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Abstract. The state, degree of preservation, structural and functional diversity, phytodiversity and fea-
tures of Berlin's green infrastructure are highlighted. The degree of negative impact on the biodiversity of
the geographical area and ecosystem services is investigated. The tourist attractiveness of Berlin's districts
for calculating recreational pressure on the environment and green infrastructure is quantitatively and spa-
tially assessed. The biodiversity picture, links with urbanization processes, air pollution, as well as the abil-
ity to provide ecosystem services to achieve global goals of biodiversity conservation and sustainable de-
velopment in cities are analyzed.
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Rationale. Conservation of urban GI to provide ecosystem services in the context of increasing ur-
banization is essential for the achievement of the Sustainable Development Goals. The degradation of ur-
ban GI is exacerbated by global climate change processes and poor urban air quality [7, 8, 13]. To devel-
op effective land use, sustainable urban development and infrastructure management policies, it is crucial
to quantify the impact of urbanization on the condition and viability of the GI, biodiversity and ecosystem
services they provide, including the influence of local conditions related to the size of cities and climate
[8]. Urban green spaces provide unique ecosystem services for the conservation of biodiversity and eco-
systems in cities [2], ensuring landscape continuity, air purification, improving human health, stabilising
urban ecosystems, and have the greatest potential for adaptation to and mitigation of climate change.
Therefore, systematic research on quality and condition green infrastructure is essential for the implemen-
tation of EU policies on public health [4] and sustainable urban development, and should be the main goal
to guide decision-making by officials [5].

Air pollution in cities and its negative impact on public health is an ongoing topic of research [4, 5,
13]. However, the links between the state of green infrastructure, urban biodiversity, ecosystem services
and air pollution, as well as the interconnectedness of urban health of residents, have not been sufficiently
studied. It has been proven that high-quality and well-developed green infrastructure has a positive impact
on the health of residents and the microclimate in cities. But how does air pollution from cars affect the
state of green infrastructure (GI), urban biodiversity, and ecosystem services? To what extent is the quali-
ty of ecosystem services reduced by air pollution? How large are the differences in pollution indicators
between the calculated method and instrumentation?

Objectives of the project:

—To study the condition, degree of conservation, structural and functional phytodiversity (condition
of trees, shrubs, herbaceous layer) of park ecosystems in Berlin (Germany) using tree condition indices,
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integral biodiversity indices, impact significance index (W), structural diversity index of PE (Hstr), index
of total recreational load on the park (P) [6, 8];

—To investigate the degree of negative impact on the GI biodiversity and ecosystem services using
urbanization index (UI), building height, integrated indices, such as anthropogenic load index, recreation-
al load (number of people passing through the park per day), air pollutant concentrations, with a focus on
vehicle emissions;

—Analyze the tourist attractiveness of Berlin districts to calculate the recreational pressure on the
environment and GI, To quantify and spatially assess (i) the biodiversity picture, (ii) links to urbanization
processes, (iv) the capacity to provide ecosystem services to achieve global biodiversity conservation and
sustainable development goals in cities;

—Compare quantitative indicators of air pollution (phytotoxicants (NOx, SO»)) calculated by math-
ematical methods and measured by instruments To develop recommendations for effective management
of urban GI to provide high quality, sustainable ecosystem services and publication of research results
(Figure).
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Figure. Research structure

Methods. The research includes field assessments of park ecosystems in cities in Germany (Berlin,
Wiirzburg) and Ukraine (Kyiv, Vinnytsia, Chernihiv) according to the research scheme [6, 7, 8]. The
quantification of air pollution and vehicle emissions for German cities will be carried out in cooperation
with RIFS Potsdam (Dr Erika von Schneidemesser). Fieldwork and data collection will be carried out
during the summers of 2023-2025. Three peer-reviewed journal publications will be prepared in 2024-
2025. Recommendations for management of GI will be summarized in a policy brief and disseminated to
the general public, educational and scientific institutions, and policy-makers.

Study of the vegetation condition of the GI. The study of the species composition, structure and
structure of the park ecosystems and the sanitary condition of the stand will be carried out using silvicul-
tural methods. Species composition of the herbaceous layer and assessment of herbaceous species cover-
age will be carried out using the Brown-Blanke methodology. The types of ecological strategies of plants
will be described according to the Ramensky-Grime scheme. The life forms of plants will be described
according to the Raunkier scheme. Changes in ecological conditions will be determined by the structure
of the grass layer using the Tsyganov scales. The anthropogenic load index, building height, recreational
load (number of people passing through the park per day), the concentrations of air pollutants and calcu-
lated emitted by motor vehicles will be studied according to [1, 6, 7, 8, 12]. The Urbanization Index (UI)
will be calculated using the program Urbanization Score, which using Google Maps images, analyzes the
surface area by categories — asphalt, buildings and the intensity of greenery.

To build a map of the cities, that reflects the environmental situation, a package of graphic editors
Corel Draw, QGIS Version 3.20 will be used. Statistical analysis. Generally accepted indices will be
calculated to assess the a-diversity of PE vegetation. These express the interaction between the number of
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species and their number, namely Shannon diversity, Berger-Parker dominance, Pielou, Sorensen. The
data will be subjected to statistical evaluation using packages in R.

Project benefits and planned project outcomes

—Scientific recommendations in the form of a policy brief for the effective management of urban GI
for the provision of quality ecosystem services, taking into account the German experience for post-war
recovery in Ukrainian cities.

—Participation in conferences, scientific meetings to disseminate the results, inclusion in the educa-
tional process (following the same approach as previously for integration into university course teaching).

—peer-reviewed scientific journal articles.
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