
                           
 

 

 

Center for Statistical Ecology 
and Environmental Statistics  

 
 

The Map of Italian Nature: The Detection of the Hotspots of Ecological Attention 
 
 

By Pierfrancesca Rossi,1 Vittorio Amadio,2 Orazio Rossi,3 and Angelo Pecci3 
 
 
 

1ARPA Lombardy Natural Resources, Milan, Italy 
2OASI Dept., Reggio Calabria University, Reggio Calabria, Italy 

3Environmental Sciences Department, Parma University, Parma, Italy 
 
 
 

This material is based upon work partially supported by the National Science Foundation under 
Grant No. 0307010. Any opinions, findings, and conclusions or recommendations expressed in this 

material are those of the author(s) and do not necessarily reflect the views of the agencies. 
 
 
 

[Presented at the 7th Annual International Conference on Digital Government Research] 
 
 
 

Technical Report Number 2006-0539 
TECHNICAL REPORTS AND REPRINTS SERIES 

May 2006 
 

 
 

Department of Statistics 
The Pennsylvania State University 

University Park, PA 16802 
 

G. P. Patil 
Distinguished Professor and Director 

Tel: (814)865-9442     Fax: (814)865-1278 
Email:  gpp@stat.psu.edu 

http: //www.stat.psu.edu/~gpp 
http://www.stat.psu.edu/hotspots 

DGOnline News 

 
 
 
 
 
 

 

mailto:gpp@stat.psu.edu
http://www.stat.psu.edu/%7Egpp/
http://www.stat.psu.edu/hotspots
http://www.digitalgovernment.org/news/stories/2004/1104/1104_hotspots_heyman.jsp
http://www.digitalgovernment.org/news/stories/2004/1104/1104_hotspots_heyman.jsp


THE MAP OF ITALIAN NATURE: 

THE DETECTION OF THE 

HOTSPOTS OF ECOLOGICAL ATTENTION 

Pierfrancesca Rossi 
ARPA Lombardy 

Natural Resources 

Via Restelli, 3 

20124 Milan ITA 

E-mail 

p.rossi@arpalombardia.it

Vittorio Amadio 
Reggio Calabria University 

O.A.S.I. Dept. 

Architecture Faculty 

Reggio Calabria ITA 

E-mail 

vittorio.amadio@unirc.it

Orazio Rossi 
Parma University

Environmental Sciences Dept. 

Via Parco delle Scienze 11/A 

43100 Parma ITA 

E-mail 

o.rossi@unipr.it

Angelo Pecci 
Parma University 

Environmental Sciences Dept. 

Via Parco delle Scienze 11/A 

43100 Parma ITA 

E-mail 

angelopecci@yahoo.it

ABSTRACT 

Hotspot is an habitat characterized both by high Ecological Value 

and high Ecological Sensitivity: this kind of habitat needs a 

relevant Ecological Attention. Referring to the project Map of 

Italian Nature we used 10 indicators of Ecological Value and 10 

indicators of Ecological Sensitivity in order to evaluate 

environmental mosaic of an italian area. The indicators of 

Ecological Value and of Ecological Sensitivity have been 

combined in an unique value by the Ideal Vector Method. Using 

this methodology, 3 different groups of C.B. habitats characterized 

by the greatest Ecological Value and the greatest Ecological 

Sensitivity have been found out. 
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1. INTRODUCTION 

This national research project regards all Italy but, till now, we 

have analyzed and realized the maps of 7 millions of hectares, that 

is about 23% of the national territory. 

The principal goals of the project are the following ones: 

to supply an overall rappresentation and evaluation of the 

naturalistic patrimony of  Italy. 

to help in the definition of the development lines of a given 

territory in order to balance the necessity of the nature conservation 

and the exigency of the socio-economic development. 

The methodology of the research was applied separately to each 

one of the 38 italian areas chosen by the Italian Ministery of the 

Environment. 

DATA BASE AND MAPS 

CORINE Biotopes habitat 

hydrographic network 

street network 

built-up 

administrative boundaries 

Regional and National Parks 

Natural Regional Reserves 

Sites of Communitary importance for the Nature Conservation  

Special Protection Zones 

Ramsar Zones (wetlands) 

geographic range of distribution of italian vertebrates 

Suitability of italian vertebrates 

Digital Elevation Model (DEM)  

Landsat 5 TM images 

2. METHODOLOGY 

The FIRST STEP was to individualize the basic environmental 

units which compose a given area. 

We utilize the CORINE Biotopes Method sponsorized by the 

European Union. These units are called CORINE Biotopes (C.B.) 

The SECOND STEP was to evaluate each C.B. of a given area as 

regards these characteristics forseen by the italian law: 

The Ecological Value of a given C.B. habitat was evaluated by 10 

different indicators concerning the criteria: biodiversity, rarity, 

protective aspects, human benefits and institutional aspects. For 

what concerns the Ecological Sensitivity of each habitat, 10 

different indicators have been utilized concerning these criteria: 

structural aspects, compositional aspects, isolation and abiotic 

risks. In this way both the Ecological Value and the Ecological 

Sensitivity of a given C.B. are represented by a vector of 10 

elements. All these indicators are expressed on different scales and 

they have been standardized and normalized in the close interval  

0-1 using the relation: 

The THIRD STEP was to rank the C.B. habitats in terms of 

Ecological Value or of Ecological Sensitivity by the Ideal Vector 

Method. This method calculates the multidimensional distance of 

each C.B. habitat, described by its specific vector of 10 elements, 

from the best environmental conditions represented by the Ideal 

Vector. For the Ecological Value the elements of the Ideal Vector 

are all 1, while for the Ecological Sensitivity the elements of the 

vector are all 0 (zero). Consequently, less is the Euclidean distance 

of a given C.B. habitat from the Ideal Vector and higher is its 

Ecological Value; for the Ecological Sensitivity we have the 

opposite situation. 

The distance is calculated using the following relation: 
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The possible maximum distance is given by the square root of n, 

where n is the number of indicators and k are the experimental 

units (C.B. units). 

3. CASE STUDY AREA AND RESULTS 

This methodology was applied to an italian area called Southern-

Centre Toscana. The results of the application of the CORINE 

Biotopes Method are represented in the following map: 

The histograms of Ecological Value and of Ecological Sensitivity 

obtained by using the Ideal Vector Method and concerning the 

Southern-Centre Toscana are the following ones: 

According to our definition, the hotspot habitats are those that are 

characterized both by the greatest Ecological Sensitivity and by the 

greatest Ecological Value. When a C.B. habitat has these two 

characteristics needs a relevant Ecological Attention. 

In order to individualize the hotspots of Ecological Attention in the 

Southern-Centre Toscana, we choose as treshold the 10% of 

habitats with the greatest Ecological Sensitivity and the greatest 

Ecological Value. Referring to the two histograms above, the 

normalized value of treshold are 0,479 for the Ecological Value 

and 0,6422 for the Ecological Sensitivity. 

The C.B. habitats which satisfy both these conditions 

(HOTSPOTS) are 113 and are represented in the following map: 

The frequencies of the different C.B. habitats covering the hotspots 

are reported below: 

This methodology has found out at least three groups of C.B. 

habitats with the HotSpots characteristics: 

A first relevant group, composed by 35 C.B. habitats, is located 

nearby the steep slopes of Monte Amiata in the Province of 

Grosseto. Most of these habitats are included in Conservation 

Zones and this aspect justify their high Ecological Value. These 

habitats are prevalently covered by discontinuous Neutrophilous 

Beech forests and Chestnut woods which offer hospitality to 

several (21) italian vertebrates at risk of extinction (i.e. the 

Appenine wolf). The landscape is crossed by a complex 

hydrographic network (Ombrone, Albegna rivers etc) with small 

and fragmented riparial bushes. The Ecological Sensitivity of this 

group of habitats is also of structural type because the elements of 

the mosaic are very convoluted (fractal index much greater of the 

mean value of the region) and with very small compactness (index 

much below the mean value of the region). 

The second group, made of 25 C.B. habitats is placed on the 

wonderfull hills between Castiglione d’Orcia and Montalcino 

(Province of Siena). All these C.B. habitats are included in 

Conservation Zones and are prevalently covered by Illyrian Holm-

Oak woods (Orno-Quercetum Ilicis). The environmental landscape 

is made of elements on steep slopes with high degree of index of 

convolution and therefore sensitive to the external forces. Also the 

index of risk of fire is much greater than the mean risk of the 

region. 

A third group is located almost on the coast of the Tirreno sea not 

too far from Grosseto. They are humid and brackis very close or 

partially included in the Maremma National Park. 
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