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The SEA Policy in Italy, after 2001/42/CE SEA Directive:

Regional laws (2002 -2009);
National Policy (D.Lgs n. 152/06 and D.Lgs n. 4/08);
Regional Guidelines.

Italian Environmental Governmental, 
Technical Commission for SEA -EIA. Prot. 
CTVA-2008 -0003412 on 23/09/2008 

Problems:

No standard procedures;
Problems at interregional 

levels;
No effective systems for 

verifying quality of SEA 
processes at different levels 
(regional, national).

There are not 
NATIONAL SEA 

GUIDELINES so it 
became a relevant 
objective of IAIA 

Italia

SEA ITALIAN CONTEXT



PROJECT INTRODUCTION

IAIA Italia promotes innovative approach for defining 
Italian National SEA Guidelines supported by a 
dynamic GIS model where players involved (1) can 
perform their evaluation framework and (2) applying 
specific plan actions testing concrete effects in terms of 
environmental impacts and related human well -being 
conditions. 

Selecting relevant criteria for effective and 
practical application of SEA taking into 
consideration effects of different approaches and 
visions

Analyzing and valuating different SEA strategies 
and methodologies through participative dynamic 
GIS applications (applet software tools)
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PROJECT INTRODUCTION

The IAIA Italia web -GIS based project 

for SEA National Italian Guidelines:

Defining processes, tools, methods 

and products;

Improving flexible methodologies to 

meet local circumstances in terms of 

relations between different kind of 

Plans applied to different kind of 

environmental, social and 

economic context ;

Creating unified language for 

both institutions and development 

partners (same language not some 

methods or approaches);

Simplifying administrative 

processes investing time and 

resources for effective improvements 

of SEA quality process .

The technical approaches

of the project:

1. Methodology based on 

practical and critical use of 

environmental models ;

2. Dynamic GIS TOOL

developed especially for SEA 

processes and multi -

modeling applications.



AN OVERVIEW OF ITALIAN CONTEXT

MILAN ïEXPO 2015 VENICE ïCULTURAL HERITAGE

BRESCIA (PROVINCE) ï
EXTREMALY DEVELOPED 

INDUSTRIAL AREA

ABRUZZO (REGION) ï
ENVIRONMENTAL 

ECOLOGICAL AREA

CASE STUDIES 
FOR TESTING 

APPLICATIONS



éHOWTO DO IT

1. Definition of GIS -SEA elements;

2. Characterization of elements into ranked typologies;

3. Definition of an algebra of stressor vulnerability interaction

through multi -modelling applications and integrating existing 

experiences of guidelines and practices into GIS -SEA model;

4. Testing Dynamic GIS application on specific area (two minimum; 

ecological/industry) with sensitivity analysis (1) on single 

parameters/indicators and (2) on more structural model ontology 

variation;

5. Characterization of general impact framework;

6. Implementation of operative criteria for SEA processes 

applications;



HOW TO DO IT

7. Technical procedures for:

- selecting relevant indicators (sensitivity GIS differential analysis);

- selecting modeling applications (depending on impact framework of 

Plan x Ůcombinations - interactions);

- defining mitigation  and compensation measures and procedures  

(depending an effective VECs potentially affected by specific kind of 

Plans);

- defining specific Plan x Ů- based Monitoring Plans (exploring impact 

scenarios related to each Plan x Ů frame).



THE PLAYERS IN THE PARTICIPATIVE PROCESS 

NATIONAL SCIENTIFIC COMITEE

University of Bologna
University of Venice
University of Rome
University of Parma
University of Brescia
IAIA Italia S. Commitee

WEB FORUM AND APPLET S.T.

IAIA members
IAIA Italia members

OPEN CONTRIBUTORS BY WEB FORUM

NATIONAL PUBLIC INSTITUTIONS

Italian Environmental Ministry
EIA - SEA National Commission
Provinces of Lombardia and Abruzzo region

INTERNATIONAL PANEL OF EXPERTS

IAIA GLOBAL EXPERTS
IAIA AFFILIATES
UK EPA
IE EPA



ITERATIVE PROCESS FOR SELECTING RELEVANT CRITERIA, 
INDICATORS AND MODELS

STRUCTURE 
SYSTEM SEA MODEL RESPONCES

GUIDELINES

Participative 
contributions

Relevant 
criteria 

definitionIterative process

1. Definitions

2. Applications

Procedures (PLAN -ŮBASED)



PLAN -ŮBASED GUIDELINES

PLAN 
TYPE

P1

P2

..
PN

ENVIRONMENTAL 
TYPE

Ů1
Ů2
..

ŮN

GENERAL 
FRAMEWORK 
CRITERIA FOR 
GUIDELINES

[ PTYPE X ŮTYPE ]

GUIDELINES

PLAN TYPE
ENVIRONMENTAL 
TYPE

PROCEDURE = function 
(Plan type, Environmental 
system based)



ALGEBRA OF SEA STRESSOR VULNERABILITY INTERACTION 

S(r,t): space - time system

OB P: objectives of Plans

OB sust : sustainability objectives

X i(r,t): space - time indicators (attributes)

e i: GIS base vectors

T(x i): targets

P i(r,t): Plans

APLAN (r,t): Plan actions

A sust (r,t): sustainability actions

m i(r,t): stressor elements

a ij (r,t): environmental pressure functions 

(sampled function or modelling simulation)

k h (r,t): vulnerability elements

b hk (r,t): vulnerability functions

u j : pressure attributes

v k : vulnerability attributes

s(r,t): tensor of stressors

Ů(r,t): tensor of vulnerabilities

i(r,t): tensor of impacts

GIS - SEA BASED 
CONCEPTUAL ELEMENTS

GIS - SEA BASED 
CONCEPTUAL RELATIONS
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TENSOR OF STRESSORS ů(r,t)

ů(r,t) u PM10 u noise é

m street1 a1PM10 a1noise

m 2 a2PM10 a2noise

m 3 a3PM10 a3noise

é

This column takes into consideration contributions given by all stressor elements ON PM10 space 

This row takes into consideration different 
contribution given only by m street1 ON all 

pressure attributes (indicators)

ů(r,t) is defined on Domain of 
assessment and represents the STATE 
OF ANTHROPIC PRESSURE ON THE 
SYSTEM S
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THE GIS - BASED METHODOLOGY

r*

u1

u2

ů(r*,t0)

ů(r*,t1)
m1

m2

m3

m4

m5

u1=uPM10

u2=unoise

u3=umq

ů(r,t)



Ů(r,t) v 1 v 2 é

K1 b11 b12

K2 b21 b22

K3 b31 b32

é

VECs frame

STRESSOR OF VULNERABILITIES Ů(r,t)
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THE GIS - BASED METHODOLOGY

v1=vdensurb

v2=vspecie

v3=vvuln

Ů(r,t)

r*

ů(r*,t0)

Ů(r*,t0)



v1=vdensurb

THE GIS - BASED METHODOLOGY

u1=uPM10

u1v1

i(r,t)
ů(r*,t)

Ů(r*,t)

THE TENSOR OF IMPACTS i (r,t)
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TESTING DYNAMIC GIS APPLICATION 
ON SPECIFIC AREA 

From applications of specific Plan form to 3 different kinds of 
environmental conditions we know the specific form of [i] tensor

Plan pressure 
indicators

Environmental vulnerability 
indicators

We have 3 levels of definition of Plan actions related to 3 levels 

risk based approach (ASTM, US EPA):

1. General uv functions (conservative);

2. Ranked a RANK (r,t) functions (sampled models);

3. Calculated a(r,t) functions (models).
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General plan form

Specific plan form

env1 env2 env3

i 2
1

MAPS i 2
2

MAPS i 2
3

MAPS

General plan form

Specific plan form

env1 env2 env3
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MAPS
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PLAN -ŮCRITERIA

TESTING DYNAMIC GIS APPLICATION 
ON SPECIFIC AREA 



i MAP (P+A new )

AN EXAMPLE (1)
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