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Flooding hazard areas

The overall extension of the classified hydraulic hazard areas
is equal to 1566,64 Kmq., of which 820,07 are localized at the
Hi1, Hi2 e Hi4 hazard classes, caracherized by a return period
equal or greater than 200 years. 104.062 people are settled in
those areas (Istat 2011).

Hazard risk classes Area Kmq. Population 

(Istat 2011)

Total 



Classified flooding hazard areas

• 330 over 377 are the Sardinian municipalities interessed 

even marginally by the hydraulic hazard areas; 

• 274 over 330 belong to hydraulic hazard classes Hi2, Hi3, and 

Hi4.

• 151 urban areas (not including the districts) belong to the 

mentioned hazard classes perimetron.



Population at risk in Sardegna

Settled population 

over Hi1 flooding 

area 

Settled population 

over Hi2 flooding 

area 

Settled population 

over Hi3 flooding 

area 

Settled population 

over Hi4 flooding 

area 



Hydrological Event Synthesis
Capoterra 2008
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Authority of Sardinian Watershed District - Bylaw

Framework Directive 2000/60/CE

D.Lgs. 03/04/2006, n. 152 

ART. 64 (hydrographic Districts) (Articolo così sostituito dall'art. 51, comma 5, L. 28 dicembre 2015, n. 221) 

Since February 2th 2016 

• National territory, included the islands, is splitted in the following hydrographic districts:

a) Alpi orientali 

b) Po River

c)   Northern Appennino

d)   Central Appennino

e)   Southern Appennino

f)    Sardegna

g) Sicilia

Sardegna Legge regionale 6 dicembre 2006, n. 19 

Disposizioni in materia di risorse idriche e bacini idrografici
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PGRA - Bylaw

• Direttiva Comunitaria 2007/60/CE – Evaluation and management of flooding risk

• D.Lgs. 49/2010 – bylaw directive 2007/60/CE

•Art. 1: GENERAL PROVISIONS

The purpose of this Directive is to establish a framework for the assessment and management of 

flood risks, aiming at the reduction of the adverse consequences for human health, the 

environment, cultural heritage and economic activity associated with floods in the Community.

• Art. 7:

On the basis of the maps referred to in Article 6, Member States shall establish flood risk management plans 

coordinated at the level of the river basin district, or unit of management ……

Member States shall establish appropriate objectives for the management of flood risks for the areas identified 

……..focusing on:

• the reduction of potential adverse consequences of flooding for human health, the environment, cultural 

heritage and economic activity, 

and, if considered appropriate,  on:

• non-structural initiatives

• the reduction of the likelihood of flooding.
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D.Lgs. 23 febbraio 2010, n. 49 - “Attuazione della Direttiva 2007/60/CE”

Piano di gestione del rischio di alluvioni (PGRA)       / Flood risk management plan

Preliminary flood 

risk assessment 

Art. 4

Flood hazard 

maps and flood 

risk maps 

Art. 6

Flood risk 

management plan

Art. 7

Reviewed every 6 years in a cycle coordinated and synchronised with the Water Framework 

Directive (WFD) implementation cycle
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D.Lgs. February 23th 2010, n. 49 - “Technical standard of Directive 2007/60/CE”
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Real 

time

Delayed 

time
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Strategy of the Flood Risk Management Plan

12

The development 

strategy of the 

Flood Risk 

Management Plan 

is based on a 

sequential 

approach

AVOID

REPLACE

JUSTIFY

MITIGATE

CARRY ON

For new development initiatives choose 

the areas with the lowest risk

Ensure that the proposed development 

model is not vulnerable to the impact of 

floods

Ensure that the development model has been 

adopted for strategic reasons

Only if the justification test is positive.

Make sure the civil protection plan is actually 

active

Ensure that full risk is reduced to acceptable 

levels
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Preliminary Strategic Guidelines of Flood Risk Management Plan

13

• Increase the safety of people at risk

• Stabilize the cost of damage in short term, and reduce it in 
medium term 

• Increase resilience of the territories
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PRGA : Global Sustainable Development Project

14

The Global Flood Prevention Strategy is based on a set of 

protection measures, but also on the development and 

maintenance of a shared risk culture based on the principles of 

solidarity and correct territorial governance choices.

The Plan envisions a path that enhances and guarantees the 

continuity of flood risk management activities of the recent past, 

but also creates a break with the illusion of absolute protection 

provided by infrastructure elements, without neglecting the 

need to regain more space in the rivers and preserve their 

ecological wealth.
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IL PIANO DI GESTIONE DEL RISCHIO DI ALLUVIONI – PGRA 
15

The Plan should disseminate at territorial level the following 

general principles:

- Reduce flooding: Act on Frequency of Occurrence

- Reduce Vulnerability: Act on Risky Items

- Knowing to live with the risk: developing knowledge and risk 

culture

These principles will be differently applied, according to the 

needs identified on each area, in relation to both hydraulic 

issues and their social and cultural composition.
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16

The general strategy to reduce floods is to provide high protection for the most 

vulnerable elements.

The behavior of the system should be managed according to intensity levels, exceeding 

the protection threshold.  Following the benefits:

1) to foresee the disposal of excess flow rates by minimizing the risk of breaking banks 

and ensuring the rapid water discharge in flooded lands; the realization of hydraulic 

works can reduce flooding issues, nevertheless it does not remove it. Essentially other 

measures must be put in place.

2) To manage the land and reduce its vulnerability; that’s necessary to control the 

occupation of the soils in the floodplain areas; in order to pursue the above objectives, 

the Plan must be completed, up to the lower hydrographic level for the entire regional 

territory.

3) at the same time, the existing activities should be improved to prevent the risk and 

safety measures for people should be reinforced.
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17

Ultimately, based on the principles described above, the following 7 

axes of activities can be defined:

Axis 1: Knowing and Strengthening Risk Consciousness

Axis 2: Surveillance through flood prediction devices

Axis 3: Alert and crisis management

Axis 4: Achievement and definition of the flood risk in urban areas

Axis 5: Actions to reduce the vulnerability of goods and people

Axis 6: Works for the flood containment

Axis 7: Management of hydraulic protection works
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The meaning of the mentioned principles and their implementation 

determines how to plan a general framework up for the sustainable 

management of the territories involved.

The operational development of the Plan will be an important and 

innovative opportunity to develop a new approach, integrating 

methodologies in terms of sharing knowledge, tools, experience of 

watercourses, culture related to natural phenomena, and best practices; 

consequently, technical, administrative, associative, etc., matters 

become operative, and capable to react promptly on this issue.

In this context, it is crucial to organize a system of conciliation, capable 

to activate a true dialogue between various stakeholders, and to 

institutionalize a place of information and opinion exchange among all 

actors, so that the global flood prevention strategy is well reflected local 

experiences and strengthens solidarity.
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The PGRA consists of several categories of documents:

• Relationships (structural and non-structural measures)

• Map

• Catalogs

• Atlases

• Manuals

• Strategic and coordinated intervention scenarios

• Study of coastal flood hazard

The structure of the Plan
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The maps

• Flood Hazard Maps:

• P3: High Hazard (Tr <=50 years)

• P2: Average Hazard (50 <Tr <=200 years)

• P1: Low Hazard (Tr> 200 Years)

• Maps of potential damage:

• D1: Low

• D2: Medium

• D3: High

• D4: Very High

• Flood risk maps:

• R1: Low

• R2: Medium

• R3: High

• R4: Very high

Class of 

potential 

damage

Hazard class

P3 P2 P1

D4 R4 R3 R2

D3 R4 R3 R1

D2 R3 R2 R1

D1 R1 R1 R1
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Flood Hazard Map
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Potential hazard map
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Flooding risk maps
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The Inventories

They catalog and locate the map of several categories of significant 

elements that fall into areas of hydraulic hazard.

• Inventory of urban covered rivers

• Directory of large dams

• Directory of small dams

• Inventory of school buildings in areas of hydraulic hazard

• Inventory of potentially polluting systems in areas of hydraulic hazard

• Nuraghi’s inventory in areas of hydraulic hazard

• Inventory of worship buildings in areas of hydraulic hazard

• Inventory of cultural and landscape assets in areas of hydraulic hazard

• Inventory of monumental trees in areas of hydraulic hazard
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Inventory of urban covered rivers
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Directory of large dams
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Inventory of school buildings in areas of hydraulic hazard
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Inventory of school buildings in areas of hydraulic hazard
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They provide easy access to the information in the maps and inventories:

• Atlas of Hydraulic Hazardous Areas for single town

• Atlas of landslide areas by landslide for single town

• Atlas of property and areas of considerable public interest interfering with the

areas of hydraulic hazard

• Atlas of interference zones between Natura 2000 sites and areas of hydraulic

hazard

• Analysis over times of the morphological evolution of the main streams

The Atlas
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Atlas of Hydraulic Hazardous Areas for single town
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Atlas of landslide areas for single town
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Atlas of property and areas of considerable public interest 

interfering with the areas of hydraulic hazard (art. 136 D.Lgs. 42/2004)
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Atlas of interference zones between Natura 2000 sites and areas of hydraulic hazard

DIREZIONE GENERALE AGENZIA DEL DISTRETTO IDROGRAFICO - Servizio difesa del suolo, assetto idrogeologico e gestione del rischio alluvioni



IL PIANO DI GESTIONE DEL RISCHIO DI ALLUVIONI – PGRA 

Analysis over times of the morphological evolution of the main streams
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Cost-Benefit Analysis
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Evaluation of tangible damage from events of flood JRC methodology and findings in 

the regional territory

36
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Evaluation of tangible damage from events of flood

• CORINE LAND COVER legend

• Use of the Soil of Regione Sardegna published in 2008

• update in 2013 (potential damage card))

Paper of categories of 

exposed items
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FLOOD RISK MITIGATION: STRUCTURAL MEASURES 

 choice of a set of SINGLE 

STRUCTURAL INTERVENTIONS 

for the resolution of SPECIFIC 

hydraulic criticality;

 Alternate SCENARIES consisting 

of one or more interventions

 verify the results achieved in 

RESIDUAL RISK

 comparison of different 

intervention alternatives through 

cost-benefit analysis

 choice of intervention alternative
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analysis of 

hazardous 

situations and 

risks

definition of 

intervention 

hypothesis

definition of 

alternative 

scenarios of 

intervention

cost benefit 

analysis

TARGET

choice of 

scenario

stakeholder 

consultation

verifying the effects 

of the scenarios

scenarios 

implementation in 

the hydraulic 

model

results of 

hydraulic 

simulations
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FLOOD RISK MITIGATION: MEASURES 

 STRUCTURAL → to reduce the risk

 ACTIVITIES: to obtain a reduction in the frequency of flooding (drainage, 

expansion areas, etc)

 PASSIVES: to increase the capacity of the territory to withstand the stresses 

of the natural event without suffering damage (river banks, water reaping, 

etc.)

 NOT STRUCTURAL → for reducing vulnerability (delocalization, evacuation plans)

Types of intervention considered in the scenarios:

• River naturalize, river banks

• reservoir management modifications

• expansion areas
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Strategic and coordinated intervention scenarios - Hydraulic Hazard Map
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Strategic and coordinated intervention scenarios - elements exposed to 

damage from flood
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Strategic and coordinated intervention scenarios - Land use map
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Strategic and coordinated intervention scenarios - Simulations
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Practical tools to support the use of land knowledge and planning activities:

• Guidelines for the implementation of interventions through naturalistic engineering

techniques

• Revise and plan next water regulation projects, integrating them as main features of the 

overall architecture context and landscape.

• The most recent flooding events in Sardinia

Coordination with Regional Civil Protection for Hydrogeological Awareness:

• Alert Handbook for Civil Protection

• Census of local civil protection plans

Manuals
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Coastal flood hazard study

• Cognitive background to the study:

- Report

- Rocky Coast Classification Cards

- Beach classification cards

• The Coastal Flood Study:

- Methodological report

- Coastal flood hazard maps: 65 maps, reporting the divergence for Tr, 2, 

10 and 100 years.
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Coastal flood hazard study
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Coastal flood hazard study
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D.Lgs. 23 february2010, n. 49 - “Attuazione della Direttiva 2007/60/CE” - Art. 7, c.3, lett. b

Connection with the warning system for hydraulic risk

The PGRA contains a summary of urgent emergency plan contents, referring to:

a) forecasting, monitoring and alerting established through the network of 

functional centers;

b) hydraulic spatial management ,established through appropriate structures, 

such as regional and provincial entities;

c) regulation of the outflows already in place through the rolling planes;

d) support for the activation of emergency plans, triggered by civil protection 

bodies
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• Identifying the environmental context

• Description of PGRA measurements

• Assessment of external consistency with the other plans

• Assessment of consistency with international, national and regional 

objectives

• Environmental analysis and challenges

• Impact Assessment on Environmental Components

• Contextual and monitoring indicators

SEA (Strategic Evaluation Assessment – The Environmental Report

DIREZIONE GENERALE AGENZIA DEL DISTRETTO IDROGRAFICO - Servizio difesa del suolo, assetto idrogeologico e gestione del rischio alluvioni



IL PIANO DI GESTIONE DEL RISCHIO DI ALLUVIONI – PGRA 

Active stakeholder participation
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Contacts

To consult the PGRA:

http://www.regione.sardegna.it/autoritadibacino/

Pianificazione  Piano di gestione del rischio di alluvioni

o

http://goo.gl/XAiBXI 

Email: pres.ab.distrettoidrografico@regione.sardegna.it 

PEC: pres.ab.distrettoidrografico@pec.regione.sardegna.it 
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