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Abstract

The article is devoted to a comprehensive study of the irrigation systems of
Medieval Sogdiana and adjacent regions of Central Asia as a key factor in the
formation of an agricultural civilization in arid territories. It examines the natural
and geographical prerequisites for the emergence of artificial irrigation, the
typology of hydraulic engineering structures, the stages of their historical
development, and the engineering features of their functioning. Special attention is
paid to the scientific historiography of irrigation studies in the region, as well as to
the analysis of the possibilities for adapting ancient water management
technologies to modern conditions of water scarcity and climate change.
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AHHOTaUMA

CraTps mOCBsIIleHa KOMIUIEKCHOMY VCC/IeqOBaHWIO VPPUTALlVIOHHBIX CUCTEM
CpennesexoBort CorgmaHbl 1 COIIpefe/IbHBIX perMoHoB LlenTpasbHOM A3MM Kak
KIoueBoro daxkropa opMupoBaHMs 3eMmlefe/IbuecKoVl IIMBWIM3AUN apUIHBIX
Tepputopuit. PaccmarpuBaroTcss HOpupopgHO-reorpadpmyeckiie  IIPeaIloChUIKN
BO3HVMKHOBEHMSI WCKYCCTBEHHOIO OpOIIeHMs], TUIIOJIOIMS TI'MAPOTeXHMYeCKMX
COOPY>KeHUV, 3TaIlbl MX MCTOPWYECKOTO Pas3BUTHSI W MHXXeHepHble 0COOeHHOCTM
dyukmonmuposanud. Ocoboe BHMMaHME VIeJIeHO Hay4HOW wcTopuorpadpmmn
V3y4deHWs Vppuraluy pervoHa, a TakXe aHa/IM3y BO3MOXKHOCTeV aJalTallyi
IPeBHMX BOIOXO3SAVICTBEHHBIX TEeXHOJIOIMII B COBPEMEHHBIX YCJIOBVSIX BOIHOIO
deduinTa 1 KIMMaTUYIeCKX M3MeHeHU.

KiroueBsble ci10Ba

Cormmnana, IlenTpanbHas Aswus, wppuranysd, KaHaTbl, apblKi, aKBeOyKw,
capgoba, BOOHOe XO34VICTBO, CpedHeBeKOBas IMOPOTEXHMKA, WCTopuYecKas

PEKOHCTPYKIIVSL.

90


https://doi.org/10.5281/zenodo.19507636
mailto:kadirova.robiya@mail.ru

U S A g;j: AMERICAN JOURNAL OF MULTIDISCIPLINARY BULLETIN
; ISSN: 2996-511X (online) | ResearchBib (IF) = 9.512 IMPACT FACTOR
IS

Volume-4| Issue-4| 2026 Published: |30-04-2026 |

Annotatsiya

Magqola O’rta asrlar Sug’diyona va unga tutash Markaziy Osiyo hududlarining
irrigatsiya tizimlarini qurg'oqchil hududlarda dehqonchilik sivilizatsiyasining
shakllanishidagi muhim omil sifatida kompleks o‘rganishga bag‘ishlangan. Unda
sun’ly sug’orishning vujudga kelishiga olib kelgan tabiiy-geografik omillar,
gidrotexnik inshootlar tipologiyasi, ularning tarixiy rivojlanish bosqichlari hamda
ishlashining muhandislik xususiyatlari ko’rib chigiladi. Shuningdek, mintagada
irrigatsiyani o‘rganish bo’yicha ilmiy tarixshunoslikka alohida e’tibor qaratilib,
qadimgi suv xo‘jaligi texnologiyalarini hozirgi suv tangisligi va iqlim o’zgarishi
sharoitlariga moslashtirish imkoniyatlari tahlil gilinadi.

Kalit so’zlar

Sug’diyona, Markaziy Osiyo, irrigatsiya, kanatlar, ariq tizimlari, akveduklar,
sardoba, suv xo‘jaligi, o'rta asr gidrotexnikasi, tarixiy rekonstruksiya.

Introduction
The history of the development of civilization in Central Asia is inextricably linked
with the issue of water supply. Under arid climatic conditions, the sustainable
existence of agriculture was possible only through the creation of artificial
irrigation systems. They played a particularly significant role in Sogdiana - a
historical region located between the Amudarya and Syrdarya riversn - where oasis
agriculture became the foundation of economic and urban culture [1].

The relevance of this study is determined by the modern increase in water
scarcity, climate change, and the need to find sustainable models of water use. The
historical experience of ancient societies in Central Asia represents a unique
example of human adaptation to the natural environment through engineering
solutions.

The main objective of this article is to study the irrigation systems of Medieval
Sogdiana and Central Asia, to identify their types, functions, historical
development dynamics, scholarly research, and potential for application in modern
conditions.

To achieve this goal, the following tasks are set:

* to identify the natural prerequisites for the formation of irrigation;

* to determine the main types of irrigation systems;

* to establish chronological stages of development;

* to analyze the contribution of researchers to the study of ancient irrigation;

* to assess the possibility of using traditional technologies today.

Literature Review
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The historiography of irrigation studies in Central Asia, or the scientific study
of irrigation systems, began as early as the late 19th and early 20th centuries.
Among the key research works are the following written sources: V.V. Bartold, who
systematized written sources on the history of water use in the region [5]; D.D.
Bukinich, who studied the origins of irrigated agriculture [7]; Ya.G. Gulyamov,
who conducted a comprehensive study of irrigation in Khorezm [8]; V.M. Masson,
G.N. Lisitsyna, N.G. Minashina, and B.V. Andrianov, who carried out
archaeological and hydrographic reconstructions of ancient systems [9].

Their works laid the foundation for the modern history of hydraulic
engineering in Central Asia. According to archaeological data, the first forms of
artificial irrigation in Central Asia emerged in the 4t-3rd millennia BCE in the
territory of Southern Turkmenistan. Subsequently, in the 3rd-2nd millennia BCE,
irrigation practices spread to the southern regions of present-day Uzbekistan [4].

Ancient civilizations that arose along the banks of great rivers - the Nile
(Egyptian), the Tigris and Euphrates (Sumerian-Akkadian), the Indus (ancient
Indian), the Yellow River (Chinese), the Oxus and Jaxartes (Achaemenid), and
others - recognized the beneficial effects of river flooding. Seasonal moistening and
fertilization of the soil contributed to the development of agriculture; however,
river floods were sometimes weak and at other times destructive. The creation of
irrigation networks - systems of canals and reservoirs - addressed the challenges of
diverting, storing, and delivering water to the most remote areas during the driest
times of the year. J. Steward, the author of the concept of “cultural ecology,” noted
that it is precisely “external conditions and internal characteristics of cultures that
determine a society’s system of adaptation in specific natural environments” [10].

Natural and geographical prerequisites also had a significant influence on the
formation of irrigation in Central Asia, characterized by a sharply continental and
arid climate. For example, the region’s rivers, which are predominantly fed by
glaciers and snow, determined the seasonal nature of the water regime. Despite the
fact that the main water resources are concentrated in mountainous areas,
agricultural zones developed in valleys and oases. Water was the most important
source of life both where agriculture depended on seasonal precipitation and where
fields were irrigated by canals drawn from rivers, since without artificial irrigation
the existence of a large population would have been impossible [2].

As a result, under such conditions, artificial irrigation became a necessary
prerequisite for the existence of sedentary populations. The placement of
settlements along waterways made it possible to form complex canal systems
regulating water supply to agricultural lands.

Research Methodology
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The methodology of this article employs methods of analysis and synthesis,
scientific abstraction, generalization, and comparative theoretical interpretation. In
addition, the scientific basis of the article consists of results and data from studies
by scholars published in both domestic and international academic sources.

Discussion and Results

When considering the diversity and characteristics of irrigation systems in
Medieval Sogdiana and Central Asia, it is advisable to begin with the historical
stages of their development.

Early forms date back to the 4t - 2nd millennia BCE. The first irrigation
structures appeared in Southern Turkmenistan and in river delta regions. Already
in the Geoksyur culture, canal networks several kilometers long are recorded,
serving dozens of hectares of agricultural land.

During the Classical (Antique) period, by the middle of the 1st millennium
BCE, irrigation spread across all major oases, such as the Zarafshan Valley,
Khorezm, Bactria, and Margiana. In particular, systems of main canals with
developed distribution networks were formed.

Another vivid example is the Achaemenid period, dating to the second half of
the 6th century BCE. Persia, under the rule of the Achaemenid dynasty, became a
vast empire stretching from northwestern India to the Mediterranean in the west,
from Egypt in the south to the Black Sea coast and the steppes of Kazakhstan in the
north. The Achaemenid state became the successor and continuator of the
civilizations of Egypt, Mesopotamia, and Central Asia. By conquering and
incorporating various states, the Persians became familiar with irrigation networks
and hydraulic engineering structures.

It was precisely the expansion of the Achaemenid Empire that facilitated the
exchange of engineering technologies. During this period, dams, sluices, water-
lifting devices, and underground water systems (qanats/karez) were actively
introduced.

Among this diversity, the irrigation system of Medieval Sogdiana stood out as
a highly developed agrarian-urban region, where irrigated agriculture formed the
basis of the economy. Let us consider the main types into which this irrigation
system was divided (Table 1).

Table 1

Main Types of Irrigation Systems in Medieval Sogdiana*®

Ne Types of Systems Function Composition

1. Canal irrigation (aryks) Open canals distributed | They included:
r from rivers to agricultural | ® main canals
5. * secondary branches

* regulating structures
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2. Aqueducts Irrigation  systems  that | Their construction indicates
red water supply to urban pigh level of hydraulic
TS, neering design:

* water conduits

* water supply systems

3. Underground canals | Underground galleries | Built  using  advanced
ats/karez) ered water from aquifers: neering  solutions,  they
* reduced evaporation ded:
* protected water from | ¢ tunnels
age * wells
* ensured year-round water | * ventilation shafts
ly
4. Sardobas (water storage | These systems performed a | Underground domed
ms) blex of interrelated functions: (voirs preserved water in high
* provision of agriculture  peratures and served as an
* water supply of cities rtant element of

* support of trade and crafts structure
formation of social and
Inistrative structures

e stabilization of oasis

omies

*The table data were compiled by the author based on an analysis of the
literature.

In Middle Asia and Central Asia, as well as in Transcaucasia, an analogue of
the aqueduct was used —namely, the aryk, a hydraulic engineering structure in the
form of an irrigation canal. Aryks have been used since ancient times and have a
history of approximately 3,000 years. It is believed that aqueducts were invented in
the Middle East in the 2nd millennium BCE, as well as in Ancient Greece from the
7th century BCE. Aqueduct construction reached its greatest development in the
Roman Empire. Aqueducts were also built in England and the United States, but at
a later time. Russia also distinguished itself in aqueduct construction. An example
is the Dzhui-Arziz canal in Samarkand, which supplied water to the city center [6].

The Persian system of karez, a brilliant invention about 3,000 years old,
transported groundwater to cities and agricultural lands, enabling survival in arid
climates. Evidence of this system is widely found in modern Turkmenistan,
demonstrating ancient mastery of hydrology and sustainable water management.
Underground domed reservoirs preserved water under high temperatures and
served as an essential element of caravan route infrastructure. Control over water
effectively meant control over territory and state development.

Sardobas were complex engineering structures with a domed design,
waterproof walls, and a ventilation system. They ensured water preservation in
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high temperatures and prevented evaporation [3]. The possibility of using ancient
irrigation technologies today, and their analysis, shows that many ancient solutions
possess high sustainability and environmental friendliness.

Conclusion

Thus, the irrigation systems of Sogdiana and Central Asia represent a unique
engineering and cultural heritage that formed the foundation for the development
of urban civilizations in the region. Their evolution followed a long path - from
early canals of the 4th millennium BCE to complex medieval hydraulic systems.

Summarizing the above, the following conclusions and proposals can be
made:

1. Ancient societies created sustainable water-use models adapted to arid
environments. Studying these systems has not only historical significance but also
practical value for solving modern water management problems. For example, the
following potentially applicable elements can be identified:

1. Gravity-fed water supply systems (requiring no energy input) -
relevant in the context of today’s “green economy,” and also valuable for
expressing the identity of regional architecture, art, and culture;

2. Underground channels to reduce evaporation - relevant for
environmental concerns and modern urban planning;

3. Local reservoirs such as sardobas - these not only support agriculture
and urban water supply but also sustain tourism and crafts, shape social, cultural,
and administrative structures in the management and use of irrigation
infrastructure, and preserve the identity and attractiveness of local culture;

4. Distributed networks of small canals - increasingly important today
due to the growing significance of eco-technologies; they are environmentally
friendly and demonstrate rational use of water resources while reflecting local
engineering traditions and architectural uniqueness.

2. Modern technologies can integrate traditional methods with digital
monitoring of water resources. This is especially relevant for regions facing
increasing water scarcity, including modern Uzbekistan.

3. The integration of traditional experience with modern technologies can
become an important direction for the sustainable development of Central Asia,
both economically and culturally.
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