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Abstract: The first stage of the trial in L’Aquila (Italy) ended with a conviction of seven experts,
convened by the head of Civil Protection on 31March 2009, for multiple manslaughter and serious
injuries. Theywere sentenced to six years in jail, perpetual interdiction from public office and a fine
of several million euros to be paid to the victims of the earthquake of 6 April 2009 (moment mag-
nitude 6.3) for having caused, by their negligent conduct, the death of 29 persons and the injury of
several others. The verdict had a tremendous impact on the scientific community and on the way
scientists deliver their expert opinions to decision makers and society. This paper analyses the
scientific argumentations reported in the Verdict Motivations, where scientific data and results
were largely debated and misused to demonstrate that they should have been considered as a
tool to predict an impending large earthquake. Moreover, we show that the supposed message
of reassurance was not generated at the experts’ meeting or by the official Istituto Nazionale di
Geofisica e Vulcanologia reports. The media had a key role in conveying information during the
seismic swarm, contributing to the risk perception. We stress that prevention actions based on
seismic hazard knowledge are the best defence against earthquakes.

The events that led to the accusation and convic-
tion of seven expert seismologists and engineers
who participated to the so-called meeting of the
Commissione Grandi Rischi (High Risks Com-
mittee, HRC), six days before the earthquake of
moment magnitude (Mw) of 6.3 on 6 April 2009 at
L’Aquila in Italy, are very complex, preventing
the analysis of individual issues outside the actual
timeline and requiring a synoptic examination.
The verdict motivations involve difficult juridical
aspects and arguments connected to the role of sci-
entists and risk communication, all issues exceeding
the local (Italian) dimension and attracting broad
interest worldwide.

The seven defendants (Franco Barberi, Enzo
Boschi, Michele Calvi, Bernardo De Bernardinis,
Mauro Dolce, Claudio Eva and Giulio Selvaggi)

were convicted of the multiple manslaughter of 29
victims and multiple serious injuries, caused by
‘negligence, imprudence and malpractice’, having
carried out, during the HRC meeting of 31 March
2009, an ‘approximate evaluation of the risks con-
nected to the actual seismic activity observed at
and around the city of L’Aquila’ (Verdict Motiv-
ations 2013). According to the judge, they provided
the National and Regional Civil Protection Depart-
ment (Dipartimento della Protezione Civile, DPC),
the mayor of L’Aquila and the public with:

‘incomplete, imprecise and contradictory information
on nature, causes, hazard and future development of
the seismic activity, neglecting thus their duties to
evaluate the connected risks and the function of fore-
casting, prevention and delivery of clear, correct and
complete information’.
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The reassuring message that, according to the judge,
was conveyed by the HRC would have induced
people not to leave their houses, as they were used
to do by family tradition, after some shocks before
the deadly Mw 6.3 earthquake (i.e. the behaviour
of the defendants caused the death of the victims).

This article aims to analyse the scientific argu-
mentations reported in the Verdict Motivations
and their use in the trial held in the L’Aquila court.
We do not interpret the trial as a prosecution to sci-
ence, as claimed by some, but show how science
entered the prosecution, the trial and the verdict.
We then discuss the alleged ‘act of tranquilliza-
tion’, that caused the death of 29 persons, together
with the official reports to DPC from the Istituto
Nazionale di Geofisica e Vulcanologia (INGV)
(two defendants, Enzo Boschi and Giulio Selvaggi,
were in 2009 the president of INGV and the direc-
tor of the National Earthquake Centre of INGV,
respectively) and the numerous declarations issued
by various experts in the period before the main
shock on 6 April 2009 and reported by the press

and mass media. We conclude with a short analysis
on the consequences of the L’Aquila trial for the
scientific community and the impact on risk com-
munication to the population in the case of natural
disasters.

State of knowledge

Numerous studies performed in the decades preced-
ing the 2009 L’Aquila earthquake yielded scienti-
fic results that fostered a clear understanding of
the seismic hazard of the Abruzzo region. Geo-
physical and geological investigations (Galadini &
Galli 2000; Boncio et al. 2004; DISS Working
Group 2010 among many others) allowed the identi-
fication of the major active and seismogenic faults.
Analysis of historical seismicity (Baratta 1901;
Cavasino 1935; Boschi et al. 2000; Rovida et al.
2011) contributed to the comprehension of the seis-
mogenic potential of active faults as well as to the
earthquake recurrence in the region (Fig. 1).

Fig. 1. Historical seismicity in central Italy for earthquakes with MW ≥ 5; red squares are the earthquakes, labels
indicate events with MW ≥ 6 (Rovida et al. 2011).
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In 2004, all relevant studies to assess seismic
hazard were used by scientists to release a new
seismic hazard map of Italy. This scientific achieve-
ment (the new Italian Seismic Hazard map (Stucchi
et al. 2011)), which represents the findings of the
collaborative work of a team of experts officially
engaged to this task by INGV, became a national
law through a legal ordinance published in 2006
(PCM 3519/2006; http://zonesismiche.mi.ingv.it).
It is still the reference for the Italian building
code (Decree of the Ministry of Infrastructure in
Gazette n. 29 of 4 February 2008) and the seismic

classification. Today, as well as before 31 March
2009, the Italian Seismic Hazard Map (Fig. 2) rep-
resents a fundamental instrument for the prevention
and mitigation of seismic risk. It is one of the ways
in which scientists had conveyed their research
products to decision and policy makers, including
national and regional civil defence agencies and
local authorities.

The seismic hazard map clearly shows that
L’Aquila is one of the most hazardous areas in
Italy. This information was accessible to the pub-
lic through institutional websites and was delivered

Fig. 2. Italian Seismic Hazard Map (Italian Seismic Hazard map, PCM 3519/2006; http://zonesismiche.mi.ingv.it) of
maximum acceleration value having 10% of exceedance in 50 years (in g). The inset is a zoom of this map for the region
surrounding L’Aquila.
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to decision makers and involved stakeholders
through a national law and a legal ordinance. Infor-
mation concerning the high seismic hazard of the
region was also conveyed to the public through
specific dissemination activities (La Longa et al.
2012), although this was certainly insufficient to
create the necessary preparedness and awareness
about seismic risk. The vulnerability assessment
of public and strategic buildings in the town of
L’Aquila was also known by the local authorities,
since it was the object of a specific study published
by the DPC in 1999 (the so-called ‘Barberi Report’;
Dipartimento della Protezione Civile 1999). The
Abruzzo region was one of those described in the
Barberi Report, which was sent to all involved
Italian municipalities soon after its publication
including those local authorities invited to attend
the HRC meeting on 31 March 2009. All this infor-
mation was shared within the scientific community
and, more importantly, it was delivered to decision
makers (Civil Protection officers, mayors, etc.),
who had all the necessary knowledge and time to
start preventive actions in the (ten) years preceding
the 2009 L’Aquila earthquake.

Another missing piece to complete this overview
concerns the temporal evolution of the seismic
sequences. Several studies have described that most
historical strong earthquakes were not preceded
by seismic sequences. A few reports on foreshock
activity have been found for the 1461 earthquake
(MW 6.4; Baratta 1901), whereas there was probably
not foreshock activity before the MW 6.7, 1703
event (Rovida et al. 2011), apart from the intense
seismicity in the area near Norcia (located about
50 km north of L’Aquila). Even the devastating
earthquake of 1915 in the Fucino area south of
L’Aquila was not preceded by foreshocks (Cavasino
1935). In addition, it is well-known that several seis-
mic sequences, some of which had similar charac-
teristics to the one preceding the 2009 earthquake,
had occurred in the Abruzzo region in the past
without generating a strong earthquake (see Amato
& Ciaccio 2012, for a review; similar results have
been reported for the nineteenth century in Galadini
2013). This information was already known within
the scientific community and G. Selvaggi, one of
the convicted seismologists, showed at the HRC
meeting the map of previous seismicity, including
the one produced in 1985.

This behaviour is common to many regions in
Italy. The number and features of the numerous seis-
mic sequences occurring every year are very high
and heterogeneous. Arcoraci and colleagues deter-
mined that 70% of the earthquakes occurring in
Italy cluster in sequences or swarms (the remaining
30% pertain to the so-called ‘background seismi-
city’) and reported at least 127 sequences occurred
in Italy in the period 2008 to 2010 (Arcoraci et al.

2011) (Fig. 3). If we look at the time distribution
of these sequences, we see clearly that they last
from few days to several months and their magni-
tude distribution in time is highly variable. We can
therefore conclude that the past and present state
of knowledge would have not allowed us to iden-
tify a ‘peculiar character’ for the 2009 seismic
sequence up to 31 March, in contrast with the
Verdict Motivations.

The meeting of the national High Risks

Committee

A seismic sequence had been occurring since
January 2009,withmany small earthquakes ofmaxi-
mum magnitude of 2.9 on 11 March (Fig. 4). At that
time, two seismic sequences were simultaneously
striking the surroundings of L’Aquila and Sulmona
towns (Abruzzo region), creating panic since earth-
quakes were often felt. According to standard algor-
ithms (Reasenberg 1985), the space–time evolution
of the seismicity in 2008 and 2009 shows an abrupt
change in the number of seismic events after mid-
January 2009, with a maximum magnitude of 2.9
within 30 km from L’Aquila (Fig. 5). The seismic
activity in the previous 12 months is well described
as ‘background seismicity’, which is peculiar of
active tectonic regions and may include sporadic-
ally felt earthquakes. Background seismicity is iden-
tified by a constant slope of the curve of cumulative
number of earthquakes (Fig. 5) and small statistical
variations (in both number and magnitude) are com-
mon features of all the active seismogenic areas.

The reaction of the population was influenced by
the amateur predictor, Giampaolo Giuliani, a tech-
nician of the former IFSI-Torino (National Institute
for Astrophysics, Italy), who claimed to be able to
predict earthquakes in the area on the basis of his
homemade instruments. During the seismic activity,
he made contradictory forecasts for either an immi-
nent large earthquake or the end of the seismic
activity, raising public order problems. These warn-
ings were never precise enough to constitute an
accurate prediction and were subsequently shown
to be unsound; at the time, however, they caused
public alarm. The reaction of the population, and
the lack of preparedness and awareness of seismic
hazard, demonstrate that there had not been ade-
quate prevention and mitigation initiatives in the
previous years by the local authorities to increase
the resilience of society to seismic hazard.

G. Giuliani used his homemade instruments to
detect radon variations and interpreted his obser-
vation as the evidence for impending earthquakes;
this activity was not institutional and he still
carries it out within his private foundation. On
29 March, after a shock of a Richter magnitude
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Fig. 3. Main seismic sequences that occurred in Italy in 2008–2010 (modified from Arcoraci et al. 2011). Almost all
sequences (black squares) occur along the Apennine chain where most of the tectonic deformation was released.
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(ML) of 3.9, he predicted a large earthquake in
the town of Sulmona (Fig. 4); different from what
was predicted, the following day a ML 4.0 shock
occurred in L’Aquila, more than 50 km north-west
of Sulmona (Fig. 4), increasing the panic in the
population.

The head of the national DPC, Guido Bertolaso,
then decided to convene in L’Aquila a meeting of
the HRC experts on the following day, 31 March.
The HRC is an advisory body of the National
Civil Protection Department which has the duty of
evaluating the risk associated with situations such
as earthquakes, volcanic eruptions and nuclear acci-
dents, providing expert opinions to DPC, HRC
evaluations are based on scientific data provided

by experts and research institutes like INGV (the
DPC ‘competence centre’ for earthquakes).

The experts were charged, then, with providing
an ‘accurate analysis of the scientific and civil pro-
tection aspects of the recent seismic sequence occur-
ring in the Abruzzo area’ (Convocational Letter
2009). As the judge claimed in the Verdict Motiv-
ations, ‘a well-founded evaluation of risk predic-
tion’ was not explicitly requested. In addition, the
volcanologist F. Barberi, the vice-president of the
HRC, stated at the beginning of the meeting that
the committee should have performed an objective
evaluation of the ongoing seismicity also in terms
of what could be forecasted, and that it should
have discussed and provided indications on the

Fig. 4. Seismicity localized in the Abruzzo region up to 31 March 2009. Yellow and green stars are the 2009 seismic
sequences; black dots and stars are older earthquakes. The figure is taken from the Istituto Nazionale di Geofisica e
Vulcanologia (INGV) report discussed at the High Risks Committee meeting.
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Fig. 5. Cumulative number and magnitude of earthquakes in the region of L’Aquila from 1 January 2008 to 29
March 2009; selection includes epicentres within 30 km of the town. For clarification, the Verdict motivations claim
that the sequence began in June 2008, whereas it started in January 2009 (courtesy of F. Mele).
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alarms that people were suffering (Meeting draft
report 2009).

Several authorities attended the meeting, each of
them having different roles and duties: government
officials (national and regional DPC, the Mayor of
L’Aquila, etc.) and scientists appointed as mem-
bers of the HRC or invited without voting rights.
In particular, the INGV seismologist and director
of the INGV National Earthquake Centre (Giulio
Selvaggi) was appointed by INGV to accompany
his president, Enzo Boschi (an HRC member), to
report on the seismicity recorded and localized by
the INGV seismic network.

The minutes of the meeting show that the experts
were neither alarmist nor reassuring, presenting
the hazard map of the area and debating on what
the scientific community knew at that time (Minutes
report 2009). The report explains that seismic
sequences frequently occur without leading to a
damaging shock and that the earthquakes are not
predictable deterministically. However, the occur-
rence of a damaging earthquake in the L’Aquila
region, such as the one of 1703, was considered unli-
kely in the short term but not ‘excluded in absolute
terms’, as suggested by the seismic history of the
region and by the presence of many active faults
capable of causing damaging earthquakes.

As part of their suggestion for DPC actions, the
experts underlined that, nowadays, it is impossible
to predict earthquakes ‘but their effects can be miti-
gated and so it should be appropriate to make pre-
vention (resistant buildings)’ (E. Boschi, Meeting
draft report 2009) and that:

‘the only way to be protected against earthquakes is to
strengthen and improve the constructions and their
ability to withstand the earthquake. Another important
aspect to be treated for the purposes of civil protection
is to improve the level of preparedness to handle an
emergency earthquake’ (F. Barberi, Minutes report
2009).

No minutes of the meeting were available before 6
April and therefore no-one could have read them
before the night of the earthquake.

The press conference, at the end of the HRC
meeting, was convened by the vice-head of the
national DPC, Bernardo De Bernardinis, and the
regional DPChead officer, Daniela Stati. Its contents
were not agreed during the HRC meeting. Seve-
ral participants attended the press conference in
which the seismologists were not invited to partici-
pate. Nobody knows exactly what was said because
there is no audio recording or a press release.

In the interviews that followed (e.g., the one of
F. Barberi to the Abruzzo24ore.tv channel), the
concept of the impossibility to predict earthquakes
was repeated and no reassuring message was
expressed. However, local media (Abruzzo24ore.tv

channel) reported that the presence of the ongoing
seismic swarm was positive due to the discharge
of energy. Some went on broadcasting the interview
of the vice-head of national DPC (B. De Bernardi-
nis), given before the HRC meeting, where he
declared that the situation was positive: ‘the scienti-
fic community keeps on telling me that the situ-
ation is favourable and that there is a discharge of
energy’ due to the continuous microseismic activity
observed in the weeks before 6 April. According to
this (scientifically wrong) idea, the occurrence of
many small seismic events would reduce the accu-
mulated energy on the fault, thus preventing the
occurrence of a strong earthquake. He claimed he
learned the story of the ‘discharge of energy’ from
newspaper articles or press releases of researchers’
interviews, without either considering the official
INGV reports released in February and March
(INGV official reports 2009), which had completely
different contents, or consulting the scientific com-
munity directly. The release of energy in an earth-
quake of magnitude 6 is about a thousand times
the energy released by a magnitude 4 and a million
times the energy released by a magnitude 2, so
clearly the occurrence of a small-magnitude seismic
sequence does not release the energy of a potential
large earthquake and thus preventing it. Neither
can it be stated that the low-magnitude seismicity
recorded until 31March could have been considered
as an unequivocal precursor of an imminent large-
magnitude event.

Five days after the HRC meeting, two earth-
quakes of magnitude .3 occurred in the night
between 5 and 6 April, and few hours later the
destructive main shock struck the town of L’Aquila
at 3:32 local time.

Scientific arguments used in the trial

According to the Verdict Motivations (2013), the
defendants have performed an incomplete and
approximate risk analysis because the event was in
their ‘sphere of predictability’ based on scientific
data and current knowledge.

Many scientific arguments were discussed in
the trial. Here we briefly review those that, accord-
ing to the Verdict Motivations, could have been
related by the defendants to the occurrence of an
impending strong shock. These are: (a) ‘the seis-
mic history of L’Aquila, in particular the recur-
rence of large earthquakes preceded by swarms’;
(b) the ‘peculiar time evolution of the sequence,
with increasing number and magnitude of the earth-
quakes focused at the same hypocentre and depth’;
(c) the high seismic hazard of the L’Aquila area;
(d) ‘the probabilistic study by Enzo Boschi and
Giulo Selvaggi, indicating the region of L’Aquila
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as one with the highest probability of occurrence of
an earthquake of magnitude greater than 5.5 or 5.9,
as with values among the highest in the national ter-
ritory; even with a certainty judgement, probability
(P) equal to 1, in the period 1995 to 2015’ (the
authors of the paper are indeed Boschi, Gasperini
and Mulargia (Boschi et al. 1995), not Selvaggi as
erroneously indicated in the verdict motivations).
Moreover, (e) the verdict motivations state that,
based on the elements above, the main shock on 6
April was in ‘the sphere of control and knowledge
of the defendants’, or in other words, ‘it was part
of their sphere of predictability’ (Verdict Motiv-
ations 2013).

According to the judge, this would suggest that
the five arguments described above are indicators
of an impending strong earthquake and that these
elements are closely related in a sort of conceptual
model. Are these elements really linked in a clear
and unique way, so that any expert could have
drawn the same conclusion from their analysis, at
the time of the meeting on 31 March? The answer
is no: the scientific community worldwide has
been working on these issues for many decades,
without providing a unique answer to be used for
civil protection purposes.

The first element concerns the (few) strong
historical earthquakes in the region and their rela-
tionship with the (frequent) seismic sequences
affecting the same area. The historical earthquakes
(Mw 6.6 in 1349, Mw 6.4 in 1461, Mw 6.7 in 1703
and Mw 6.0 in 1762; Fig. 1) had been used to deter-
mine the high seismic risk of the L’Aquila area, as
discussed during the HRC meeting. However, the
evidence of seismic sequences preceding historical
large earthquakes is rather weak and cannot be con-
sidered as a prognostic indicator of an impending
shock. Indeed, during the twentieth century, there
were at least 23 seismic sequences in the Abruzzo
region with only one followed by a strong earth-
quake: the main shock on 6 April 2009 (Amato &
Ciaccio 2012). A statistical analysis of the catalogue
of Italian earthquakes between 1950 and 2010
revealed that about 0.8% of the seismic sequences,
having at least an ML 4 shock, was followed by a
strong earthquake within a radius of 10 km and
within three days (Marzocchi & Zhuang 2011).
We can therefore conclude that a clear causal link
between swarms (or seismic sequences) and strong
earthquakes cannot be demonstrated.

The second element is the ‘peculiar time evol-
ution of the sequence, with increasing number and
magnitude of the earthquakes focused at the same
hypocentre and depth’ (Verdict Motivations 2013).
First of all, any ongoing seismic sequence is associ-
ated with an increase in the number of earthquakes
with magnitudes larger than those characterizing
the background seismicity (Fig. 5). Therefore, the

analysis of the temporal evolution of seismicity does
not permit the recognition of unambiguous peculiar
features to be used to forecast a large earthquake.
Recent studies tackle this problem by computing
the probability of occurrence of a large earthquake
from the spatio-temporal changes in the rate of
earthquake production. Although it is well docu-
mented that the increase in probability caused by
a large magnitude shock induces aftershocks, the
opposite case (small earthquakes inducing strong
events) is still a matter of debate in the scientific
community (Marzocchi & Zhuang 2011). Indeed,
there are models claiming that important seismic
events are preceded by seismic quiescence (Haber-
mann 1988; Murru et al. 1999; Katsumata 2011).

The statistical models used in the operational
earthquake forecast (Jordan et al. 2011), a type of
seismicity-based probabilistic forecast in the short
term (days, week), show that the short-term prob-
abilities of a damaging event generally remain
below 1% per day (Jordan et al. 2011) and are gen-
erally too low to be used for civil protection actions.
It is therefore not demonstrated that there is a
‘peculiar’ type of seismic sequence that can be
used as a predictive tool. Finally, it is important to
emphasize that the discussion concerning the oper-
ational earthquake forecasting is quite recent and
started after the 2009 L’Aquila earthquake.

The third element considered as a risk indicator
is the long-term hazard of the region. The Italian
Seismic Hazard Map indicates that the area has
the highest hazard in Italy. The map was shown
and discussed at the meeting on 31 March and this
fact alone rules out any reassuring message from
the scientific community. We stress again that the
occurrence of a seismic sequence in a high hazard
region worldwide is a frequent circumstance and
does not provide any unambiguous indication for
the short-term forecast of a strong earthquake.

The fourth element refers to a paper published
by Boschi et al. (1995) in the Bulletin of the Seis-
mological Society of America which reported a
probability equal to 1 that a M . 5.5 earthquake
would have occurred near L’Aquila in the 5, 20
and 100 years after the year of publication (1995).
As for all scientific research, this article was written
to contribute to the scientific issues on earthquake
occurrence and seismic hazard, and certainly not
for discussion and interpretation during a legal
prosecution, and the discussion on the validity of
those results pertains to the scientific debate. More-
over, the article’s conclusions do not contradict
the INGV official statements and Enzo Boschi’s
declarations before, during and after the HRC meet-
ing, since the target area had a high probability of
occurrence and high seismic hazard. In their paper,
Boschi and colleagues adopted a probabilistic
model using aGaussian distribution in a small region
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surrounding L’Aquila where three earthquakes had
occurred in 1646 (Mw 4.5), 1703 (Mw 6.7) and
1762 (Mw 6.0), with an interval of about 60 years
between earthquakes. The resulting probability
values computed in the paper for three time intervals
(5, 20 and 100 years) were always 1; that means cer-
tainty in the period range 1995–2000 as well as
1995–2095. However, the available data were rela-
tively scarce and the statistical validity of the
authors’ conclusions was rather poor. Indeed, they
warned the reader about this anomalous result,
admitting that the statistical sample was not signifi-
cant (only three cases in many centuries) and
suggesting it could be due to earthquake clustering.
The very different magnitudes of the three earth-
quakes (Rovida et al. 2011), ranging from 4.5 to
6.7 (i.e. a factor 2000 in energy), make the statistical
analysis not significant.

The ‘elements of risk evaluation’, which accord-
ing to the Verdict Motivations would have been pro-
gnostic to recognize the imminent risk of a strong
earthquake in L’Aquila, are common to many seis-
mically active regions in Italy and worldwide. The
statement that the effects of the devastating earth-
quake were in ‘the sphere of predictability’ of the
experts means that they should have emphasized
the need for prevention actions, which they actually
did. Thus, it is difficult to understand why this
responsibility is not extended to those policymakers
who did not promote any prevention initiative to

mitigate earthquake risk in the decades preceding
the L’Aquila shock.

The relationship among the so-called ‘risk indi-
cators’ is difficult to assess from a scientific point
of view. It is appropriate for scientific discussions,
papers and conferences, but is very critical when
brought into a courtroom to individuate a posteriori
possible legal responsibilities.

The mass media and the presumed

act of tranquillization

The prosecution’s main accusation against the seven
defendants concerns their responsibility in deliver-
ing ‘incomplete, imprecise and contradictory’ infor-
mation in communicating risk to the population as
well as in the reassurance message that could have
led people to remain in their houses during the
night between 5 and 6 April 2009. During the seis-
mic emergency, the population received informa-
tion from local authorities and the regional DPC
head officer as well as from scientists and decision
makers, which were filtered and in some cases
biased by the media. Without any doubt, unclear,
ambiguous and inconsistent messages disseminated
by the mass media in the two months preceding the
main shock certainly did not help the citizens to
get a clear idea about what was going on (Fig. 6).
In one single day, on 3 April 2009, one could

The Earth is still shaking – Earthquake, requested state of emergency –Today schools
are open. The police are looking for predictors of false allerts (Il Centro, April 2)

Evacuation exercises in schools – flyers with advice are
distributed in some schools  (Il Centro, April 4)

Cialente confirms an emergency plan absolutely reassuring – Earthquake, back to
normality –The 15th of April scholars of De Amicisshould go back to their schools
(Il Messaggero, April 3)

Fig. 6. Titles of articles that appeared in newspapers in the first days of April 2009 in the period between the High
Risks Committee meeting on 31March and the occurrence of the destructive earthquake on 6 April. Unclear, ambiguous
and inconsistent messages disseminated by the mass media did not help the population to form a clear idea about what
was going on.
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find on the news that ‘the earthquake doesn’t scare
any more’ (Il Messaggero newspaper) and ‘it does
not tranquillize the souls’ (Il Tempo newspaper).
Without going into further details, a complete over-
view of newspaper articles can be found at http://
processoaquila.wordpress.com/media/rassegna-sta
mpa-2009-2009-press-review and in the paper by
Amato & Galadini (2014).

The mass media played a crucial role in commu-
nicating risk to society and in particular in deliver-
ing alarming or reassuring messages to the general
public during the days before and after the HRC
meeting. One of the journalists’ important sources
of information on the ongoing seismic activity was
the DPC. Because the communication of risk is
one of the institutional duties of the DPC, their
expertise is beyond question. It is therefore difficult
to understand why the head of DPC and his deputy
were convinced of the correctness of the formerly
mentioned wrong concept of the discharge of
energy as an inhibitor of strong earthquakes, since
this statement was never included in the official
INGV reports, which were delivered directly to
DPC without any filter by the media. This concept
was directly mentioned by the vice-head of DPC
(Bernardo De Bernardinis) in the aforementioned
TV interview on 31 March 2009 before the HRC
meeting, when the journalist suggested to him that
he should ‘clink glasses full of local wine’ and stay
calm. Reassuring messages were also delivered by
the regional DPC head officer, Daniela Stati, who
claimed on 21 March that ‘she would have already
moved her family into a tent in the garden, if there
was imminent danger’ (TV interview, https://
www.youtube.com/watch?v=PkOO8xU332o) and
on 30 March stated in a press release issued by
Agenzia Nazionale Stampa Associata (ANSA) ‘no
further earthquakes of any magnitude are expected
[. . .] Anything else is false’ (Verdict Motivations
2013). After the conclusion of the HRC meeting on
31 March, contradictory decisions were taken by
the mayor of L’Aquila and the dean of the univer-
sity of L’Aquila. The former decided to keep the
schools closed for safety verifications on the fol-
lowing day, while the latter ordered the university
to remain open.

The INGV official reports (INGV official reports
2009) did not minimize the seismic risk in the
Abruzzo region, but underlined the presence of
active faults and the presence of strong historical
earthquakes. They also stated that:

‘According to the present knowledge we can say that
the seismic sequence of the past months has not
changed, that is, increased or decreased, the probability
of occurrence of strong earthquakes in the area’.

INGV official reports and comments released during
interviews simply report the formerly explained

concepts: (a) seismic sequences are often observed
in Italy without generating damaging earthquakes;
(b) this does not significantly change the probability
of occurrence of a large magnitude earthquake; and
(c) the region of L’Aquila has experienced in the
past many strong earthquakes and active faults are
well known in the area indicating that prevention
actions are certainly needed. Since such declara-
tions have a neutral character regarding the future
occurrence and impact of a main shock, they can
be misused in a binary black–white scheme in the
sense of ‘if there is no alert, we can feel either reas-
sured or scared’.

Discussion

The evidence discussed in previous sections demon-
strates that science was part of the trial. The use of
scientific results, characterized by use of a techni-
cal language and uncertainties, can be extremely
misleading when brought in a courtroom. In that
context, the search for an absolute truth (beyond
any reasonable doubt) can force the interpretation
of uncertain scientific knowledge in one direction
or in another. For instance, the interpretation of
the premonitory role of a seismic sequence in the
trial and in the Verdict Motivations can be affected
by the human tendency to interpret facts a posteriori
by reconsidering them with the help of updated
knowledge after their occurrence (one is always
more clever afterwards). The basic principle of
scientific research, guided by doubts, experimen-
tation, mistakes, continuous revisions and updates,
and new discoveries, is incompatible with the prac-
tice of a posteriori assessment of an intrinsically
unlikely event, such as an earthquake, that occurs
irregularly and with a multisecular recurrence.

We have discussed in detail how the verdict
motivated the accusation for imprecise and ambi-
guous communication of the imminent risk. Nowa-
days scientists are forced to learn and adopt new
approaches to communicate risk and the associ-
ated uncertainties. This requires a multidisciplinary
approach involving complementary expertise and
long-term plans to create awareness and prepared-
ness in populations living in earthquake-prone
regions. Different actors with different roles are
needed to apply these plans, in which scientists are
only one of the key players. The lack of this
approach amplified the difficulties in managing
the emergency before and after the L’Aquila main
shock. If it is hard for people to understand and
accept the uncertainty typical of science during
quiet periods, it becomes impossible during a
crisis, when irrational behaviour tends to prevail.
In these moments, the intermediation role of mass
media is crucial, easily bringing about opposite
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extremes. This means that, in case of an evolving
seismic crisis affecting a poorly resilient society,
either alarming or reassuring messages are con-
veyed to the population, often fluctuating from one
extreme to the other.

During the weeks preceding the earthquake on 6
April 2009, journalists often badly interpreted and
translated what was really affirmed by seismolo-
gists. This probably contributed to the tranquilliza-
tion of the general public and certainly generated
confusion and insecurity. This was analysed in detail
by Mario Morcellini (Professor of Sociology of
Cultural and Communicative Processes, and Direc-
tor of the Department of Communication and Social
Research, ‘La Sapienza’ University of Rome) for
this particular case (personal communication). He
reviewed over 50 years of empirical literature on
communication models and media organizations to
claim that journalistic interpretations can be con-
sidered as a deforming lens, capable of altering the
correct perception by the citizens, especially in situ-
ation of major risks. Even in the context of risk com-
munication, the question of ‘journalistic bias’ able
to construct their own portrayals of reality as well
as influence perception of citizens exposed to a
perceived risk, has been the subject of many theoret-
ical studies and much empirical research, the impli-
cations of which are discussed in Slovic (1986),
Lichtenberg & MacLean (1991), Leiss (1996),
Kitzinger (1999), Wahlberg & Sjoberg (2000) and
Murdock et al. (2003).

Antonello Ciccozzi, a consultant whose anthro-
pological analysis was used by the judge to assess
the effect of the reassuring messages as the real
(contributory) cause of the deaths, affirms instead
that ‘it is demonstrable that the media did not
distort anything concerning the obtained infor-
mation: the tranquillization came from the scientific
institutions’ (Ciccozzi 2013). We disagree with his
conclusions and believe that the evidence discussed
above confirms that the media play an important
role in determining an ambiguous risk perception.
Evidence from over 30 years of research on risk
communication demonstrates that, in impending
risk situations, the public’s trust in public institu-
tions, decision makers and scientists should never
be taken for granted. Moreover, the risk communi-
cation guidelines issued by major risk agencies
such as the US Environmental Protection Agency
(US EPA 1988), the US Nuclear Regulatory Com-
mission (NRC, 2004) and UK Resilience (UK
Resilience 2006) clearly indicate that building,
maintaining or restoring trust and credibility
between the general public, scientists and decision
makers must be assumed as one of the main goals
of any effective risk communication strategy.

Unfortunately, there are no clear answers to the
questions that seismologists are frequently asked:

‘Is a stronger earthquake expected?’, ‘How will
the seismic sequence evolve?’, ‘Will the seismic
activity cease soon?’, ‘Should we keep calm?’ and
‘Can you reassure the citizens?’. A risk-prepared
society should raise different questions such as:
‘Do I live in a resistant building, capable of protect-
ing me from a damaging earthquake?’ and ‘Are
there evacuation plans in place that will allow me
to leave my house safely after a major shock?’. In
general, from the media point of view, the lack of
spectacular news (‘The dog that doesn’t bite is not
news’, Hough 2009) represents a negative factor.
A prudent, sound and realistic information based
on (uncertain) scientific data is not suited to them,
especially in the case of a seismic crisis when
people are scared and want absolute certainty and
reassurance. The tendency of unconsciously dis-
torting technical and scientific knowledge provokes
the propagation of mostly incomprehensible, but
sometimes even tranquillizing information. The lin-
guistic complexity of science and the cultural dis-
tance from the civil society constitute elements of
weakness, favouring the blaming of the scientific
community.

The L’Aquila case represents a clear example in
which the results of decades of scientific research
were applied to characterize the seismic hazard
and the vulnerability of the territory. The scientific
results were also transferred to decision makers,
since the new seismic hazard map of Italian territory
became a law of the Italian Republic. Furthermore,
these results were transferred to local authorities
in the years preceding the 2009 earthquake. This
demonstrates that all the conditions were in place
to define and apply prevention actions and prepared-
ness initiatives involving the population. This
strategy is still recognized as the most effective
approach to mitigate seismic risk in any place of the
world. For this reason, the statement of the Verdict
Motivations (2013) that ‘the only defence from
earthquakes that consist in reinforcing buildings
and increase in that way their capacity to resist
shaking seems as obvious as useless’ is wrong and
dangerous.

We agree with all those who believe that the
L’Aquila trial and its verdict, by invoking last
minute risk communication and convicting the seis-
mologists and engineers, diverts attention from the
responsibilities of those who, for decades, refused to
control and reduce building vulnerability. Vittorini
(2011), a medical scientist and local councillor
of L’Aquila, noted that the information on the seis-
mic hazard in the Abruzzo region was available but
it was left in the desk drawers of the politicians and
administrators. He seems to assign the responsibil-
ity of the lack of awareness of L’Aquila citizens to
the past administrations for having ignored and not
even partially used the available information for
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implementing the necessary measures for land-use
planning.

The L’Aquila earthquake caused much contro-
versy and certainly did not help to strengthen the
central role of prevention and of reducing the vul-
nerability of buildings. A modern defence strategy
from seismic disasters requires citizens to have a
realistic perception of the potential damages of a
seismic event in their region and of the security
level of their homes and working places. Unfor-
tunately, a reduced perception of seismic risk is
common to many regions in Italy even today, par-
ticularly in high hazard areas (Crescimbene et al.
2013).

Last but not least, another consequence regards
the exposure of the scientist involved in technical
committee, as well summarized by the journalist
Anna Meldolesi in an interview to the newspaper
Il Centro on 23 October 2012:

‘The next time a scientist is asked to evaluate the risk of
flooding or earthquakes, he will first evaluate the
proper risk of his statements before communicating.
We run the risk that a phenomenon will arise, like in
defensive medicine, where doctors choose for the
patient the therapy which implies the lower risk for
themselves from a legal point of view, instead of the
best one for the patient’.

In the same line, Marzocchi (2012) wrote:

‘When the next earthquake crisis occurs, seismologists
will be afraid to say or to do anything. I expect this
verdict may affect also many other scientific fields
where important decisions have to be made under
large scientific uncertainty’.

Opting for the worst possibility does not provide a
useful service to citizens, resulting in continuous
and useless one night evacuations, as it happened
after the Mw 4.8 earthquake in the Garfagnana
area (Tuscany, Italy) in January 2013. In the past
few years in Italy, there have been several one day
school evacuations after very small (even ML 2)
earthquakes due to scared teachers and local auth-
orities. Most of the time, these evacuations were
not followed by any subsequent action for effective
risk reduction (building performance evaluation and
retrofitting), but only by a removal of the imminent
risk: no more swarm, no more risk – a dangerous
practice.

We believe that progress in the mitigation of
natural risk should be based on knowledge of the
hazard of the territory, on the reduction of vulner-
ability and awareness of risk exposure. This can
only be achieved through the joint action of scien-
tists, institutions, local authorities, the media and
society. In any seismic country in the world, the
best defence against earthquakes is safe buildings
and citizens’ preparedness to face the occurrence
of an earthquake.

On 10 November 2014, while this paper was
about to be published, the Appeal Court acquitted
the experts Giulio Selvaggi, Enzo Boschi, Franco
Barberi, Michele Calvi, Mauro Dolce and Claudio
Eva on all counts because no crime had been com-
mitted; the court upheld a guilty verdict against
Bernardo De Bernardinis and issued a suspended
two-year sentence. The verdict’s reasoning is expec-
ted in 90 days. This verdict closely reflects our
position about the innocence of scientists and we
think that the arguments analysed in this paper are
still worth discussing in the light of public and
media reaction to the Appeal Court’s decision.

The authors would like to thank their colleague
G. Selvaggi for long discussions about the trial, an event
that had and still has a major impact on the interaction
between the scientific community and civil society both
in Italy and abroad. The authors participate in the INGV
working group for the information management on the
L’Aquila trial (http://processoaquila.wordpress.com/),
where many documents on the issues raised in this paper
have been collected. Our thoughts go once again to the
earthquake victims and their relatives: we know that no
sentence could ever compensate for the loved ones lost
in this disaster.
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