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 VIPACCO RIVER BASIN 

Vipacco is 45 km in length with a watershed of nearly 

600 km2 

September, 2009 
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According to the EC Flood Directive, flood risk results as “the combination of the probability of 
a flood event and of the potential adverse consequences". Such general statement often finds 
its operational implementation for producing flood risk maps both in the literature and in 
national regulations and guidelines as the product of hazard, vulnerability and exposure. 

R = H x V x E = H x D 
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Risk quantification is expressed in relative terms (the risk of one exposed element corresponds 
to a a value between 0  and 1 where 0 represents the case where there’s no risk and 1 the 
maximum risk for the exposed element) 
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2007/60/EC 

D.Lgs. 49/2010 

2007/60/EC D.Lgs. 49/2010 2007/60/EC D.Lgs. 49/2010 2007/60/EC 

 

Eastern Alps Hydrographic 

 District Plan 
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RECEPTORS 

• People (P) (2007/60/CE-art.6.5.a), (D.Lgs.23.02.2010 - art.6.5.a); 

• Economical activities (A) (2007/60/CE-art.6.5.b): buildings. agriculture, 

natural and semi-natural areas (D.Lgs. 23.02.2010-art.6.5.d), infrastructure and 

strategical structure (D.Lgs. 23.02.2010-art.6.5.b); 

• Cultural (D.Lgs.23.02.2010-art.6.5.c) and environmental heritage (E) 

(2007/60/CE (art.6-5.c), including the installations described in the attached I of 

DLgs n°59/2005 and the protected area described in DLgs 152/2006 
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The three macro-categories find their 

descriptors in the land use classes that 

are identified considering also the 

reporting sheet of November 2010 

Weights related to different receptor-

related risks, land use classes and score 

for Hazard, Vulnerability and Exposure  

classes are defined on the basis of 

existing and already approved Eastern 

Alps Hydrographic District Plans and 

National guide line 

Regional dataset (MOLAND) was used 

for land use identification 
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For each scenario the following elements shall be shown: 

1.The flood extent 

2.Water depths 

3.Where appropriate, the flow velocity or the relevant water flow” 

 

2007/60/EC DIRECTIVE (Article 6) 

“Member States shall…prepare flood Hazard maps …that 

shall cover  the geographical areas which could be flooded 

according to the following scenarios: 

1.Floods with a low probability  

2.Floods with a medium probability 

3.Floods with a high probability where appropriate 

Tr = 30 years 

Tr = 100 years 

Tr = 300 years 
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RAINFALL DATA DESIGN PRECIPITATION 

time 

Legenda

TR=100 Durata=60 ore
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 i= 1,…nrainfall_stations 

(Burlando et Rosso, 1991; 1996).  

),,( tyxhT

Rainfall time distribution (using 

geometric forms and a random 

cascade) 

Rainfall space distribution (using 

a geostatistical interpolation - 

kriging) 

(Gupta et al, 1993) 

(Boni et al., 2008; Zanetti et al., 2008)  

RESULTS: 
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Water depth – Tr 100 years 
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Water Speed – Tr 100 years 
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R H V E x = x 

Water heigth – Tr 100 years 

Water Speed – Tr 100 years 

PAT, Piano Generale di Utilizzazione delle Acque Pubbliche, 2006  

Hazard Intensity – Tr 100 years 

(WH, WS) I(WH,WS) H(I) 

Intensity Function and Hazard score 

Provincia Autonoma di Bolzano, Direttive per la redazione dei Piani 

PZP e CRS, 2008 
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R H V E x = x 

(WH, WS, L) VRECEPTORS(WH,WS,L) V (WH,WS,L) 
Water heigth (WH) – Tr 100 years 

Water Speed (WS) – Tr 100 years 

Land use (L) 

PEOPLE 

ECONOMICAL ACTIVITIES 

E.g. - Buildings 

(DEFRA, 2006)  

(Clausen et Clark, 1990; Risk-Frontiers, 2001)  

CULTURAL AND ENVIRONMENTAL HERITAGE 

E.g. – Natural and semi-natural environment 

(Citeau, 2003)  

Vulnerability map – Tr 100 years 

321

321

www

VwVwVw
V EAP






w1=10; w2=1; w3=1 
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R H V E x = x 

(FE,L,PA,P,CH) 
EP (FE,L) 

E (FE,L, PA, P, CH) EA(FE,L) 
EE (FE,L, PA, P, CH) 

Protected areas (PA) 

Plants (P) 

Cultural Heritage (CH) 

PAT, Piano Generale di Utilizzazione delle Acque Pubbliche, 2006  

E.G. PEOPLE 

tdP FFE 
Exposure map – Tr 100 years 

321

321

www

EwEwEw
E EAP






w1=10; w2=1; w3=1 

Provincia Autonoma di Bolzano, Direttive per la redazione dei Piani 

PZP e CRS, 2008 
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R H V E x = x 

(H,V,E) RRECEPTORS(H;V,E) R (H,V,E) 

Hydraulic Risk Map – Tr 100 years 

Hazard  – Tr 100 years 

DHEVHR 

Vulnerability  – Tr 100 years 

Exposure – Tr 100 years 

HAZARD CLASSES RISK  

CLASSES 
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Hydraulic Hazard Map – Tr 100 years 

Hydraulic Hazard Map – Tr 30 years Hydraulic Hazard Map – Tr 300 years 
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Hydraulic Vulnerability Map – Tr 100 years 

Hydraulic Vulnerability Map – Tr 30 years Hydraulic Vulnerability Map – Tr 300 years 
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Hydraulic Exposure Map – Tr 100 years 

Hydraulic Exposure Map – Tr 30 years Hydraulic Vulnerability Map – Tr 300 years 
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Hydraulic Risk Map – Tr 100 years 

Hydraulic Risk Map – Tr 30 years Hydraulic Risk Map – Tr 300 years 
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The activities of informatics and preparation of data required by the Floods Directive, are 

compliant with documentation, schemas, GIS Guidance and tools made available by the 

European Commission (http://icm.eionet.europa.eu/schemas/dir200760ec/resources/).  

In particular, in order to ensure the consistency of Directive 2007/60/EC with the WFD 

2000/60/EC, the encoding of the areas of flooding has been constructed in order to contain 

the information of the Unit of Management (UoM), the scenario and the water body that 

determines the flood area. Data required for each UoM meet technical specifications 

relating in particular to the name and format, the criteria of topological consistency, the 

reference system of coordinates, the metadata, the management of transboundary basins, 

the attention to compliance with the European WISE and the INSPIRE Directive. Last May 

reporting activities required by the Directive 2007/60/EC have been tested successfully 

with the European Commission. 
Information obtained from geoprocessing are directly linked to European reference 

database tables  

http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
http://icm.eionet.europa.eu/schemas/dir200760ec/resources/)
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Thanks for your attention 



1. how to define the probability of a flood EVENT? 
 

2. how to consider rainfall spatial and temporal variability? 
 

3. how to consider snow melt phenomena related to 1) 
 

4. how to consider the initial soil condition related to 1) 
 

5.  which kind of hydrological model has to be adopted to 

determinate discharges? What about ungauged 

catchments? 
 

6. what discharges have to be used to generate hazard maps 

(rainfall duration, pick values, shape) 

 

MAIN HYDROLOGICAL ASPECTS 
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