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 Abstract 

Sardobas, dome-covered water reservoirs constructed along the medieval 

caravan routes of Central Asia, constituted one of the most significant hydraulic 

engineering achievements in the arid regions crossed by the Silk Road. Their 

construction enabled the sustainable movement of merchants, travelers, and 

caravans through deserts where natural water resources were scarce. This study 

examines the historical development, architectural characteristics, engineering 

principles, and socio-economic significance of sardobas from the medieval period 

until the early modern era. Special attention is devoted to the role of the Timurid 

Empire and the Shaybanid ruler Abdullah Khan II in expanding and restoring these 

hydraulic structures as part of broader efforts to strengthen international trade and 

regional communication. The research also investigates the technological methods 

employed in the construction of sardobas, including the selection of suitable 

locations, the use of locally produced baked bricks, sophisticated ventilation 

systems, and various water supply mechanisms adapted to diverse geographical 

conditions. Furthermore, the study analyzes the geographical distribution of 

surviving sardobas throughout Central Asia and evaluates their contribution to 

commercial infrastructure along the Silk Road. Drawing upon historical literature, 

archaeological investigations, and architectural studies, this article demonstrates 

that sardobas represented not merely water storage facilities but highly 

sophisticated engineering monuments that integrated environmental knowledge, 
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architectural innovation, and economic planning. Their preservation provides 

valuable insights into the technological capabilities and infrastructural organization 

of medieval Central Asian civilization. 

Keywords: Sardoba, Silk Road, hydraulic engineering, caravan routes, Central 

Asia, medieval architecture, Abdullah Khan II, Timurid Empire. 

Introduction 

For more than two millennia, the Great Silk Road functioned as one of the 

world's most influential transcontinental communication networks, facilitating 

commercial exchange, diplomatic relations, technological innovation, and cultural 

interaction between the civilizations of East and West. Beyond its economic 

importance, the Silk Road served as an extensive corridor through which religions, 

scientific knowledge, artistic traditions, and social values spread across Eurasia [1]. 

The sustainability of this complex transportation network depended not only upon 

political stability and commercial demand but also upon the existence of reliable 

infrastructure capable of supporting long-distance travel through some of the most 

environmentally challenging regions of Central Asia. 

Among the numerous engineering structures that ensured the continuity of 

caravan traffic, sardobas occupied a particularly important position. These dome-

covered water reservoirs were constructed primarily within desert and semi-desert 

landscapes where natural sources of drinking water were either absent or 

insufficient for regular caravan movement [2]. Their strategic placement along 

caravan routes enabled merchants, pilgrims, diplomats, and travelers to replenish 

water supplies while simultaneously providing drinking water for pack animals 

that transported commercial goods across vast distances. 

The emergence and expansion of caravan routes frequently determined the 

construction of urban settlements, military fortifications, caravanserais, and 

hydraulic facilities. Sardobas therefore formed an indispensable component of the 

broader transportation infrastructure that supported regional and international 

trade. Their location was carefully selected according to environmental conditions, 
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topographical characteristics, groundwater availability, and the average daily travel 

distance of caravans. Historical evidence indicates that the interval between 

neighboring sardobas generally ranged between 25 and 30 kilometers, 

corresponding to the typical distance covered by camel caravans during a single 

day of travel [3]. 

During the medieval period, particularly under the rule of Amir Timur and 

his successors, substantial investments were made in the restoration and 

construction of transportation infrastructure across Transoxiana. Numerous 

caravanserais, bridges, roads, and water facilities were established or reconstructed 

to facilitate commercial exchange throughout the empire [4]. The development of 

sardobas formed an essential component of these state-sponsored infrastructural 

policies. Construction materials including baked bricks, alabaster mortar, 

specialized waterproof mixtures prepared from reed ash, and even water required 

during construction were transported by caravans to remote desert locations before 

building activities commenced [5]. 

The political fragmentation that followed the decline of the Timurid Empire 

during the late fifteenth century contributed to a gradual reduction in the intensity 

of Silk Road commerce. Simultaneously, the discovery of maritime trade routes 

connecting Europe with Asia significantly altered the geography of international 

trade, reducing the strategic importance of many overland commercial networks 

[6]. Nevertheless, caravan routes across Central Asia continued to operate for 

regional commerce, pilgrimage, and diplomatic communication. Consequently, the 

maintenance of sardobas remained essential for sustaining economic interaction 

within the region. 

A renewed phase of infrastructural development emerged during the reign of 

Abdullah Khan II (1557–1598), one of the most influential rulers of the Shaybanid 

dynasty. After successfully reuniting much of Transoxiana under centralized 

political authority, Abdullah Khan II implemented extensive construction projects 

designed to revive commerce and improve transportation infrastructure. Historical 
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sources indicate that numerous sardobas were either newly constructed or 

comprehensively restored during his reign, particularly along major caravan routes 

extending from Turkestan toward Balkh and Merv [7]. These projects reflected not 

only architectural achievements but also deliberate governmental policies aimed at 

strengthening regional economic integration. 

From an engineering perspective, sardobas represent remarkable examples 

of medieval hydraulic technology. Their construction required sophisticated 

understanding of geology, hydrology, climatology, architecture, and structural 

engineering. Builders carefully adapted each structure to local environmental 

conditions, utilizing groundwater systems, qanats (karez), rainfall collection, or 

nearby canals depending upon regional hydrological characteristics [8]. The dome-

shaped superstructure minimized evaporation, while specially designed ventilation 

openings maintained low water temperatures and ensured continuous air 

circulation. Historical accounts even mention the introduction of small fish into 

reservoirs to preserve water quality over extended periods [9]. 

The Persian origin of the word sardoba, derived from sard (cold) and ab 

(water), accurately reflects the primary function of these structures: preserving cool 

and potable water throughout the year despite the extreme climatic conditions of 

Central Asian deserts [10]. Similar hydraulic structures remain in use in parts of 

Iran and Khorasan under the name ab-anbar, illustrating the broader technological 

traditions shared across the Iranian and Central Asian cultural sphere. 

Scientific investigation of sardobas began during the early Soviet period. In 

1928 researchers from the Central Asian Museum initiated systematic 

documentation of these monuments. Subsequently, in 1930, hydrogeologist M. M. 

Reshetkin organized comprehensive surveys of sardobas located primarily within 

the deserts of the Kashkadarya region and prepared one of the earliest distribution 

maps of these hydraulic monuments [11]. These pioneering investigations 

established the foundation for subsequent archaeological and architectural research 

concerning medieval water management systems. 
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Despite the undeniable importance of sardobas for understanding medieval 

infrastructure, hydraulic engineering, and Silk Road studies, comprehensive 

historical analyses integrating their technological, architectural, and socio-

economic dimensions remain relatively limited. Most existing publications focus 

either on architectural description or archaeological documentation without 

sufficiently examining their broader historical significance within the commercial 

and political development of Central Asia. 

Therefore, the present study aims to analyze the historical evolution of 

sardobas as hydraulic structures associated with the Silk Road, to examine their 

construction technology and architectural characteristics, to evaluate their 

geographical distribution across Central Asia, and to assess their contribution to 

the development of medieval trade, communication, and state infrastructure. 

Through interdisciplinary analysis of historical, archaeological, architectural, and 

geographical evidence, this research seeks to contribute to a more comprehensive 

understanding of one of Central Asia's most remarkable engineering achievements. 

Materials and Methods 

Research Design 

This study employs an interdisciplinary historical research approach to 

examine the emergence, development, and functional significance of sardobas as 

hydraulic structures along the medieval Silk Road in Central Asia. The research 

integrates methods from historical studies, archaeology, architectural history, 

historical geography, and the history of technology. Such a multidisciplinary 

framework makes it possible to evaluate sardobas not merely as architectural 

monuments but also as elements of an integrated transportation and water-

management system that sustained long-distance trade across arid environments. 

The research is qualitative in nature and is based on comparative historical 

analysis. Particular emphasis is placed on understanding how political, economic, 

environmental, and technological factors influenced the construction, distribution, 

and continued use of sardobas from the Timurid period through the Shaybanid era. 
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Sources of Data 

The study is based on several categories of historical evidence. 

The first group consists of historical literature concerning the Silk Road, 

medieval trade routes, caravan infrastructure, and the political history of 

Transoxiana. These sources provide valuable information regarding the strategic 

importance of caravan routes and state-sponsored construction activities during 

different historical periods [1]. 

The second group includes archaeological reports and architectural 

investigations carried out during the twentieth century. These publications 

document the structural characteristics, dimensions, construction techniques, 

preservation conditions, and geographical distribution of surviving sardobas 

throughout Uzbekistan, Turkmenistan, and neighboring regions [2]. 

The third category comprises hydrogeological and engineering studies 

devoted to traditional water-management systems in Central Asia. These works 

provide important information concerning groundwater utilization, qanat (karez) 

systems, rainwater collection, and environmental adaptation in medieval hydraulic 

engineering [3]. 

Additionally, the study utilizes historical cartographic materials produced 

during Soviet archaeological expeditions, particularly the surveys organized under 

the direction of hydrogeologist M. M. Reshetkin in the early twentieth century. 

These maps enable reconstruction of the spatial organization of sardobas along 

major caravan routes and facilitate analysis of their relationship with caravanserais 

and settlements [4]. 

Historical Analysis 

Historical analysis was conducted through chronological examination of the 

evolution of caravan infrastructure from the early medieval period to the late 

sixteenth century. 

Particular attention was devoted to identifying the principal stages in the 

development of sardobas: 
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– the emergence of water reservoirs alongside caravan routes;  

– infrastructural expansion during the Timurid Empire;  

– the decline associated with political fragmentation after the collapse of 

Timurid rule;  

– the restoration and construction programs implemented under 

Abdullah Khan II.  

The research also investigates how changes in international trade patterns —

including the growing importance of maritime commerce following the European 

Age of Discovery—affected overland transportation networks and consequently 

influenced the maintenance and construction of hydraulic facilities [5]. 

Comparative Architectural Analysis 

A comparative architectural method was employed to analyze the structural 

characteristics of surviving sardobas located across Central Asia. 

The comparison focuses on several architectural variables, including: 

– reservoir diameter;  

– dome construction;  

– foundation design;  

– wall thickness;  

– ventilation openings;  

– entrance orientation;  

– waterproofing technology;  

– methods of water supply.  

Special attention was given to regional variations in construction techniques 

between the deserts of Kashkadarya, Bukhara, Jizzakh, Syrdarya, and present-day 

Turkmenistan. 

The study also compares Central Asian sardobas with the Iranian ab-anbar 

system in order to identify shared engineering traditions and regional adaptations 

within medieval Islamic hydraulic architecture [6]. 

Geographical Analysis 
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Spatial analysis constitutes an important component of the research. 

Historical maps and archaeological documentation were used to identify the 

geographical distribution of preserved sardobas throughout Central Asia. 

The analysis demonstrates that approximately forty-four sardobas remain 

identifiable today. Their regional distribution is as follows: 

Turkmenistan – 16;  

Bukhara region – 10;  

Khujand–Tashkent–Jizzakh corridor – 6;  

Karshi Desert – 12 [7].  

The geographical distribution was further analyzed in relation to caravan 

travel distances. Historical evidence indicates that sardobas were generally 

constructed at intervals of approximately 25–30 km, corresponding to the average 

daily distance traveled by camel caravans. This regular spacing suggests careful 

planning rather than random placement and demonstrates the existence of 

organized transportation infrastructure administered by medieval states. 

Technological Reconstruction 

The study reconstructs the construction process of sardobas using 

archaeological evidence, engineering observations, and historical descriptions. 

According to historical accounts, builders first selected elevated locations 

protected from seasonal flooding while remaining accessible to groundwater or 

other reliable water sources. 

– The construction process included several successive stages: 

– leveling the construction site;  

– marking concentric circles using wooden stakes and ropes;  

– preparing stone foundations;  

– erecting circular brick walls;  

– constructing the dome;  

– installing ventilation shafts;  

– connecting water supply channels;  
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– applying waterproof mortar to interior surfaces.  

Most baked bricks were produced locally in temporary kilns established near 

construction sites because transportation of thousands of bricks across desert 

landscapes was economically impractical [8]. 

The analysis also examines the composition of traditional construction 

materials, including baked brick, alabaster mortar, and waterproof mixtures 

prepared from reed ash and clay. These materials contributed significantly to the 

remarkable durability of many surviving sardobas. 

Functional Assessment 

Beyond architectural analysis, this study evaluates the practical functions 

performed by sardobas within the broader economic landscape of medieval Central 

Asia. 

– Their functions are analyzed from four complementary perspectives: 

– provision of potable water for merchants and travelers;  

– supply of water for transport animals;  

– support of caravanserais and commercial stations;  

– stabilization of long-distance trade across arid environments.  

The research further considers their indirect contributions to regional 

economic development, settlement formation, political integration, and 

intercultural communication along the Silk Road [9]. 

Research Limitations 

Several limitations should be acknowledged. 

First, many sardobas have been destroyed or severely damaged over the past 

centuries, restricting opportunities for direct architectural investigation. 

Second, written historical sources concerning their construction remain 

relatively scarce, often providing only brief references without detailed technical 

descriptions. 

Third, archaeological excavations have not been conducted at every 

surviving monument, resulting in uneven levels of documentation. 

Part:__24___1_ : __October

https://global-science-review.com/


EDUCATION SCIENCE AND INNOVATIVE IDEAS IN THE WORLD 

 

 

729 

 
 

 

   https://global-science-review.com/                      

 

Despite these limitations, the combination of historical records, 

archaeological evidence, hydrogeological studies, and architectural analyses 

provides a sufficiently reliable basis for reconstructing the historical development 

and engineering significance of sardobas within the Silk Road transportation 

system. 
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