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Preface

The importance of studies on storminess and their effects has enlarged during

the last decades, as the frequency and magnitude of hydrological disasters are

enormously increased in many places.

The book is an excellent overview of the storminess action on the Earth, with

particular care on the erosivity and environmental changes in the Mediterranean

area. As known, this area is one of the most hit zones of the world because of its

climate and urban conditions. Flash floods, debris flows, landslides and erosion, but

also droughts and deterioration of the environment, are constant menaces for the

safety in the Mediterranean area.

Only recently, two main events hit the town of Genua (4 November 2011) and

some villages of North-Eastern Sicily (22 November 2012), causing deaths and

urban and agricultural devastation. As these recent events highlight, we are still

unable to forecast these events to avoid or limit their damages. Thus, studies in this

field are very important.

Observations and model development have been described in Part I, whereas

erosivity has been analysed in Part II. Some aspects about the environmental

changes are described in Part III, where specific sites-examples have been analysed.

Thanks to long data information, Part IV describes the historical climatology events

for some Italian zones, and proposes an attempt to forecast the storminess in

Naples area.

All topics are relevant, and I wish that this book will earn the deserved interest

inside the scientific and management/government communities, as it collects many

data and examples, and shows useful methods of testing.

Professor of Geological Engineering Francesco Fiorillo

University of Sannio, Benevento, Italy

v





Contents

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Nazzareno Diodato and Gianni Bellocchi

Part I Observations and Model Development

2 Extreme Rainfalls in the Mediterranean Area . . . . . . . . . . . . . . . . . 17

Luigi Mariani and Simone Gabriele Parisi

3 Rainfalls and Storm Erosivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Nazzareno Diodato and Marcella Soriano

4 Finding Simplicity in Storm Erosivity Modelling . . . . . . . . . . . . . . . 53

Nazzareno Diodato and Giuseppe Aronica

5 Characteristics of Flash Flood Regimes

in the Mediterranean Region . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Marco Borga and Efrat Morin

Part II Storminess and Erosivity Modelling

6 Spatial Pattern Probabilities Exceeding Critical

Threshold of Annual Mean Storm-Erosivity

in Euro-Mediterranean Areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Nazzareno Diodato

7 Landscape Scales of Erosive Storm Hazard Across

the Mediterranean Region . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Nazzareno Diodato and Gianni Bellocchi

vii



8 Monthly Erosive Storm Hazard Within River Basins

of the Campania Region, Southern Italy . . . . . . . . . . . . . . . . . . . . . 117

Nazzareno Diodato, Giovanni Battista Chirico, and Nunzio Romano

9 Storm-Erosivity Model for Addressing Hydrological

Effectiveness in France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

Gianni Bellocchi and Nazzareno Diodato

10 Modelling Long-Term Storm Erosivity Time-Series:

A Case Study in the Western Swiss Plateau . . . . . . . . . . . . . . . . . . . 149

Nazzareno Diodato, Gianni Bellocchi, Katrin Meusburger,

and Gabriele Buttafuoco

11 Temporal and Spatial Patterns in Design–Storm

Erosivity Over Sicily Region . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165

Nazzareno Diodato

Part III Storminess and Environmental Change

12 Historical Reconstruction of Erosive Storms Driving

Damaging Hydrological Events in the Bonea Basin,

Southern Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179

Nazzareno Diodato, Gianni Bellocchi, Francesco Fiorillo,

and Antonia Longobardi

13 Triggering Conditions and Runout Simulation

of the San Mango sul Calore Debris Avalanche,

Southern Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193

Luigi Guerriero, Paola Revellino, Aldo De Vito, Gerardo Grelle,

and Francesco Maria Guadagno

14 Climate-Scale Modelling of Rainstorm-Induced Organic

Carbon Losses in Land-Soil of Thune Alpine Areas,

Switzerland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

Nazzareno Diodato and Gianni Bellocchi

15 Hydroclimatological Modelling of Organic Carbon

Dissolution in Lake Maggiore, Northern Italy . . . . . . . . . . . . . . . . . 215

Gianni Bellocchi and Nazzareno Diodato

Part IV History and Perspective

16 A Digression on the Analysis of Historical Series

of Daily Data for the Characterization

of Precipitation Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

Maria Teresa Lanfredi and Maria Macchiato

viii Contents



17 Historical Climatology of Storm Events in the Mediterranean:

A Case Study of Damaging Hydrological Events

in Calabria, Southern Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Olga Petrucci and Angela Aurora Pasqua

18 Storminess Forecast Skills in Naples, Southern Italy . . . . . . . . . . . . 269

Nazzareno Diodato

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

Contents ix





Contributors

Giuseppe Aronica Department of Civil Engineering, University of Messina,

Messina, Italy

Gianni Bellocchi Grassland Ecosystem Research Unit, French National Institute

of Agricultural Research, Clermont-Ferrand, France

Marco Borga Department of Land, Environment, Agriculture and Forestry,

University of Padua, Legnaro, PD, Italy

Claudio Bosco Civil and Building Engineering, Loughborough University,

Leicestershire, United Kingdom

Gabriele Buttafuoco Institute for Mediterranean Agriculture and Forest Systems,

Italian National Research Council, Rende, CS, Italy

Giovanni Battista Chirico Department of Agricultural Engineering, University of

Naples Federico II, Portici, Naples, Italy

Aldo De Vito Sciences and Technology Department, University of Sannio,

Benevento, Italy

Nazzareno Diodato Met European Research Observatory, Benevento, Italy

Francesco Fiorillo Sciences and Technology Department, University of Sannio,

Benevento, Italy

Gerardo Grelle Sciences and Technology Department, University of Sannio,

Benevento, Italy

Francesco Maria Guadagno Sciences and Technology Department, University

of Sannio, Benevento, Italy

Luigi Guerriero Sciences and Technology Department, University of Sannio,

Benevento, Italy

Maria Teresa Lanfredi Institute of Methodologies for Environmental Analysis,

Italian National Research Council, Tito Scalo, PZ, Italy

xi



Antonia Longobardi Department of Civil Engineering, University of Salerno,

Fisciano, SA, Italy

Maria Macchiato Department of Physical Sciences, University of Naples

Federico II, Naples, NA, Italy

Luigi Mariani Division of Plant Production, University of Milan, Milan, Italy

Katrin Meusburger Institute of Environmental Geosciences, University of Basel,

Basel, Switzerland

Efrat Morin Department of Geography, Hebrew University of Jerusalem,

Jerusalem, Israel

Simone Gabriele Parisi Division of Plant Production, University of Milan, Milan,

Italy

Angela Aurora Pasqua Research Institute for Hydrogeological Protection, Italian

National Research Council, Rende, CS, Italy

Olga Petrucci Research Institute for Hydrogeological Protection, Italian National

Research Council, Rende, CS, Italy

Paola Revellino Sciences and Technology Department, University of Sannio,

Benevento, Italy

Nunzio Romano Department of Agricultural Engineering and Agronomy,

University of Naples Federico II, Portici, NA, Italy

Marcella Soriano Sciences and Technology Department, University of Sannio,

Benevento, Italy

xii Contributors



Reviewers

Maria Concepción Ramos, Department of Environmental and Soil Sciences –

University of Lleida, Spain, cramos@macs.udl.es

Maria Teresa Lanfredi, Institute of Methodologies for Environmental Analysis –

Italian National Research Council, Tito Scalo (PZ), Italy, maria.lanfredi@imaa.cnr.it

Gianni Bellocchi, Grassland Ecosystem Research Unit – French National Institute

of Agricultural Research, Clermont-Ferrand, France, giannibellocchi@yahoo.com

Marco Piccarreta, Department of Geology and Geophysics – University of Bari,

Italy, pcmr01n6@uniba.it

Gianni Tartari, Water Research Institute – Italian National Research Council,

Brugherio (MB), Italy, gianni.tartari@gmail.com

Sergio Grauso, Environmental Protection and Technologies Division – Italian

National Agency for New Technologies, Energy and the Environment, Rome,

Italy, sergio.grauso@enea.it

Sante Laviola, Institute of Atmospheric Sciences and Climate – Italian National

Research Council, Bologna, Italy, laviola@isac.cnr.it

xiii


