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SAMARQAND SHAHAR FLORASINI O‘RGANISHDA TO‘R TIZIMLI XARITALASHNING O‘RNI
Annotatsiya

Mazkur maqolada shaharlarda o‘simlik turlarini saqlab qolishning global strategiyasi doirasida urbonafloraning holatini baholashda
to‘r tizimli xaritalash usulining qo‘llanilishi yoritilgan. Ushbu usul samarali biohujjatlash amaliyoti sifatida tahlil qilinib, uning
afzalliklari va ayrim cheklovlari ochib berilgan. Shuningdek, ma’lumotlarni tizimli ravishda jamlash va ularni ilmiy muomalaga
kiritishdagi ahamiyati asoslangan. Tadqiqot O‘zbekiston florasini to‘r tizimli xaritalash konsepsiyasi asosida amalga oshirilgan.
Shu jarayonda Samarqand shahri urbanoflorasini o‘rganishga alohida e’tibor qaratilgan. Tadqiqot hududi har biri 1x1 km
maydondan iborat bo‘lgan 174 ta kvadratga ajratilgan. 2024—2025-yillarda olib borilgan dala kuzatuvlari davomida shahar florasiga
oid birlamchi materiallar to‘planib, ularning tahlili urbanofloraning tarkibi va targalish xususiyatlarini baholash imkonini berdi.
Kalit so‘zlar: biogeografiya, bioxilma-xillik, fazoviy tahlil, flora, indeks, iNaturalist, to‘r tizimli xarita, urbanoflora.

POJIb CETYATOI'O KAPTUPOBAHNS B U3YUYEHUU YPBAHO®JIOPHI TOPOJA CAMAPKAHIA
AHHOTaALHA

B aHHOM CTaThe pacCMaTPUBACTCS IPUMEHEHHE CETYaTOr0 KapTHPOBAHUS Kak HHCTPYMEHTA OLIEHKH COCTOSHMS ypOaHO(IOpHI B
paMKax ri1o0anbHON CTpAaTerHy COXPAHEHHs PaCTUTENBHBIX BHJOB B Topojax. JJaHHbIH MeTo] aHaIu3upyeTcs: Kak (G eKTuBHas
NpaKTHKa OMOJOKYMEHTHUPOBAHHUS C BBIBICHHEM €ro NMPEHMYIIECTB U OTACNBHBIX orpaHumdeHnid. Ocoboe BHUMaHHE yIEIeHO
3HAUCHUIO CHCTEMAaTHYeCKOro cOopa JaHHBIX M MX BBEICHHIO B HAy4HBIH 000poT. McciienoBaHne BBITOJIHEHO B COOTBETCTBUH C
KOHIICTIIIMEH ceTJaToro KapThpoBaHHs (IOpel Y30ekucraHa. B pamkax paGoTbl oco0oe BHUMAaHHE YJEICHO H3YYCHUIO
yp6anodnops! ropona Camapkanaa. Tepputopus uccienoBanus Obiia pazneneHa Ha 174 kBagpaTa miomaabio 1x1 KM KaxIbIid.
B xozxe noneBsIx nuccnenoBanmii, mpoBeA¢HHBIX B 20242025 romax, Obutn coOpaHBl IIEpBUYHbIE (HIOPUCTUIECKHE MaTEPHAIEI,
AHAJIM3 KOTOPBIX MO3BOJIHJI OLIEHUTH COCTAB M OCOOCHHOCTH IPOCTPAHCTBEHHOTO pachpe/eneHus ypoaHo(IOpsL.

KnioueBble ciaoBa: Ouoreorpadus, OuopasHooOpasue, NMPOCTPAHCTBEHHBIN aHanmm3, Quopa, wHAEKc, iNaturalist, ceTdaToe
KapTupoBaHue, ypbaHodopa.

THE ROLE OF GRID-BASED MAPPING IN THE STUDY OF THE URBAN FLORA OF SAMARKAND CITY
Annotation

This article examines the application of grid-based mapping as a tool for assessing the condition of urban flora within the framework
of global strategies for the conservation of plant species in cities. The method is analyzed as an effective bio-documentation
practice, highlighting its advantages as well as certain limitations. Particular attention is given to its role in the systematic collection
and scientific integration of data. The research was conducted within the framework of the national grid-mapping concept for the
flora of Uzbekistan. In this context, special emphasis was placed on the study of the urban flora of Samarkand. The study area was
divided into 174 grid cells, each measuring 1x1 km. Field investigations carried out during 2024—2025 resulted in the collection of
primary floristic data, the analysis of which made it possible to assess the composition and spatial distribution patterns of the urban
flora.

Keywords: biogeography, biodiversity, spatial analysis, flora, index, iNaturalist, grid-based mapping, urban flora.

Introduction. The expansion of human economic activity, along with the rapid processes of industrialization and
urbanization, has led to significant transformations of natural ecosystems. The conversion of natural landscapes, fragmentation of
habitats, and increasing anthropogenic pressure have resulted in a reduction of floristic diversity [2]. This phenomenon is
particularly evident in urban areas, where the transformation of urban flora is characterized by changes in species composition and
structure, a decline in native species, and the widespread distribution of adventive and invasive species [6].

The conservation of plant species in cities, monitoring of their ecological status, and ensuring the rational use of
bioresources have become pressing issues today. Therefore, there is a growing need to develop an effective methodology for
assessing the condition of urban flora, identifying species composition, and systematically documenting them [14]. Such an
approach plays a crucial role in ensuring the sustainability of urban ecosystems, planning green infrastructure, and shaping
strategies for biodiversity conservation.

The advancement of Geographic Information Systems (GIS) technologies has significantly expanded the possibilities for
digitizing biodiversity data, developing databases, and conducting spatial analyses [11]. GIS tools enable the acquisition of accurate
and reliable information on plant distribution ranges, species richness, ecological groups, and their relationship with environmental
conditions. Moreover, these technologies facilitate data visualization, the creation of thematic maps, and geospatial modeling [3].
In turn, this supports evidence-based decision-making and contributes to the improvement of environmental management systems.

-67 -


mailto:gulxayo_gafurova@samdu.uz

0O¢‘zMU xabarlari Becrnuxk HYY3 ACTA NUUz BIOLOGIYA 3/1 2026

At present, the grid mapping method is widely applied as one of the most advanced and effective approaches for studying
plant diversity and biodiversity documentation [8]. This method is based on dividing the study area into cells (grids) of a defined
size and identifying and assessing the floristic composition within each cell. Such an approach makes it possible to determine the
spatial patterns of species distribution, evaluate levels of floristic richness, and identify insufficiently studied areas.

Grid-based mapping of urban flora has been highly developed in European countries, particularly in Italy, France, and
Germany, where this experience has produced significant outcomes in improving urban ecology and ensuring the effective
management of green spaces [6,7]. This method allows for an accurate representation of the spatial distribution of urban plant
species, assessment of anthropogenic impacts, and the development of scientifically grounded recommendations for biodiversity
conservation.

Based on the above considerations, the main objective of this study is to conduct a comprehensive spatial and statistical
analysis of the flora of Samarkand city using a grid mapping methodology. The results of the research will serve as a scientific
basis for identifying patterns of plant species distribution within the urban area, assessing the level of floristic richness, and
developing future strategies for biodiversity conservation and green space management.

- Literature review. Since the second half of the 20th century, Western European countries have widely implemented the
practice of studying local floras based on territorial grid systems [10]. The introduction of the grid mapping method enabled
researchers to determine the geographical distribution of plant species, assess their spatial diversity, and collect and analyze floristic
data in a standardized format. The effectiveness of this approach led to the development of a major floristic project at the European
level — Atlas Florae Europaeae. Within the framework of this atlas, the territory of Europe was divided into 50 x 50 km grid
squares, and species distribution ranges were systematically mapped [4].

By 2018, 17 volumes of this fundamental publication had been released [5], providing a significant scientific foundation
for the systematic study of European flora and biodiversity conservation research. Drawing on the experience of this project, many
European countries implemented national grid-based floristic mapping initiatives. Each country selected grid sizes according to its
territorial extent, natural and climatic conditions, and floristic richness. For example, 10 x 10 km grids were used in the United
Kingdom and Ireland; 4 x 4 km in Belgium and Luxembourg; 5 x 5 km in the Netherlands; 10 x 10 km in Spain and Portugal; 6 x
10 km in Germany; and 3 x 5 km in Slovenia.

In addition to natural floras, grid-based mapping of urban floras has also been highly developed in Europe. In particular,
studies conducted in Paris, Rome, and Hamburg occupy a leading position in urban floristic research. The methodological
approaches applied in Hamburg demonstrated high effectiveness in spatial analysis and ecological assessment of urban flora [12].

Within the CIS countries, scientific studies based on grid mapping have also been conducted. Notably, in the doctoral
dissertation titled “Spatial Structure of the Flora of the Viadimir Region” (2014), A.P. Sergein applied this method to conduct an
in-depth analysis of the spatial characteristics of flora structure [8]. The results confirmed the high scientific value of grid mapping
in determining plant distribution patterns and evaluating ecological characteristics.

In recent years, the growth of scientific capacity and the development of digital technologies have created opportunities to
conduct floristic research in Uzbekistan using modern geoinformation approaches. As an initial experience, in 2018 a grid-based
map consisting of 277 squares measuring 5 X 5 km was developed for the western branches of the Zarafshan Range [15]. This work
laid the foundation for large-scale national projects in floristic mapping and biodiversity research.

As aresult, in 2021 Uzbekistan became the first country in Central Asia to develop a grid-based map of its flora, comprising
19,240 indices with a spatial resolution of 5 x 5 km [9]. This project enabled the study of plant species distribution across the
republic within a unified spatial framework.

At the next stage, the Institute of Botany of the Academy of Sciences of the Republic of Uzbekistan launched a state-funded
research program for 2021-2024 entitled “Grid Mapping of the Flora of the South-Western Hissar, Hissar-Darvaz and Panj
Foreland Districts (Surkhandarya Region Section)” [1]. The territory of Surkhandarya region was selected as the study area due
to its high floristic richness, significant proportion of endemic and rare species, and the availability of an extensive primary
database.

Currently, within the framework of this project, more than 69,914 herbarium records representing over 2,500 species are
being analyzed across 884 grid indices, using indicators such as species richness and collection density.

In addition, during 20212023, an applied research project entitled “Formation Features of Urban Floras under Different
Natural-Climatic and Anthropogenic Conditions (Case Study of Belarus and Uzbekistan)” was carried out at the Institute of
Botany. Within this project, the floras of Tashkent and Bukhara were studied using a grid-based mapping approach. According to
the results, the territory of Tashkent was divided into 591 grid squares of 1 x 1 km, Bukhara into 85 squares, and Qarshi into 186
squares for floristic analysis. These scientific initiatives demonstrate the gradual advancement and methodological refinement of
the grid mapping approach in Uzbekistan, as well as the establishment of a solid methodological foundation for its application in
urban flora research.

Research methods. During field investigations, the geographic coordinates of plant occurrences were recorded using the
Tracklia and Google Earth mobile applications. Cartographic analysis and mapping procedures were carried out using ArcGIS
v10.6.1 (ESRI Inc., Redlands, CA, USA). For geospatial data processing, the global coordinate reference system WGS 1984 (World
Geodetic System 1984) was applied [13].

Analysis and results. Urban areas are shaped by anthropogenic factors, creating dynamic ecological conditions that
influence plant distribution. Although cities are generally floristically rich, species diversity can vary considerably at the local level
depending on ecological features, climate, soil conditions, and the intensity of human activities. The grid-based mapping approach
enables detailed analysis of urban flora, assessment of species composition across different areas, and evaluation of plant adaptation
to changing environments. It helps reveal the spatial structure of urban flora and the impact of anthropogenic factors on vegetation
formation.
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Figure 1. A — Grid-based map of Samarkand city (1 x 1 km resolution), B — Mobile visualization of the grid-based map of
Samarkand city

This approach enables a comprehensive assessment of both threats and opportunities affecting plant species within the
urban environment. It also holds significant scientific and practical importance for the development of effective conservation and
management strategies for urban flora.

Based on these considerations, the territory of Samarkand city was analyzed using a grid-based map consisting of 174
squares, each measuring 1 x 1 km (Figure 1). The designated squares were indexed using combinations of Latin alphabet letters
and numbers. The KML and KMZ files of the grid-based map were integrated into the Tracklia, Google Earth mobile applications
to facilitate their use during field surveys (Figure 2).

As a result of targeted field studies conducted during 20242025, more than 5,000 herbarium specimens were collected.
According to their geospatial locations, these specimens were distributed across 150 grid indices of the mapping system. In addition,
approximately 3,200 observation records representing around 350 plant species identified during fieldwork were uploaded to the
global biodiversity platform iNaturalist (Figure 3,

https://www.inaturalist.org/people/florist2024).

Figure 3. Data uploaded to the iNaturalist platform
Currently, the herbarium specimens collected during field surveys are undergoing detailed laboratory examination and are
being entered into a specially designed database in Microsoft Excel, structured according to specific parameters developed for grid-
based mapping
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A B C D
Figure 4. Some plant species distributed in the urban flora of Samarkand city: A — Hordeum murinium, B — Convolvulus
arvensis, C — Asperugo procumbens, D — Stellaria media
According to the grid-based mapping results, the distribution of the most widespread species across grid indices is as
follows:
e Capsella bursa-pastoris — recorded in 145 grid indices
o Stellaria media — 140 grid indices
e Sonchus oleraceus — 135 grid indices

e Lamium amplexicaule — 108 grid indices

These results indicate the broad spatial distribution of synanthropic and ecologically plastic species within the urban
territory of Samarkand.

Conclusion. Urban areas are shaped by anthropogenic factors, which influence the distribution of plant species. Grid-based
mapping helps systematize and visualize data, improves the efficiency of floristic research, and serves as a reliable tool for long-
term monitoring. The flora of Samarkand is an important part of Uzbekistan’s national grid platform, and integrating data into
GBIF and the national database supports biodiversity research and the scientific management of urban ecosystems.
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