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“Underground Aqueducts Handbook offers the first synthesis on aqueducts, o

including those conveying water and those tapping groundwater. This is the most Weingartner u e u c s
comprehensive review of agueduct technology as it concerns most continents and N

most periods, from prehistory to the present day, thanks to a multidisciplinary d

approach. It underlines the necessity to preserve and reuse, or redevelop, such 2 . :

sustainable technologies in the global context of aridification and increasing need
for water supply.”

— Julien Charbonnier, Laboratory ArScAn, Nanterre, France

“...the material is well documented and convincing. Any specialist and many
common readers should be interested to have this book on their bookshelf.”

— T.P Tassios, National Technical University of Athens, Greece

In ancient times, urban development required that water be transported from distant
springs to centralized locations, and this practice over time further advanced the
evolution of increasingly complex aqueducts.Their design and construction required
knowledge of mathematics, tunneling, geomechanics, hydraulic principles, and
more. These technologies are the underpinning of modern achievements in water
supply engineering and water management practices.
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Written by leading experts from around the world, Underground Aqueducts Hand-
book presents the major engineering achievements in underground aqueducts
throughout history. It examines the technological developments, hydraulic fea-
tures, and management practices related to the underground aqueduct technolo-
gies worldwide, and presents case studies of aqueducts from nearly 30 different

JooqpueH
sjonpanby punoibiapun

countries. This interdisciplinary work includes insight into the relevant engineering, H"
hydrology, environmental sciences, and geosciences, as well as the archaeology = "
and history of each example. It provides valuable insights into water technologies w o'
and management with respect to durability, adaptability to the environment, and N
sustainability, and compares the technological developments from several regions X
over several periods in time. ’
'."
Paradigms of these technologies and practices (not widely known among engineers) ' . '.
have practical application to modern-day water engineering, and help address ”N
the issues of sustainability, cost-effectiveness, and decentralization. The book ! 4’
emphasizes that the future trends of underground aqueducts should consider @ SN ey —— = o= N ) i;‘*.ﬂ
the possibility and practicality of integrating older, proven technologies into o e o T T e e e Eh /i L i q

FULL CROSS SECTION PILOT TUNNELS

today'’s infrastructure.
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Preface

The rapid technological progress in the twentieth century created a disregard for past water supply
management and sustainability. In the future, urbanization will continue to increase, and 80%-90%
of the future world growth (~145,000 inhabitants/day) will be in urban areas. Thus, new specific
water supply technologies need to be developed, based on sustainable principles, for serving dif-
ferent sizes of cities and peri-urban regions. Also, many unresolved problems related to the water
management principles, such as collection and transportation of water by underground infrastruc-
tures, their durability, cost effectiveness, and sustainability issues, will be intensified to an unprec-
edented degree, especially in the developing world.

Traditional underground hydro-technologies presented major achievements globally in the scien-
tific field of underground aqueducts throughout the millennia. This book provides valuable insights
into various underground hydraulic works, for example, qanats (which are referred to with a par-
ticular local term in various regions of the world), tunnels, and various types of inclined galleries,
with and without shafts, which transfer ground and/or surface water from an area, usually moun-
tainous, to the lowlands—sometimes several kilometers away for use. Management issues of their
characteristics of durability, adaptability to the environment, and sustainability are also considered.
In addition, a comparison of the water technological developments in several civilizations has been
made. These technologies are the underpinning of modern achievements in underground aqueduct
engineering practices. It is the best proof that “the past is the key for the future.”

This book focuses on the technological developments and management practices related to
worldwide underground aqueduct technologies throughout the millennia. Paradigms of these tech-
nologies and management practices presented in this book (not widely known among engineers)
may have some importance for water engineering even today. The hydraulic features of several
categories of underground aqueduct technologies in numerous parts of the world are presented
and discussed in this book. Finally, an attempt has been made to clarify the distinctive categories
of such technologies through their historical development. In addition, potential future trends of
underground aqueducts are considered including the possibility of combining old technologies with
today’s available infrastructure (e.g., Tunnel boring machine).

About 66 authors from several disciplines and from 4 continents and 26 counties have col-
laborated on this book. The disciplines include archaeology, hydrology, history, engineering, life
sciences, health sciences, environmental sciences, biology, and geosciences. The geographical
coverage is very wide, and it is divided into 8 parts and 29 Chapters as follows:

Part I. Introductory (one)

Part II. Europe (Germany, Croatia, and Greece)

Part ITI. Africa (Algeria, Egypt, and Libya)

Part IV. Middle East (Iran, Israel, Jordan, Oman, Saudi Arabia, Syria, Turkey, and United
Arab Emirates)

Part V. Eurasia (Armenia, Azerbaijan, and Kazakhstan)

Part VI. Asia (Afghanistan, China, India, Japan, Pakistan, and Thailand)

Part VII. Americas (Chile, Peru, and Mexico)

Part VIII. Past, Present, and Future Trends

Finally, we appreciate the efforts and contributions of the authors who have written about the labors
of humankind to bring hydraulic works to the people and cities. We also acknowledge the assistance
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of the CRC Press staff, particularly of Joseph Clements and Melisa Sedler, for their professional
efficiency, fruitful cooperation, useful guidance, and helpful contribution for 15 months.
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