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7 in structures that are a mix of vulnerable and
earthquake resistant construction. The
predominant vulnerable building types are
unreinforced brick with mud and mid-rise
nonductile concrete frame with infill
construction.
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Date Dist. Mag. Max Shaking
Deaths |

|2002-11-01 166 5.7
1997-09-26 59 5.7
1980-11-23 265 6.9

Recent earthquakes in this area have caused
secondary hazards such as landslides that
might have contributed to losses.
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PAGER content is automatically generated, and only considers Iosses due to structural damage.
Limitations of input data, shaking estimates, and loss models may add uncertainty. .
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. 4 The January 18, 2017 M 5.7 and M 5.6 earthquakes southwest of Amatrice, Italy, occurred as the result of shallow normal faulting on a NW-SE oriented fault (or faults) in the Central Apennines. The Apennines is a mountain range that runs from the Gulf of Taranto in DATA SOURCES REFERENCES
the south to thg southern edge (?f the Po basin in northern I’Faly. Geologigally, the Apennines is 'Iargely an 'accreti'onary wedge'fo'rmed as a consequence of subduction. This region is tectonigally and geologicqlly com'plex, involving subduction of t'he Ad.ria micro-plate EARTHQUAKES AND SEISMIC HAZARD Bird, P, 2003, An updated digital model of plate
beneath Eurasia and the Apennines from east to west, continental collision between the Eurasia and Nubia (Africa) plates building the Alpine mountain belt further to the north, and the opening of the Tyrrhenian basin to the west (the latter of which is in turn related to USGS, National Earthquake Information Center boundaries: Geochem. Geophys. Geosyst., v. 4,
TR Adria subduction and eastward trench migration). The evolution of this system has caused the expression of all different tectonic styles acting at the same time in a broad region surrounding Italy and the central Mediterranean. The January 18, 2017 normal faulting NOAA, National Geophysical Data Center no. 3, pp. 1027-80.
4 CE: B s 5 A earthquakes are intraplate events, an expression of the east-west extensional tectonics that now dominate along the Apennine belt. IASPEI, Centennial Catalog (1900 - 1999) and
N et 4 J extensions (Engdahl and Villasefior, 2002) Engdahl, E.R., and Villasenor, A., 2002, Global
=’ V . .10- . 10- : : : . EHB catalog (Engdahl et al., 1998) Seismicity: 1900-1999, chap. 41 of Lee, WH.K.,
The January 18, 2017 earthquakes (09:25 UTC M 5.3;10:14 UTC M'5.7, 10:25 UTC M'5.6) continue a sequence of damaging earthquakes that lnclud.e. HDF (unpublished carthquake catalog, Engdahl, 2003) and others, eds., International Earthquake and
i ] ; - The August 24, 2016, M 6.2 central Italy (Amatrice) earthquake, which caused approximately 300 fatalities, and severely damaged the town of Amatrice. Global Seismic Hazard Assessment Program Engineering Seismology, Part A: New York, N.Y,,
" , - . - The October 26, 2016, M 6.1 central Italy earthquake, which was itself preceded by several hours by a M 5.5 earthquake. The M 6.1 earthquake resulted in damage to numerous buildings, but no fatalities. Volcanoes of the World (Siebert and Simkin, 2002) Elsevier Academic Press, 932 p.
e ¢ & - The October 30, 2016, M 6.6 central Italy earthquake, the largest event in the sequence to date. This event caused 20 injuries and left many homeless, and caused extensive damage, including destroying the Basilica of Saint Benedict.
v/ > ' ; PLATE TECTONICS AND FAULT MODEL Engdahl, E.R., Van der Hilst, R.D., and Buland, R.P.,
TR . - ; P R Since the August 24, 2016 M 6.2 earthquake, and prior to January 18, 2017, the USGS has reported 75 events of M 4.0 and larger, including a M 5.6 earthquake within an hour of the August 24, 2016 shock, the two large events on October 26, 2016 —an M 5.5 event PB2002 (Bird, 2003) - 1998, Global teleseismic earthquake relocation with
5 Lo o . . Ji, C., D.J. Wald, and D.V. Helmberger, Source description improved travel times and procedures for depth
at 17:10 UTC, and the M 6.1 earthquake at 19:18 UTC — and the M 6.6 event on October 30, 2016. Both October 26, 2016 events were at the northern end of the aftershock sequence of the M 6.2 August 24, 2016 earthquake. The October 30, 2016, M 6.6 event of the 1999 Hector Mine. California earthquake: } . .
0° 10° 20° 30° . . ) quake; Part I: Wavelet  determination;Bull. Seism. Soc. Amer., v. 88, p. 722-743.
occurred between the two prior largest earthquakes, approximately 10 km southeast of the October 26, 2016, M 6.1 event. The January 18, 2017 earthquakes occurred at the southern end of the sequence, about 15 km southeast of the M 6.2 August 24, 2016 domain inversion theory and resolution analysis, Bull. Seism.
Seismic hazard is expressed as peak earthquake Soc. Am., Vol 92, No. 4 1192-1207, 2002 ,
i — — I Kiometers ' - A 2 N0 . PP, 11Pem AT, STV
ground acceleration (PGA) on firm DeMets, C., Gordon, R.G., Argus, D.E., 2010. DISCLAIMER
rock, :111 ;nfaterz/(s)ec ) eXPezteq;i’ be Peak Ground Acceleration in m/sec**2 ° 20 %0 1000 1500 The central Apennine region has experienced several significant earthquakes in recorded history. The largest instrumentally recorded earthquake within 100 km of the 2016-17 events was the January 13, 1915 M 6.7 earthquake, which was nearly 90 km to the south- Geologically current plate motions, Geophys. J. Int. 181, 1-80. Base map data, such as place names and political
excsebfal'tln 2} | O'Yr pen:’ with a southeast of the October 26, 2016 event, near Avezzano. The 1915 earthquake killed approximately 32,000 people. In September 1997, a Mw 6.0 earthquake 35 km west-northwest of the October 30, 2016 event killed 11, injured over 100 and destroyed approximately BASE MAP boundaries, are the best available but may not be
probability of 14 percent. -:— 80,000 homes in the Marche and Umbria regions. This 1997 event was part of a series of earthquakes known as the Umbria-Marche seismic sequence, which included eight events of magnitude greater than M5.0 in a two-month period between September and NIMA and ESRI, Digital Chart of the World Cl‘:nel“‘itr‘l’ft“;ayr°°“rt§“élnaflc“;zme;f?“idlﬂliefeiff‘flfe
5 4 1 o4 5 4 4 November of that year, including the events that substantially damaged the Basilica of St Francis in Assisi. In April 2009, a Mw 6.3 earthquake 60 km to the south-southeast of the October 30, 2016 event, near the town of L’Aquila, killed at least 295, injured over 1,000 USGS, EROS Data Center SOV ROTDE Tegarcec as having oTfieil signifianee.
. . 8 6 : 3. 0 8 and left 55,000 or more homeless. The L'Aquila earthquake resulted in significant landsliding in the local area, and was also followed by a vigorous aftershock sequence, including 5 other events of M 5.0 or larger. The location of the 2016-17 earthquake sequence is NOAA GEBCO and GLOBE Elevation Models Map updated by U.S. Geological Survey National
predominantly in a gap between the aftershock sequences of the 1997 and 2009 events; the January 18, 2017 events are just to the north of the northern extent of the 2009 sequence. fg?:gz:fyezlgf‘;““at“’“ Center
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