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Abstract. The role of landscaping in ameliorating the environmental
conditions within settlements surrounding the Aral Sea is paramount. The
primary natural constraints affecting the proliferation of plant species in the
green spaces of Aralsk include low winter temperatures, elevated summer
temperatures, meager precipitation, and susceptibility to windstorms. An
evaluation of the species composition of tree and shrub vegetation was
conducted in landscaped areas belonging to social and cultural facilities, as
well on private residential property, within the municipal boundaries of
Aralsk. Plantings surveyed encompassed an area of approximately 34,000
m?. 89.5% of the flora is comprised of five predominant taxa: Ulmus pumila,
Populus x canadensis, Haloxylon ammodendron, Platycladus orientalis, and
Acer negundo. These species demonstrate resilience to both high and low
temperatures throughout the growing season, and their availability as
planting material in the region further enhances their suitability. Presently,
the city incorporates 31 taxa of tree and shrub species in its green spaces.
Notably, Ulmus glabra, Catalpa ovata, Platanus orientalis, Hibiscus
syriacus, and Prunus padus have been introduced and were not previously
observed in the city. Analysis of the age distribution reveals 68.7% of young
trees, underscoring ongoing landscaping efforts within the city even amid a
shortage of irrigation water.

1 Introduction

Competent and economically sound landscaping is pivotal to enhance environmental
conditions and create favorable living environments for human population, particularly in
different climatic zones that require tailored approaches to landscaping technologies. The
city of Aralsk serves as a research focal point for arid territories where these issues have been
inadequately studied. Once a port city on the shores of the now-receded Aral Sea, Aralsk is
grappling with environmental disaster.

Aralsk experiences a sharply continental climate, characterized by significant fluctuations
in seasonal and daily temperatures. Annual precipitation in the region is minimal, around 132
mm, primarily in the form of snow. The average annual air temperature is +7.8°C, with low
winter temperatures ranging from -20°C to -25°C and high summer temperatures between
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30°C and 35°C. Additionally, the area is prone to stormy winds exceeding 15 m/sec for 45
days annually.

Greening urban areas provides numerous benefits. Trees in populated regions reduce
temperatures by providing shade, blocking solar radiation, and preventing excessive heating
of the air and the Earth's surface [1-3]. Studies indicate that urban landscaping can lower air
temperatures by 0.3—1°C, contributing to improved air quality [4]. In a hot, arid climate like
Baghdad, trees in low-density areas have been found to decrease air temperatures by 2°C [5].
Trees also enhance air quality by filtering dust, as observed in Dubai with the aid of landscape
buffer around urban areas [6].

In the Aral region, landscaping not only serves to cool the air and improve air quality, but
also plays a crucial role in reducing dust and salt transfer from the desiccated seabed, creating
a more hospitable habitat for local residents.

Consequently, planting trees in dry ecosystems is viewed as a solution to environmental
degradation and a strategy for mitigating climate change [7]. However, prior research must
be done when replanting, otherwise such endeavors could negatively impact native diversity
by introducing, changes in groundwater levels, the spread of invasive species [8-13]. Also,
sometimes such efforts have a low level of success, possibly due to inability of some planted
trees to adapt to the local arid climate. Recommendations for achieving the goals outlined in
the post-2020 global biodiversity framework of the Convention on Biological Diversity [14]
state that urban development in drylands must avoid the use of potentially invasive species.
Any introduction of new species must be grounded in thorough ecological research.

The objective of this study is to assess the current diversity of ornamental plantings in
parks, squares, streets, and households of Aralsk. This assessment aims to identify promising
plants that can be extensively utilized in the landscape design of green spaces in arid
territories. Developing new landscaping technologies requires a comprehensive
understanding of species composition, condition, and the age distribution of plants in
populated areas. Identifying time-tested ornamental plantings that can be used in mass
plantings and continuing the selection and testing of new plants are essential components of
this research.

The main factors influencing plant growth and development in the Aral region include
temperature, wind conditions, water availability, soil conditions, and sunlight. Extreme
environmental conditions in the area necessitate adaptive capabilities in plant cultivation.
Recommendations for achieving the goals outlined in the post-2020 global biodiversity
framework of the Convention on Biological Diversity also state that species selections that
may affect water availability should not be planted in arid lands in order to prevent irrigation
systems from having a major impact on groundwater levels [14]. Studies emphasize that the
success of landscaping activities in arid climates hinges on providing water to plants through
modern irrigation methods that ensure rational use and water conservation in water-scarce
conditions [15]. Only plants with significant adaptive potential and environmental tolerance
for stress factors can thrive without additional irrigation in arid climates.

2 Materials and Methods

The plant biodiversity census of Aralsk urban landscaping initially studied parks, streets,
territories adjacent to schools, national monuments, and administrative buildings. For a full
assessment the study of urban conditions included private residential landscaping. The most
landscaped private properties developed by amateur gardeners were identified as a result of
a survey of residents.

Plant identification was based on classical botanical methods including generally-
accepted methods developed in the last century that remain relevant today [16-18].



BIO Web of Conferences 100, 04031 (2024) https://doi.org/10.1051/bioconf/202410004031
1IFBioScFU 2024

Plant censuing and plant health were assessed in designated census areas within the
selected object territory, with minor changes for individuals growing in culture [19, 20]. A
scale of plant preservation developed by Sitpaeva, Chekalin, Masalova, etc. [21]; Kupriyanov
[20] with some additions was used to assess the plant condition. The point system used a 5-
point range; good and satisfactory results: five points — the plant is developing quite well,
healthy, leaves or needles correspond to the species norm, growth of shoots is active, no
damage to the trunk and skeletal axes, generative organ development corresponds to the
plant’s age group; four points — satisfactory condition, plant development is slow, limited
growth of shoots, leaves dry up to 20-30% at the edges in the middle of the growing season,
and they have a yellow color.

3 Results and Discussion

The primary survey in Aralsk encompassed diverse landscaping areas, including households,
social and cultural facilities, municipal gardens, museums, offices, and schools. The
secondary survey specifically targeted residential private properties within city limits. The
total surveyed area covered approximately 3.4 hectares, revealing a rich diversity of plant
life.

Within this area, the study identified 20 taxa of trees and shrubs belonging to 14 families.
Notably, four families (Oleaceae, Salicaceae, Rosaceae, Ulmaceae) constituted half of main
planting areas. A total of 1615 plant specimens were identified, 89.5% belonging to five
resilient taxa: Ulmus pumila, Populus % canadensis, Haloxylon ammodendron, Platycladus
orientalis, and Acer negundo.

Studies in "Fisherman Square" indicated that the inconsistent watering led to dry tops in
older plants. In contrast, native species Salix songarica of the same age exhibited good health.

Introduced trees such as Acer negundo, Platycladus orientalis, and Pinus sylvestris were
in satisfactory condition, despite an inconsistent watering. Additionally, identified tree taxa
such as FElaeagnus angustifolia, Fraxinus angustifolia, Fraxinus pennsylvanica, Fraxinus
excelsior, Ailanthus altissima, Catalpa ovata, Prunus armeniaca, and shrubs such as
Amorpha fruticosa and Syringa vulgaris displayed normal growth, showcasing resistance in
both low negative and high positive temperatures.

This comprehensive survey highlights the adaptability and resilience of selected plant
species to challenging environmental conditions in Aralsk, providing valuable insights for
sustainable landscaping practices in the region. Landscaping initiatives in Aralsk involve the
introduction of new plantings, particularly at recently established social facilities such as
"State Symbols Square." These include immature specimens of Ulmus glabra, Catalpa ovata,
Platanus orientalis, Hibiscus syriacus, and Prunus padus (Colorata). These young plants
have been growing in the area for only two years. To comprehensively assess their viability
in these environmental conditions and recommend them for further using as landscaping
material, it is essential to conduct phenological observations for at least 5-7 years, with some
species potentially requiring even more extended monitoring.

The age spectrum analysis of surveyed plantings within the city indicates a predominance
of individuals of pre-generative (virgin) stage, constituting 68.7% of the total plant
population.

Additional research was conducted to study species and varietal plantings used by local
residents in the decoration and landscaping of their private property. This assessment of
species composition and age spectrum of household plantings complements data from public
areas, facilitating recommendations for the use of these crops in broader landscaping
initiatives within settlements. Surveying private green spaces revealed that, at present, fruit
and grape crops are cultivated in areas around private houses, alongside the use of ornamental
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plants for landscaping. Despite small plot sizes and a limited number of plants due to water
scarcity, the study identified 24 plant taxa in the household plots of 15 families.
Approximately 54.2% of the species composition belongs to four families: Oleaceae,
Salicaceae, Rosaceae, and Fabaceae.

An analysis of the identified plant species used in city landscaping highlights distinctions
between private residential property and public and cultural areas. Eleven plants are found
on private residential property, including Rhus typhina, Catalpa bignonioides, Morus alba,
Robinia pseudoacacia, Syringa wolfii, Syringa josikaea, Crataegus chlorocarpa, Quercus
robur, Salix matsudana, Rosa laxa, and Ribes aureum. In contrast, seven taxa are absent in
public and cultural areas but present in courtyards, such as Haloxylon ammodendron, Ulmus
glabra, Fraxinus pennsylvanica, Hibiscus syriacus, Prunus padus (Colorata), Catalpa ovata,
and Platanus orientalis. Thirteen taxa are found in both locations.

The main 5 taxa identified in the study area (Ulmus pumila, Populus % canadensis,
Haloxylon ammodendron, Platycladus orientalis, and Acer negundo) demonstrated resilience
to both high and low temperatures during the growing season and were readily available as
planting material in the region.

Ulmus pumila, a robust deciduous tree, exhibited extreme temperature resilience, ranging
from -35°C to 45°C, and demonstrated adaptability to severe moisture deficiency in the
summer. Haloxylon ammodendron, a small native desert tree, proved valuable in difficult
soil conditions, forming as a shrub and providing excellent wind protection when planted as
a vegetation barrier around buildings. Notably, the species regenerated well when protected,
minimizing the need for additional restoration costs. Haloxylon ammodendron seedlings
required initial irrigation in the first year, but subsequent years demonstrated their self-
sufficiency.

The Salicaceae family, with species growing in the tugai forests of the Syr Darya River,
displayed resistance to local environmental conditions. Populus x canadensis, an introduced
taxon from the Salicaceae family, was widely used in urban landscaping due to its rapid
growth and high survival rate. However, this species posed a challenge, requiring regular
watering during its growth and development.

Analysis of the age distribution of plants on social and cultural sites indicates that young
trees constitute the most part of the green infrastructure. This statistic is noteworthy as it
demonstrates that, despite a shortage of irrigation water, the city is actively engaged in
ongoing landscaping efforts.

An investigation of plantings in Aralsk revealed exclusive utilization of Elaeagnus
angustifolia and Haloxylon ammodendron among indigenous plants for landscaping
purposes. Nevertheless, other woody species indigenous to the Syr Darya valley (such as
Salix songarica, Salix wilhelmsiana, and Populus euphratica), exhibit potential for
cultivation. While these species are currently thriving on private property in the villages of
Tastak and Karateren, in Aralsk they are not yet used in landscaping. As tugai plant species,
they require watering but possess demonstrated resistance to various environmental stressors.

4 Conclusion

An extensive assessment of the species composition of plants was conducted in landscaping
areas of both community and cultural facilities and private residential properties within
Aralsk city limits. Surveyed plantings at community and cultural sites covered an area of
approximately 34,000 m2.

Presently, the city utilizes 31 taxa of ornamental plants in its landscaping efforts. The
majority of plants (89.5%) belong to five taxa: Ulmus pumila, Populus * canadensis,
Haloxylon ammodendron, Platycladus orientalis, and Acer negundo. These plants exhibit
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tolerance to the extreme temperature variations experienced during the growing season and
are readily available as planting material in the region.

Notably, 3-year old Ulmus glabra, Catalpa ovata, Platanus orientalis, Hibiscus syriacus,
and Prunus padus (Colorata) are newly planted. To fully ascertain their viability and
suitability for landscaping, it is recommended to conduct phenological observations over a
period of 5-7 years.

The expansion of the species composition of ornamental plants used for urban
landscaping in Aralsk is significantly influenced by several limiting environmental factors.
These include low winter and high summer temperatures, low precipitation primarily in
winter, and the prevalence of high winds. The scarcity of irrigation water further compounds
the region’s challenges.

Despite the scarcity of irrigation water, predominance of individuals of pre-generative
(virgin) stage in study sites suggests that the city remains committed to ongoing landscaping
efforts.

In summary, the comprehensive analysis of plant taxa and their distribution across
different areas in Aralsk provides valuable insights into the diversity of ornamental plantings
used in landscaping, highlighting the need for ongoing observation and tailored
recommendations for sustainable urban greening practices. Native ornamental species that
can be used in urban landscaping should not be overlooked.

The importance of landscaping cannot be overstated in ensuring a community-oriented,
environmentally comfortable, and positive urban environment. In the Aral region, green
spaces play a pivotal role in enhancing the environmental situation in municipal areas. It is
critically important to devote heightened attention to greening initiatives in the area in
recognition of the positive impacts that such efforts can have on the overall well-being of the
community and the surrounding environment.
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