relevanfor T2.1,72.2,T4.4
Theprogramfocuseson five subjectareas:

1. Biotopeandspeciegrotectionon the verydifferent developmentsoilsand stagesof development

2. Contributionto the developmentof a"green" culturallandscapén the metropolitanarea

3. Accessibilityof formerly fencedindustrialwastelandsn the immediateliving environmentof the population
4. Artisticdesignin the field of tensionbetweenindustryand openspace

5. Ecologicalsociologicahnduse-oriented primaryforestaccompanyingesearch
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After along period of natural developmentfrom industriallypolluted raw soil to closedhighforest, specialfunctions

emergein many casesthat this pioneeringforestis able to fulfill. In these specialcasesthe successiortanthen be
steered.Thisapplies,for exampleto recreationandculturallandscapenature, water or soil protectionfunctions.

Somereflectionson the combinedimpact of the projectsand initiatives listed above

Throughthe cooperationbetween the City of Gelsenkircherand Wald und Holz NRW considerationson the municipaland state level are made to
correspond A yearlongtrustworthy collaborationwith a steadyknowledgeandinformation exchangeanddifferent joint projectin the field of forests,in
particularurbanforestsand Educatiorfor Sustainabldevelopmen{ESDyasdeveloped.
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3.3 Governmentand governanceof UFNBS
3.3.1 Policyinstrumentsfor enhancementand protection of UFNBS

National - FederalRepublicof Germany

1. FederalForestAct

TheFederalForestActdatesfrom 1975.

8 1: "Thepurposeof thislawis, in particular,to protectthe forest becauseof its economicuse (utility
function)andbecauseof itsimportancefor the environment,in particularfor the permanentefficiency
of the natural balance the climate, the water balance keepingthe air clean,the soil fertility, the To
preservethe landscape,the agricultural and infrastructure and the recreation of the population
(protectiveandrecreationalfunction), if necessaryo increaseandto ensureits proper management
in the long term, to promote forestry and a balancebetweenthe interestsof the generalpublicand
the interestsof the forestownersbringabout. "

Thisbasigparagraphis still undisputedtoday. All forestlawsin the federalstatesarebasedon thisand,
accordinglythe objectivesof regionalplanning.Thedescribedrequirementsfor forest management
leadto a multifunctionalforestmanagemenin which all three basicfunctions(useful,protectiveand
recreationalfunctionsare promotedin the samearea,albeitwith different prioritiesdependingonthe
region.

2. Feckral Nature ConservatiorAct

Inthe FederalRepublicof Germanythe FederalNature ConservatiorAct (BNatSch&020)formsthe
legalbasisfor nature and landscapeas protected assetsand for nature conservationand landscape
managemenimeasures

§ 5 Agriculture,ForestryandFishing

(1) In the caseof nature conservationand landscapenanagemenimeasuresthe specialimportance
of agriculture forestryandfishingthat iscompatiblewith natureandthe landscapenustbe takeninto
accountfor the maintenanceof the culturalandrecreationallandscape.

(3) Whenusingthe forest for forestry purposes,the aim is to build up nearnatural forestsand to
managethem sustainablywithout clearcutting. A sufficientproportion of localforest plantsmustbe
observed.

Stateof North RhineWestphalia

1. StateForestryLawof North RhineWestphalia(April 24,1980.lastamendedin March2019)

§ laSustainabldorestry

Acharacteristiof sustainabldorestryisthat forestareasarelookedafter andusedin suchawaythat
biological diversity, productivity, regenerationcapacity, vitality and the ability to fulfil important
ecologicalgconomicand socialfunctionsnow andin the future, is preservedandno harmis doneto
other ecosystems.
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8 1b Properforestmanagement
In particular,properforestmanagements characterizedy:
1. Longevityof forest production;

2. Securingsustainablewood production and preservationof forest ecosystemsas a habitat for a
speciesrich flora andfauna(by working towardshealthy,stableand diverseforests);

3. Avoidanceof large-scaleblows;

4. Choiceof tree speciesappropriateto the location usingsuitableseedsand planting material and
utilization of naturalregenerationwhile maintaininggeneticdiversity;

5. Needsbasedforestdevelopmentwith the greatestpossibleprotection of landscapesoil and stock;
6. Carefulapproachespeciallywith rejuvenationmeasureswood useandwood transport;

7. Useof existingandsoilconservingechniques;

8. Sitespecificuseof plant nutrients to maintainor improvesoilfertility;

9. Extensiveavoidanceof pesticidesuseof the possibilitiesof integratedpestmanagement;

10. Workingtowardsgamedensitiesthat are adaptedto forest standsandtheir regeneration.aswell
asmeasuredo preventgamedamage;

11. Sufficientamountof old and deadwood to securethe habitats of wild animals,plantsand other
organisms.

2. Law for the protection of nature in North RhineWestphalia(State Nature ConservationAct -
LNatSch@®RW)

§ 4 Agriculture,Forestry

(4) Inadditionto Section5 (3) of the FederalNature ConservatiorAct, the aim of usingthe forestfor
forest purposesis to leavestandingthick-trunked deadwood from deciduoustreesin the forest. To
implement this goal, the ministry responsiblefor nature conservationand forestry can concludea
frameworkagreementwith the forestownerassociations.

3. Interventionrequlationin North RhineWestphalia

Theterm "Eingriffsregelungincludesprovisionsof the FederaNatureConservatiorct (§813ff.) And
the StateNature ConservatiorAct of North RhineWestphalia(§§ 30 ff.) go handin handwith nature
andlandscape.

With the helpof the interventionregulation,negativeconsequencesf interventionsin natureandthe
landscapeare to be avoidedor minimizedand unavoidablenegativeconsequenceare compensated
for by nature conservatiormeasuresTheprovisionsof the BuildingCodeapplyto the requirementsof
the interventionregulationwithin the frameworkof municipalland-useplanning.
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RegionalverbandRuhr- regionalplanning

Regionaplanningisthe intermediatestagebetweenstate developmentplanningand municipalland-
useplanning.TheRuhrRegionaAssociatio{RVR])s currently preparinga regionalplanfor the entire
Ruhr Metropolis (https://www.rvr.ruhr/themen/regionalplanungregionalentwicklung/regionalplan
ruhr/planentwurf/)

Regionaplan

TheRuhrregionalplan specifiesthe goalsand principlesof the NRWstate developmentplanfor the

Ruhrregion. He lays down the desired spatial developmentand order of the region as goalsand
principlesof spatial planningin text and drawings.The regional plan takes into accountchanged
framework conditionsof spatial developmentsuchas demographicchange,structural and climate
changeaswell asequalopportunities.

Chapter2: Openspacedevelopment

Theopenspaceisto be protectedby overarchingopenspace settlementandother specialisplanning
andalargescaleecologicallyeffectiveopenspacenetworkisto be created.Thefurther fragmentation
of the openlandscapeandforest areasisto be avoidedasfar aspossible.

2.7.Forestandforestry Determinationsin the regionalplan Ruhr- objectives:
Z2.7-1 Maintainanddevelopforestareas

Z2.7-5receivedspecialusesin the forest

Principles:

G 2.7-2 Developlocationappropriate, ecologicallystable forest standstaking climate changeinto
account

G2.7-3 Preserveandincreasenear-naturalforest stands
G2.7-4 Maintainand developsmallforests
G2.7-6 Spatiallydirectforestreproduction

G2.7-7 Compensatdor interventionsin the forest

City of Gelsenkirchen

Municipalland-useplanning

The municipalland-use planningis located below the regionalplanning,which coversthe areaof a
municipalityin the form of land use planning.Asthe lowest level of spatial planning,there is the
bindingland-useplanningin the form of the developmentplanat the districtand neighborhoodevel.
Thesixcities of Bochum,EssenGelsenkirchenHerne,Milheim an der Ruhrand Oberhauseroined
forcesin 2005to form the "PlanningCommunityUrbanRegionRuhr"and for the first time setup a
regionallanduseplan (RFNPhationwide ,whichsimultaneouslyfulfills the function of a regionalplan
andajoint landuseplan.(since2010)
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StadtereqgiorRuhr2030(staedtereqgiorruhr-2030.de)

Assoonasthe Ruhrregionalplan becomedegallybinding,it will replacethe RFNRn its functionasa
regionalplan. A JointLandUsePlan(GFNPill then be continuedin the six cities, which will meet
localregulations.

Landscap@lanGelsenkirchen

Thelandscapegplanimplementsthe goalsand measuref nature conservationn the areaof the city
of Gelsenkirchenit specifiesandsupplementghe nature conservatiorcontentof the regionalplanas
a landscaperamework plan. Landscapeplansare drawn up acrossthe board for all areasthat are
outsidethe contiguousbuilt-up areasandthe scopeof the developmentplans(=outsidearea).

Thelandscapeplan of the city of Gelsenkircherfsince2000) coversapprox.50%of the city areaand
includes19 nature reserveswith a total areaof 333 ha. Theseconsistmostly of forest and wetland
areaswith nearnatural stream meadows. Another 2,431 hectareshave the status of landscape
protection areas.It containsa catalogueof developmentmaintenanceand accessneasuressuchas
the creation,restorationor maintenanceof near-naturalhabitats. Theimplementationof measuresn
the landscapeplan takesplacewithin the framework of implementationplans.Changedo the plan
are necessaryf, for example,additionalareasare to be includedin the landscapeplan or if urban
planningobjectiveshavechangedande.g.anew buildingareasshouldarise.

Treeprotection statute of the city of Gelsenkirchen

It isalegalinstrumentthat islocatedalongsidethe interventioncompensatiorregulationand binding
land-useplanning(developmentplan)andmustbe viewedseparatelyfrom these.Thetree protection
statute defines the protection criteria for the trees and is the basisfor the establishmentof
replacementplantingsin the caseof necessaryellingon private property. Thestatute appliesto trees
within the built-up districtsand the scopeof developmentplans.Thetree protection statutesof the
city of Gelsenkircherincludeall treeswith a trunk circumferenceof at least80 cm (50 cm for multi-
trunk trees),measuredat a heightof one meter abovethe ground.bylawsfor the protection of trees
in the urban area of Gelsenkirchen. (source:
satzung_zum_schutz_des baumbestandes_im_stadtgebiet von_gelsenkirchen.pdf
(gelsendienste.de)

Trees in the open countryside In the area of application of the landscapeplan of the city of
Gelsenkirchent isgenerallyforbiddento remove,damageor otherwiseendangetthe growth of trees
outsidethe forest.

Openspacedevelopmentconcept(FREK)

In 2005, the city of Gelsenkirchercreateda city-wide open spacedevelopmentconceptthat shows
the developmentprospectsfor all open spacesin the city. It makesan important contribution to

sustainableecologicalurban developmentand thus to improvingthe living conditionsof the people
living in the city. The model for the developmentof open spacesin Gelsenkircheris symbolically
representedas the & 3 NINS yWoBthe open spacesaround Gelsenkircherwith the eastwest

connectorsd . dzS N KN B Bllidiin S tv & C&nSINS taddéhe north-south connectingaxis
& Ly SMNIBRsedin this, atargetconceptwith the mostimportantfree spacdinkswasdeveloped.
For further differentiation, the open spaceswere delimited into 30 sub-areas,for which essential
potentials, deficits and priority measureswere named. Theresults of the open spacedevelopment
concept serve as an informal guideline for the developmentand networking of open spacesin
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GelsenkirchenTheproposedmeasureshavebeentakeninto accountin urbanandregionalplanning
since2005.(source:.www.gelsenkirchen.deFreiflachenatwicklung)

ARGE R.W. Architekten Stadtplaner
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Openspacedevelopmentoncept(FRER0O05)
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