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1. SEISMOLOGICAL ASPEGT

1.1. Global tectonic s

The ltalian seismicity is mainly due to the movement of the African plate in the North direction and the
corsequenfcontinent to contineftollision with the Eurdsiatic platd-igurel showsatectonic sketch dhe

Central Mediterranean basin #rebssociateglate movementn the NortkhEast, the Adriatigmicro)plateis
ageologic suctureplayinga key role in #h doserved seismicity of that part of the Italian Peninsula. This is the
remains of aarge Africarpromontory thatin ancient timesccupied most of the actu@entralWestern
Mediterraneabasin antovani et al., 2011n its Northern part, the Adriatidgte collideswith the Eure
Asiaticmargin along the oriental Alps, giving risy$tems of inverse faults andtaderateo high seismicity.

Some of thenost significant earthquakes in this zone (e.g.canthiquake, 197&) are due to theubduction

of the Adriatic platdeneattthe Oriental AlpsA sketch of the tectonic setting and kinematiogoatible with

the observed deformatiootthe Central part of the Mediterran&asin isshown inFigure2. The available
geodetic data retrieved from a dense GPS permanent network allows to define a detailed picture of th
deformatiorof CentralNorthern Italy Figure3 shows the horizontal velocity field (with respect to-Esiiatic

plate) obtained from measurements of 177 GPS stations for an observation period greater than 1 year.



Figure 1 Simplified tectonic sketch of the Central Mediterranean area(a) The African plate (yellow) and the interaction zones
with the Anatholic-AegeanBalcanic system.(b) After intense earthquakes in the Hellenic trench (red stars), the Africdonic
front and the Adriatic plate accelerate (blue arrows), increasing the tectonic load on the interaction zones between theahidri
plate and the HellenicAdriatic chain of mountains, where strong earthquakes are frequerit) The acceleration in the lonic
area, after strong earthquakes (red stars), increases the stresses and the probability of strong earthquakes increases éven i
interaction zone with the Calabrian arch.(d) The seismic events let the plate to accelerateorthward (with velocities
controlled by the postseismic readjustment).(e) The adjustment provokes an increasi tectonic loading on the interaction
zones between the northerAdriatic front and the surrounding parts.(Mantovani et al, 2011)
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Figure 2 Tectonic setting and kinematics of the blocks in the central part of the Mediterranearbasin compatible with the post
Pleistocene deformation field(Mantovani et al, 201). 1-2) African and Adriatic plates, 3) lonic plate, 4gxternal part of the
Apennine chain carried by the Adriatic plate, 5, 7) main tectonic compressive features. The blue arrows show the long term
kinematic situation (medium postPleistocene) with respect to the Eurasian. AM=Southern Apennines, AC= Cerntra
Apennines, AS=northern Apennines, ASE=Southersast Alps, SV=SchiéVicenza fault system.
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Figure 3 Horizontal velocities in 177 permanent GPS stations after 1 year observation. The velocities are defined as proposed
by Devoti & al. (2008: position 55.85° N, 9 5. 72A E; rotation velocity p = 0.266A/ M
by interpolating the data available with the finite element proceduréMantovani et al, 2011)

The areatruckby the EmilidMay 201Zequence is located Soottthe Po Plainthe foreland basin of two
mountain beltghe Alps and thilorthern ApenninesUnderthick clasticsedimentarfills, dong theNorthern
andSouthernmarginsof the Po Rain areburiedseveralhrustsheets andttonicstructuregFigured). Due to
fastsedimentation rates and comparatively low tectonic ratdgusiteare generally burieshdthe surface
evidence of their activityfant (Toscani et al., 2009).
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Figure 4 Tectonic map showing the location and extension of potentially active faults in the Po Plain area. In parenthesis, the
year of the last known large earthquake associated to the fault (if known), and the maximum expected magnit(@arminati
etal., 2007)



Figure5 showsa tectonic map of the FRain, with the main faults and seismogenic sources and two structural
sections between Bologna &mrara analyzed by Toscani et al. (2009). The authors correlate the seismicity
both with the outer buried front and with the inner Pedeappenninic TrustHigure 5b showsthe
seismogenic sources associated with the Risgestakarthquakesver recorded
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Figure 5 (a) Simplified tectonic map of the PoPlain and the surrounding regions showing the Northern Apennines and
Southern Alps main thrusts and faults as red lines. Yellow and orange polygons are the individual seismogenic sources and
seismic areas respectively from DISS database (DISS working gro@p07) (Toscani et al., 2009). The cross sections db1)

and b-b §2) show the seismogenic sources associated with the past largest earthquakes of the area of interest (DISS Working
group, 2007) interpreted in the light of the results obtained in tretudy of Toscani et al(2009.

Under the Po Plailie sedimentsf the Ferrarese dorsal, which has generated the Emilia seismic.S¢gsience

is constituted by the northern structures of the Apennines, which, during the last hundreds of thousands o
yearsmovedforward NorthEast. This movement genedate mechanisrsuch that the front of the chain
generatecompressiomndstructuralshotening while the back paig divergent and genesdension In the

Ferrara proximity there are thoemsecutiveystems at a distance ofl50km: the oldest and backlog is at the

foots of the Apennines, near Bologna, while the most advanced ani recahe NortkEast part of the
Ferrarese dorsal



1.2. The seismic sequence

Figure6 shows the location ohda PoPlainof the seismic sequermfeMayJune 201ZFigure? illustrateghe
number of earthquakeghichoccurred in this arédeom May 19 through Junea$ function of magnitudé,.
Thesequence is still in progréastithermoreFigure8 shows the spatial distribution of the epicenters: orange
dots represent the events fritay 19 to June28n; thered dots represetiie earthquakescurredrom June

28n to Juy 5n. The seven stars represent the events with magniigagdbter than 5. Two of them are events
with M_ greater than 5.5: tmeain shockK59 My) occurredon May 20, 2012causing/ fatalities significant
damage to historic structuresjrchesindustrial buildingandleaving7/000 peoplaomelessOn May 29 2012

a Mw 565 shockhit the regiorcausing further damage dathlitiesAt preseniJuly 132012)the death toll
stands a27, hundredsvereinjuredand approximately 16.086re lefhomeless from thevo combined events
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Figure 6 Location on the PoPlain (Northern Italy) of the seismic sequencef May-June 2012
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Figure 7 Number of earthquakes as function of magnitude M.. Red dotsrepresentthe eventsoccurred within 24 hours from

June 4 through June 5INGV, http://www.ingv.it/ ).

Figure 8 Spatial distribution of the epicenters of the seismic sequencitNGV, http://www.ingv.it/ ).
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