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CITIES AT RISK:

STATUS OF ITALIAN PLANNING
SYSTEM IN REDUCING SEISMIC AND
HYDROGEOLOGICAL RISKS

GRAZIA DI GIOVANNI

Gran Sasso Science Institute - INFN L'Aquila
e-mail: grazia.digiovanni@gssi.infn.it

ABSTRACT

Italy and its urban systems are under high seismic and
hydrogeological risks. The awareness about the role of
human activities in the genesis of disasters is achieved
in the scientific debate, as well as the role of urban
and regional planning in reducing risks. The paper
reviews the state of Italian major cities referred to
hydrogeological and seismic risk by: 1) extrapolating
data and maps about seismic hazard and landslide risk
concerning cities with more than 50.000 inhabitants
and metropolitan contexts, and 2) outlining how risk
reduction is framed in Italian planning system (at
national and regional levels). The analyses of available
data and the review of the normative framework
highlight the existing gaps in addressing risk
reduction: nevertheless a wide knowledge about
natural risks afflicting Italian territory and an
articulated regulatory framework, the available data
about risks are not exhaustive, and risk reduction
policies and multidisciplinary pro-active approaches are
only partially fostered and applied.

KEYWORDS:
Risk reduction; Italian Cities; Planning; Seismic risk;
Hydrogeological risk.
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G. Di Giovanni — Cities at risk: status of Italian planning system in reducing seismic and hydrogeological risks

1 INTRODUCTION

The Italian territory is inherently fragile, with a strong propensity to earthquake, landslides and floods. Special
morphological conditions are amplified by land consumption and abandonment, a not incisive planning system,
spread unauthorised urbanizations.

Around 2% of the total population of the country lives in areas with high landslide hazard, and 3% in areas
with high flooding hazard! (Trigila et al., 2015).

The percentage rises to 41% for seismic hazard?. These threats involve also Italian urban systems: the ancient
and recent history of several Italian cities is a history of reconstructions (Gisotti, 2012; Guidoboni & Valensise,
2014). This contribution reviews the state of Italian major cities referred to hydrogeological and seismic risks.
Academic and scientific literature provides many definitions of “risk” and “disaster risk”, expressed as
product of several components, such as likelihood of hazard, occurrence of a certain magnitude, effects on
human and natural systems, vulnerability, exposure to hazards, preparedness and loss mitigation, resilience
(Paul, 2011).

The main determinants of risks are commonly and globally identified in hazard, vulnerability and exposured.
The history of cities has been influenced by the necessity of defence and security from hazards (both human
and natural ones) since their foundations.

The mutations lived by human societies since the XIX century have offered larger possibilities to overcome
and control natural events. Regarding the protection from earthquakes, floods or landslides (“acts of god”),
forms of mitigation, prevision and prevention through technological solutions have been the principal
approach to face “natural” hazards.

Research on disaster reduction has progressively enlightened the role of human activities in provoking
disasters, exacerbating natural hazards by increasing vulnerability and exposure of human settlements
(Ambraseys & Bilham, 2011; Steinberg, 2000; UN World Commission on Environment and Development,
1987). Nonetheless, the necessity of reducing vulnerability and exposure achieving a larger resilience of
territorial and urban systems raises in the debates mostly only after ruinous events (Guidoboni & Valensise,
2014; Menoni, 2005) and mainly to answer to general requests of “greater safety”.

Security can be defined as a dynamic non-event, using Karl Weick's words: “dynamic” because requires
constant adaptation and control; “not-event” because to be safe implicitly means to avoid an event or its
consequences.

Consequently, a safe condition is not static, but it is the result of continuous works influenced by changing
cultural references (Hollnagel, Woods, & Leveson, 2006; Menoni, 2005).

In fact, the process of building knowledge from unawareness and unknown emergencies to clarification and
information about a known danger is filtered by cultural frameworks and collective perceptions (Alexander,
2014).

1 Areas with “high” or “very high” level of landslide hazard (coded as zones P3 and P4 according to the plans for
hydrogeological systems — PAI) and with “high” level of flooding hazard (coded as zone P3 according to the D.Lgs.
49/2010) for the implementation of the European Floods Directive 2007/60/EC) (Trigila, ladanza, Bussettini,
Lastoria, & Barbano, 2015, pp. 9-10, 37, 72, 110).

2 Elaboration of the author. Data refer to Istat census 2011 (http://dati-censimentopopolazione.istat.it/Index.aspx)
and to areas with “high” or “medium” level of seismic hazard (coded as zones 1, 2, 2A and 2B. The list of Italian
municipalities classified according to micro-zone classification is available at
http://www.protezionecivile.gov.it/jcms/it/classificazione.wp updated to March 2015).

8 “Disaster risk signifies the possibility of adverse effects in the future. It derives from the interaction of social and

environmental processes, from the combination of physical hazards and the vulnerabilities of exposed elements. [...]
Hazard refers to the possible, future occurrence of natural or human-induced physical events that may have adverse
effects on vulnerable and exposed elements. [...] Exposure refers to the inventory of elements in an area in which
hazard events may occur. [...] Vuinerability refers to the propensity of exposed elements such as human beings,
their livelihoods, and assets to suffer adverse effects when impacted by hazard events” (IPPC, 2012, p. 69).
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Catastrophes are examples of events that affect cultural references fostering changes in law and regulation.
From this perspective, the role of urban and regional planning as technical and legislative tool for risk
prevention has emerged in debates and practices, as demonstrated by national and international studies and
experiences, and by the update of laws and practices®.

The awareness that the city is a complex relational system, consisting of interacting parts and multiple levels
of organizations, leads to the necessity of non-sectorial risk reduction in urban environments. Increased
safety is not derived from the sum of the safety of the individual parts (a concept well expressed by the
notions of direct damages and induced effects) but it is the result of interrelated mechanisms involving the
entire urban system, both in its physical and functional aspects.

The importance of planning follows consequently, given its multidisciplinary nature and role in the
government of cities (Cremonini, 2009; Davoudi, Crawford, & Mehmood, 2009; Fera, 1991; Menoni, 2005;
Pirlone, 2009). According to Esteban and colleagues, planning is a structural and non-structural long-term
mitigation measure in reducing exposure and vulnerability of built environment (Esteban et al., 2011, pp.
132-111).

Inspired by Latour’s thinking about modernity and “symmetric anthropology” (Latour, 1991),and by the idea
that risk mitigation constitutes a public good (Reddy, 2000, as quoted by Menoni et al., 2011, p. 288), the
paper examines hydrogeological and seismic risks in Italian major cities, and how risk reduction is framed in

Italian planning system.

2 METHODS

Reports compiled by public agencies or leading research centres offer information and data about
hydrogeological and seismic criticality (AA.VV., 2007, 2014; ANCE & CRESME, 2012; Ministero dell'’Ambiente
e della Tutela del Territorio e del Mare, 2008; Munafo et al., 2015; Trigila et al., 2015).

Data are provided at regional or provincial level maximum, without sub-classification, or focused on specific
cities as samples.

The only exception is last ISPRA report n°233 (Trigila et al., 2015) providing data about landslides and
floods at municipal level.

To extract detailed data about risks involving Italian cities and metropolis, the author developed specific
analyses focusing on municipalities with more than 50.000 and 200.000 inhabitants® and on “metropolitan
cities”®, starting from OECD'’s definitions of “city”.

OECD describes as “urban” a functional area with a population of 50.000 people at least. If the population is
between 200.000 and 500.000 people, the urban area is defined “medium-sized”.

Higher populations give birth to metropolitan areas (OECD, 2012).

Data about seismic risk are provided firstly through the selection of municipalities with a “high” or “medium”
level of seismic hazard according to the national seismic micro-zoning’. For these cities, residential buildings
built before anti-seismic building standards (L.64/74) have been highlighted?.

4 For further readings, also about the ancient experiences and practises of anti-seismic planning and urban design:
Fera, 1991; Guidoboni, 2014.
5 Data about administrative boundaries and 2011 population census have been downloaded from ISTAT website

(http://www.istat.it/it/archivio/104317).

According to the current legislation, ltalian “metropolitan cities” are: Bari, Bologna, Florence, Genoa, Milan, Naples,

Reggio di Calabria, Rome, Turin, Venice. The territory of every metropolitan city corresponds to the Province’s one

(L. 56/2014).

7 Zones 1, 2, 2A and 2B of national micro-zone classification. See also note 2.

8 ISTAT census offers data about the period of construction of residential buildings. Consequently, selected data
concern buildings pre-1970s, structures hypothetically more vulnerable to earthquakes by comparison with the most
recent ones.

46 - TeMA Journal of Land Use Mobility and Environment 1 (2016)
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Data about hydrogeological risks are provided extracting information from the appendix of 2015 ISPRA
report (Trigila et al., 2015). The selection was focused on population and “urbanized surfaces” exposed to
“high” or “very high” landslide hazard and “high” flooding hazard®.

The study is also supported by a concise reconstruction of the historical evolution and principal contents of
national and regional regulations about planning and risk reduction (in force at the moment of writing),
starting from the beginning of XX century.

The aim was to analyse how the role of urban and regional planning as tools for risk prevention is framed in

the Italian case.

3 ITALY: WHY A FRAGILE TERRITORY?

Italy is one of the most earthquake-prone countries in the Mediterranean, due to its geographical position, in the
area of convergence between the African and the Eurasian tectonic plates.

Since the beginning of XX century, 30 strong earthquakes with a magnitude superior to 5.8 have struck Italy°.
The complex orography predisposes the territory also to hydrogeological instability: Italian watersheds are
generally small in size, and therefore characterized by extremely fast response to rainfall.

These peculiar morphological and geological conditions are amplified by forms of land consumption!!, the
abandonment of mountain areas and deforestation, a not incisive planning system, spread unauthorised
urbanizations, the lack of restoration and maintenance of slopes and watercourses.

A synthetic portray of the territory follows.

In Italy there are around 529.000 landslides: high landslide hazards concern 8% of Italian territory and around
1.224.000 inhabitants. More than 12.000 sq. km are subject to high hydraulic hazard: 4% of the territory for
1.915.000 inhabitants (Trigila et al., 2015).

Percentages rise referring to high seismic hazard, which concerns around 45% of the national surface and more
than 24 million inhabitants (41% of the total population)*?.

Consequently, Italy has a very high vulnerability (due to the structural fragility of housing, infrastructures and
industrial structures) and high exposure (for population density and historical and artistic heritage).

These hazards involve not only rural or mountain areas but also Italian urban systems. Ancient and recent
history provide many examples of Italian cities struck by earthquakes, landslides or floods*2.

The demand for specific research about cities derives from the urban population at the present day: around 30%
of Italian inhabitants live in cities or metropolis (with reference to the mentioned threshold of 50.000 inhabitants
and to the legislative definition of metropolitan city).

° In ISPRA report, the estimation of the population at risk was performed by intersecting areas with maximum
hydrogeological hazard (zones P3 and P4) with 2011 census sections. The indicator about “artificial surfaces” at risk
was developed with a cartographic overlap between hazard maps and land consumption maps (Trigila et al., 2015,
pp. 68-69). See also note 1.

10 Data from the National Institute for Geophysics and Volcanology. https://ingvterremoti.wordpress.com/i-terremoti-
in-italia/.

1 According to ISPRA’s data, about 9% of land consumption in Italy involves areas threatened by hydraulic hazards
(Munafo et al., 2015, p. 29).

12 For definition of hazard levels, and information on data about seismicity, see notes 1 and 2.

1 For instance, since XI century, dozens of cities have been hidden by an earthquake with an intensity value of VIII or
above on Mercalli scale (Guidoboni, 2014); for historical data about hydrogeological disasters, see: Gisotti, 2012;
Guidoboni & Valensise, 2014.
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CITIES AND

POPULATION

MEDIUM/HIGH SEIMIC RISK

HIGH/VERY HIGH
LANDSLIDE RISK

HIGH FLOOD RISK

num. of seismic cities. related
pobulation and residential
building stock

num. of cities subiect to
landslides. related population
and urban surface

num. of cities subiect to floods.
related population and urban
surface

7
141 cities 67 cities 91 cities [B] 124 cities [E]
19.986.649 inh.  9.663.834 inh.  39% of national 188.651 inh. in 1.4% of 656.016 inh. in 3.5% of
S nonulation areas subject pooulation  areas subject to nobulation
E= subiect to to landslide of [B] floods of [E]
) seismic hazard
g = 16% of national 154%  of 34% of
c € population national national
‘g o pooulation ponulation
=] subiect  to subiect  to
2 ) landslides floods
= 700.335 54% of buildina 31.5 urbanized 7% of 149.8 urbanized 22% of
& pre-1970 stock of seismic  sg. km. Italian sg. km. Italian
S residential cities in areas subject Eﬂ?f?,ré'ﬁfd in areas subject Sﬂlﬂfﬂfﬁd
= buildings to landslide SUraces to floods SUTACE:
s} subiect  to subiect to
landslides floods
16 cities 4 cities 11 cities [C] 16 cities [F]
= 9.642.273 inh. 4.773.903 inh.  19% of national 86.045 inh.  1.2% of 236.065 inh. 2.4% of
e population in areas subject opooulation  jn areas subject DODUlation
= subiect  to tolandside  of [C] ' floods E o [F]
5 seismic hazard
fg
s = 8% of national 7% of 12% of
8 population national national
Q < nonulation nonulation
£8 subiect  to subiect  to
T N landslides floods
‘S 173.916 60% of buildina 7.4 urbanized 1.5% of 30.4 urbanized 4.5% of
g pre-1970 stock of seismic  sa. km. Italian sq. km. Italian
s residential medium-size in areas subject urbanized i areas subject Urbanized
buildings cities to landslide surfaces to floods surfaces
subiect to subiect to
landslides floods
5 8 metropolitan 10 metropolitan
10 metropolitan  Metronalitan cities [D] cities [G]
cities cities [A]
7.172.934 inh. 75% of 273.950 inh. 2% of 541.015 inh. in 3% of
» 17.789.075 inh.  in seismic sub- pooulation  of in areas subject npooulation  areas subject to population
2 municipalities [A] to landslide of [D] floods of [G]
() 29 % of 22% of 28% of
s national pooul. national national
= subiect to nonulation population
=3 seismic hazard subiect  to subiect  to
o landslides floods
5] 12% of national
= population
408.243 37% of buildina 71.2 urbanized 15% of 138.8 urbanized 21% of
ore-1970 stock of seismic sa. km. Italian sa. km. Italian
residential metropolitan in areas subject urbanized in areas subject urbanized
buildinas  in cities to landslide surfaces to floods surfaces
seismic  sub- subiect to subiect to
municipalities landslides floods
59.433.744 inh. 24.513.924 inh. 41% of national 1.224.001 inh. 2.1% of 1915236 inh. 32% of
N livina In areas  population livina in areas national lvina in areas national
‘,\5 Stiblect to Sthiect fo population  subject to floods  population
earhiquakes landslide

476.3 urbanized 2.7% of
sa.  km. in national
areas  subject urbanized
o landslide surfaces

6733 3.8% of
urbanized national

sa. km. in areas urbanized
subject to floods  surfaces

Tab.1A Italian cities at seismic and hydrogeological risks. Data about population and buildings refer to ISTAT census 2011. Data about

14

For further details, see notes 1 and 2.
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Table 1A provides detailed data about cities and population exposed to hydrogeological and seismic hazards.

Table 1B offers disaggregated data for each major municipality and metropolitan city. The map illustrates the

geographical distribution of the results, making also feasible a visualization of the overlaps existing among

different hazard in the same urban context (Fig. 1).

MEDIUM / HIGH SEISMIC

VERY HIGH / HIGH

HIGH FLOOD RISK

RISK LANDSLIDE RISK
T ; Inhabitants % of . . 9% of L % of
Municipalities with (% of residential  Pooulation in urbanized Population in urbanized
more than ot buildi areas at risk areas at risk
. ponulation in uilding 0 surfaces o surfaces
200.000 inh. and TR stock (% on the : (% on the ;
; e municinalites at in areas in areas
Metropolitan Cities risk) pre-1970 total) at risk total) at risk
21.102
Rome 2.617.175 53% 375 (0,01%) 0,01% (0.8%) 2,7%
Rome Metrop. City 3-57(29%%’ 37% (108-590%3 0,6%  40.644 (1%) 2,3%
29.711
Milan - - - (2,4%) 2,4%
. . 43.703
Milan Metrop. City - - - (1.4%) 1,3%
Naples 962.003 68% ?4%%23 3,3% 226 (0,02%) 0,1%
: 2.793.510 101.000 28.817
Naples Metrop. City (91%) 46% (3.3%) 3,3% (0.9%) 0,9%
Turin - - 530 (0,1%) 0,1% 1.350 (0,2%) 0,4%
" . 29.772 31.142
Turin Metrop. City - - (1.3%) 3,2% (1,4%) 2,9%
Palermo 657.561 66% 5.663 (0,9%) 1,9% 8.394 (1,3%) 1,3%
29.769 49.165
Genoa - - (5.1%) 6,9% (8.4%) 6%
. 86.658
Genoa Metrop. City - - 68.734 (8%) 14,7% (10,1%) 5,7%
Bologna - - 412 (0,1%) 0,6% 3.964 (1,1%) 1,2%
Bologna Metrop. 15.664 92.211
City 148.890 (15%) 11% (1.6%) 4% (9.4%) 13,6%
12.121
Florence - - 1.570 (0,4%) 0,5% (3.49%) 3,3%
Florence  Metrop. 22.186 51.051
City 86.357 (9%) 11% (2.3%) 4,5% (5.29%) 4,6%
Bari - - 339 (0,1%) 0,1% 1.506 (0,5%) 1%
. . 14.827
Bari Metrop. City - - 3.635 (0,3%) 0,1% (1.2%) 1,5%
Catania 293.902 69% 213 (0,1%) 0,04% 480 (0,2%) 2,7%
55.650
Venice - - - (21,3%) 8,4%
Venice Metrop. 135.381
12.338
Verona B - - (4,9%) 3,4%
Messina 243.262 64% 697 (0,3%) 0,5% 1516 (0,6%) 0,8%
38.358
Padua - - - (18,6%) 16,5%
Trieste - - 534 (0,3%) 0,2% 103 (0,1%) 0,2%
Taranto - - - - 81 (0,04%) 1,4%
Reaaio di Calabria 550.967 14.033
Metropol. City (100%) 9% (2,5%) 2%  16.581 (3%) 4.2%

Tab. 1B Disaggregated data about Italian major cities and metropolitan cities

49 - TeMA Journal of Land Use Mobility and Environment 1 (2016)



G. Di Giovanni - Cities at risk: status of Italian planning system in reducing seismic and hydrogeological risks

Cities and Hazards

Cities with more than 50.000 inh. i ; ‘1.
I medium / high seismic hazard x -
B very high / high landslide hazard N ' "” b

I medium / high seismic hazard and
very high / high landslide hazard

L1 high flood hazard

metropolitan cities

Fig. 1 Municipalities with more than 50.000 inhabitants, with high hydrogeological and seismic criticalities (elaborated by the author)
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4 THE ROLE OF PLANNING

Research on risk reduction has recognised the role of regional and urban governance and planning in
influencing the levels of risks, reducing or exacerbating natural hazards through infrastructural and
technological measures, specific urban design technics, building codes, land-use plans etc. (Cremonini &
Galderisi, 2007; Esteban et al., 2011; Fera, 1991; Menoni, 2005).

Given the levels of risk of Italian cities and metropolis clarified above, and the role of human activities in
influencing such levels, the paper focus on how the reduction of seismic and hydrogeological risks is framed
in Italian urban planning system.

Recognizing in legislation an element of risk governance (Esteban et al., 2011), a synthetic reconstruction of

national and regional planning legislation has been carried out.

4.1 NATIONAL LEGISLATIVE FRAMEWORK

With reference to Italian history, many calamities have given birth to accusations of failures in territorial
governance, leading towards new laws (or revisions of existing ones) in the direction of stricter rules and
standards. First principal laws addressing the problem of stability of urban centres date back to the first decade of
‘900 (L. 445/1908; R.D. 193/1909); these acts introduced rules for the consolidation of landslides threatening
villages, for the transfers of settlements and the prohibition of new constructions upon unstable lands.

The current national law on urban planning, promulgated in 1942 (L. 1150/1942), was modified and integrated in
1967 to achieve a larger control on urban development.

This legislative reform was influenced by the catastrophic events of 1966: the landslide in Agrigento and the floods
in northern and central Italy (L. 765/1967).

In between the ‘70s and ‘80s, the relationship between seismic and hydrogeological risks and planning
activities became direct, introducing special technical standards to build in seismic zones and requiring
geomorphological judgements for urban plans (judgements necessary both to verify existing plans, both to
adopt new ones) (L. 64/1974; L. 741/1981; D.M. 11 marzo 1988)?°.

The flood of Florence gave birth to twenty-year work of the De Marchi Commission, which introduced a
national program of interventions and criteria for land protection and led to the law for land defence in 1989
(L. 183/1989).

This law represented the first attempt to introduce an integrated approach among soil, water and planning,
through “basin management plans”; this act was not effectively applied until the end of ‘90s, when the
landslides in Sarno (1998) and the flood in Soverato (2000) led to the rapid enactment of laws both for the
prevention of hydrogeological risk (imposing a national mapping of landslide risk), both for the
implementation of basin management plans (L. 267/1998; L. 365/2000).

The indications given through these plans prevail on local urban plans.

After the earthquake in Umbria and Marche, a most appropriate concept of anti-seismic prevention has been

imposed, not limited to the buildings but extended to urban centres'?; after the earthquake in Molise, the technical

15 The law 64/1974 imposed a verification of geomorphological compatibility of new town plans for municipalities

belonging to seismic zones; after Irpinia’'s earthquake, the law 741/1981 attributed to Regions the power to
establish rules and criteria for the update of existing planning instruments.

The Environmental Code (L. 152/2006) unifies the legislation about land defence incorporating also the European
Directive on water (2000/60/EC), while the European Floods Directive (2007/60/EC) has been implemented in 2010
(D.Lgs. 49/2010). The last one proposes a more comprehensive policy addressing flood risk, considering structural
measures aimed at hazard control, but also vulnerability reduction.

The law 61/1998 tried to introduce integrated programs of recovery aimed at rehabilitation and recovery of towns
hit by earthquakes or exposed to hydrogeological hazards. Umbria regional law on planning is one of the most
advanced in Italy, as detailed below.

16
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building codes and the national seismic zoning of the territory were updated (O.P.C.M. 3274/2003), stating that
the nature of the soil affects the seismic motion, influencing local seismic risk.

The same regulation imposed a revision for the town plans of municipalities which seismic classification was
changed. In September 2008, guidelines for seismic micro-zoning were defined with the purposes of contributing
to local knowledge and of reducing seismic risk providing criteria for planning (ANCE & CRESME, 2012; Ghirotti,
2014; Gisotti, 2012).

After Abruzzo's earthquake, special funds have been designated to a national plan for the prevention of seismic
risk, and the national civil protection is in charge of the application of the law (L. 77/2009): in such process, the
ordinance of the Chief of National Civil Protection n°52/2013 added the analysis of C.L.E. “Limit Condition for
Emergency” as a compulsory examination to be joined to micro-zoning.

The study of C.L.E. is dedicated to strategic buildings and infrastructures, in order to achieve greater integration

among intervention aimed at reducing seismic risk. The regulatory framework is summarized by Fig. 2.

4.2 REGIONAL LEGISLATIVE FRAMEWORK

Since the early ‘70s, several reforms dedicated to administrative functions and local governance have taken
place in Italy: a crucial change in the system is recognizable in the concurrent legislative power on territorial
governance conferred to Regions by the reform of the Title V of the Constitution in 200118,

Therefore, urban planning is regulated also at the regional level according to laws, principles and practices
specific for each Region. By laws 64/1974 and 741/1981, Regions had to define rules and criteria to prevent
seismic risks both for future town plans and detailed plans, both for the update of the existing ones.

The implementation carried on by Regions has been criticized, because of temporal delay in the enactment
or the weakness of contents not able to influence urban planning (Menoni, 2005).

Otherwise, some of the most recent regional regulations have been able to better correlate prevention, risk
reduction and design of planning tools (Monaco & Monaco, 2012).

The author developed a first examination of regional laws, focusing both on general laws on planning, both
on specific laws on natural risks.

Analysing the principles stated, different approaches to risk reduction can be distinguished: only few Regions
make no reference to the concepts of natural hazards or risks in their general laws on the government of
territory (as the cases of Abruzzo, Lazio, Marche, Puglia, Sardinia).

In the majority of Italian Regions, basilar principles and notions on these themes have been metabolized
from overriding national laws and debates, consequently achieving space in local laws on the government of
territory (as the cases of Liguria and Piedmont'®) or adopting specific regulations influencing local planning
system (as the cases of Abruzzo®, Marche, Molise, Puglia, Sicily, Valle d’Aosta).

Eight Regions out of twenty have clearly defined the reduction of risk as one of the focal objectives of
territorial and urban planning in their main legislative framework: Calabria, Campania, Emilia-Romagna,
Lombardy, Autonomous Provinces of Bolzano and Trento, Tuscany, Umbria, Veneto. Table 2 offers a

synthetic overview of the regional framework.

18 The 2001 reform has brought to a division and partial overlay of competences about planning and environmental
protection among different public bodies (L.C. 3/2001).

19 The L.R. 56/1997 has been updated by the L.R. 3/2013, inserting references to co-planning activities, due to the
necessity of cooperation with the Agency of the management of Po river basin. The Region has adopted also two
specific deliberations about planning, seismic prevention and land defence.

2 According to the L.R. 28/2011 of Abruzzo, art.3: the instruments of regional and urban planning contribute to
seismic risk reduction, through analysis of hazard, vulnerability and exposure, and addressing the locational choices
and processes of urban transformation in accordance with criteria of prevention and mitigation of seismic risk. The
contents of the emergency plans are received in the municipal urban planning tools.
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Main catastrohic events and principal national laws on planning and risk reduction

events

October 1910: Campania flood

January 1915: Avezzano earthquake

1939-1945: || World War

November 1951: Polesine flood

October 1953: Calabria flood

October 1954: Salemno flood

October 1963: Vajont landslide/flood

July 1966: Agrigento landslide

Autumn 1966: Northern Italy floods (Venice, Florence)

(=}
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i
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o
L=
-

19605

January 1968: Belice earthquake
October 1970: Genova flood

May/September 1976: Friuli earthguake
MNovember 1980: Irpinia earthquake

December 1982: Ancona landslide
July 1985: Val di Stava landslide
July 1987: Valtellina andslide/flood

1980s

November 1994: Piedmont flood

June 1996: Versilia flood

September 1997: Umbria and Marche earthquake
May 1998: Samo landslide

September 2000: Soverato flood
October 2000: North-East Italy flood

October/November 2002: Molise earthquake

2000s

April 2009: L'Aquila earthguake

October 2009: Messina landslide

October 2011: Spezzino and Lunigiana flood
November 2011: Genova flood

May 2012: Emilia earthquake

November 2012: Grossetano and Maremma flood

November 2013: Sardinia flood

October/Movember 2014: Genova flood

December 1908: Messina and Reggio Calabria earthquake —

laws

~
April 1909: first building standards, R.D.193

August 1942: national law on planning, L.1150

S
L July 1967: institution of De Marchi Commission, L.632
> August 1967: integration to national law on planning, L.765

February 1974: building standards and evaluation of planning
tools in referene to seismic risk, L.64

v

December 1981: update of planning tools against seismic risk, L.741

May 1989: law on land defence, L1183 ¢——
- February 1992: institution of Civil Protection, L.225

1
August 1998 landslide risk national mapping and basin plans, L. 267

W
December 2000: update of L. 267/1998

October 2001: constitutional reform, L. 3

~
March 2003 national seismic classification and update of
building standards, O.P.C.M.3274

September 2008: guidelines for seismic microzoning

s
June 2009: national plan for seismic risk reduction, L.77

> February 2013: C.L.E. analysis, 0.C.D.P.C.52

May 2014: National commission against hydrogeological
instability, L.164

Fig. 2 Main catastrophic events in Italy since the beginning of XX century, and the regulatory framework influencing risk reduction

and planning. Arrows indicate direct relations between events and promulgation of law
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REGIONAL LAW ON GOVERNMENT REGIONAL  SPECIFIC LAWS FOR  RISK

OF TERRITORY REDUCTION

Abruzzo 18/1983 28/2011

Basilicata 23/1999 38/1997; 25/1998

Calabria 19/2002 35/2009

Campania 16/2004 9/1983; 21/2003

Emilia-Romagna 20/2000 19/2008

Friuli-Venezia Giulia ~ 5/2007 16/2009

Lazio 38/1999 4/1985

Liguria 36/1997 29/1983

Lombardy 12/2005 abolished by the general regional laws

Marche 34/1992 33/1984; 22/2011

Molise - 15/1986; 25/2011

Piedmont £6/1977 19/1985; Regional Resolutions 540/2012 and
64/2014

Puglia 20/2001 Regional Resolutions 1328/2007 and 2753/2010

Sardinia 45/1989 -

Sicily - (temporal law: 71/1978) Regional Circular 2222/1995

Tuscany 65/2014 abolished by the general regional laws

Trentino-Alto Adige  Prov. Bolzano: L.P. 13/1997 Provincial Resolution 712/2012

Prov. Trento: LP. 15/2015 DPR 15.01.2006

Umbria 1/2015 abolished by the general regional laws

Valle d’Aosta 11/1998 Regional Resolutions 2939/2008

Veneto 11/2004 Regional Resolutions 1841/2007 and 3308/2008

Tab. 2 List of regional laws on government of territory and examples of regional specific laws for risk reduction influencing planning
(the laws indicated are in force at the moment of writing)

Some examples from the most interesting regional laws follow.

According to the regional law 19/2002 of Calabria, the Structural Municipal Plan regulates land use in
relation to the assessment of the condition of landslide risk and local seismic hazard, and defines the areas
necessary for the Civil Protection Plan (art. 20). The regional law 65/2014 of Tuscany requires both
verifications on hazards related to hydrogeological aspects, coastal dynamics and seismicity during the
design and updates of plans, both identification of the conditions that ensure the viability of the
transformation proposed.

The law requires to update information about hazard and exposed areas after emergencies because they
form the basis of regional and urban planning; the municipal plan of civil protection is an integral part of the
town plan (art. 104). Umbria Region states that “anti-seismic discipline” is part of the activities involved in
the government of territory at the art. 1 of its regional law on planning (L.R. 1/2015).

The town plan has to define architectural, functional and infrastructural elements (existing or planned) that
constitute the “Minimal Urban Structure” (S.U.M.) whose efficiency has to be ensured for reducing urban

seismic vulnerability (art. 21).
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Veneto's regional resolution 3308/2008 stresses that in recent years “it is definitely gained the awareness of
how seismic actions, combined with the design and construction of buildings not adequately compatible with
the characteristics of the soil, make vulnerable both individual buildings and urban aggregations. For this
reason, seismic issues have to be introduced in the procedures defined in the new regional planning
framework, which has significantly changed the approach to urban planning”.

This fragmented and complex legislative framework could be summarized from a temporal point of view: less
recent regional laws on planning ignore issues about nature-driven risks, while laws defined or updates since the
beginning of 2000s demonstrate a more advanced approach, closer to the debate about risk mitigation.

5 DISCUSSION

From the analysis of available data and legislative framework in force, the research highlights topics not
adequately discussed in the debate about cities and risks and the different approaches and methods for

reducing risks led by national and regional authorities.

5.1 MISSING ISSUES

The fragility of Italian territory is widely documented as shown by studies, reports and data available, as well
as by dedicated national and local laws here summarized (among the others: (AA.VV., 2007, 2014; ANCE &
CRESME, 2012; Guidoboni & Valensise, 2014; Ministero dell’Ambiente e della Tutela del Territorio e del Mare,
2008; Munafo et al., 2015; Trigila et al., 2015).

A deep knowledge about seismic and hydrogeological risks has been developed in Italy, and consequently
rich and wide information. Nevertheless, missing elements and themes emerge, above all for what concerns
urban systems. The availability of open-access data at local scale is only very recent?!.

This represent a consistent weakness of the attention dedicated to the issue of nature-driven risks in cities,
considering that about 33% of Italian inhabitants live in municipalities with more than 50.000 inhabitants. In
the same way, data are generally referred to hazards, and not frequently to an evaluation of risk as the
product of hazard, vulnerability and exposure.

For what concerns the legislative framework about seismic and hydrogeological risk reduction, the evaluation
and mitigation of hazards have been included in the national and regional legislation, and the role of
planning activities in challenging these risks is recognized. In the meantime, high vulnerability of Italian
territory and cities to “natural” hazards is demonstrated both by data, both by the ruinous effects of
earthquakes and recurrent floods and landslides, as summarized by the chronology in Fig. 2.

To analyse the reasons of the state of decay of the territory is not the purpose of this study, but some
considerations can be sketched. As Casagli and Menoni recognized, problems of inadequate implementation
of the cited legislative frameworks, from a qualitative and/or quantitative point of view, can be a partial
answer to Italian territorial fragility in its physical, social, economic and political aspects (Casagli, 2012;
Menoni, 2005, p. 161).

This wide legislative framework has not efficiently influenced planning choices and collective history, and the
upgrades in the normative systems have not triggered appropriate connection and coordination between

laws and operational tools despite the regulatory constraints??.

2 As discussed before, only last ISPRA report n°233 offers an open-access dataset from which extrapolating data
about cities. Generally, data are accessible only at regional or provincial scale.

2 For instance, the building regulation is dedicated mainly to reduce seismic risk and contains very few norms in
terms of building resilience to hydrological processes. Many analysis, such as geological or seismic studies, were
imposed more as formal acts than as actual bound conditions for planning strategies for land use. Soil stability is not
affected only by new urbanization but also by many other ordinary interventions in the cities; consequently,
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Risk reduction struggles to go beyond fragmented interpretations, regulations and plans, that debate about
it as a topic in unstable balance between civil protection, planning and environmental protection®:. An
effective reduction of risks through planning is a systemic strategy, that takes into consideration the effects
of territorial transformations on physical, functional, social and economic pillars of cities (Biondi, Fabietti, &
Vanzi, 2011)%.

Even if interconnections between “sector plans” and “general planning” are present at an early stage in the
latest regional laws, they emerge clearly only in post-disaster reconstruction plans or programs (Monaco &
Monaco, 2012), when integrating technical and political choices is likely recognised as the favoured strategy
to reduce risks, maximise efforts and decrease costs?®.

The crisis of planning (Benevolo, 2012) and the pervasive phenomenon of illegal urban development?® are
well-known and have to be added to these issues, as well as the weakness of control activities, the
inadequate expenditure for activities dedicated to prevention and reduction of existing risks (Amanti, 2014;
Menoni, 2005).

The overlaps among different institutions and subjects appointed in activities of risk reduction can have led
to a counterproductive fragmentation of roles and tools.

Furthermore, the research highlights also how these themes are not even present in some cases, as
demonstrated by absent or obsolete regional laws on planning, or by a not sufficient debate at the national

level.

5.2 NATIONAL AND REGIONAL POWERS

In the last years, legislative changes occurred at the national level, influencing the planning system too. The
Italian parliament is discussing a bill for a new reform of the Italian Constitution (after the mentioned 2001
reform) at the moment of writing (DdL. 1429-D, 20" January 2016).

According to this proposal, “the general norms about the government of the territory and the national
system of civil protection” will return to be subjects of the exclusive legislative power of the State.

The process in ongoing, but the proposal let arise many questions about if and how this change will affect
local planning systems in all their aspects, which are deeply different in every Region, as showed through
the previous examinations. Going back to the national law on urban planning (L. 1150/42), several proposal
of reform have been suggested without accomplishment; the last one promoted in July 201427 was mainly a
fiscal proposal, without any reference to broader meanings and roles of planning.

On the contrary, planning is largely recognized by the academic and scientific debate a discipline
characterized by a holistic and proactive approach and involved in the overall government of cities, urban
environment and landscape (Davoudi, 1999; Secchi, 2000), as proved by recent regional laws.
Consequently, no reference is made in this proposal about the role of public territorial policies and urban
transformation in the reduction of risks. The national debate on planning seems to lag behind the regional

ones.

geological studies at the base of a reliable local planning cannot be only analytical, but must be referred to new
uses and projects proposed.

= For example, the necessity of the spatial organization of civil protection and emergencies could be included in land
use decisions, to regulate consistently the design of planning instruments.

2 Existing studies on the use of “Minimal Urban Structure” and “Limit Condition for Emergency” as categories for
planning are examples (Fabietti, 2013; Olivieri, 2013).

% For further readings about the role of urban planning in post-disaster reconstruction in Italy, among the others:
Caravaggi, Carpenzano, Fioritto, Imbroglini, & Sorrentino, 2013; Clementi & Di Venosa, 2012; Olivieri, 2004.

% According to Legambiente and CRESME, between 1998 and 2003 the medium percentage of not legal buildings is
about 30% of total heritage (Legambiente, 2008, as cited by Destro, 2013, p. 83).

2 “Principles for territorial public policies and urban transformation”, promoted by the Ministry of Infrastructures and
Transports.
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5.3 REACTIVE AND PROACTIVE APPROACHES

Examining the normative evolution, it's possible to affirm that Italian regulations propose an approach to the
reduction of urban risks that can be described as still partially “reactive® both at national and local level. The
relation between urban planning and reduction of risk emerging from laws seems based on assessments of
compatibility between proposals of future urban transformation and hydrogeological and seismic characteristics of
the territory, assuming the knowledge of hazards and potential risks as a guide in designing planning.

This reactive approach has been traditionally predominant, even if in different forms. Regarding seismic risk,
because of the impossibility of reducing the hazard, the reduction of vulnerability has been mainly
delegated to an increase of structural resistance of buildings and infrastructures to hazards. On the contrary,
regarding hydrogeological risks, the main approach has been the reduction of hazards when possible, such
as intervening on hydrographic systems or on unstable areas.

In both cases, the main strategy was delegated to engineering technologies, standards, regulations, almost
considering exposure as “irreducible”.

Without denying the fundamental role of these methods, poor references to strategic and systemic
approaches and to the spatial context represent recognized weaknesses (Cremonini & Galderisi, 2007).
Surprisingly, examples of “reactive approach” can be found also in recent laws that in general propose more
advanced positions on the theme, such as in Veneto’s regional resolution 1841/2007 about hydrogeological
risk: “Increased human pressure on natural resources often forces to plan urban development in areas with
high geological risk, thus forcing to tackle risks ever higher [...] It's very important to demonstrate that new
planning forecasts will not aggravate the existing level of flood risk, nor will compromise the possibility of
reducing that level [...] the assessment of hydrogeological compatibility may also provide measures for risk
mitigation, indicating their effectiveness in reducing the hazard’ (translation of the author, italic added).
Other Regions propose a different attitude.

For instance, Umbrian regional law (L.R. 1/2015) imposes that new settlements proposed by town plans
cannot use areas in the presence of a significant risk of flooding or landslides, in order to guarantee a
sustainable land use; it also prescribes objectives and tools for the reduction of seismic urban vulnerability in
town plans, integrating de facto prevention and planning activities?®. Similarly, in Emilia Romagna (L.R.
20/2000) the structural town plan has to set out actions to eliminate or reduce the level of risk in existing
settlements.

In territories characterized by hydrogeological instability, hydraulic danger or avalanches, only recovery
interventions on existing buildings are allowed, while new constructions and land use changes that can
augment the exposure to risk are prohibited.

These approaches can be read as steps towards pro-active ones, that look at the reduction of risk as a
combination of activities to reduce hazards, vulnerabilities and exposure, with reference to cities as complex
systems, not addressing single aspects.

Enlarging these reflections towards prevention activities, it is necessary an annotation about the relationship
between urban planning and the activities of prevention and emergency management, carried out by the
Civil Protection mostly.

This relationship is ruled by the national law (L. 225/1992) but also at the local level: generally, civil

protection activities should be harmonized with the programs for territorial protection and recovery.

8 Reactive approaches are defined as feedback-driven, based on resistance to changes. Proactive approaches are
feedforward-driven, based on anticipation and adaptation. For further reading, among the others: Godschalk, 2003;
Hollnagel et al., 2006; Klein, Nichollsb, & Thomallaa, 2003.

Umbria Region is considered exemplar for its attention to these issues after 1998 earthquake, for instance for its
L.R. 61/1998 and its previous regional law on planning (L.R. 11/2005) (Di Salvo, Giuffre, Pellegrino, & Pizzo, 2012).

29

57 - TeMA Journal of Land Use Mobility and Environment 1 (2016)



G. Di Giovanni — Cities at risk: status of Italian planning system in reducing seismic and hydrogeological risks

A recent reform of Civil Protection System (L. 100/2012) has overturned this notion, imposing to the plans
involved in government and protection of the territory to be coordinated with the emergency plans of civil
protection, above all with local ones (art. 3).

For instance, Tuscany and Calabria’s regional law on planning confer to town plans the contents and efficacy
of emergency plans too; consequently, every update due to emergencies or to ruinous events constitute a
direct variation of the town plans®.

In the meantime, in the last twenty years the national expenditure for activities dedicated to prevention
amounts to the 40% of the costs incurred to repair damages, less than the 1% of the expenditure
potentially needed for a full recovery from the same events (Amanti, 2014) 3L,

The shift from mitigation of risk to systematic reduction and adaptation to it is still at a first stage in the
national debate, contrary to the international wide debate that fostered the diffusion of the concept of
“urban adaptation” to risks, mainly inherited by the considerations about the notions of “urban resilience”
and “climate change adaptation” (Biesbroek, Swart, & Van der Knaap, 2009; Davoudi et al., 2009)32,
Besides, how to reduce risks and intervene on existing urban fabrics exposed to existing risks (and
commonly built in dissimilarity to regulations), is a not raised question, which instead represents one of the
most delicate and hard aspects of the theme.

As every process of urban transformation in built contexts, the reduction of risks have to be carried out
through cross-sectorial activities (for instance, adaptation of housing stocks and infrastructures, urban
retrofitting aimed at the recovery of open spaces, building redundant paths, changing uses and locations),
confronting the necessity of transformation with inherited uses and activities, historical values and social

significances of the city (Casagli, 2012; Fera, 1991; Lazzari, 1988; Monaco & Monaco, 2012).

6 CONCLUSION

Seismic and hydrogeological risks stress Italian territory, as showed by national and regional reports, events,
thematic data. Through a selection of available data and an original extraction and synthesis of information
from official reports, the paper proposes a synthetic profile of Italian cities and metropolis at seismic and
landslide risk, to underline the wide dimension of the phenomenon.

Risk reduction can be a variable of planning, as recognized by the current scientific debate (Cremonini,
2009; Cremonini & Galderisi, 2007; Fera, 1991; Menoni, 2005; Menoni & Margottini, 2011) and given the
increased awareness of the role of human activities in the genesis of disasters (Ambraseys & Bilham, 2011;
Steinberg, 2000).

The review carried out by this research shows how the reduction of “natural” risks through planning has
been influenced by catastrophic events, and how it is framed in national and regional normative frameworks,
given that territorial governance is framed as a concurrent legislative power between State and Regions.

The paper highlights interesting recent steps towards more pro-active approaches as deducible by recent
regional laws as Umbria’s. Nevertheless, the fragility of the territory demonstrates the limits of these
attempts, as suggested by the difficulties in fostering regular and systematic risk reduction policies, and in

strengthening ordinary tools of land defence.

3 In this sense, the introduction of the analysis of “Limit Condition for Emergency” mentioned previously can

contribute to a deeper relation between planning, reduction of risk and civil protection activities.

81 Use of “states of emergency”, and the related active role of Civil Protection, is often controversial: the declaration of
a state of emergency allows to exceed ordinary regulations, such as general laws on public works.

32 Adaptation is a complex capacity, focused on adjusting systems to moderate the impact of potentially ruinous
events; for instance, it can take the shape of reducing dependence on vulnerable systems, of decreasing sensitivity
and exposure, of strengthening existing elements (Adger, Huq, Brown, Conway, & Hulme, 2003).
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There is not a deep acknowledgement of risk reduction as a “public good” yet, as well as of the common
relevant points shared by the purposes of reducing risks.

An effective land defence is a system of integrated policies addressed to long-term use and management of
the territory, and not only to reduction of land consumption.

The government of territory should not be focused on introducing new restrictions or tools, but on
coordinating existing ones in new and comprehensive integrated frameworks based on urban multi-risk
analysis.

The role of planning as an ordinary tool of land defence has not been strengthened; it doesn’'t seem able to
shift urban development and design towards new paths, while to perpetuate “Weick's non-event” requires
constant effort.
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