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o

2 important questions:

WAy is so important the EEE Catalogue ?
St Is Important to have a complete data set in order to compare

§recent , historical and paleoearthquakes at global and local scale.

e

o Who canuseit?
Scientific Community, Administrators, politicians, private insurance
® How can you use the catalogue?
From scientific ,political and administrative point of view
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Regional/local Administrations

/

Civil Protection
Secondary effects Emergency management

: _ : _ Land and urban
Seismogenic structures Geohazard risk reduction area Planning
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== Capable fault

Historical earthquakes of Intensity = IX MCS (from CPTI ) and capable faults ( ITHACA database), in the
Southern Apennines, superimposed on a digital elevation model of the Southern Apennines
(Porfido et al., 2002)
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LEGEND
L Date  Region  Epicenter l,  Magnitude

e ingotss | YMD. leide  Longiude  MCS
1688.06.05  Samio 4128 1457 Xl 6.7 (Mm)
Irpinia-
1694.09.05 Rasiicata 408 1535 XX 6.9 (Mm)
1805.07.26  Molise 4150 1447 X 6.6 (Mm)
193007.23  Ipinia 4105 1537 X 6.7 (Ms)

Irpinia-
1980.11.23 Basiica 08 158 X 6.9 (Ms)

20 Kilometers e N5

Epicenters (yellow stars) and end-to-end length of rupture zones (white lines) regarding 1688, 1694,
1805, 1930 and 1980 historical earthquakes in Southern Apennines
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Methodology

1. Analyses of historic sources, including
completeness and reliability of the document
within the historical context and source
classification.

2. Scientific papers, technical reports, air photo
interpretation, field checking and
paleoseismological analyses in trenches, Eye-
witness accounts,

3. Classification of the coseismic environmental
offocts Ty ———————
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5 June 1688, Sannio earthquake

Locality Longitude Latitude Type of effect  Site distance  Iwcs  leee

Alvignano 14,34E 41,24N HA 19 9 8
Apice 14,90E 41,11N HA 39 10 7
Atella 15,65E 40,88N GC 105 8 7
Benevento 12,05E 44 15N HA, SM 29 10 7
Cerreto sannita 14,55E 41,28N HA, SM, GC 0 9 8
Montoro superiore 14,90E 41,11N SM 59 8-9 7
Napoli 14,27E 40,86N HA 57 7-8 7

14,37E 41,35N 15 9 8

Piedimonte d'Alife

HA, GC

Macroseismic surface fault ing parameters: Rupture Length: 32 km; Max. displacement: Unknown

Total distribution of slope movements ~ 1,700 km* (except Pomarico)

|n=x

1688, Sannio earthquake
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B Slope movements
DOGround cracks
B Hydrological anomaly
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5 September 1694, Irpinia-Basilicata earthquake

Locality Latitude Longitude  Type of effect Site distance Jucs
Bisaccia 41,01N 15,37E SM 13 9/10
Brindisi 40.62N 17.94E T8 216 5

Macroseismic surface faulting parameters: Rupture Length: 38 km; Maximum displacement: Unknown

Total distribution of slope movements ~ 6,300 km?
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1694, Irpinia-Basilicata earthquake
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@ Hydrological anomaly
B Tsunami

4 ‘jf‘hy/'o ta Mo oty

. EEE local intensity

B Gomodic bim che_formens @ minne Sapaletone. moggpiv Soa

5-6

7-8

9-10

Macroseismic
epicenter

~ 80 effects
50 ESI Int.

0 10 20 Kilometers ey
e

Macroseismic surface faulting parameters: Rupture Length: 40 km; Maximum displacement: 150 cm.

Total areal distribution of slope movements ~ 5,300 km?

INQUA EEE intensity scale lh=X
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1930, Irpinia earthguake
=XMCS
73 effects
61 ESI Int.

m Surface faulting
1 Slope movements
W Ground cracks
C1Ground settiements
1 Hydrological anomaly
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EEE local intensity |
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. ¢ Macroseismic

epicenter

Macroseismic surface faulting parameters: Rupture Length: 38 km; Max displacement: 40 cm

Total areal distribution of slope movements =~ 3.900 km?

INQUA EEE intensity scale lo=X
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B Surface faulting

O Slope movements.

B Ground cracks.

O Ground settiements
[ Hydrological anomaly

EEE local intensity

5-6
7-8
9-10

Macroseismic
epicenter

landslides Ground crack ® liguefaction

- Main landslide

Macroseismic surface faulting parameters: Rupture Length: 40-45 km; Maximum displacement: 100 cm

Total areal distribution of slope movements ~ 7,400 km?

INQUA EEE intensity scale =X

1980, Irpinia-Basilicata earthquake
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Number of localities and EEEs Number of EEEs by type

700+ 656
500- .
B Tsunamis
400 ) .
O Liquefactions
300+ . .
O Hydrological anomalies
200 O Ground Cracks
O Localities 1001
@ EEEs @ Slope movements
1688 1694 1805 1930 1980

1688 1694 1805 1930 1980

Earthquake year

Earthquake year

Type of EEE (%)

m Tsunamis

O Liquefactions

O Hydrological anomalies

O Ground Cracks

E Slope movements

1688 1694 1805 1930 1980

Earthquake year
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earthquake Scenario?
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Fortnightly spring flow rate (liters/sec)

Caposele spring at 22.5 km from the
fault. A discharge increase of 150
liters/sec (about 3%) was measured a
few hours after the seismic event,
compared to the measurement on 16 July
1930, a week before the earthquake

23 November 1980 earthquake

Caposele spring at 5 km from the fault.
Flow of the Caposele spring increased of
3000 I/s (about twice). A general increase
in discharge was observed for a period of 6
to 12 months after the earthquake
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A 1805 earthquake
¢ 1930 earthquake
O 1980 earthquake

80L LR y =-0,03x + 8,13
R?=0,68

. TO04 MO a4 [N

b — *

w
- B0 {ee &

@

 wll
£

0 10 20 30 40 50 G0 T 80 90 100 110 120 130
Distance (km

140 150 160 170 180 1890 200

The distribution of hydrologic variations displays an almost linear decay away
from the causative faults, with 90% of the effects within 40 km for the 1805
event and 130 km for the 1980 event. Most of the anomalies produced by

the 1930 earthquake were 30 to 120 km from the fault (ESPOSITO et alii,
2001,2009; PORFIDOet afii, 2002,2007)
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landslides (%)

26 July 1805 earthquake

-0,0445%

R*=0,9119

y=100e
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Fault distance (km)

80

80

123 July 1930 earthquake

y = 100e %67

R® = 0,9354

»

Fault distance (km)

23 Navemher 1980 earthquake

Fault distance (km

Cumulative number of landslides vs. minimum
distance from earthquake fault.

*(A) 1805 earthquake: 11.5% of landslides
occurred at a distance >30 km.

¢(B) 1930 earthquake:15.3% of landslides
occurred at a distance > 30 km.

¢(C) 1980 earthquake: 17.5% landslides
occurred at a distance > 30 km.

The landslides distribution vs fault distance
shows that most of them (81,4%) occurred
within a distance of 30 km, the 13%
decreases very rapidly with distance between
30 and 60 km. Isolated phenomena (5%)
were observed up to distances of nearly 100
Km.
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Rock fall

1930— @
1930 — @

1930 —+m

Coherent slide

<«— Earth flow

m Rock fall
@ Coherent slide
@® Earth flow

40 45 50 55 60 65 7.0 7.5 80 85 9.0 9

Magnitude (M)
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Plot of the maximum distances from
the fault of the three main types of
landslide induced by the 1805, 1930
and 1980 earthguakes.

All the values are in good
agreement with the upper-bound
envelope curves proposed by Keefer
(1984).
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‘Secondary effects area
Land-Urban Planning

Can we really rebuild an area

Landslides distribution

without consizegag Hydrological changes

ground effects? Liguefaction phen.
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*AZ%’VQ Faults distribution

Fractures along Sinizzo Lake, 2009

Paganica fault-LAquila 2009 Kashiwazaki,2007
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