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PREFACE

Hydraulic, hydrologic and water resources engineers have been
concerned for a long time about fai'lure phenomena. One of the major
concerns is the definition of a failure event E, of its probability of
occurrence P(E), and of the cornplementary notion of reliability.
However, as the stochastic aspects of hydraulics and water resources
engineering were.developed, words such as "failure," "reliability,', and
"risk" took on different meanings for different specialists. Foi'
example, "risk"'is defined in a Bayesian framevlork as the expected loss
resulting from a preqisely defined failure event, wh'ile according to the
pract'ice of stochastic hydraulics it is the probability of occurience of
a failure event. The need to standardize the various concepts and
operational definjtions generated numerous excit'ing discussions between
the co-editors of this book during 1983-84 when L. Duckstein, under
sponsorship of the Alexander von Humboldt Foundation (FR[i), was working
with E. Plate at the Instjtute of Hydroiogy and Water'Resburces of the-
Un'iversity of Karlsruhe. After coniulting-with the Scjent'ifjc Affairs
Divis'ion of NAT0, an organizing committee was formed. This comittee --J. Bernier (France), l'|. Benedini (Ita1y), s. sorooshian (u.s.A. ), and
co-directors L. Duckstein (u.s.A.) and-E.J. plate (F.R.G.) -- bi6ughtjnto being this r',lAI0 Advanced Study Instjtute (ASIi

Precisely stated, the purpose of this ASI was to present
overview of existing_work in the broad area of relia'bility wpointing out topics for further development. In order to'pr
coherent set of I ectures, substantial effort was undertaken
common mathematical framework for the various aspects of relrisk 'in water resources. This framework was to include thereliab'i1ity aspects that refer to failure of structures suchspillways, 1akes, and locks, and the target-rerated reliabilthat deal with water supply, both quanti[y and quality, forpurposes. The ASI program thus inclucred sets of tutorial le
background, state-of-the-art, and p'ioneering aspects of relr.isk. The present book is a reorganized and edited version ,

the lectures presented during the-ASI.
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sectors, and advanced graduate students working in various hydrology and
water resources-related branches of engineering. Th'is is also the
background of the participants in the ASI.
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