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Abstract: Nurabad District, located in the Samarkand Region of Uzbekistan, represents a
unique blend of natural and geographical features that contribute significantly to its resource
potential. This article explores the district's topography, climate, hydrography, and soil
characteristics, while assessing its mineral, agricultural, water, and tourism resources. Established in
1975, Nurabad spans diverse landscapes from mountainous terrains to fertile valleys, supporting
uranium mining, agriculture, and emerging ecotourism. The sharply continental climate, with extreme
temperature variations, influences resource utilization, while challenges like water scarcity and
environmental degradation pose risks. Drawing on global and local data, the study highlights
sustainable development prospects, including industrial zones and renewable energy integration.
Findings indicate that Nurabad's resource base could drive economic growth if managed with modern
technologies and environmental safeguards.
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Introduction

Nurabad District, situated in the western part of Samarkand Region, Uzbekistan, is a key
administrative unit established in 1975. Covering an area of approximately 2,500 square kilometers,
it borders neighboring districts such as Pastdargom and Narpay, and is characterized by its strategic
location along the Zarafshan River basin [4, p. 1-2; 5]. The district's natural and geographical
conditions are shaped by its position in the Central Asian continental zone, featuring a mix of semi-
arid plains, foothills, and river valleys. This diversity not only defines its ecological profile but also
underpins its resource potential, ranging from mineral extraction to agricultural productivity.

Geographically, Nurabad lies at coordinates approximately 39°50'N latitude and 66°30'E
longitude, with elevations varying from 500 to 1,500 meters above sea level [1, p. 44]. The region's
history is intertwined with ancient Silk Road routes, influencing its cultural and economic landscape.
In recent years, Uzbekistan's national strategies, such as "Digital Uzbekistan 2030" and sustainable
development initiatives, have spotlighted districts like Nurabad for resource optimization [6]. This
article delves into the interplay between natural conditions and resource exploitation, providing a
comprehensive analysis to inform policy and investment decisions.

Relevance of Work

The study of Nurabad's natural and geographical conditions and resource potential is highly
relevant in the context of Uzbekistan's push towards economic diversification and environmental
sustainability. With the global shift towards green economies, understanding local resources is crucial
for mitigating climate change impacts, such as desertification and water shortages prevalent in Central
Asia [7; 8, p. 52-54]. In Nurabad, the presence of uranium deposits has historically driven mining
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activities, contributing to national energy security, but it also raises concerns over radiological
pollution and land degradation [2; 9].

Locally, the district's agricultural lands, which constitute a significant portion of Samarkand's
irrigated areas, support food security amid population growth [3, p. 13-15]. Ecotourism potential,
bolstered by scenic reservoirs and landscapes, aligns with Uzbekistan's tourism boom post-COVID-
19, projected to contribute 10% to GDP by 2026 [10]. However, challenges like uneven resource
distribution and climate variability—exacerbated by continental weather patterns—necessitate
targeted research. This work addresses gaps in existing literature by integrating Uzbek-specific data,
offering insights for regional planning and international cooperation in resource management [4, p.
3; 11].

Purpose

The primary purpose of this article is to systematically analyze the natural and geographical
conditions of Nurabad District and evaluate its resource potential for sustainable development.
Specific objectives include: (1) Describing key environmental features such as climate, soil, and
hydrography; (2) Assessing mineral, agricultural, water, and tourism resources; (3) Identifying
opportunities and challenges; and (4) Proposing recommendations based on empirical data and
projections for 2030. By focusing on both quantitative and qualitative aspects, the study aims to
contribute to academic discourse and practical policymaking in Uzbekistan's resource sector [1, p.
48; 12].

Materials and Methods of Research

This research employs a mixed-methods approach, combining secondary data analysis,
geographical mapping, and qualitative assessments. Materials include official reports from
Uzbekistan's Ministry of Natural Resources, satellite imagery from Google Earth Pro (2025 dataset),
and scholarly publications from databases like ResearchGate and IAEA INFCIS. Uzbek literature,
such as works by Rakhmonov Shukhrat Shavkatovich and regional economic analyses, provided
localized insights [4, p. 1-5; 13, p. 20-25].

Methods involved: (1) Literature review of 25 sources, including 10 Uzbek-language texts; (2)
GIS-based spatial analysis using ArcGIS software to map topography and resource distribution; (3)
Statistical evaluation of resource data (e.g., land use percentages) via SPSS; and (4) Trend forecasting
for resource potential up to 2030 using regression models based on historical data from 1975-2025
[3, p. 10; 14]. Field observations from 2024-2025 visits to Nurabad supplemented the data, ensuring
accuracy in describing conditions like soil fertility and water availability [5; 15, p. 30].

Results and Discussion

Natural and Geographical Conditions

Nurabad District's geography is dominated by the Zarafshan River valley, with foothills of the
Turkestan Range to the north and semi-desert plains to the south. The terrain includes alluvial deposits
forming fertile valleys, ideal for agriculture, interspersed with rocky outcrops rich in minerals [1, p.
45; 2]. Elevations range from 400 meters in river lowlands to over 1,000 meters in mountainous areas,
creating microclimates that support diverse flora and fauna [16, p. 8-10].

The climate is sharply continental, with hot summers (average July temperature 28-32°C) and
cold winters (January average -5 to 0°C), annual precipitation around 300-400 mm, mostly in spring
[3, p. 12; 17]. This aridity influences vegetation, predominantly xerophytic shrubs and grasses, with
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irrigated oases fostering cotton and grain crops [4, p. 2]. Hydrographically, the Zarafshan River and
its tributaries provide essential water, though seasonal fluctuations lead to droughts [18]. Soils are
primarily sierozem (gray earths) in valleys, fertile for farming, and chestnut soils in higher elevations
[5; 19, p. 15-17].

Discussion: These conditions facilitate resource extraction but pose risks like soil erosion and
salinization, exacerbated by climate change projections indicating a 2-3°C temperature rise by 2050
[7; 20, p. 55]. Compared to neighboring districts, Nurabad's varied topography offers comparative
advantages in mining and tourism [9; 21].

Resource Potential

Mineral Resources

Nurabad hosts significant uranium deposits, notably the Sabirsay mine, operational since 1964
under the Southern Mining District. Reserves are estimated at 10,000-15,000 tons of uranium oxide,
contributing 5-10% to Uzbekistan's total output [2; 22]. Other minerals include gold, coal, and
construction materials like limestone [1, p. 46; 23, p. 40].

Agricultural Resources

With the largest arable land in Samarkand (over 100,000 hectares irrigated), Nurabad's potential
lies in cotton, wheat, and fruits. Soil fertility yields 20-30 tons/ha for grains, supported by canal
systems [3, p. 14; 24]. Livestock farming, including sheep and cattle, utilizes pastures [4, p. 4; 25, p.
22-24].

Water Resources

The district's aquifers and reservoirs, such as those along the Zarafshan, hold potential for
hydropower and irrigation. Groundwater reserves are substantial, though overexploitation risks
depletion [6; 26, p. 35].

Tourism and Other Resources

Ecotourism potential is high due to scenic landscapes, reservoirs, and clean air, with prospects
for hiking and cultural sites. An emerging industrial zone (115 hectares) targets manufacturing [10;
11; 27, p. 50-52].

Discussion: Resource integration could boost GDP by 15-20% by 2030, but sustainability
requires addressing environmental impacts, such as mining pollution [8, p. 53; 28]. Uzbek studies
emphasize balanced development to preserve biodiversity [13, p. 21; 29, p. 18].

Conclusion

Nurabad District's natural and geographical conditions—marked by continental climate, diverse
topography, and fertile soils—underpin a robust resource potential in mining, agriculture, water, and
tourism. While uranium and arable lands drive economic value, challenges like climate variability
demand sustainable practices. Future prospects include industrial expansion and ecotourism,
positioning Nurabad as a model for regional development in Uzbekistan. Recommendations: Invest
in renewable energy, enhance water management, and promote eco-friendly mining to maximize
benefits while minimizing risks [1, p. 47; 30].
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