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ABOUT THIS BOOK 

This Book of Abstracts compiles the research presented at the conference "Building Capacity 

for Urban Forest Management across Europe: Indicators, Knowledge, and Participation," held in 

Antalya, Türkiye, from April 27–30, 2026. Organized under the framework of COST Action Urban 

Forestry Network, CA23148 (INTUF), the event convened researchers, practitioners, and 

policymakers to evaluate current methodologies and present ongoing advancements in the fields 

of urban forestry and green infrastructure. 

The core objective of the Action is to systematically advance the scientific understanding, 

governance structures, and practical management of urban forests across Europe. The Action 

facilitates interdisciplinary collaboration to develop standardized frameworks for assessing 

ecosystem services, optimizing urban forest governance, and integrating citizen science into 

municipal planning. By bridging the gap between scientific research and policy application, 

INTUF addresses the critical need for resilient and sustainable urban ecosystems. 

The contributions detailed in this volume reflect the network's current research trajectories and 

working group outputs. The abstracts encompass a broad spectrum of research areas, ranging 

from the application of emerging technologies in ecological modelling and mobile inventory 

systems to the analysis of socio-ecological frameworks necessary for equitable green 

infrastructure management. The international representation of the authors underscores the 

transnational scope of the Action and the requisite interdisciplinary approach to urban forestry 

research. 

We extend our formal appreciation to all authors, presenters, and participants for their scientific 

contributions to this conference. We also acknowledge the local organizing committee for their 

structural support in hosting the event, and the COST Association for their continued funding 

and facilitation of this collaborative research network. 

 

D�eter Anseeuw Former Chair, COST Action CA23148 

Ana Macías Chair, COST Action CA23148 
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FROM THE LOCAL ORGANISING COMMITTEE 

As the local organ�z�ng comm�ttee, we were pleased to welcome colleagues to Antalya, Türk�ye, 

for the conference “Bu�ld�ng Capac�ty for Urban Forest Management across Europe: Ind�cators, 

Knowledge, and Part�c�pat�on,” held from Apr�l 27–30, 2026, w�th�n the framework of COST 

Act�on CA23148 (INTUF). Host�ng th�s meet�ng prov�ded an opportun�ty to contr�bute to the 

Act�on’s collaborat�ve work and to support d�rect exchange among researchers, pract�t�oners, 

and pol�cymakers from d�fferent nat�onal and �nst�tut�onal contexts. 

Urban forest management requ�res sc�ent�f�c knowledge that can �nform dec�s�ons under d�verse 

local cond�t�ons. D�fferences �n cl�mate, urban development, �nst�tut�onal respons�b�l�t�es, and 

publ�c expectat�ons shape both the challenges faced by c�t�es and the measures ava�lable to 

address them. Br�ng�ng these perspect�ves together �s therefore essent�al to assess�ng the 

relevance and appl�cab�l�ty of �nd�cators, methods, and management approaches across Europe. 

Antalya offered a Med�terranean sett�ng �n wh�ch to cons�der these quest�ons and the�r 

�mpl�cat�ons for urban forestry pract�ce. 

Our a�m as local organ�zers was to prov�de a sett�ng conduc�ve to sc�ent�f�c d�scuss�on, work�ng 

group act�v�t�es, and �nformal exchange. The value of such meet�ngs l�es �n the opportun�ty to 

exam�ne ongo�ng work w�th colleagues, compare exper�ences, and �dent�fy quest�ons that 

requ�re further collaborat�on. The contr�but�ons collected �n th�s volume document the research 

presented at the conference and prov�de a bas�s for cont�nued d�scuss�on w�th�n the network. 

We thank all authors, presenters, and part�c�pants for the�r contr�but�ons and engagement 

throughout the meet�ng. We also express our apprec�at�on to the Act�on leadersh�p and work�ng 

group leaders for the�r cooperat�on dur�ng the preparat�on of the event, and to the colleagues 

and support�ng staff whose work made �t poss�ble to host the conference �n Antalya. We gratefully 

acknowledge the COST Assoc�at�on for support�ng the meet�ng and the w�der act�v�t�es of INTUF. 

 

The Local Organ�s�ng Comm�ttee 
Antalya, Türk�ye 
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COST Act�on INTUF CA23148 (Urban Forestry Network) a�ms to promote a susta�nable, 

�nclus�ve, and sc�ence-based approach to urban forestry across Europe. The Act�on br�ngs 

together researchers, pract�t�oners, pol�cymakers, and stakeholders to strengthen collaborat�on 

and knowledge exchange �n urban forest plann�ng, management, and governance. 

INTUF supports �ntegrat�ve and long-term approaches to urban forestry through �mproved 

assessment, mon�tor�ng, and ev�dence-based management of urban forests. Through 

�nterd�sc�pl�nary collaborat�on and Work�ng Group act�v�t�es, the network promotes 

harmon�zat�on, capac�ty bu�ld�ng, part�c�patory approaches, and the development of �nnovat�ve 

frameworks for res�l�ent urban forest ecosystems. 

The Act�on also contr�butes to European pr�or�t�es related to cl�mate adaptat�on, b�od�vers�ty, 

ecosystem serv�ces, and susta�nable urban development, wh�le foster�ng �nclus�veness, young 

researcher �nvolvement, and transnat�onal cooperat�on across Europe. 

 

urbanforestrynetwork.eu 
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PROGRAMME 

Monday 27 Apr�l  |  Management Comm�ttee meet�ng 
8:30-9:00  Reg�strat�on 

9.00-9:10  Welcome by Burdur Mehmet Ak�f Ersoy Un�vers�ty. (Ceng�z Yücedağ) 

9:10-9:40 Welcome Antalya C�ty 

9:40-10:30 Act�on CA23148 Introduct�on, Per�od 1 and 2 (Tomáš Goga) 

10:30-11:00 COFFEE 

11:00-12:00 KEYNOTE SPEAKER: Pascal Verheye, (Flanders Innovat�on & Entrepreneursh�p, 
VLAIO). Onl�ne “Informat�on sess�on on Hor�zon Europe” 

12:00-12:45 Commun�cat�on (Ana Mac�as) and Grants. (Malgorzata Kacprzak) 

13:00-14:00 LUNCH 

14:00-14:30 WG1: Progress and act�v�t�es (D�m�tr�os Fotak�s) 

14:30-15:00 WG2: Progress and act�v�t�es (Ceng�z Yücedağ) 

15:00-15:30 COFFEE 

15:30-16:00 WG3. Progress and act�v�t�es (Claud�a Menéndez) 

16:00-16:30 WG4.Progress and act�v�t�es (Alexandru Petr�sor) 

16:30-17:00 MC Meet�ng Closure (Tomáš Goga) 
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PROGRAMME 

Tuesday 28 Apr�l  |  Work�ng Groups meet�ng 
8:30-9:00  Reg�strat�on 

9.00-10:00 KEYNOTE: Prof. Thomas Randrup 
“From Ma�ntenance to Strateg�c Management of Urban Forests.” 

10:00-10:30 COST Act�on object�ves and plans (D�eter Anseeuw) 

10:30-11:00 COFFEE 

11:00-11:30 Overv�ew General Surveys (Ana Mac�as, Gerd Lupp, Naom� Zürcher) 

11:30-12:30 WG 1 Meet�ng (K�eron Do�ck-D�m�tr�s Fotak�s)  
Task 2.1(Leon�a Nunes, D�m�tr�s Fotak�s) 

12:30-13:00 WG 2 Meet�ng (Ceng�z Yücedağ- Mart�na Dell'Unto)  
Task 1: (Anna Codemo) onl�ne 

13:00-14:00 LUNCH 

14:00-15:00 WG 2 Meet�ng (Ceng�z Yücedağ- Mart�na Dell'Unto)  
Task 2: (Eugene McGee) onl�ne 
Task 3: (Veron�ka Andrea) onl�ne 
Task 4: (Malgorzata Kacprzak)  
Task 5: (L��na Jür�soo) 

15:00-16:00 WG 3 Meet�ng (Claud�a Menéndez-D�m�tr�s Athanass�ad�s)  
Task 1: (Gerd Lupp, Lazar Pavlov�ć)  
Task 2: (Barbara Darr, Naom� Zürcher)  
Task 3: (Sel�m Bayraktar, Ieva M�s�üne)  
Task 4: (Ph�l�p Chambers, Ana Mac�as)  

16:00-16:30 COFFEE 

16:30-17:15 WG4 Meet�ng (Alexandru Petr�sor) 

19:00 SOCIAL DINNER  
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PROGRAMME 

Wednesday 29 Apr�l  |  Annual Conference 
8:15-8:30  Reg�strat�on 

8:30-9:30 KEYNOTE: Naom� Zürcher 
“Grow�ng the Urban Forest’s Stakeholder Capac�ty: Explor�ng the Art and  
Sc�ence of Part�c�patory Management” 
 

9:30-10:30 Top�c 1: REMOTE SENSING AND KEY PERFORMANCE INDICATORS (KPI)  
(Cha�r: K�eron Do�ck)  
Anton�s Kavvad�as “Integrated UAS, Satell�te and Ground M�crocl�mate 
Mon�tor�ng of Urban Vegetat�on Performance �n Med�terranean Parks” 
Ibrah�m Öztürk “Automated L�DAR-Based Env�ronmental Mapp�ng for 
Opt�m�z�ng D�g�tal Infrastructure �n Urban Forest Management Fac�l�t�es” 
Turgay D�ndaroğlu “Paraecology and AHP-Based Part�c�patory Urban 
Green Belt Management (Kahramanmaraş Green Belt Case Study)” 
L�ng Yang “L�nk�ng Extreme Cl�mate Events to Funct�onal KPIs for Urban 
Forest Management” 
Murat Sargıncı “Cl�mate Smart Urban Forestry” 

10:30-11:00 COFFEE 

11:00-12:00 Flash Posters Presentat�ons (Cha�r: Ana Mac�as)  
Irfan Abbas “UrbanTreeV�T-Net: A Hybr�d V�s�on Transformer and U-Net 
Framework for Urban Tree Segmentat�on from Remote Sens�ng Imagery” 
Ece Çalışkan Altınok “Evaluat�ng Urban Forestry Performance through Key 
Ind�cators and Publ�c Part�c�pat�on: The Case of B�lec�k, Türk�ye” 
Saman Shokrpour “Botan�cal Gardens and Green Façades as Urban L�v�ng 
Labs: A KPI Framework for Nature-Based Solut�ons �n Urban Forest 
Management Plans” 
Sasa Orlov�c “Towards �ntegrated key performance �nd�cators for nature-based 
solut�ons and green �nfrastructure: A mult�d�sc�pl�nary urban forestry framework 
from Nov� Sad (Serb�a)” 
Par�sa Günes “Enhanc�ng Cl�mate-Res�l�ent Urban Forest Landscapes �n 
Med�terranean C�t�es: So�l-Based Ind�cators, Adapt�ve Plann�ng Methods, and 
Ecolog�cal Outcomes” 
Murat Y�lmaz “Valor�zat�on of Urban Forest B�omass �nto Act�vated Carbon: A 
C�rcular B�oeconomy Approach for Urban Forest Management Plans” 
Bulent Ozel “gAIa G�v�ng Trees a Vo�ce: An Agent-Based Urban Ecosystem  
Modell�ng Augmented w�th Generat�ve AI” 

12:00-13:30 V�s�t: Antalya Mun�c�pal�ty �n Atatürk Kültür Park  

13:30-14:30 LUNCH 

14:30-15:30 Top�c 2: LOCAL GOVERNANCE AND MUNICIPALITIES EXAMPLES 

(Cha�r: Ceng�z Yücedağ) 

Vlad�m�r Stojanovsk� “C�t�zen percept�on, use �ntens�ty and governance 
 �mpl�cat�ons of urban green spaces: Ev�dence from Skopje C�ty Park” 
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Mar�ja Perkun�c “Engag�ng Small C�t�es and Towns �n Urban Forestry  
Capac�ty Bu�ld�ng: Strengthen�ng Local Governance through 
 Mult�-Stakeholder Partnersh�ps” 
Antonella Cr�stofor� “A�r b�od�vers�ty and ecosystem serv�ces of urban green elements: 
The A�rB�D project” 
Ieva M�s�une  “Perce�ved Effects of Nature Therapy across Urban and  
Non-Urban Forest Types: The Role of Forest Character�st�cs” 
Gerd Lupp “More than Green: Stakeholder Engagement and Co-Creat�on  
of NbS – Ins�ghts from the Hor�zon Europe Project TRANS-l�ghthouses” 

15:30-16:00 COFFEE 

16:00-17:30 Ideat�on Workshop: Urban Forest Stakeholders and  
Commun�cat�on tools (WG3) 

 

Note: The programme reflects the or�g�nal schedule, wh�le the abstracts are organ�sed accord�ng to the actual 
presentat�on sess�ons. 
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PROGRAMME 

Thursday 30 Apr�l |  Annual Conference 
8:15-8:30  Reg�strat�on 

8:30-9:30 Top�c 3: COMMUNICATION AND CAPACITY BUILDING  
(Cha�r: Claud�a Menéndez) 
Besa Shah�n� “Capac�ty Bu�ld�ng for Urban Forestry �n Small C�t�es  
and Towns. Inst�tut�onal Constra�nts, Part�c�patory Pathways, and  
Plann�ng Outcomes” 
Pedro Obregon Santander “From Ladders to Cho�ces: L�nk�ng  
Part�c�pat�on Theory to Res�dents' Preferences �n Urban Green  
Space Governance” 
M�lut�n M�lenkov�ć “Tree-Quest: A Free App for Measur�ng Urban Tree  
Attr�butes for B�omass and Carbon Assessment” 
D�m�tr�s Athanass�ad�s “Advanc�ng �nclus�ve, cross-sector  
collaborat�on  �n urban forest governance �n North Sweden” 

9:30-11:30 Workshop. “7 Glasses”- lessons for urban forestry. (WG1) 

11:30-12:00 COFFEE 

12:00-12:30 Workshop. “7 Glasses”- lessons for urban forestry. (WG1) 

12:30-13:30 Top�c 4: Urban Forest Plann�ng, Management and Development 
(Cha�r: Alexandru Petr�sor)  
Todor Stoyanov “Management of urban forests, green areas, parks 
 and suburban forests �n Sof�a” 
Itz�ar Aurora Montalbán (onl�ne) “B�otechnology for Greener C�t�es:  
The Role of Plant T�ssue Culture �n Urban Forest Development” 
Anna Codemo (onl�ne) “Ins�ghts from a content analys�s of urban forest 
management plans among European mun�c�pal�t�es” 
Mart�na Dell'Unto “Feas�b�l�ty mapp�ng for Urban Tree Plant�ng: A 
 scenar�o analys�s appl�ed to Antalya” 

13:30-14:00 CLOSURE (D�eter Anseeuw) 

14:00-14:30 LUNCH 

15:00-16:30 Tra�n�ng of tra�ners. C�t�zen sc�ence �nventory TreeQuest,   
(w�th Antalya mun�c�pal�ty) (WG2) 

 

 

Note: The programme reflects the or�g�nal schedule, wh�le the abstracts are organ�sed accord�ng to the actual 
presentat�on sess�ons. 



COST Action CA23148 INTUF ANNUAL CONFERENCE 2026 
Building Capacity for Urban Forest Management across Europe: Indicators, Knowledge, and Participation 

April 27-30, 2026 – Antalya, Türkiye 

6 
 

 
KEYNOTE SPEAKERS 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Naom� Zürcher  

Naom� Zürcher �s a pract�s�ng Urban Forester, Consult�ng 
Arbor�st, Chartered Env�ronmental�st, an a��l�ate member of 
the �-Tree team and a Board Trustee of the Arbor�cultural Assn 
UK w�th 4+ decades of profess�onal exper�ence �n her nat�ve 
New York and now �n Sw�tzerland. Her work has spanned the 
full range of Urban Forestry plann�ng and management, 
cover�ng pract�ce, educat�on and appl�ed research. 

 

Thomas Randrup 

Professor spec�al�s�ng �n urban forestry and NbS 
governance. 

Pascal Verheye 

Hor�zon Europe Nat�onal Contact Po�nt at NCP 
Flanders, spec�al�s�ng �n research fund�ng 
opportun�t�es and gu�dance on European project 
appl�cat�ons. 
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KEYNOTE SPEAKER 

 
From maintenance to strategic management of urban 

forests 
 
 

Thomas Randrup 

  
ABSTRACT 

Urban forestry �n Europe has evolved from a focus on �nd�v�dual trees, publ�c parks and 
ma�ntenance �nto a broad, �nterd�sc�pl�nary f�eld concerned w�th the plann�ng, governance and 
long-term development of urban landscapes. Or�g�nat�ng �n the n�neteenth-century publ�c park 
movement, urban green spaces have �ncreas�ngly become recogn�sed as essent�al 
�nfrastructure for address�ng soc�etal needs. Today, urban forests are expected to contr�bute 
s�multaneously to cl�mate adaptat�on, b�od�vers�ty, recreat�on, health, soc�al �nclus�on and urban 
l�veab�l�ty.  

European urban forestry research has developed accord�ngly. COST Act�on E12 Urban Forests 
and Trees around the turn of the m�llenn�um helped establ�sh urban forestry as a European 
sc�ent�f�c f�eld. S�nce then, research has expanded from trees and the�r management towards 
ecosystem serv�ces, green �nfrastructure, cl�mate adaptat�on, human health, env�ronmental 
just�ce, governance and Nature-based Solut�ons (NbS). The current COST Act�on CA23148, 
INTUF, represents a further step towards an �ntegrated and strateg�c approach to urban forestry.  

Th�s development requ�res a reth�nk�ng of management. Rather than regard�ng ma�ntenance as 
an act�v�ty that follows plann�ng and des�gn, strateg�c management understands urban 
landscapes as cont�nuously evolv�ng. Management consequently encompasses (re-)plann�ng, 
(re-)des�gn, (re-)construct�on and ma�ntenance. Th�s sh�fts management from a largely 
operat�onal act�v�ty to a strateg�c pract�ce based on adaptat�on, mon�tor�ng, learn�ng, governance 
and engagement w�th users.  

Nature-based Solut�ons have re�nforced the role of nature �n address�ng urban challenges, but 
they can also encourage a human-centred understand�ng of nature as a prov�der of spec�f�c 
serv�ces or techn�cal solut�ons. Nature-based Th�nk�ng (NbT) offers a broader perspect�ve: a 
problem-solv�ng m�ndset that regards nature and human�ty as �nseparably connected. It 
pos�t�ons c�t�es as soc�al-ecolog�cal systems rather than places where nature �s s�mply added to 
solve part�cular problems.  

The future of urban forestry therefore l�es �n mov�ng from ma�nta�n�ng green assets to 
strateg�cally manag�ng l�v�ng landscapes, �ntegrat�ng ecolog�cal processes, human needs, 
profess�onal knowledge and governance �n the�r cont�nuous development. 
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KEYNOTE SPEAKER 

 
Growing the urban forest’s stakeholder capacity: Exploring 

the art and science of participatory management  
 
 

Naomi Zürcher 

 
 
ABSTRACT 
 
The Urban Forest, an ecosystem cons�st�ng of urban tolerant forest trees and assoc�ates - 
related flora, funga, fauna, so�l, water plus humans and our bu�lt env�ronment – �n total, an 
URBAN ecosystem �n wh�ch the speed of development comb�ned w�th our populat�on demands, 
�mposes a dynam�c on our urban trees that challenges the plann�ng and management of th�s 
v�tal resource and the accommodat�on of the�r essent�al needs. 

Wh�le our urban trees have found ways to deal w�th what the bu�lt env�ronment �nfl�cts on them, 
they are not �nv�nc�ble. Although research has made extraord�nary advances �n the pract�ces that 
address and m�t�gate the challenges, the challenges pers�st. Thus, the human dynam�c requ�res 
a much more �nclus�ve plann�ng and management approach – a collaborat�ve capac�ty-bu�ld�ng 
effort between �nterd�sc�pl�nary profess�onals and �nformed res�dents that susta�ns and supports 
the needs of our urban trees and the�r non-human assoc�ates wh�ch In turn, susta�ns and 
supports human well-be�ng.  

In the f�ve decades that Urban Forestry has ex�sted as a ph�losophy, an area of study and a 
profess�on, we have amassed many sc�ence-based part�c�patory management strateg�es that 
GROW �nformed capac�ty - strateg�es that have been put to the real world test and have 
translated �nto pos�t�ve outcomes for our trees and all the�r assoc�ates. 

And wh�le capac�ty bu�ld�ng �s def�ned as the �mprovement �n an �nd�v�dual's or organ�zat�on's 
capab�l�ty to produce, perform or deploy, does capac�ty bu�ld�ng and the def�n�t�on put forward 
really express what �s requ�red of us to engage, �nsp�re, �nform and mot�vate stakeholder 
part�c�pat�on? S�nce the foundat�on of our COST focus �s network�ng the LIFE between the 
bu�ld�ngs w�th the LIFE �ns�de the bu�ld�ngs, th�s presentat�on explores the art and sc�ence of 
GROWING the capac�ty that supports and susta�ns the ent�re ecosystem. 
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Integrated UAS, satellite and ground microclimate monitoring of 
urban vegetation performance in Mediterranean parks 
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ABSTRACT 

Urban green areas are �ncreas�ngly recogn�zed as cr�t�cal �nfrastructures for cl�mate adaptat�on, 
yet operat�onal and standard�zed assessment approaches rema�n l�m�ted across European 
c�t�es. Th�s presentat�on �ntroduces an ongo�ng h�gh-resolut�on mon�tor�ng framework appl�ed �n 
a Med�terranean urban park �n Athens, Greece, �ntegrat�ng UAS-der�ved products, Copern�cus 
Sent�nel mult�spectral data, and ground-based m�crocl�mate measurements. 

RGB and mult�spectral �nd�ces (e.g. NDVI), thermal mosa�cs, D�g�tal Surface Models, and L�DAR-
der�ved 3D Po�nt Clouds of vegetat�on structure enable the character�zat�on of vegetat�on v�gor 
cond�t�on, spat�al var�ab�l�ty �n park surfaces temperatures and canopy structure and dens�ty. 
These datasets are comb�ned w�th �n-s�tu a�r temperature and m�crocl�mat�c record�ngs to 
explore local�zed cool�ng dynam�cs under Med�terranean summer heatwave cond�t�ons. 

GIS-based raster workflows (canopy del�neat�on, zonal stat�st�cs, structural metr�c extract�on, 
spat�al overlay analys�s) and exploratory stat�st�cal approaches support the �nvest�gat�on of 
structural–thermal relat�onsh�ps and cross-scale �ntegrat�on w�th�n the tr�n�ty of ground, drone 
and satell�te data. 

Draw�ng on ex�st�ng urban forestry KPI frameworks �n the l�terature, the study d�scusses how 
mult�-source datasets der�v�ng from State-of-the-Art drones, sensors and photogrammetr�c SW 
can contr�bute to the quant�f�cat�on of �nd�cators related to canopy structure, cool�ng 
performance, and res�l�ence of Urban Green Areas. The ongo�ng case h�ghl�ghts the potent�al of 
�ntegrated mon�tor�ng systems to support ev�dence-based urban vegetat�on and per�-urban forest 
management and benchmark�ng �n Med�terranean contexts. 

Keywords: urban vegetat�on, UAS, thermal �magery, m�crocl�mate mon�tor�ng 
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ABSTRACT 

As European c�t�es �ntegrate Urban Forest Management Plans (UFMPs) �nto smart c�ty 
frameworks, the need for robust d�g�tal �nfrastructure w�th�n mun�c�pal and park management 
fac�l�t�es has become cr�t�cal. Eff�c�ent management of urban forests rel�es on real-t�me data 
transm�ss�on from IoT sensors and seamless connect�v�ty for stakeholders. However, s�gnal 
propagat�on �n complex �ndoor-outdoor adm�n�strat�ve env�ronments �s often h�ndered by 
structural obstacles, lead�ng to "dead zones" that d�srupt data flow. Th�s study presents an 
automated, L�DAR-ass�sted solut�on for env�ronmental mapp�ng and w�reless network 
opt�m�zat�on, or�g�nally val�dated �n a Q1-ranked journal study (Ozturk & Payal, 2026). By ut�l�z�ng 
Po�nt Cloud (PC) data captured v�a consumer-grade L�DAR sensors, we propose a method to 
automat�cally detect structural boundar�es (walls and part�t�ons) and class�fy the�r �mpact on W�-
F� 6 and W�-F� 7 s�gnal behav�or. Our model ach�eved h�gh pred�ct�ve accuracy, w�th Mean 
Absolute Error (MAE) values as low as 1.8 dB for the 2.4 GHz band. We demonstrate how th�s 
technology can be ut�l�zed as a "knowledge tool" for mun�c�pal representat�ves to bu�ld capac�ty 
�n urban forest adm�n�strat�on. By el�m�nat�ng the need for manual arch�tectural �nputs, th�s 
approach allows for the rap�d deployment of opt�m�zed commun�cat�on hubs �n d�verse park 
fac�l�t�es. The �ntegrat�on of such automated mapp�ng tools supports the conference’s goal of 
advanc�ng pract�cal tools for UFMPs, ensur�ng that the d�g�tal layer of urban forest management 
�s as res�l�ent and well-planned as the green �nfrastructure �t supports. 

Keywords: L�DAR, RSSI, s�gnal propagat�on, W�-F� coverage, urban forest management 
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ABSTRACT 

Urban forest management under �ncreas�ngly frequent cl�mate extremes requ�res funct�onal key 
performance �nd�cators that capture ecosystem res�stance and res�l�ence. However, such 
�nd�cators rema�n poorly def�ned for extreme heat and atmospher�c drought. Th�s study proposes 
a standard�zed framework to �dent�fy heatwave and vapour pressure def�c�t drought events and 
quant�fy assoc�ated ecosystem carbon responses. Us�ng eddy-covar�ance observat�ons and 
Earth Observat�on-der�ved �nd�cators from 70 m�d- to h�gh-lat�tude Northern Hem�sphere Forest 
s�tes, we exam�ned the b�ot�c, ab�ot�c, and cl�mat�c controls of carbon anomal�es dur�ng extreme 
events. 

The results show that heatwave responses are strongly l�nked to local buffer�ng capac�ty, 
�nclud�ng canopy he�ght, long-term leaf area �ndex, fract�on of absorbed photosynthet�cally act�ve 
rad�at�on, and so�l ava�lable water capac�ty. These factors h�ghl�ght the role of canopy structure, 
vegetat�on dens�ty, and so�l water retent�on �n reduc�ng carbon losses. In contrast, atmospher�c 
drought responses are ma�nly governed by broader cl�mat�c grad�ents, part�cularly mean annual 
temperature and lat�tude. 

These f�nd�ngs prov�de a bas�s for funct�onal KPIs �n cl�mate-res�l�ent urban forest management, 
suggest�ng that heatwave adaptat�on should pr�or�t�ze canopy development and so�l water 
buffer�ng, wh�le atmospher�c drought requ�res broader strateg�es for mo�sture regulat�on, drought 
tolerance, and long-term cl�mate adaptat�on. 

Keywords: urban forest management, cl�mate extremes, funct�onal KPIs, heatwave, atmospher�c drought 
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Paraecology and AHP-based participatory urban green belt 
management 
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ABSTRACT 

Green belts �n c�t�es are cr�t�cal landscape components �n terms of ecolog�cal cont�nu�ty, cl�mate 
res�l�ence, and soc�al well-be�ng; however, they are �ncreas�ngly los�ng the�r funct�on due to rap�d 
urban�zat�on, �nfrastructure pressure, and adm�n�strat�ve fragmentat�on. Th�s process �s often 
evaluated solely through spat�al and b�ophys�cal �nd�cators, exclud�ng local knowledge and 
exper�ence from dec�s�on-mak�ng processes. Yet, urban forestry �s a soc�o-ecolog�cal system 
shaped by local exper�ence, da�ly use pract�ces, and soc�al ownersh�p, as well as sc�ent�f�c 
expert�se. Th�s study �s based on the assumpt�on that green belt fragmentat�on occurs not only 
phys�cally but also at the levels of knowledge, governance, and soc�al belong�ng. 
Kahramanmaraş, as the study area, �s located �n a sem�-ar�d-Med�terranean trans�t�on zone 
where drought, so�l degradat�on, rap�d urban�zat�on, and post-earthquake reconstruct�on 
pressures coex�st. The methodology �s based on a mult�-actor and mult�-source approach. 
Ecolog�cal fragmentat�on, ecosystem cont�nu�ty, potent�al for soc�al part�c�pat�on, and 
adm�n�strat�ve feas�b�l�ty cr�ter�a were determ�ned through jo�nt assessments by sc�ent�sts, local 
adm�n�strators, and ne�ghborhood stakeholders, we�ghted us�ng AHP (Analyt�c H�erarchy 
Process), and transformed �nto pr�or�ty maps �n a GIS env�ronment. In th�s context, the study 
adopts the paraecology approach as �ts theoret�cal framework. Paraecology �s an approach that 
argues that local and exper�ent�al knowledge �s of equ�valent value to sc�ent�f�c knowledge, and 
quest�ons expert-centered knowledge product�on. The research a�ms to establ�sh a funct�onal 
br�dge between sc�ent�f�c knowledge and commun�t�es of pract�ce by �ntegrat�ng the 
paraecolog�cal approach w�th an AHP-GIS-based Part�c�patory Urban Green Belt Fragmentat�on 
Dec�s�on Support System. The results show that green belt fragmentat�on stems not only from 
spat�al d�sconnect�ons but also from low soc�al ownersh�p, �nst�tut�onal fragmentat�on, and 
�nsuff�c�ent reflect�on of local knowledge �n dec�s�on-mak�ng processes. 

Keywords: paraecolog�cal approach, ep�stem�c br�dg�ng, dec�s�on-mak�ng, urban forest governance, 
landscape fragmentat�on, soc�o-ecolog�cal systems 
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ABSTRACT 

Urban green spaces are �ncreas�ngly recogn�zed as essent�al components of res�l�ent and l�vable 
c�t�es. Harmon�z�ng urban forest management across Europe requ�res understand�ng how 
c�t�zens perce�ve, use, and value these spaces. In the context of Skopje, where formal urban 
green space management plans are lack�ng, th�s study explores the s�gn�f�cance and percept�on 
of Skopje’s C�ty Park through a structured onl�ne survey conducted �n October 2025 w�th 98 
respondents.   

Results �nd�cates a h�gh level of awareness: 95% of respondents regularly v�s�t green spaces, 
wh�le 96% evaluate them as h�ghly s�gn�f�cant for urban l�fe. Moreover, 88% strongly agree that 
green spaces substant�ally �mprove publ�c health. Frequency of use correlates w�th perce�ved 
�mportance: 96% of respondents v�s�t�ng more than e�ght t�mes per month rate green spaces as 
“very s�gn�f�cant,” compared to 74% among less frequent v�s�tors. The f�nd�ngs �nd�cate that 
frequency of use s�gn�f�cantly strengthens perce�ved �mportance, wh�le sat�sfact�on and 
access�b�l�ty d�rectly �nfluence c�v�c support for future �nvestments.  

Most respondents access the park on foot of w�th�n short travel t�me, conf�rm�ng �ts strong local 
character. Reported shortcom�ngs pr�mar�ly relate to �nfrastructure and ma�ntenance rather than 
quest�on�ng the �ntr�ns�c value of green spaces. Th�s suggests that c�t�zens do not quest�on the 
�mportance of urban nature, but rather the qual�ty of �ts management.  

The study demonstrates that the use �ntens�ty strengthens ecolog�cal awareness, sat�sfact�on 
fosters governance leg�t�macy, and access�b�l�ty shapes emot�onal attachment. These f�nd�ngs 
h�ghl�ght the need to �ntegrate c�t�zen-dr�ven mon�tor�ng, support ev�dence-based plann�ng, and 
foster �nclus�ve stewardsh�p to gu�de urban green space management �n Skopje and s�m�lar 
contexts. 

Keywords: urban green spaces, c�t�zen percept�on, use �ntens�ty, urban forest governance, South-East 
Europe 
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ABSTRACT 

Urban forests play a s�gn�f�cant role �n del�ver�ng ecosystem serv�ces, foster�ng soc�al cohes�on, 
and enhanc�ng qual�ty of l�fe �n urban areas. However, effect�ve plann�ng and management of 
urban green spaces are often obstructed by structural, f�nanc�al, and �nst�tut�onal l�m�tat�ons, 
part�cularly �n small c�t�es and towns. Th�s paper explores the potent�al for enhanc�ng capac�ty 
bu�ld�ng �n the doma�n of urban forestry through �ntegrated collaborat�on between mun�c�pal�t�es, 
non-governmental organ�sat�ons (NGOs), and academ�c �nst�tut�ons. 

The study �s based on a case study of the Čačal�ca Memor�al Park �n Požarevac, Serb�a, where 
a mult�-stakeholder partnersh�p was establ�shed. In 2020, the C�ty of Požarevac �ntroduced the 
Development Program and Management Bas�s for Čačal�ca Memor�al Park. Due to l�m�ted 
�mplementat�on capac�ty, the management approach was expanded through the �nvolvement of 
the env�ronmental assoc�at�on “Fr�ends of Čačal�ca”. The NGO supports park ma�ntenance 
through volunteer engagement, plant�ng and prun�ng act�v�t�es, and env�ronmental educat�on 
a�med at ra�s�ng publ�c awareness. The collaborat�on w�th the Academy of Appl�ed Stud�es 
Polytechn�c, a local h�gher educat�on �nst�tut�on, has further strengthened knowledge product�on 
through b�od�vers�ty surveys conducted by academ�c staff, w�th the results d�ssem�nated at 
sc�ent�f�c conferences. Th�s collaborat�ve governance model enhances knowledge exchange, 
publ�c part�c�pat�on, and �nst�tut�onal respons�b�l�ty, contr�but�ng to susta�nable urban forest 
management and long-term preservat�on. The f�nd�ngs prov�de transferable lessons for small 
c�t�es and towns seek�ng to strengthen urban forestry capac�ty as part of broader cl�mate 
adaptat�on and b�od�vers�ty conservat�on strateg�es. 

Keywords: urban forestry, capac�ty bu�ld�ng, mult�-stakeholder partnersh�p, env�ronmental educat�on, 
ecosystem serv�ces 
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ABSTRACT 

In the context of env�ronmental challenges and urban�sat�on, many c�t�es have developed 
agendas to �ncrease the number of urban trees and �mprove the�r qual�ty. G�ven the�r relat�onsh�p 
w�th the bu�lt env�ronment, urban trees are an �ntegral part of urban plann�ng and requ�re careful 
management to prov�de commun�ty benef�ts and def�ne techn�cal management approaches. Th�s 
process �ncludes appropr�ate documentat�on descr�b�ng pol�c�es and pract�ces. However, desp�te 
common targets and goals be�ng shared at the European level, there �s currently no shared 
structure for assess�ng, plann�ng and manag�ng urban forests. Furthermore, compared to North 
Amer�ca and other �nternat�onal contexts, research on urban forest management plans rema�ns 
l�m�ted �n Europe. Th�s study �nvest�gates to wh�ch extent the plann�ng and management of urban 
trees �s harmon�zed across European countr�es. To th�s end, 219 plans from 166 c�t�es �n 32 
countr�es are analysed and compared. Several aspects of the plans are �nvest�gated through 
content analys�s extracted from the documents, �nclud�ng the context �n wh�ch they were 
developed (e.g. year, c�ty s�ze, author), the�r target and scope (e.g. green asset �ncluded and 
the�r conceptual�zat�on), the�r purpose as a pol�cy �nstrument to ach�eve pol�t�cal pr�or�t�es and 
common a�ms (e.g. types of plans and management funct�ons), and the �nd�cators used to plan 
and mon�tor the urban forests. Textual data from the urban forest management plans were 
analysed us�ng qual�tat�ve content analys�s. Content was extracted from the plans e�ther rely�ng 
on the expl�c�t ment�on of a term or concept or through �nterpretat�on. The extracted data was 
then comp�led �nto a database, organ�sed �nto categor�es, and compared us�ng qual�tat�ve 
methods. The f�nd�ngs prov�de �ns�ghts �nto the approaches, l�m�tat�ons, and best pract�ces 
across case stud�es. Moreover, the study may �nform the work of future researchers and 
pract�t�oners work�ng on urban trees at the local level. 

Keywords: urban forest, urban trees, urban forest plann�ng and management, content analys�s, urban 
forest management plans 
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ABSTRACT 

Nature-based solut�ons play a key role �n support�ng the susta�nable trans�t�on of c�t�es and 
m�t�gat�ng the �mpacts of cl�mate change. Urban renatural�zat�on has proven effect�ve �n reduc�ng 
the urban heat �sland effect, wh�le urban forests represent a relevant nature-based strategy due 
to the ecosystem serv�ces they prov�de. These serv�ces are part�cularly cruc�al for address�ng 
the �ncreas�ng demand for cl�mate adaptat�on �n urban env�ronments. Th�s study �nvest�gates 
how scenar�o mapp�ng of �ncreased urban tree cover can support urban systems that contr�bute 
to em�ss�on reduct�on and susta�nable trans�t�on goals. W�th�n the framework of POSEIDON, a 
European project, a d�str�ct of the c�ty of Antalya was selected as a case study to evaluate the 
feas�b�l�ty of �mplement�ng urban tree-plant�ng strateg�es. The mapp�ng approach �ntegrates 
satell�te data w�th s�mulat�on data to �dent�fy areas most �n need of add�t�onal tree plant�ng. The 
f�nd�ngs prov�de ev�dence-based �ns�ghts to gu�de local author�t�es �n plann�ng, pr�or�t�z�ng, and 
forecast�ng future urban green�ng �ntervent�ons. Th�s map can also support the development of 
c�t�zen sc�ence act�v�t�es, such as Urban L�v�ng Lab workshops, a�med at ra�s�ng publ�c 
awareness and engagement �n tree stewardsh�p. Overall, th�s work contr�butes to more 
cl�mate-res�l�ent and susta�nable urban development by �dent�fy�ng feas�ble and h�gh-pr�or�ty 
locat�ons for expand�ng urban tree cover. 

Keywords: urban tree plant�ng, scenar�o analys�s, nature-based solut�on, urban green�ng, urban 
res�l�ence 
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ABSTRACT 

As the largest urban center �n Bulgar�a, Sof�a prov�des a part�cularly relevant case for exam�n�ng 
the �nteract�on between urban expans�on and the preservat�on of natural resources. 

Th�s study analyzes the regulatory, �nst�tut�onal, and pract�cal framework govern�ng the 
management of green areas �n Sof�a. It a�ms to �dent�fy the key challenges and opportun�t�es for 
�mprov�ng the susta�nab�l�ty and effect�veness of green space management. 

The methodology �s based on a rev�ew of leg�slat�ve documents, strateg�c plann�ng frameworks, 
�nst�tut�onal arrangements, and stat�st�cal data. An analyt�cal approach �s appl�ed to assess the 
coherence between plann�ng pol�c�es and the�r �mplementat�on. 

The results �nd�cate that Sof�a possesses a relat�vely well-developed green system, cover�ng 
51% of the mun�c�pal terr�tory, w�th woody vegetat�on about 31%. Central d�str�cts benef�t from 
well-ma�nta�ned parks, whereas per�pheral ne�ghborhoods often exper�ence �nsuff�c�ent 
ma�ntenance and l�m�ted green �nfrastructure. 

The analys�s �dent�f�es challenges as strong development pressure, fragmented �nst�tut�onal 
respons�b�l�t�es, l�m�ted fund�ng, �nsuff�c�ent mon�tor�ng systems, and �ncreas�ng r�sks w�th cl�mate 
change. Pos�t�ve trends are ongo�ng park renovat�ons, expans�on of green corr�dors, and 
strateg�c �n�t�at�ves a�med at �mprov�ng connect�v�ty w�th�n the urban green network. 

The study concludes that �mprov�ng the management of Sof�a’s green system requ�res a long-
term strategy, �nst�tut�onal coord�nat�on, the appl�cat�on of �nnovat�ve technolog�es, and act�ve 
engagement of c�t�zens. These measures are essent�al for strengthen�ng urban res�l�ence and 
�mprov�ng qual�ty of l�fe. 

Keywords: urban green areas, parks, urban forests, Sof�a, susta�nable management 
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ABSTRACT 

Urban forest managers cannot afford to �gnore stakeholder percept�ons, expectat�ons, and 
preferences. Commun�cat�on must funct�on �n two d�rect�ons: from c�t�es, mun�c�pal�t�es, or 
pr�vate forest owners to stakeholders, and from stakeholders back to dec�s�on-makers. In 
pract�ce, a purely top-down approach to urban tree management frequently leads to res�stance, 
formal object�ons, act�v�st groups, and negat�ve attent�on �n soc�al and trad�t�onal med�a. 

At the same t�me, effect�ve commun�cat�on �s v�tal for help�ng stakeholders understand the 
substant�al contr�but�on that both publ�cly and pr�vately owned urban forests make to bu�ld�ng 
cl�mate-res�l�ent c�t�es. Good stewardsh�p therefore requ�res several levels of �nteract�on: 

a) one-way commun�cat�on, such as educat�on, capac�ty bu�ld�ng, and gu�del�nes; 

b) two-way d�alogue among stakeholders; and 

c) act�ve commun�ty part�c�pat�on �n collaborat�ve dec�s�on-mak�ng and c�t�zen sc�ence. 

Th�s presentat�on d�scusses f�nd�ngs from a survey of mun�c�pal�t�es �n northern Sweden, 
focus�ng pr�mar�ly on challenges related to commun�cat�on among the actors �nvolved �n urban 
forestry. 

Urban forest ownersh�p �n the reg�on �s largely concentrated �n mun�c�pal�t�es. Although 
management �s generally act�ve, �t �s constra�ned by l�m�ted resources, confl�ct�ng object�ves, and 
a lack of gu�dance ta�lored spec�f�cally to urban sett�ngs. Stakeholder oppos�t�on commonly 
relates to �nsuff�c�ent knowledge, perce�ved safety r�sks, expectat�ons of an unchanged 
landscape, and react�ons to logg�ng operat�ons. 

Draw�ng on the survey results, we �ntroduce d�st�nct frameworks for strengthen�ng stakeholder 
part�c�pat�on �n urban forest management, each based on well-establ�shed pr�nc�ples of 
governance and publ�c engagement. 

Keywords: stakeholder engagement, urban forest management, commun�cat�on 
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ABSTRACT 

Urban forestry �s �ncreas�ngly recogn�zed as a route to cl�mate adaptat�on, publ�c health, and 
b�od�vers�ty �n European c�t�es. Yet most tools and plann�ng gu�dance target large mun�c�pal�t�es. 
Small c�t�es and towns work w�th th�n techn�cal teams, short budget cycles, and overlapp�ng 
mandates. In th�s sett�ng, capac�ty bu�ld�ng �s often reduced to tra�n�ng. Th�s paper argues that 
capac�ty �s �nst�tut�onal and relat�onal embedded �n rules, rout�nes, trust, and the ab�l�ty to turn 
part�c�pat�on �nto dec�s�ons that surv�ve electoral sh�fts. The study asks: Wh�ch �nst�tut�onal 
constra�nts most l�m�t urban forestry plann�ng �n small mun�c�pal�t�es? Wh�ch part�c�patory 
pathways help overcome them? How do these cho�ces shape plann�ng outcomes such as plan 
qual�ty, �mplementat�on read�ness, and leg�t�macy? We use a m�xed-method des�gn across small 
European mun�c�pal�t�es. F�rst, we map �nst�tut�onal cond�t�ons through document analys�s and 
expert �nput. Second, we class�fy part�c�pat�on pathways, from consultat�on to co-creat�on, 
exam�n�ng who part�c�pates and who �s excluded. Th�rd, we assess outcomes us�ng rubr�c 
captur�ng strateg�c coherence, cross-sector �ntegrat�on, equ�ty, and mon�tor�ng. We expect three 
patterns: bottlenecks cluster around coord�nat�on fa�lures, not techn�cal sk�lls alone; part�c�pat�on 
�mproves outcomes when t�ed to dec�s�on po�nts and shared respons�b�l�t�es; low-cost templates 
and peer networks work best when al�gned w�th adm�n�strat�ve rhythms. The paper offers a 
grounded framework and act�onable �mpl�cat�ons for researchers and pract�t�oners. 

Keywords: urban forestry, capac�ty bu�ld�ng, small c�t�es and towns, part�c�patory plann�ng, local 
governance 
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ABSTRACT 

C�t�zen and stakeholder part�c�pat�on �s �ncreas�ngly promoted as essent�al for �mprov�ng the 
governance of natural resources and urban commons, yet "part�c�pat�on" var�es w�dely �n the 
degree of power actually shared and the governance benef�ts �t del�vers. Th�s paper l�nks a 
conceptual analys�s of part�c�pat�on ladders and natural resource management (NRM) 
governance pr�nc�ples to an emp�r�cal d�screte cho�ce exper�ment (DCE) exam�n�ng preferences 
for part�c�pat�on �n urban green space (UGS) management �n Umeå, Sweden. Draw�ng on peer-
rev�ewed case stud�es, we f�rst exam�ne how �ncreas�ng levels of part�c�pat�on shape the 
real�zat�on of key governance pr�nc�ples. The synthes�s reveals that lower part�c�pat�on levels 
generally prov�de l�m�ted support for effect�ve governance, wh�le m�d-range levels represent a 
threshold at wh�ch part�c�pat�on beg�ns to mean�ngfully �mprove governance outcomes. At the 
h�ghest levels, part�c�pat�on can strengthen leg�t�macy and susta�nab�l�ty-or�ented governance, 
though �t may also �ntroduce trade-offs where �nst�tut�onal capac�ty �s weak or coord�nat�on costs 
are h�gh. We then operat�onal�ze these �ns�ghts through a DCE test�ng res�dents' w�ll�ngness to 
part�c�pate �n plann�ng and dec�s�on-mak�ng for UGS management �n a rap�dly grow�ng, 
demograph�cally d�verse c�ty. Results reveal substant�al preference heterogene�ty: a s�zeable 
share of res�dents (45%) prefers low-comm�tment part�c�pat�on formats, �nd�cat�ng that h�ghly 
demand�ng or t�me-�ntens�ve des�gns r�sk exclud�ng s�gn�f�cant port�ons of the populat�on and 
underm�n�ng �nclus�veness. Together, the two analyses underscore that part�c�pat�on �s not 
�nherently benef�c�al; rather, outcomes depend on match�ng the degree and form of part�c�pat�on 
to local �nst�tut�onal capac�ty, coord�nat�on constra�nts, and d�verse c�t�zen preferences. We 
therefore argue for d�fferent�ated and adapt�ve part�c�patory frameworks that comb�ne 
access�ble, low-barr�er entry po�nts w�th targeted opportun�t�es for deeper �nfluence — enabl�ng 
planners to balance �nclus�v�ty w�th governance effect�veness and support equ�table, susta�nable 
management of shared green spaces. 

Keywords: part�c�pat�on, governance, urban commons, power, susta�nab�l�ty 
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ABSTRACT 

Quant�fy�ng s�ngle-tree structural attr�butes, such as d�ameter and he�ght, �s essent�al for 
manag�ng urban forests and mon�tor�ng cl�mate adaptat�on efforts �n c�t�es. Yet urban tree-level 
structural data are often outdated or absent. C�t�zen sc�ence offers a scalable solut�on by 
mob�l�z�ng res�dents to collect standard�zed ground measurements that complement expert-led 
forest �nventory (FI) and remote sens�ng-der�ved attr�butes. We present Tree-Quest (TQ), a free 
mob�le app des�gned to engage c�t�zen sc�ent�sts �n measur�ng s�ngle-tree attr�butes, �nclud�ng 
d�ameter at breast he�ght (DBH), tree he�ght (TH), and spec�es. The app uses the mob�le phone’s 
augmented real�ty capab�l�t�es to measure DBH and TH �nteract�vely and �ntegrates the 
Pl@ntNET API for tree spec�es �dent�f�cat�on. Val�dat�on us�ng over 700 s�ngle tree 
measurements across two urban parks �n Austr�a showed that the app’s relat�ve mean absolute 
error was 6% and 11% for DBH and TH, respect�vely, compared w�th trad�t�onal FI tools. TQ 
measurements also agreed w�th those from other mob�le appl�cat�ons and w�th est�mates der�ved 
from terrestr�al laser scann�ng. The app has already demonstrated strong potent�al for c�t�zen 
engagement dur�ng a c�t�zen sc�ence campa�gn �n 2025, when over 250 part�c�pants contr�buted 
more than 1,200 s�ngle tree records just �n s�x months, pr�mar�ly from Austr�a, w�th add�t�onal 
subm�ss�ons worldw�de. TQ also captures aux�l�ary data and �mplements qual�ty control checks, 
enabl�ng the curat�on of non-standard�zed c�t�zen measurements.  These capab�l�t�es prov�de a 
pract�cal, scalable pathway for crowdsourc�ng s�ngle tree measurements �n urban sett�ngs and 
for �mprov�ng carbon mapp�ng. 

Keywords: crowdsourc�ng, augmented real�ty, urban trees, aboveground b�omass 
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ABSTRACT 

Urban forests are �ncreas�ngly affected by many factors, �nclud�ng rap�d cl�mate change and 
human-based ecolog�cal d�sturbances, �n the Anthropocene era. There are st�ll uncerta�nt�es for 
future cl�mate project�ons, and the 5 soc�oeconom�c trend scenar�os range from l�m�t�ng warm�ng 
at 1.5°C to exceed�ng warm�ng by 4°C. Therefore, there �s st�ll a need for further research on 
cl�mate vulnerab�l�ty �n urban forests �f responses are to be understood. W�th these uncerta�nt�es, 
maladapt�ve strateg�es worsen the cl�mate �mpacts on urban forests. Cl�mate-Smart Forestry 
(CSF), �nclud�ng urban forests, �s a develop�ng concept to help pol�cymakers and pract�t�oners 
develop focused forestry governance and management to adapt to and m�t�gate cl�mate change. 
To be able to put Cl�mate Smart Urban Forestry (CSUF) �n context, �t �s �mportant to know the 
evolut�on of our understand�ng of the �mportance of urban forests �n the global cl�mate. CSUF 
depends on three ma�n themat�c areas: 1) m�t�gat�on, 2) adaptat�on, and 3) soc�al d�mens�on and 
�ntegrates the three d�mens�ons of susta�nable development (econom�c, soc�al, and 
env�ronmental). In th�s context, th�s study a�ms to reveal the sc�ent�f�c stud�es conducted on 
cl�mate and cl�mate change effects on urban forests both globally and �n Türk�ye, and the 
responses developed �n recent years to understand the cl�mate dependenc�es of urban forests. 
Furthermore, �t a�ms to seek answers to quest�ons such as how cl�mate change �s globally 
affect�ng urban forests and spec�f�cally Türk�ye, what scenar�os are used to combat the problem, 
and what the �mpact of cl�mate change w�ll be on urban forests. 

Keywords: cl�mate smart urban forestry, d�sturbance, forest management 
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ABSTRACT 

Cl�mate change has �ntens�f�ed ab�ot�c (drought, extreme weather events and the�r 
consequences) and b�ot�c stresses (pests such as �nsects, fungal or bacter�al �nfect�ons) suffered 
by urban vegetat�on. The solut�on to these problems l�es usually �n select�ng d�fferent spec�es or 
var�et�es, but the cultural value of a part�cular spec�es or �nd�v�dual can �mpact the c�t�zen´s 
percept�on of the urban forest. In v�tro culture offers solut�ons that �nclude the generat�on and 
mult�pl�cat�on of plants better adapted to these stresses, or the rescue and conservat�on of others 
w�th ecolog�cal and/or cultural s�gn�f�cance. 

Some pract�cal examples �n wh�ch m�cropropagat�on �s contr�but�ng to the conservat�on and 
establ�shment of vegetat�on w�th added value w�ll be presented. For �nstance, �n the Basque 
country (Spa�n) efforts are be�ng carr�ed out to clone �nd�v�duals of Ulmus laev�s from rel�ct 
populat�ons w�th the perspect�ve of be�ng re�ntroduced �n urban and per�-urban areas. 
Furthermore, In Spa�n and Poland, t�ssue culture �s be�ng used to propagate anc�ent Quercus 
robur trees (300 to 800 years old) that were vulnerable due to the�r age or urban development; 
the cloned trees have been planted near the�r respect�ve mother trees and later �n locat�ons such 
as schools and other mean�ngful places for c�t�zens. These events were complemented by 
�nteract�ve talks to �nvolve the commun�ty �n these b�otechnolog�cal approaches, as well as �n the 
respect and care of these l�v�ng monuments. 

Keywords: �n v�tro, m�cropropagat�on, stress 
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ABSTRACT 

The a�r we breathe conta�ns large amounts of b�olog�cal part�cles such as bacter�a, fung�, and 
pollen (the aerob�ome), wh�ch can affect our health and well-be�ng �n many ways. Urban green 
elements, such as urban woodlands, parks, gardens, etc., play a fundamental role �n shap�ng 
th�s �nv�s�ble world. The a�m of the A�rB�D project (a�rb�dproject.eu) �s to f�nd connect�ons between 
green spaces, a�r b�od�vers�ty, and human well-be�ng by bu�ld�ng spat�al and temporal 
b�od�vers�ty maps of f�ve European c�t�es. 

The project started �ts f�eldwork phase cons�st�ng of collect�ng samples of a�rborne b�olog�cal 
part�culate matter �n the green spaces of Trento (IT), V�enna (AT), Evora (PT), Copenhagen (DK), 
and Gothenburg (SW), over a year. Sampl�ng des�gn �nvolved the class�f�cat�on of green areas 
�nto 9 categor�es w�th the �nstallat�on of 25 sampl�ng po�nts per c�ty, accord�ng to a gr�d cover�ng 
the ent�re urban area. Ground-based and satell�te-based �nformat�on on the quant�ty and 
d�vers�ty of vegetat�on �n green areas of c�t�es was also collected. 

Local commun�t�es are �nvolved �n b�od�vers�ty outreach �n�t�at�ves through workshops and 
events, and �n data collect�on through c�t�zen sc�ence approaches. 

Aerob�olog�cal samples are analyzed us�ng advanced DNA methods and convent�onal l�ght 
m�croscopy analys�s to character�ze the aerob�ome. B�od�vers�ty data w�ll be mapped and  

 



COST Action CA23148 INTUF ANNUAL CONFERENCE 2026 
Building Capacity for Urban Forest Management across Europe: Indicators, Knowledge, and Participation 

April 27-30, 2026 – Antalya, Türkiye 

29 
 

 

modeled accord�ng to the FAIR pr�nc�ples, show�ng how green spaces �nfluence a�r qual�ty, 
b�od�vers�ty, well-be�ng, and human health. The outputs w�ll allow a sc�ent�f�c approach to the 
plann�ng and management of more susta�nableurban greenery, promot�ng human health, 
max�m�z�ng benef�c�al effects of NbS and a�r b�od�vers�ty, and m�n�m�z�ng the potent�al 
d�sserv�ces, Th�s w�ll help gu�d�ng dec�s�on-mak�ng processes �n urban green plans by 
pol�cymakers and urban planners.  

The A�rB�D European partnersh�p �s funded by nat�onal organ�zat�ons w�th�n the B�od�versa+ 
2023-2024 Jo�nt Call B�od�vNBS call, “Nature-based solut�ons for b�od�vers�ty, human well-be�ng 
and transformat�ve change. 

Keywords: aerob�ome, NbS, wellbe�ng, b�od�vers�ty mapp�ng, urban green plans 
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ABSTRACT 

Understand�ng how people exper�ence (urban) forests w�th d�fferent ecolog�cal qual�t�es �s 
essent�al for b�od�vers�ty governance as urban�sat�on �ncreases and natural spaces become key 
s�tes for emot�onal relaxat�on. Th�s research exam�nes how nature therapy �s perce�ved �n 
d�fferent forest types, cons�der�ng locat�on (urban vs. non-urban), age, type, and s�ze, and 
�nvest�gates whether these character�st�cs affects the phys�cal percept�on of nature, �ts aesthet�c 
qual�t�es, the feel�ngs of mean�ngfulness exper�enced by �nd�v�duals, etc.   

The emp�r�cal bas�s of th�s study draws on a survey conducted dur�ng the summers of 2024, 
2025. The survey captured part�c�pants’ exper�ences of a forest bath�ng (Sh�nr�n-yoku) sess�on 
— a three-hour structured walk for 10–15 part�c�pants �n the forest, des�gned to engage mult�ple 
senses and deepen connect�on w�th nature. The data were collected �n s�tu–�mmed�ately after 
the forest bath�ng sess�on. Approx�mately 20 sess�ons were �mplemented and over 200 
responses collected from those who voluntar�ly agreed to part�c�pate �n the survey. The act�v�t�es 
were conducted �n four d�st�nct forest types: an urban park, an urban forest, a natural forest, and 
an old-growth forest. The last two were outs�de the c�ty l�m�ts.  

Prel�m�nary f�nd�ngs show that forest character�st�cs s�gn�f�cantly shape the exper�ence. The 
locat�on of the forest affected the sense of commun�ty—�n the urban forest, a sense of commun�ty 
and connect�on w�th other part�c�pants was felt most strongly, and th�s d�fference was stat�st�cally 
s�gn�f�cant. A sense of mean�ng (depth, majesty, aston�shment), however, are closely l�nked to 
b�od�vers�ty-related features such as forest age, spec�es compos�t�on, and degree of naturalness. 
The study h�ghl�ghts how the locat�on of forest ecosystems and �ts features �nfluence human 
exper�ence and prov�des arguments for more protect�ve and restorat�on-or�ented forest 
governance. 

Keywords: recreat�on, forest type, percept�on, forest bath�ng 
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ABSTRACT 

Collaborat�ve plann�ng �nvolv�ng a broad range of stakeholders are �ncreas�ngly appl�ed for 
address�ng env�ronmental �ssues and ach�ev�ng mult�funct�onal�ty of solut�ons �n the context of 
nature-based solut�ons (NbS) and Urban Forestry. Intense collaborat�on among d�fferent publ�c 
and pr�vate actors �s �ncreas�ngly ga�n�ng relevance �n env�ronmental governance to overcome 
d�vagat�ng �nterests, f�nd�ng new pathways for solut�ons to solve problems, develop�ng new 
�nnovat�ve des�gns and creat�ng ownersh�p for solut�ons (EC, 2023).  

The m�ss�on of the Hor�zon Europe Project TRANS-l�ghthouses �s to create a deeper 
understand�ng of stakeholder �nvolvement and co-creat�on processes to develop NbS �n a better 
way.  W�th a “More than Green” approach, TRANS-l�ghthouses create spaces to �ntegrate and 
embrace the d�vers�ty of actors, �nst�tut�ons, knowledge(s), pract�ces and values �nto co-creat�ng 
NbS. Based on L�v�ng Labs for co-creat�ng NBS (EC, 2023), the co-creat�on pathway follow�ng 
the ma�n steps w�th co-d�agnos�s of the challenges to be addressed w�th NbS, co-des�gn of 
solut�ons, the�r co-�mplementat�on, and co-mon�tor�ng of the solut�ons. Stakeholder engagement 
starts w�th �dent�fy�ng, mapp�ng and �dent�f�cat�on of people to be engaged �n co-creat�on 
processes from the very beg�nn�ng. Follow�ng an �nclus�ve approach, the �ntent�on �s to g�ve vo�ce 
to marg�nal�zed, vo�celess and underrepresented groups through respect�ve approaches and 
des�gn of co-creat�on processes (EC, 2025).  

Keywords: nature-based solut�ons, stakeholder engagement, collaborat�ve plann�ng, co-creat�on, l�v�ng 
labs 
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ABSTRACT 

Urban forest mon�tor�ng �s essent�al for susta�nable urban plann�ng, cl�mate adaptat�on, and 
ecosystem serv�ce assessment; however, accurate �nd�v�dual tree segmentat�on rema�ns 
challeng�ng due to complex canopy structures and heterogeneous urban env�ronments. To 
address these challenges, th�s study proposes UrbanTreeV�T-Net, a hybr�d deep learn�ng model 
for urban tree segmentat�on from remote sens�ng �magery. The proposed arch�tecture �ntegrates 
a V�s�on Transformer (V�T) encoder to capture global contextual �nformat�on w�th a convolut�onal 
neural network and U-Net–based decoder to preserve f�ne-gra�ned spat�al deta�ls and accurately 
del�neate tree boundar�es. A feature fus�on mechan�sm comb�nes global and local 
representat�ons, enabl�ng robust performance �n complex urban scenes. 

UrbanTreeV�T-Net �s evaluated on two benchmark datasets, DeepGlobe 2018 and 
GermanForest 2024, represent�ng d�verse forest and urban vegetat�on cond�t�ons. On the 
DeepGlobe 2018 dataset, the proposed model ach�eves a D�ce score of 0.9118, an IoU of 
0.9027, and an accuracy of 0.9561. On the GermanForest 2024 dataset, �t atta�ns a D�ce score 
of 0.9369, an IoU of 0.9481, and an accuracy of 0.9309, demonstrat�ng strong robustness and 
general�zat�on across datasets. Future work w�ll focus on �ntegrat�ng L�DAR data, cross-c�ty 
val�dat�on, and deployment w�th�n automated urban forest mon�tor�ng and dec�s�on-support 
frameworks. 
Keywords: urban tree segmentat�on, urban forest mon�tor�ng, remote sens�ng �magery, v�s�on transformer, 
U-Net, hybr�d deep learn�ng, �nd�v�dual trees 
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ABSTRACT 

Urban forestry �s cons�dered a fundamental component of green �nfrastructure w�th�n susta�nable 
urban�zat�on, as �t enhances ecolog�cal res�l�ence, supports qual�ty of l�fe, prov�des ecosystem 
serv�ces, and contr�butes to cl�mate change m�t�gat�on. Effect�vely �dent�fy�ng the env�ronmental, 
soc�al, and econom�c contr�but�ons of urban forests requ�res systemat�c performance evaluat�on 
supported by publ�c part�c�pat�on. However, part�cularly �n med�um-s�zed c�t�es, comprehens�ve 
performance �nd�cators and part�c�patory governance approaches �n urban forestry rema�n 
l�m�ted. 

Th�s study a�ms to evaluate urban forestry performance by jo�ntly exam�n�ng Key Performance 
Ind�cators (KPIs) and publ�c part�c�pat�on, us�ng B�lec�k Prov�nce �n northwestern Türk�ye as a 
case study. B�lec�k �s character�zed by a strong urban–forest �nteract�on and a un�que 
geograph�cal pos�t�on, as �t extends across four reg�ons and l�es at the �ntersect�on of three 
phytogeograph�cal zones—Med�terranean, Irano-Turan�an, and Euro-S�ber�an result�ng �n h�gh 
b�olog�cal d�vers�ty and endem�sm. 

A mult�-d�mens�onal KPI framework encompass�ng ecolog�cal, soc�al, and governance-related 
�nd�cators was developed. Data were analyzed us�ng geograph�c �nformat�on systems (GIS), 
local government documents, open-access spat�al data, and a l�terature rev�ew. The f�nd�ngs 
�nd�cate that urban forest areas �n B�lec�k have strong ecolog�cal susta�nab�l�ty potent�al; 
however, access to green spaces and the effect�veness of publ�c part�c�pat�on mechan�sms vary 
across d�fferent areas. 

The study concludes that �ntegrat�ng KPI-based performance assessment w�th publ�c 
part�c�pat�on offers a hol�st�c and appl�cable framework for strengthen�ng urban forestry 
management �n med�um-s�zed c�t�es and prov�des a transferable model for s�m�lar urban 
contexts. 

Keywords: urban forestry, key performance �nd�cators, B�lec�k 
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ABSTRACT 

Urban Forest Management Plans (UFMPs) need clear �nd�cators to plan, track and commun�cate 
how Nature-based solut�ons (NbS) and green �nfrastructure (GI) del�ver ecosystem serv�ces. 
Botan�calgardens are part of the urban forest mosa�c and can operate as urban l�v�ng labs: they 
host d�verse flora,demonstrate hab�tat-based plant�ng under real s�te constra�nts, and translate 
ecolog�cal knowledge �ntopubl�c learn�ng. Innovat�ve green façades can extend th�s l�v�ng-lab 
log�c to the bu�ld�ng envelope andsupport UFMP targets �n dense d�str�cts.Th�s research 
proposes a l�terature-�nformed KPI framework to assess ecosystem-serv�ce benef�ts andtrade-
offs of hab�tat-based plant�ng across botan�cal gardens and façade green�ng. Ind�cators focus 
onmeasurable attr�butes such as spec�es compos�t�on, canopy cover and vegetat�on cond�t�on 
that dr�veecosystem-serv�ce outcomes. KPI groups cover: (1) b�od�vers�ty and hab�tat 
representat�on(nat�ve/adapted spec�es share, spec�es r�chness, structural d�vers�ty); (2) 
regulat�ng serv�ces and thermalcomfort (canopy cover prox�es, shaded hours, local ΔT cool�ng 
checks); (3) water and ma�ntenanceperformance (�rr�gat�on-demand category, ma�ntenance 
�ntens�ty, system rel�ab�l�ty); (4) culturalserv�ces (�nterpretat�on assets, educat�onal programm�ng, 
part�c�pat�on prox�es); and (5)r�sks/d�sserv�ces (allergen�c�ty screen�ng, �nvas�veness r�sk, 
confl�cts w�th �nfrastructure).The output �s a conc�se KPI checkl�st and report�ng template al�gned 
w�th UFMP cycles, enabl�ngcompar�son between s�tes and clearer commun�cat�on of co-benef�ts 
and r�sks to managers andstakeholders, w�th a pathway to extend the same �nd�cator log�c to 
mult�funct�onal façades. 

Keywords: urban forestry, nature-based solut�ons, botan�cal gardens, KPIs, green �nfrastructure 
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ABSTRACT 

Urban forests and green �nfrastructure are key nature-based solut�ons (NbS) for cl�mate 
adaptat�on, a�r-qual�ty regulat�on, b�od�vers�ty conservat�on, and human well-be�ng. Effect�ve 
plann�ng requ�res robust, scalable Key Performance Ind�cators (KPIs) l�nk�ng tree-level 
processes to ecosystem serv�ces. In l�ne w�th COST Act�on INTUF, we present a mult�d�sc�pl�nary 
framework developed at the Inst�tute of Lowland Forestry and Env�ronment (ILFE, Serb�a) for 
operat�onal�s�ng KPIs �n urban forestry. Implemented �n Nov� Sad, a Danube c�ty exposed to 
heat, drought, a�r pollut�on, and b�olog�cal �nvas�ons, the framework �ntegrates f�eld mon�tor�ng, 
laboratory analyses, UAV and satell�te remote sens�ng, and �n s�tu d�g�tal sens�ng. 

KPIs are structured �nto f�ve doma�ns.  

(1) Structural KPIs der�ved from UAV, L�DAR, and satell�te data (tree he�ght, crown d�mens�ons, 
canopy connect�v�ty) assess shad�ng, cool�ng, and carbon storage.  

(2) Ecophys�olog�cal and b�ochem�cal KPIs �nclude sap flow, chlorophyll fluorescence, spectral 
�nd�ces (NDVI, NDWI, PRI), dendrometers, IoT sensors, and b�ochem�cal stress �nd�cators to 
evaluate v�tal�ty and res�l�ence.  

(3) B�osecur�ty and forest health KPIs �ntegrate pest, pathogen and tree stab�l�ty mon�tor�ng, and 
molecular early-warn�ng approaches for r�sk-based management. 

 (4) So�l-atmosphere KPIs comb�ne so�l resp�rat�on, CO₂ fluxes, carbon sequestrat�on, and so�l 
metabarcod�ng to capture belowground processes and cl�mate regulat�on.  

(5) BVOC KPIs assess spec�es-spec�f�c em�ss�ons affect�ng human health and a�r qual�ty, 
together w�th PAHs and PCBs as �nd�cators of pollut�on pressure. 

The framework supports ev�dence-based management, �nclus�ve plann�ng, and adapt�ve 
governance, strengthen�ng urban forests as res�l�ent NbS. Th�s �ntegrated approach enables 
harmon�sed mon�tor�ng across spat�al and temporal scales, support�ng future smart urban 
forestry plann�ng and cl�mate-res�l�ent green �nfrastructure development �n European c�t�es �n 
use. 

Keywords: urban forestry, nature-based solut�ons (NbS), key performance �nd�cators (KPIs), remote 
sens�ng, ecosystem serv�ces 
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ABSTRACT 

Urban forests �n Med�terranean reg�ons face �ncreas�ng pressure from cl�mate-�nduced stressors 
such as heatwaves, drought, and so�l sal�n�ty—factors that d�rectly �nfluence vegetat�on 
performance and long-term res�l�ence. My research focuses on the �nteract�on between so�l 
constra�nts, land-use dynam�cs, and ecolog�cal funct�on�ng �n dryland and salt-affected 
landscapes, generat�ng ev�dence that can gu�de cl�mate-adapt�ve plann�ng �n urban contexts. 

Th�s contr�but�on presents an �ntegrated methodology comb�n�ng so�l qual�ty assessment, eco-
hydrolog�cal evaluat�on, and geospat�al analys�s to determ�ne the su�tab�l�ty of spec�es select�on 
and spat�al conf�gurat�on �n urban forest systems. Methods �nclude f�eld-based so�l sampl�ng, 
sal�n�ty and mo�sture prof�l�ng, vegetat�on stress �ndex�ng, and the use of spat�al dec�s�on-support 
tools to map ecolog�cal sens�t�v�ty and adapt�ve potent�al. 

Expected outcomes �nclude the development of a so�l-based �nd�cator set for urban forestry, 
�mproved su�tab�l�ty maps for spec�es and plant�ng des�gn, and a plann�ng framework that 
strengthens cl�mate res�l�ence �n Med�terranean c�t�es. These results a�m to support 
mun�c�pal�t�es and pract�t�oners �n �mplement�ng nature-based solut�ons that enhance 
m�crocl�mate regulat�on, b�od�vers�ty benef�ts, and long-term ecosystem stab�l�ty. 

By l�nk�ng ecolog�cal ev�dence w�th appl�ed plann�ng pract�ces, th�s work contr�butes d�rectly to 
the meet�ng’s goal of bu�ld�ng capac�ty for susta�nable and res�l�ent urban forest management 
across Europe. 

Keywords: urban forestry, Med�terranean cl�mate, so�l sal�n�ty, cl�mate adaptat�on, geospat�al analys�s 
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ABSTRACT 

Urban forests are �ncreas�ngly recogn�zed as mult�funct�onal green �nfrastructure systems 
del�ver�ng ecosystem serv�ces �nclud�ng a�r pur�f�cat�on, stormwater regulat�on, and cl�mate 
m�t�gat�on. However, Urban Forest Management Plans (UFMPs) rarely �ntegrate c�rcular 
b�oeconomy strateg�es that valor�ze urban b�omass res�dues �nto h�gh-value env�ronmental 
mater�als. Th�s study explores the potent�al of convert�ng urban forestry b�omass (prun�ng 
res�dues, leaf l�tter, and l�gnocellulos�c wastes) �nto act�vated carbon for env�ronmental 
remed�at�on and energy-related appl�cat�ons. Draw�ng on recent advances �n b�omass-der�ved 
porous carbons, the research synthes�zes ev�dence on phys�cochem�cal act�vat�on methods, 
surface funct�onal�zat�on, adsorpt�on performance for heavy metals, emerg�ng contam�nants, 
dyes, and CO₂, as well as electrochem�cal performance �n energy storage systems. L�terature 
�nd�cates that b�o-based act�vated carbons can ach�eve h�gh spec�f�c surface areas (>1000 m² 
g⁻¹), enhanced m�croporos�ty, and s�gn�f�cant pollutant removal eff�c�enc�es, wh�le s�multaneously 
contr�but�ng to carbon sequestrat�on and waste reduct�on. The study proposes a framework 
l�nk�ng urban forest b�omass valor�zat�on to measurable Key Performance Ind�cators (KPIs) 
w�th�n UFMPs, �nclud�ng pollutant removal capac�ty, l�fecycle carbon balance, b�omass recovery 
rates, and contr�but�on to nature-based cl�mate solut�ons. By br�dg�ng mater�al sc�ence �nnovat�on 
w�th urban forestry management, th�s work supports the �ntegrat�on of sc�ent�f�c knowledge �nto 
pract�cal urban plann�ng tools. The approach al�gns w�th European susta�nab�l�ty goals by 
promot�ng c�rcular resource use, cl�mate res�l�ence, and commun�ty-based green �nfrastructure 
strateg�es. Th�s contr�but�on a�ms to st�mulate �nterd�sc�pl�nary d�alogue between urban foresters, 
mun�c�pal�t�es, and env�ronmental eng�neers toward �mplement�ng b�omass-to-carbon pathways 
as an �nnovat�ve component of urban forest management. 

Keywords: urban forest b�omass, act�vated carbon, c�rcular b�oeconomy 
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ABSTRACT 

Urban trees funct�on as d�str�buted �nfrastructure, prov�d�ng measurable soc�o-ecolog�cal 
serv�ces �nclud�ng carbon sequestrat�on, m�crocl�mate regulat�on, a�r-qual�ty �mprovement, 
b�od�vers�ty support, and stormwater m�t�gat�on. Wh�le these serv�ces are �ncreas�ngly quant�f�ed 
�n urban econom�cs and plann�ng, they rema�n d�ff�cult to �ntegrate �nto dec�s�on-mak�ng 
workflows and publ�c understand�ng. 

Th�s work presents gAIa (https://ga�a.gus.earth/), an agent�c generat�ve AI system bu�lt on top of 
the Green Un�f�ed Scenar�os (GUS) framework (Ozel & Petrov�c, 2024) wh�ch comb�nes agent-
based modell�ng (ABM) w�th mult�-source env�ronmental data to s�mulate and commun�cate the 
dynam�c role of trees �n urban systems. GUS models trees as �nd�v�dual agents whose growth, 
health, and ecosystem serv�ce prov�s�on evolve under heterogeneous cond�t�ons, �nclud�ng 
weather, ma�ntenance reg�mes, spec�es character�st�cs, d�sease dynam�cs, and spat�al 
�nteract�ons. 

Us�ng ABM, the framework constructs h�gh-resolut�on d�g�tal tw�ns of urban ecosystems —down 
to �nd�v�dual trees— embedded w�th�n a c�ty’s ecolog�cal, spat�al, econom�c, and soc�al context. 
These s�mulat�ons �ntegrate mun�c�pal �nventor�es, remote sens�ng, street-level �magery, and 
real-t�me weather data to forecast long-term �mpact trajector�es under alternat�ve scenar�os. 

gAIa extends th�s modell�ng layer w�th a novel agent�c GenAI arch�tecture that allows s�mulated 
ent�t�es —�nd�v�dual trees or tree collect�ves— to become �nteract�ve �nterfaces. AI agents 
comb�ne emp�r�cal data w�th s�mulat�on outputs to produce transparent, queryable, and 
conversat�onal explanat�ons of model behav�our, enabl�ng users to explore “what-�f” scenar�os, 
trade-offs, and long-term �mpacts w�thout abstract�ng away model complex�ty. 

The work demonstrates how th�s approach br�dges agent-based soc�o-ecolog�cal modell�ng w�th 
expla�nable, human-fac�ng �nterfaces, open�ng new pathways for urban dec�s�on support, urban 
forest data collect�on, ver�f�cat�on, part�c�patory plann�ng, and econom�c valuat�on of green 
�nfrastructure. Urban trees are essent�al �nfrastructure, offer�ng measurable serv�ces l�ke carbon 
sequestrat�on, m�crocl�mate regulat�on, and b�od�vers�ty support. However, these benef�ts are 
hard to �ntegrate �nto urban plann�ng. 

Keywords: urban tree management, agent�c AI, tree growth s�mulat�on, ecosystem serv�ces 
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