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Classification of Municipalities according to the Italian Ecoregions

Ecoregions and their potential application; state of the art of the ecoregional
classification in Italy

Ecoregions, or ecological regions, are more or less wide portions of land with homogeneous
ecological character because of the distinctive interaction between species and natural
communities with the physical environment. Therefore, ecoregions are areas with similar
ecosystem potential and represent suitable spatial frameworks for investigating ecological
processes, disturbance regimes, vegetation distribution and landscape characters.

Worldwide, ecoregions became a tool for addressing sustainable management and
development strategies at different scales. Notable examples include:

= analysis of representativeness of protected areas, design of biodiversity conservation
strategies and plans, and assessment of forest resources at the global scale;

= assessment of climate change impacts, valuation of ecosystem services, planning of
protected areas and assessment of conservation status at national scales;

= analysis of trends and impacts of land cover/land use changes, monitoring of water quality,
prioritisation of areas for conservation, and assessment of environmental risks at local
scales.

In Italy, the scientific process for defining and mapping the ecoregions adopted for the present
experimental statistic has been defined since the early 2000s.

This approach allows a hierarchical classification of land into increasingly homogeneous units,
based on specific combination of the climate, bio-geographical, geomorphological and
hydrographic features that determine presence and distribution of species, communities and
ecosystems. Since this determinism also influences type and intensity of human activities,
these units can be considered as representative of the more general landscape character of a
geographic area.

More in detail, Ecoregions of Italy are organised in four nested hierarchical levels (2 Divisions, 7
Provinces, 12 Sections and 33 Subsections). These levels allow the environmental and land use
complexity of the Country to be depicted and interpreted under an ecosystem perspective,
with different degree of detail and at different scales. As such, ecoregions represent a
framework for the design and implementation of environmental-related policies that is
complementary to the administrative one.



Aim of the experimental statistic

The experimental statistic based on the classification of Italian Municipalities according to
Ecoregions takes into account additional information with respect to those already published
by ISTAT and regularly updated with respect to the territorial and administrative variations that
occur every year.

Until now, municipalities have been mainly classified according to strict geographical
parameters, such as altitude, mountain location, surface area, coastal location and degree of
urbanisation. The interest of a classification based on additional environmental criteria,
including climate, geomorphology and biodiversity, lies in the synergic contribution of these
factors to the socio-economic development, growth and evolution in time of each municipality,

In particular, besides the plain determinism on environmental and agricultural features (e.g.
environmental risks, meteo-climatic and agro-environmental conditions), the influence of
ecological factors on social and economic features (such as well-being, tourism and cultural
capital) is worthy of exploration. Therefore, land could be originally interpreted by combining
socio-demographic and economic statistics at the municipal level with the characteristic
features of reference ecoregions, in terms of climatic, biogeographic, physiographic and
hydrographic homogeneity.

Methodology

In order to achieve a suitable classification of the Municipalities according to the Italian
Ecoregions, a collaboration was established between the Central Department for Territorial
and Environmental Statistics (DCAT) of ISTAT and the Interuniversity Research Centre
"Biodiversity, Ecosystem Services and Sustainability" (CIRBISES), Department of Environmental
Biology, “La Sapienza University” of Rome.

The spatial information concerning ecoregions and municipalities, in their updated versions,
was considered. Namely, the adopted maps are:

= The Map of Terrestrial Ecoregions of Italy at the Subsection level, scale 1: 1,000,000;

= The Administrative boundaries of the Italian municipalities (non-generalized format) on
January 1% for the years 2016, 2017, 2018 and 2019, scale 1: 10,000.

The two maps were overlapped in a GIS environment and, given the difference in spatial
resolution, it was possible to automatically assign Municipalities to the different Subsections
only in part by:

=  “Unique allocation”, for municipalities that fall within a single subsection at least with 95%
of their surface (85.5% of municipalities and 82.5% of the national territory);

= “Prevalent allocation”, for municipalities that fall within a single subsection at least with
70% but with less than 95% of their surface (8,0% of municipalities and 9,2% of the
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national territory).

For assumption, ecoregions represent distinct and continuous territorial units divided only in
the presence of geographic islands or external administrative borders. According to this
principle, the required spatial contiguity of ecoregions was maintained by revisiting, in some
particular cases, the automatically assigned "prevalent allocation". In these cases, such as
along the coastline, the final allocation of Municipality to the subsections has been justified on
the basis of the "continuity of the subsection".

The allocation of municipalities that intersect different ecoregions without a clear prevalence
was assigned on an expert basis by means of more detailed thematic layers. These include the
bioclimatic, litho-structural and litho-morphological maps that early informed the definition of
ecoregional boundaries (i.e. the Phytoclimatic Map of Italy and following updates, the three-
dimensional structural model of Italy, the Land Units Map of Italy). By considering the relative
importance of each factor in determining the involved discontinuities, allocation has been
justified in terms of "bioclimatic factors", "orographic factors" and "litho-morphological
factors .

In few cases, for Municipalities with even-distributed surfaces (Municipality of Belpasso) or
with administrative islands that cross sharp ecoregional discontinuities (Municipalities of
Barge, Magliano Alpi, Comano Terme, Saludecio, Fermo and Tricarico), a second allocation was
given besides the prevalent one.

Preliminary results

Resulting allocation of Municipalities to the ecoregional Subsections for the year 2018 is shown
in Figure 1. Main quantitative descriptors concerning the number of municipalities for each
ecoregion, the respective cumulative surface and population, in both absolute and relative
terms, are indicated in Tablel.



Figure 1 — Classification of Municipalities according to the ecoregional Subsections for the year 2019
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Table 1 — Number of Municipalities, surface and resident population on January the 1% (2019) for the
different ecoregional levels of Italy (absolute values and percentages)

Ecoregion N° of Total area  Population % Surface % Population

code ECOREGION NAME municipalities (Km2) 01012019
1 Temperate Division 5.778 188.449,2 33.896.791 62,4 56,2
1A Alpine Province 1.857 53.981,2 5.598.336 17,9 9,3
1A1 Western Alps Section 640 18.094,9 1.210.026 6,0 2,0
1Al1a Alpi Marittime Subsection 129 4.130,9 175.533 1,4 0,3
1A1b Northwestern Alps Subsection 511 13.963,9 1.034.493 4,6 1,7
1A2 Central and Eastern Alps Section 1.217 35.886,3 4.388.310 11,9 7,3
1A2a Pre-Alps Subsection 802 15.320,2 3.493.654 51 5,8
1A2b Dolomiti and Carnia Subsection 152 8.247,0 311.824 2,7 0,5
1A2c Northeastern Alps Subsection 263 12.319,1 582.832 4,1 1,0
1B Po Plain Province 2.129 49.847,1 19.461.113 16,5 32,2
1B1 Po Plain Section 2.129 49.847,1 19.461.113 16,5 32,2
1Bla Lagoon Subsection 102 7.315,2 1.352.913 2,4 2,2
1B1b Central Plain Subsection 1.518 33.585,8 15.361.927 11,1 25,5
1Blc Western Po Basin Subsection 509 8.946,1 2.746.273 3,0 4,5
1C Apennine Province 1.783 84.350,5 8.597.598 27,9 14,2
1C1 Northern and Northwestern Apennine Section 632 37.966,6 4.473.592 12,6 7,4
1Cla Toscana and Emilia-Romagna Apennine Subsection 341 17.346,8 1.370.913 5,7 2,3
1C1b Tuscan Basin Subsection 291 20.619,7 3.102.679 6,8 51
1C2 Central Apennine Section 608 26.574,6 2.641.088 8,8 4,4
1C2a Umbria and Marche Apennine Subsection 172 10.386,9 766.131 3,4 1,3
1C2b Lazio and Abruzzo Apennine Subsection 285 11.262,3 785.956 3,7 1,3
1C2c Marche and Abruzzo Sub-Apennine Subsection 151 49254 1.089.001 1,6 1,8
1C3 Southern Apennine Section 543 19.809,3 1.482.918 6,6 2,5
1C3a Campania Apennine Subsection 353 10.212,8 942.078 3,4 1,6
1C3b Lucania Apennine Subsection 190 9.596,5 540.840 3,2 0,9
1D Italian part of the lllyrian Province 9 270,5 239.744 0,1 0,4
1D1 Italian part of the lllyrian Province 9 270,5 239.744 0,1 0,4
1D1a Italian part of the lllyrian Province 9 270,5 239.744 0,1 0,4
2 Mediterranean Division 2.148 113.619,0 26.462.755 37,6 43,8
2A Italian part of Ligurian-Provencal Province 69 1.041,6 439.411 0,3 0,7
2A1 Italian part of Ligurian-Provencal Province 69 1.041,6 439.411 0,3 0,7
2Ala Italian part of Ligurian-Provencal Province 69 1.041,6 439.411 0,3 0,7
2B Tyrrhenian Province 1.696 86.453,3 20.664.498 28,6 34,2
2B1 Northern and Central Tyrrhenian Section 259 16.430,5 7.151.517 5,4 11,8
2Bla Eastern Liguria Subsection 35 800,4 856.090 0,3 1,4
2B1b Maremma Subsection 78 7.355,5 1.202.563 2,4 2,0
2Blc Roman Area Subsection 70 4.631,7 4.339.701 1,5 7,2
2B1d Southern Lazio Subsection 76 3.642,9 753.163 1,2 1,2
2B2 Southern Tyrrhenian Section 670 20.090,8 6.873.499 6,7 11,4
2B2a Western Campania Subsection 181 3.424,9 3.997.359 1,1 6,6
2B2b Cilento Subsection 127 3.379,7 1.033.208 1,1 1,7
2B2c Calabria Subsection 362 13.286,3 1.842.932 4,4 3,1
2B3 Sicilia Section 390 25.832,5 4.999.891 8,6 8,3
2B3a Iblei Subsection 36 3.806,7 670.797 1,3 1,1
2B3b Sicilia Mountains Subsection 182 7.241,0 1.288.616 2,4 2,1
2B3c Central Sicilia Subsection 80 7.985,5 1.355.714 2,6 2,2
2B3d Western Sicilia Subsection 92 6.799,3 1.684.764 2,3 2,8
2B4 Sardegna Section 377 24.099,5 1.639.591 8,0 2,7
2B4a Southwestern Sardegna Subsection 75 5.140,1 647.678 1,7 1,1
2B4b Northwestern Sardegna Subsection 89 5.037,7 372.590 1,7 0,6
2B4c Southeastern Sardegna Subsection 190 11.173,2 475.599 3,7 0,8
2B4d Northeastern Sardegna Subsection 23 2.748,5 143.724 0,9 0,2
2C Adriatic Province 383 26.124,2 5.358.846 8,6 8,9
2C1 Central Adriatic Section 81 2.095,9 939.580 0,7 1,6
2Cla Marche and Abruzzo Coastal Subsection 81 2.095,9 939.580 0,7 1,6
2C2 Southern Adriatic Section 302 24.028,2 4.419.266 8,0 7,3
2C2a Gargano Subsection 63 6.975,1 785.293 2,3 1,3
2C2b Murge and Salento Subsection 239 17.053,2 3.633.973 5,6 6,0
Total 7.926 302.068,3 60.359.546 100,0 100,0

Fonte: Istat



Further perspectives

At the level of each individual municipality, organized agglomeration, metropolitan city or
administrative province, the ecoregional framework enables the effective use of statistical data
for sustainable land planning and resource management. In this regard, strategic references
include:

— the Urban Agenda of the European Union, with 10 priority themes and cross-cutting issues
for the sustainable development of urban areas in environmental, economic, social and
cultural terms (http://ec.europa.eu/regional policy/sources/policy/themes/urban-
development/agenda/pact-of-amsterdam.pdf);

— the European Strategy on Green Infrastructure, aimed at an informed integration of
conservation and restoration of nature, natural processes and benefits that human society
can derive from them, in land planning and development (https://eur-
lex.europa.eu/resource.html?uri=cellar:d41348f2-01d5-4abe-b817-
4c73e6f1b2df.0005.03/DOC 1&format=PDF9 );

— the National Strategy for Urban Green Space, aimed at the protection of biodiversity and
ecosystem services, at the adaptation to and mitigation of climate change and heat island
and at the improvement of human well-being and quality of life by means of strategic lines
and cross-cutting actions
(http://www.minambiente.it/sites/default/files/archivio/allegati/comitato%20verde%20pu
bblico/strategia verde urbano.pdf);

— thelocal Laws on territorial governance and protected areas that, especially at the regional
level, explicitly refer to the ecological network planning tool
(http://www.isprambiente.gov.it/it/progetti/biodiversita-1/reti-ecologiche-e-
pianificazione-territoriale).

On the other hand, the aggregation and synthesis of municipal statistical data at the
ecoregional level, for any hierarchical tier of the classification, are able to support :

— the implementation of the European Biodiversity Strategy, articulated in six
complementary and synergic targets that focus on the main drivers of biodiversity loss and
aim at reducing pressures on nature and ecosystem service.
(http://ec.europa.eu/environment/pubs/pdf/factsheets/biodiversity 2020/2020%20Biodiv
ersity%20Factsheet IT.pdf);

— the implementation of the National Biodiversity Strategy, aimed at guaranteeing the
persistence of fundamental ecosystem services, at addressing current environmental and
economic changes, and at optimising synergies between sectoral policies and
environmental protection
(http://www.parcoabruzzo.it/pdf/dpn guida strategia nazionale biodiversita-1.pdf);

— the knowledge, assessment and valorisation of the Natural Capital in compliance with the
National Law n. 221/2015 on "Environmental rules for promoting green economy measures
and limiting the excessive use of natural resources"
(http://www.minambiente.it/pagina/capitale-naturale-e-servizi-ecosistemici);

— the implementation of the National Strategy for Sustainable Development, in terms of
assessment and monitoring of Sustainable Development Goals indicators as defined at both
the global and national level (http://www.minambiente.it/pagina/la-snsvs);
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— the implementation of mitigation and adaptation measures to climate change promoted by
the corresponding National Strategy_
(http://www.pdc.minambiente.it/sites/default/files/allegati/Strategia nazionale adattame
nto _cambiamenti climatici.pdf) and by the White Paper on Rural Development Challenges
and Opportunities

(https://www.reterurale.it/flex/cm/pages/ServeBLOB.php/L/IT/IDPagina/5799).
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