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(Regione Liguria, Dpt. Environment)

Speaker: Andrea Picollo, Regione Liguria

• Introduction

•Definition of homogenous coastal areas in the framework of the 
classification of the Ligurian coastal waters

• The monitoring of the marine and coastal environment by the
Regione Liguria (EU 60/2000 Directive)

• Sea-bed biological mapping in Liguria

DDD

SSS

RRR

PPP III

+

+

+
-

-

-

-

-

DDriving forcesriving forces are the are the underlying underlying 
causescauses of of environmental problemsenvironmental problems. . 
They refer to human needs which They refer to human needs which 
lead to activities that exertlead to activities that exert......

PPressuresressures on the on the environmentenvironment. . These These 
pressures modifypressures modify the....the....

SState of the tate of the environmentenvironment and and these these 
changes may have anchanges may have an......

IImpact on mpact on ecosystemsecosystems and on and on 
human healthhuman health. Negative . Negative 

Impacts lead toImpacts lead toa...a...

RResponse fromesponse from society society 
that resultsthat results in the in the 
formulationformulation of of an an 
environmental policyenvironmental policy . . 

The The policy responses lead to changepolicy responses lead to change in the in the 
DPSIR DPSIR chainchainD
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Definition of homogenous coastal
areas in the framework of the 

classification of the Ligurian coastal
waters

Definition of homogenous coastal
areas in the framework of the 

classification of the Ligurian coastal
waters
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LAWS

National law for water protection:
L. 152 del 1999L. 152 del 1999

Monitoring system of 
marine-coastal  
environment

Quality Classification of water 
bodies

Cartographic 
representation 
of water bodies
(fresh, salt, transition w.)
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PRESSURES
Inputs of hazardous substances via river,

Organic loads, Nutrient loads, Fish catches,
Land use.

DRIVING FORCES 
Population, Population density,

Turism , Industry, Intensive agriculture, 
Fishing fleet,Aquacolture.

IMPACTS
Effects on human health, Changes in population

size and distribution, Changes in biodiversity
Loss of bathing water quality 

STATE

water quality, sediment quality,
coastal erosion

RESPONSES
Natural reserve and marine protected areas,

Coastal plan, Dredging plan,
Control campaigns, ...

A more in A more in depthdepth analysisanalysis of the of the indicatorsindicators
showsshows thethe difficultiesdifficulties thatthat maymay arisearise in the in the 

applicationapplication of theof the DPSIR model DPSIR model toto
complexcomplex environmentalenvironmental system system suchsuch asas thethe

coastalcoastal zonezone
ProblemsProblems::
−− interrelations interrelations among  ecosystem among  ecosystem 
componentscomponents;;
−− indirectindirect or or comulative effectscomulative effects;;
−−synergic effectssynergic effects;;
−− lacklack of data....of data....

DPSIR FrameworkDPSIR Framework
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RESPONSESNATURALNATURAL HUMAN ACTIVITIESHUMAN ACTIVITIES

Meteorology

Agricolture

Industry

Transport
and 

Shipping

Turism

Fisheries and
Acquacolture

Population

Waves and
Currents

Deposition

basin solid
inputs

Basin water
inputs

Pollution
charges

Fishing activities

Dredging 
activities

Water
Chemestry

BiotaSedimet
Chemestry

Sediment 
size

Water and Sediment
microbiology

Micro- and
Macro Algal distribution

Bioaccumulation and
Bioamplification

Water
quality

Water related
human helth

problems
Algal Bloom Polluted Sites Effects on human

health

morphologic quality Changes in population 
size and distribution 
Changes in 
biodiversity

Landscape usecompromise

Tides

Controls on water 
and sediment

quality

Private and public
expanse in

environmental
preservation

Coastal zone land 
Plan

Urban and Industrial
wastewater

Treatment  efficiency

Protected areas

DPSIR FrameworkDPSIR Framework
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Criteria for individuation of homogenous areas

GEOMORPHOLOGICAL ASPECTSGEOMORPHOLOGICAL ASPECTS

1.1. land land morphology morphology ((seasea and land)and land)
2.2. physiographic unitsphysiographic units
3.3. coastal typologycoastal typology
4.4. BasinsBasins
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DDD
Natural DriversNatural Drivers

DDD

SSS

RRR

PPP III
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•• HarbourHarbour & & IndustryIndustry
•• Agricolture, Agricolture, AquacolturesAquacoltures & & FishingFishing
•• Land Land UseUse
•• PopulationPopulation & & TurismTurism

•• WWT WWT PlantPlant & & pipilinepipiline
•• BOD5, N, P BOD5, N, P estimated Loadestimated Load
•• Toxic substance spillToxic substance spill
•• Beach Beach feedingfeeding
•• DredgingDredging
•• Commercial Commercial species capturedspecies captured

•• River qualityRiver quality ((ChemicalChemical& & Ecological aspectsEcological aspects) ) 
•• CoastalCoastalWater Water quality quality (Temperature, (Temperature, pHpH, , SalinitySalinity, , Dissolved OxDissolved Ox. N, P,…). N, P,…)
•• BathingBathing waterwater
•• PhytoPhyto & & Zooplancton analysisZooplancton analysis
•• SedimentSediment ((Grain sizeGrain size, , Heavy metalsHeavy metals, , Microbiological assaysMicrobiological assays, PAH,..), PAH,..)
•• BiotaBiota ((Mytilus galloprovincialisMytilus galloprovincialis: H.: H.metalsmetals, PAH,…), PAH,…)
•• BiocenosisBiocenosis ((Posidonia Posidonia oceanica & SFBC oceanica & SFBC -- well sorted well sorted fine fine sandsand))
•• Bionomic mapBionomic map
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Criteria for individuation of homogenous areas

DDD

PPP

SSS

Human ActivitiesHuman Activities

Coastal administrationsCoastal administrations
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Principal BasinsPrincipal Basins
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Zoom Zoom near Genoanear Genoa
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Land Land use use CLC 1:100.000 and Land CLC 1:100.000 and Land Use Use 1:25.0001:25.000

D
e

f
i

n
i

t
i

o
n

D
e

f
i

n
i

t
i

o
n

o
f

 
o

f
 h

o
m

o
g

e
n

o
u

s
h

o
m

o
g

e
n

o
u

s
c

o
a

s
t

a
l

c
o

a
s

t
a

l
a

r
e

a
s

a
r

e
a

s

DDD

PopulationPopulation
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Turism structureTurism structure

DDD

Polluted Polluted areaarea
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DDD

WWT WWT Plant Plant , , Industrial Industrial and and urban dischargesurban discharges
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PPP

Evaluation Evaluation of of potential Organic Loadspotential Organic Loads
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Evaluation Evaluation of of potential Nitrogen Loadspotential Nitrogen Loads

PPP

Water and Water and Sediment Quality Sediment Quality D
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SSS

River QualityRiver Quality
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SSS

Homogeneous coastal areasHomogeneous coastal areas
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Main IndicatorsMain Indicators
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Drivers
Urban areas and Land Use km2
Industrial activities number of installations/per industry type
Polluted areas km2
Agricoltural activities km2
Zootechnical activities km2
Aquacultures km2
Fishing  number of fishing ships per harbour* year-1
Harbours number
Turism structures and turists number of turists and structures
Population number 

Pressure
Toxic substances spill number of spills occurrence.year-1
Commercial species captured(fish and bait) t/year
Dredging t/year
Dredged material disposal t/year
Nutrient Loads t/year
Organic loads t/year
Maritime traffic passenger (N/year), goods(t/year), Oil(t/year)

State
TRIX
CSQI
bionomic map
bathing water MPN

Impact
bathing water positive bathing quality (%)

Monitoring of the marine and 
coastal environment by the Regione 

Liguria 

Monitoring of the marine and 
coastal environment by the Regione 

Liguria 

R
e

g
i

o
n

e
 

L
i

g
u

r
i

a

R
e

g
i

o
n

e
 

L
i

g
u

r
i

a

DIPARTIMENTO AMBIENTEDIPARTIMENTO AMBIENTE



5

LAWS

NATIONAL LAW N 152 DEL 1999
ANNEX1 : “MONITORING AND CLASSIFICATION OF COASTAL WATERS”

MARINE COASTAL WATERS: 

UNDER 3000 METERS FROM COAST
or

UNDER 50 METERS OF DEPTH
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ENVIRONMENTAL MATRICES AND PRESSURES

WATER EUTROPHICATION

SEDIMENT

MUSSELS (BIOACCUMUATION)

CHEMICAL POLLUTION

BENTHOS

PHYSICAL PERTURBATION

• OVERSEDIMENTATION

• MECHANICAL DAMAGE (COASTAL STRUCTURES, FISHING)M
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Macrobenthos Stations

MARINELLA   MARB

MESCO   MESB

COGOLETO  LERB

VADO    VADB

IMPERIA   IMPB

Biomonitoring Stations
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VADO  VADZ

ALBISOLA -  ALBZ
VOLTRI    VOLZ

POLCEVERA    POLZ

LERONE  LERZ

SANTA TERESA     SPEZ

MARINELLA    MARZ

PUNTA MESCO   MESZ

SANREMO   SANZ

IMPERIA  IMPZ

Sediment Stations

TAGS

IMPS

SANS

M A R S

SPES
PORS

MESS

R I V S

ENTS

C A M S
VAGSPOLS

VOLSL E R S
ALBS

VADS

NERS

BORS

CENS
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Water column Stations

Camogli

Punta Vagno
Foce Entella

Riva Trigoso

Polcevera

Foce T.Lerone

Voltri

Foce T.  Quil iano

A lb iso la

Borghet to  S .S .

Imperia

P.Mesco

Por tovenere

Foce Magra

La Spez ia  

Foce Nervia

Arma di  Taggia
Sanremo

Foce Centa
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Voltri

Polcevera

P.ta Vagno

-100

-20
-30

-10

-50

VAG3

VAG2

VAG1

POL1

POL2

VOL1

VOL2

VOL3

Marine water Marine water stationsstations in front in front 
of of GenoaGenoa harbourharbour
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Water quality - TRIX
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UFis16

Ufis 15

Ufis 14

Ufis 27

TRIX value
6 a 8 - poor   (0)
5 a 6 - average   (2)
4 a 5 -  good   (7)
2 a 4 - excellent  (45)
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Metals in Sediment - Indip. Scale
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The application of the Marine Biotic Index along ligurian coastal
areas
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AMBI software results for Cogoleto, Riva Trigoso and Vado Ligure
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Riva TrigosoVado LigureCogoleto
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DB export in Excel format

Environmental Environmental 
InformationInformation SystemSystem

SedimentSediment QualityQuality evaluationevaluation
TRIAD Approach using Dashboard software
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Sediment Quality evaluation
TRIAD Approach using
Dashboard software

TRIAD Approach evaluated
aspects:
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CSQI Applied to Homogenous Area
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Stefano Coppo e Andrea Picollo

Sea-bed biological mapping in 
Liguria

Sea-bed biological mapping in 
Liguria
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THE BIONOMIC MAP PROJECT

Regione Liguria

• Settore Opere Marittime ed Ecosistema Costiero

• Settore valutazione di impatto Ambientale

• Settore Parchi ed Aree Protette
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SEA-BED BIOLOGICAL MAPPING 
THE BIONOMIC MAP

(Scale 1:10.000)

SCOPE AND PRACTICAL USE

Ø ICZ MANAGEMENT AND PLANNING

Ø ENVIRONMENTAL IMPACT ASSESSMENT

Ø MONITORING OF THE COASTAL ECOSYSTEM
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Methodology
(integration of different sources of 
information in environment GIS)

AERIAL PHOTOS Interpretation

SIDE SCAN SONAR Interpretation

Local and Detailed Studies
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ConclusionsConclusions

The The collection collection of of environmental environmental data in marine data in marine environment is environment is 
very importantvery important, , but expansivebut expansive: : we need statistical we need statistical coeff. and coeff. and 
models to evaluate driversmodels to evaluate drivers -- pressurepressure -- state state interactionsinteractions and and to to 
define guidelines define guidelines and and instrument for instrument for Marine Marine ecosystem risk ecosystem risk 
assessmentassessment

The DPSIR The DPSIR approachapproach isis veryvery importantimportant toto applyapply environmentalenvironmental
management management measuresmeasures followingfollowing the the integrationintegration principleprinciple
((environmentalenvironmental, , economiceconomic and social and social aspectsaspects))

The GIS and The GIS and monitoringmonitoring activitesactivites integratedintegrated withwith DPSIR DPSIR 
frameworkframework ((projectproject ECO3) ECO3) will bewill be a a goodgood DecisionDecision SupportSupport
System System forfor coastalcoastal zone managementzone management Thanks for your attention!

ContacsContacs

Andrea Picollo: Andrea Picollo: andreaandrea..picollopicollo@regione.@regione.ligurialiguria..itit

WebWeb
www.regione.www.regione.ligurialiguria..itit
www.www.aztiazti..eses

eslesl..jrcjrc..itit//envindenvind//dashbrddashbrd..htmhtm


