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Professor Ezio TODINI 

A hydraulic engineering graduated from the University of Pisa, Professor Ezio Todini joined the IBM Pisa Scientific Centre in 1970. 

Since 1980, he has held the chair of Hydrology at the University of Bologna. He is also President of the Management Board of ProGeA (Protezione e Gestione Ambientale), a Spin-off company of the same University. 

He combined his role as a Research Scientist at the IBM Pisa Scientific Centre (1970-79) with that of Professor of Applied Hydromechanics at the University of Pisa (1973-80) and of Water Resources Planning at the University of Florence (1979-81). 

His background and experience includes Hydrology, Hydraulics, Statistics, Numerical Methods and Operations Research.

Professor Todini’s research activity, documented by more than 180 articles, has always been directed towards both the theoretical aspects and their practical application. His original studies in synthetic hydrology have produced a stochastic generation model, which preserves both long and short-term correlation, for the statistical assessment of the Aswan reservoir operating policy. His research in rainfall-runoff modelling has produced several models, the CLS (1976), the ARNO (1989) (which was also included as the soil moisture balance component of the ECHAM GCM model) and the TOPKAPI (1998) models, that have been extensively applied all over the world. His approach to flood routing has produced models such as the PAB and the PABL, particularly suited for real-time flood forecasting. These models are now in operation on many rivers, together with a 1D/2D package based upon Control Volume Finite Elements.

Research in Kalman filtering produced the Mutually Interactive State and Parameter  (MISP) estimation technique, which is used in many real-time applications and an original inverse model (INVE) for the semi-automatic estimation of transmissivity parameters in groundwater   models. Professor Todini also developed approaches for the assessment of parameter uncertainty in Kriging and is now proposing a combined block Kriging - Bayesian technique for the optimal combination of rain-gauge, radar and satellite precipitation estimates.

In 1978, he invented an algorithm for the analysis of looped water distribution networks (the Global Gradient Method) that has recently been adopted by the US-EPA as the basis of their EPANET package, the most popular and widely used freeware for water distribution networks.

Finally his work in stochastic optimisation of reservoirs has led to the development of a real time management scheme, which combines an assessment of forecasting uncertainty with a minimisation of the expected costs and damages. Since 1997 it has been applied successfully in the operational control of Lake Como. 

His current research includes the link of Limited Area Models with rainfall runoff models for reducing flood forecasting uncertainty while extending the forecasting lead-time. 

Prof. Todini has been very active in international associations and organisations. Vice- President of IAHS-ICWRS from 1984 to 1991 and of IAHS from 1992 to 1995, he has collaborated with WMO for the inter-comparison of Rainfall-Runoff Conceptual Models, prepared the statistical analysis for the Snow-melt Model Inter-comparison and participated in the Real-Time Updated Rainfall-Runoff Model Inter-comparison. He has taken an active role in the design and the setting up of HOMS (Hydrological Operational Multipurpose Sub-system), he has prepared an Italian version of the International Glossary of Hydrological Terms for UNESCO and, as a consultant, he has taken part in several missions on behalf of WMO in Central America, China and the Caribbean and FAO in Uganda and Ethiopia.

In the past, Prof. Todini has led many international research projects including two projects dealing with models of Lake Nasser and the Nile, an EUREKA ENVISYSTEM EU-487 for development of a Decision Support System (DSS) at catchment scale, two EU funded projects on real-time flood forecasting, FUCHUN and AFORISM, and participated to several others, in the domain of hydrology and water resources, such as CARPE DIEM, MITCH, TELFLOOD, VAHMPIRE, CC-HYDRO, EFEDA-ECHIVAL, SLAPS1 and SLAPS2. Moreover, he has completed the development of a DSS for the environmental assessment of Water Resources Planning based on the principle of Environmental Balance on behalf of the Egyptian Ministry of Public Works and the Egyptian Environmental Agency and an innovative DSS aiming at Sustainable Management of Water Resources within the frame of project WaterStrategyMan.
Prof. Todini has been very active in real time flood forecasting. He has developed more than 10 operational real-time flood forecasting systems in Italy, Germany and China, and recently he participated to project EFFS for the development of an European Flood Forecasting System and has been the Co-ordinator of the EU funded project MUSIC dealing with the Bayesian combination of rain-gauges, radar and satellite areal rainfall estimates and the assessment and communication of uncertainty to End-Users. 

Presently, Professor Todini is participating to project FLOODsite and is the co-ordinator for the writing of a report on “Understanding and Reducing Uncertainty in Flood Forecasting”, within the frame of the Concerted Action ACTIF.
Finally, Professor Todini has been the author of Chapter HSA131 of the Encyclopedia of Hydrological Sciences, J. Wiley & Sons and is a member of the of WMO OPACHE group for the writing of the WMO Manual on Real Time Flood Forecasting.
