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Abstract

Amid contemporary challenges related to climate change, urbanization, and biodiversity loss, high-
quality monitoring of urban green spaces is becoming increasingly essential. This article presents the results
of an ecological inventory and assessment of tree and shrub plantings in the central part of Ivano-Frankivsk —
specifically, Mickiewicz Square and the Ruska Triytsia Square. The study encompasses an analysis of species
composition, age structure, morphometric parameters, phytosanitary condition, and observed damage
(including fungal infections, hollows, mechanical injuries, trunk inclinations, etc.). In total, over 200 planting
objects were recorded, with Tilia cordata Mill., Aesculus hippocastanum L., Syringa vulgaris L., and other
ornamental species prevailing. A comparative evaluation of the ecosystem value of the surveyed areas was
carried out, and potential threats to their sustainable existence were identified. A comprehensive set of
recommendations is proposed to enhance the resilience of urban green spaces under anthropogenic pressure,
including sanitary and formative pruning, treatment, installation of protective barriers, replacement of
hazardous trees, and other interventions. The results may serve as a basis for greening strategies, urban
environment management, preservation of the city's historical landscape, and enhancement of its climate
resilience.

Keywords: urban greening, urban environment, green infrastructure, sustainable development,
biodiversity, climate change.

1. INTRODUCTION

Urbanized areas of modern cities serve not only social and economic functions but also form
unique local ecosystems that significantly influence the microclimate, air quality, noise levels, and
psychological well-being of residents. Green spaces play a crucial role in maintaining the ecological
balance of the urban environment, particularly in central districts where anthropogenic pressure is
most intense (Khalaim et al., 2021; Dronova et al., 2023). Ivano-Frankivsk, as one of Ukraine’s historic
cities, preserves numerous examples of cultural heritage, complemented by green squares, parks,
and plantings that shape the landscape structure of the urban space.

The relevance of conducting an ecological inventory of green spaces in the central part of
Ivano-Frankivsk lies in the need to update data on the condition of urban greenery and to define
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measures for its restoration and rational use. This study focuses on Mickiewicz Square and the Ruska
Triytsia Square - areas of high historical and cultural value that are intensively used for public
recreation (Ma et al., 2021; Dronova et al., 2023).

The purpose of this study is to carry out a comprehensive inventory of tree and shrub
plantings, assess their physiological condition, identify damages and risk factors, and develop
recommendations to optimize maintenance and enhance the ecological resilience of the urban
environment.

2. RESEARCH OBJECTIVE, METHODOLOGY AND DATA

The study was conducted within the central part of Ivano-Frankivsk, specifically in
Mickiewicz Square and the Ruska Triytsia Square. These areas represent key components of the
city’s historical landscape and possess high recreational and cultural value. The primary objective
was to carry out a complete ecological inventory of existing green plantings to assess their condition
and plan further maintenance measures.

Fieldwork included visual examination of each tree and shrub with parameters recorded in
standardized inventory sheets (Nielsen et al., 2014). The recorded data included species identity,
planting type, plant height, trunk diameter and circumference, estimated age, morphological
damage (presence of hollows, rot, fungi, bark injuries, trunk lean, wires, nails, etc.), crown condition
(estimated percentage of dry branches), and presence of decorative or technical elements (lamps,
garlands, fences, etc.). Data collection followed standardized forms developed by the authors.

The inventory was conducted using a custom-designed data collection form and subsequently
aggregated in tabular format. In total, over 200 plant units of various ages and species were
surveyed. The dominant tree species included Tilia cordata Mill., Aesculus hippocastanum L., Fraxinus
spp., and Syringa vulgaris L., among others.

Data analysis was based on comparative dendroecological evaluation methods, descriptive
statistical approaches, and classification of tree condition according to damage level and required
maintenance actions (Bidolakh, 2023).

3. RESULTS AND DISCUSSION

The ecological inventory revealed a considerable diversity of green plantings within
Mickiewicz Square and the Ruska Triytsia Square. In total, more than 200 specimens of trees and
shrubs were recorded, representing over 30 species. Among the tree species, the most prevalent were
Tilia cordata Mill., Aesculus hippocastanum L., Acer platanoides L., and Fraxinus pennsylvanica Marshall.
As for shrub species, the dominant ones included Syringa vulgaris L., Forsythia Vahl, and Spiraea spp.

(Fig. 1).
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Fig. 1. The most common species of Mickiewicz Square and the Ruska Triytsia Square.

The height of plants varies within a broad range —from 0.25 m in hedges to 34 m in individual
mature trees. The majority of plantings (over 60%) fall within the 2-10 m range, indicating a
predominance of ornamental shrubs and young trees. At the same time, the presence of tall trees

(over 20 m in height) reflects the presence of aged vegetation with high ecological and cultural value
(Fig. 2).
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Fig. 2. Plant height structure in Mickiewicz Square and Ruska Triytsia Square.

The distribution of tree trunk diameters also shows considerable variability: from 0.03 m to
0.94 m. Most trees have a trunk diameter within the 0.2-0.5 m range, which corresponds to the

middle-age category; however, there are also large specimens that require continuous monitoring
and maintenance (Fig. 3).
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Fig. 3. Plant diameter structure in Mickiewicz Square and Ruska Triytsia Square.

During the survey, numerous cases of mechanical damage, the presence of fungi, hollows,
trunk inclinations, and crown development disorders (dieback, broken branches, asymmetry) were
recorded. According to preliminary assessment, more than 25% of the trees show signs of moderate
or poor phytosanitary condition. The main causes of damage include intense anthropogenic
pressure, insufficient maintenance, mechanical injuries from decorations, garlands, and wires, as
well as soil compaction.

To maintain ecological resilience and ornamental value of the area, it is recommended to:



- Carry out sanitary and formative pruning of trees with crown deformities.

- Eliminate mechanical damage and sources of hazard (wires, garlands, nails).

- Install protective barriers around young and valuable trees.

— Treat affected specimens and, if necessary, remove hazardous trees.

- Plant additional species, taking into account their bioecological compatibility and

adaptation to urban conditions.

The inventory results provide a sound basis for decision-making in the field of urban greening,

historical landscape conservation, and climate adaptation planning.

4. CONCLUSIONS

The results of the ecological inventory of green plantings in Mickiewicz Square and the Ruska
Triytsia Square in Ivano-Frankivsk revealed a high level of biodiversity, including both
autochthonous and introduced species of trees and shrubs. It was found that most plants are in
satisfactory or good condition; however, a significant portion requires sanitary intervention,
treatment, or replacement. The presence of mature trees enhances the ecosystem and cultural value
of the landscape but simultaneously requires careful monitoring. The key ecological issues identified
include mechanical damage, signs of infection (fungal diseases, hollows), crown deformities, and
anthropogenic stressors such as lighting equipment, wires, and soil compaction. To improve the
condition of the green spaces, it is recommended to implement a comprehensive care system that
includes sanitary pruning, fertilization, mulching, the creation of protective zones around trees, and
the gradual renewal of plantings. The collected data serve as an essential information base for
planning environmental protection measures within the historical center of Ivano-Frankivsk,
ensuring its sustainable development, and maintaining ecological balance in an urbanized
environment.

Author contributions. Conceptualization: VB, NR. Methodology, data collection, figures, tables, and
referencing: VB, NR. Writing — original draft preparation: VB. Writing — review and editing: NR.

Funding. No funding.

Data availability. The data presented in this study are available on request from the corresponding
author.

Declarations
Conflict of interest. The authors have no competing interests to declare relevant to this article's content.

REFERENCES
Khalaim O, Deyneka A, Martynenko A (2021) Urban green infrastructure inventory as a key prerequisite to
sustainable cities in Ukraine under extreme heat events. ResearchGate.

https://www.researchgate.net/publication/349599170

Nielsen AB, Ostberg J, Delshammar T (2014) Review of urban tree inventory methods used to collect data at single-
tree level. Urban Forestry & Urban Greening 13(4):562-568. https://doi.org/10.1016/j.ufug.2014.07.002

MaB, Lu Y, Jin Y (2021) A global basis of urban tree inventories: What comes first — tree species or urban planning?
Urban Forestry & Urban Greening 63:127211. https://doi.org/10.1016/j.ufug.2021.127211

Bidolakh D (2023) Assessment and representation of urban trees ecosystem services within Kyiv green infrastructure.
Biblioteka Nauki. https://bibliotekanauki.pl/articles/28407499.pdf

Dronova I, Tkachuk V, Kalinin V (2023) The destruction of urban forests in Ukraine: Potential social impacts, remote
sensing-based monitoring, and considerations for future reconstruction. National Technical University of
Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”. https://ela.kpi.ua/bitstreams/fdc249f1-58ae-476f-
943d-46011aa3alb5/download



https://www.researchgate.net/publication/349599170
https://doi.org/10.1016/j.ufug.2014.07.002
https://doi.org/10.1016/j.ufug.2021.127211
https://bibliotekanauki.pl/articles/28407499.pdf
https://ela.kpi.ua/bitstreams/fdc249f1-58ae-476f-943d-46011aa3a1b5/download
https://ela.kpi.ua/bitstreams/fdc249f1-58ae-476f-943d-46011aa3a1b5/download

Boichuk Vasyl, PhD student at the Department of Biology and Ecology, Vasyl Stefanyk Carpathian
National University, Ivano-Frankivsk, Ukraine;

E-mail vasya.boychuk.7@gmail.com

ORCID ID: 0009-0001-5173-3218

Riznychuk Nadiia, PhD in Biology, Associate Professor, Department of Biology and Ecology, Vasyl
Stefanyk Carpathian National University, Ivano-Frankivsk, Ukraine;

E-mail nadiia.riznychuk@cnu.edu.ua

ORCID ID: 0000-0002-4863-6775

Bacuap bortayk, Hagis Pismmuyk (2025) Exoaoriuna iHBeHTapmsallisl Ta CTaH 3e4€HMX Hacaj KeHb
icropmunoro neHTpy M. IBaHo-®paHkiBcbk: aHaAi3 Ha MpuKAaAi maomii Minkesuda ta cksepy Pycbkoi Tpiiirii.
XKypnar Kapnamcokozo nayionarvrozo yrisepcumenty imeni Bacurs Cmeparuxa. biorozia, 12. 101-105.

AHoTarris

Y Mexax CyyJacHUX BUKAMKIB, IOB'f3aHUX 31 3MiHOIO Kaimary, ypOaHi3alli€lo Ta BTPaTOIO
OiopisHOMaHITT:, BaXKAMBOTO 3HaueHHs HaOyBa€ sKiCHUII MOHITOPMHI CTaHy 3eAeHUX Hacal’KeHb Y MicTax.
CraTTsl NpucBsyeHa eKOAOTiyHill iHBeHTapm3allil Ta OIIiHIII CTaHy AepeBHO-JarapHMKOBUX Hacaj’KeHb y
LIeHTpaAbHil yacTuHi M. IBano-Opankischk — Ha naommi Minkesnua Ta B cksepi Pycpkoi Tpirini. JocaigxeHHs
OXOIIAIO€ aHaai3 BMAOBOTO CKAaAy, BIKOBOI CTPYKTypH, MOp(OMeTpMIHNUX IlapaMeTpis, irocaHiTapHOTrO
CTaHy Ta HasBHUX ITOIIKOA KeHb (BKAIOYalouM ypakeHH: rpubaMu, AyIida, MeXaHiuHi YIITKOAXKeHH:, HaX1AU
Toio). 3araaoM 3adikcosaHo Hiabre 200 06’€KTiB 0O3e1eHEHHS, cepeA SIKMX IlepeBakaloTh ANIla ApibHOAMCTa
(Tilia cordata), ripkokarran 3Bugariamit (Aesculus hippocastanum), 6ysox ssudaitanii (Syringa vulgaris) Ta inmmi
AexkopatusHi Buau. IIpoBeseHO MHOpPiBHAABHY XapaKTE€PUCTUKY €KOCHCTEMHOI I[iHHOCTI A0CAigXKyBaHMX
TEPUTOPii Ta BUABAEHO 3arpo3u IXHbOMY CTaA0OMYy iCHyBaHHIO. 3aIIpOIIOHOBAHO KOMIIAEKC peKOMeHJalii
ITOAO MiABUIIIEHHS CTiMIKOCTi 3eA€HUX Hacaj>kXeHb B YMOBaX aHTPOIIOTeHHOTO HaBaHTa’KeHH:, BKAIOYaIOuM
catiTapHy Ta POpMyBaabHy OOPi3Ky, AiKyBaHH:, BCTAHOBAEHHS OTOPOXK, 3aMiHy aBapilfHUX AepeB Ta iHImi
saxoan. OrpumaHi pe3yabTaTy MOXYTh OyTM BUKOPWCTaHi AAs TAaHYBaHHS 3aXo4iB 3 O3eJeHeHHs,
yIIpaBAiHHS MIiCLKMM cepeAOBUIIEM, 30epesKeHHA iCTOpMKO-AaHAIIapTHOTO 00AMYYSl MicTa Ta IiABUIIEHHS
JI0TO KAIMaTUYHOI CTiMIKOCTI.

KarouoBi caoBa: oseseHeHHs, MicbKe cepejoBuINle, 3eleHa iHpacTpyKTypa, CTaauii pPO3BUTOK,
GiopisHOMaHITTs1, 3MiHM KaiMaTy.
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