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EINLEITUNG

Biodiversitat im urbanen Raum I..M

= Heterogene Mosaike aus urbaner Gruner, Blauer and Grauer
Infrastruktur beherbergen eine hohe Anzahl an (nicht-) bedrohten
Arten (z.B. McDonald et al. 2020, Knapp et al. 2021; Spotswood et al. 2021)

= Urbane Griine Infrastruktur ist unter Druck durch (Uber-)Nutzung,

(Nach-)Verdichtung und Baullickenschluss
(Pauleit et al. 2005, Rafiee et al. 2009, Byomkesh et al. 2012)

=  Auch dem Ruhrgebiet fehlt eine flachendeckende
Habitatpotentialanalyse fir (planungs-)relevante Arten
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(Wirth et al. 2024, Keil & Hering 2022, Keil et al. 2021)

Konnen Modelle mit Citizen Science & Fernerkundungsdaten
Netzwerke und Muster der Biodiversitat im Ruhrgebiet aufdecken?
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NS Theorie von Artverbreitungsmodellen ?3%(.!4]5. M
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(Elith & Leathwick 2009)




Theorie von Artverbreitungsmodellen

[ EINLEITUNG

Umweltdaten Citizen Science-Daten
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Forschungsfragen

[ EINLEITUNG

Sind Artverbreitungsmodelle (AVMs) in urbanen Gebieten auf
kleinem Raum einsetzbar, wenn Citizen Science-Daten verwendet
werden?

Welche Einflussfaktoren bestimmen das Vorkommen einzelner
Arten?

Ist das aktuelle Netzwerk besonders geschiitzter Bereiche
deckungsgleich mit Biodiversitats-Hotspots? Wo gibt es Liicken zu
schlieRen?




METHODE

Metropole Ruhr
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Abb. 2: Charakterisierung der Landnutzung in der Metropole Ruhr
WorldCover-Landnutzungsklassifikation in der Metropole Ruhr (Zanaga et al. 2022).



METHODE

AVM-Methodik

Citizen Science-Daten von
26 planungsrelevanten Arten
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ERGEBNIS

Modellqualitat
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ERGEBNIS Einflussfaktoren I.. M
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ERGEBNIS

Areale hoher Biodiversitat
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ERGEBNIS

Areale hoher Biodiversitat
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EVALUATING URBAN BIODIVERSITY: EFFECTIVENESS OF CITIZEN SCIENCE
DRIVEN SPECIES DISTRIBUTION MODELS IN URBAN ECOSYSTEMS

A case study in the Ruhr Metropolis, Germany
Mearre Birrs, Hararp Zerr and Taouas Scmarrt

With 7 fipuses, 3 tables and appendix
Received 02 April 2024 - Accepred 16 Seprember 2024

Summary: Citizen science (C5) and remote senzing (RS) approaches have become more rebable, thus providing higher
resolution and generating a large amount of enwvironmental data. When consdenng urban environments, whers fragment- A" I f .
ed and haghly diverse landscapes are predominant, the combination of citizen science data and remote zensing technaques e nTo rmat ionen y4%
with species distobution models (3DAL can play 2 wital role in comprehensmely inrrestigating and evaluating nrban biodi- N

verzity. However, citizen science derived species distribution models for multiple avian species in dense and fragmented MethOde & ErgEbn Issen
ueban areas are rarely used. The study aims () to elaborate, whether CF defven SDAs can be effectively used in spatially . . .

comyplex wrban enviroaments; (II) to identify biodiversity hotspots and priontize areas for nature conservation and (TIT) SOoOwie zur D|Sku ssion.

to examune if emsting protectve areas correspond to species” hotspots. Therefore, Citizen science-based datasets of 26
breeding bird species over three years were obtained for this analysis in Germany's Fuhr hletropoks Chaality assurance,
data thinning, and psesdo-zbsence simulations were performed. Spatial data from the ecosystem LiDAR project GEDI
(Global Ecosystem Dhvnamics Iavestigation), climate data from the German Weather Service, and land use informa-
tion from Copernicos were used as environmental predictors. Eleven different species distr-bution models (3DMs) wers
trained on species subselection by using Biomod2 for preliminery analyms. Owverall model performance was evaluated wia
several metrics, inclading T35 (true skill statistics) and ROC (receiver operating characteristic). Finally, four species disteibu-
tionn models were used for ensemble modelling Subsequently, 2 species richness analyzis was performed with the aim of
identifying spots with high avian biodmersity, Owerall, the CS-derired SDMMs pedformed well, with high predictve power
for all of the investigated species. Within the Fuhr Metropolis, apprommately 6%% (230 km®) of the terrain was identified
a5 bemng highly sustable for awan drersity, inhabiteng at least 17 out of 26 species. Predonunantly within the core urban
areas, high species richness was predicted on preserved brownflelds and revitalized nune sites, as well as in the remnants
of formerly demarcated regional greenbelts. Additionally, regions outs:de of the core ares. which are part of the overarch-
ing bictope network framework, proved to have hugh species nichness capabibities for avian biodiversity. These findings aid
in optimizing urban development concepts and (subjurban green space management with respect to urban biodirersity
conzervation. Following the impleations of the recently established Regional Biodmwersity Strategy in the Buhe Metropolis,
this analysis demonstrates the importance of networked green spaces, their preservation and the need to close existing
network gaps within the Fuhr Metropolis.

Eeywords: Avian biodiversity, species distribution models, ertizen science, urban ecology, Buhr Ares, animal geography
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