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Abstract: The Republic of Karakalpakstan faces severe environmental challenges due to its arid climate, saline
soils, and the long-term effects of the Aral Sea disaster. As a result, developing sustainable landscaping and
afforestation strategies is both an ecological necessity and a socio-economic opportunity. This paper examines
the scientific, practical, and policy-oriented aspects of designing land for tree planting in the region. It highlights
the importance of selecting drought- and salt-tolerant species such as Haloxylon aphyllum, Tamarix hispida, and
Populus euphratica, while emphasizing soil reclamation techniques, water-efficient irrigation systems, and
ecological land design principles. The study also discusses the integration of tree planting into urban and rural
planning, along with community participation and state-supported afforestation programs. The findings
demonstrate that, with proper planning and local engagement, tree planting can restore degraded landscapes,
mitigate climate impacts, and contribute to the sustainable development of Karakalpakstan.
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Introduction: Landscaping and afforestation play an
increasingly crucial role in combating environmental
degradation, especially in arid regions facing climate
change and desertification. The Republic of
Karakalpakstan, located in the northwest of
Uzbekistan, is one of the most ecologically fragile areas
in Central Asia due to the environmental consequences
of the Aral Sea disaster, widespread soil salinity, and
extreme climate variability. These challenges have
intensified the need for innovative land design
strategies tailored specifically to the region’s unique
soil and climate. Planting trees in such an environment
is not a straightforward task. Without understanding
the limitations posed by climate and soil
characteristics, tree planting can fail or even worsen
environmental degradation. Therefore, it is essential to
approach the design of lands for tree planting with a
scientific, ecological, and socio-economic lens. This
article explores the methods and principles for
designing land in Karakalpakstan to support successful
tree planting, emphasizing species selection, soil
management, water-saving technologies, and the
importance of community involvement.
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To design suitable land for tree planting, it is important
to begin by examining the region’s environmental
context. Karakalpakstan experiences an extremely arid
climate characterized by hot summers, cold winters,
and very low annual precipitation — usually no more
than 100-130 mm. Summer temperatures often
exceed +45°C, while winters can drop below -15°C. This
large temperature fluctuation, combined with dry air
and minimal rainfall, makes survival difficult for most
traditional tree species. The soil presents further
obstacles. Much of Karakalpakstan is covered by sandy
and saline soils, especially in areas close to the former
Aral Sea. The exposed seabed, now known as the
Aralkum Desert, contributes large quantities of salt and
dust to the atmosphere, leading to toxic soil conditions.
In fact, according to a 2022 report by the Institute of
Soil Science of Uzbekistan, nearly 60% of the region’s
agricultural land is affected by moderate to high
salinity. These factors underscore the need for salt-
tolerant, drought-resistant species and proper soil
preparation before planting [6, 82-85].

An important component of land design is choosing the
right species for the local environment. The key criteria
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for Karakalpakstan include drought resistance, salt
tolerance, adaptability to temperature extremes, and
ecological value. Native and regionally adapted species
are preferable to imported ones, as they are more likely
to survive and thrive in harsh conditions. One of the
most effective species for arid conditions is Haloxylon
aphyllum, commonly known as black saxaul. This tree is
highly effective in stabilizing sandy soils and reducing
dust storms. Another widely used species is Tamarix
hispida, or salt cedar, which tolerates both saline soil
and poor irrigation conditions. Populus euphratica is
suitable for riparian areas and has shown success in
rehabilitating desertified floodplains. Elaeagnus
angustifolia, or Russian olive, is a nitrogen-fixing
species that also improves soil quality and supports
biodiversity. For urban settings, species like Morus alba
(white mulberry), Ailanthus altissima (tree of heaven),
and Robinia pseudoacacia (black locust) offer fast
growth, shade, and air purification benefits. However,
some species, such as the tree of heaven, must be
carefully managed to prevent invasive spread [1, 261-
267].

Designing land for successful tree growth goes beyond
simply planting saplings. In arid zones like
Karakalpakstan, land preparation must include a range
of interventions to improve soil, conserve water, and
create microclimates favorable for plant growth. Saline
soils require special treatment to become suitable for
planting. Techniques such as leaching salts through
controlled irrigation, adding organic compost, and
applying gypsum to reclaim sodic soils are widely
practiced. The addition of biochar improves water
retention and provides a stable habitat for soil
microbes, increasing fertility over time. Given the
severe water shortage, it is essential to employ efficient
irrigation methods. Drip irrigation, especially when
powered by solar energy, minimizes water loss through
evaporation. In rural areas, rainwater harvesting
structures, such as crescent-shaped bunds and
trenches, help collect and direct moisture to plant
roots. Mulching the soil surface with straw or gravel
also helps reduce evaporation. Trees benefit from
protective environments, especially in the early years.
Planting in groups or rows can create windbreaks that
reduce soil erosion and retain humidity. In desertified
areas, combining tree planting with shrubs and ground
cover can create multilayered vegetation systems that
improve ecological stability.

Tree planting strategies should differ between urban
and rural landscapes. In urban areas, the goals include
beautification, air purification, temperature regulation,
and psychological well-being. Cities like Nukus, Beruniy,
and Moynaq can benefit from green corridors along
roads and within residential blocks. Research shows
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that green spaces reduce urban temperatures by 2—4°C
and significantly improve air quality. In contrast, rural
areas require tree planting for more functional reasons
protecting agricultural land, rehabilitating
abandoned fields, and preventing sand encroachment.
In such areas, shelterbelts, windbreaks, and
afforestation of degraded land can improve local
microclimates and even increase crop productivity by
10-20%, as reported by Karakalpak agricultural
institutions [2, 279-296].

No land design or planting initiative can succeed
without the involvement of the local population.
Farmers, youth groups, and rural communities must be
actively engaged in planting and caring for trees.
Government programs like Uzbekistan’s “Yashil
Makon” (Green Space) campaign aim to plant over 1
billion trees, with Karakalpakstan being a major focus.
In addition, international donors such as the UNDP and
World Bank have funded reforestation and ecological
restoration efforts in the region. It is also important to
promote public education about the ecological and
economic benefits of trees. Creating community-
managed nurseries and providing financial incentives
for afforestation can lead to better long-term results.
Policy makers must ensure that land use plans include
mandatory green belts and support for agroforestry.

CONCLUSION

In conclusion, the design of land for tree planting in
Karakalpakstan is a complex but achievable task that
requires the integration of ecological knowledge,
technical solutions, and community involvement. The
challenges posed by soil salinity, extreme
temperatures, and water scarcity can be overcome
through careful species selection, soil preparation, and

water-efficient irrigation. Tree planting, if done
correctly, can transform the landscape of
Karakalpakstan — improving air and soil quality,

protecting agriculture, and enhancing the lives of its
people. By viewing landscaping not only as an
environmental necessity but also as an opportunity for
ecological restoration, the Republic of Karakalpakstan
can serve as a model for arid-region afforestation
around the world. Through continued scientific
research, policy support, and public engagement, green
landscapes can flourish even in the harshest of
environments.
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