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" Tectonic setting in Latin America
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Great earthquakes in South-America
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Active faults
of Northern
and Central
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MAP EXPLANATION

TIME OF MOST RECENT SURFACE RUPTURE
— Historic (year}
~———  Holocene (<10,000 yrs) or post glacial (<15,000 yrs)
—— Quatemary. undilerensated (<1.600,000 yrs)

Quaternary faults of
Central and South Andes

USGS, Macharé and Machette (2003) [Peru]
USGS, IRD, U. Chile (2000) [Chile]

STRUCTURE TYPE

FALLTS
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Shallow
seismicity in .|
Latin America |
(1976~2014)

]

- Earthquakes with
Mw>5.0 (Global |
CMT catalogue) .

- Depth <30 km
- 2765 events

(from a total of 5023 events)
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Seismic Hazard in North
and Central America
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Seismic Hazard in South America
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Historical intensities in South America

Period:
1530 ~ 1981
(450 years)

Number of intensity
data points (IDP):

16318

Number of
earthquakes:
3183
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Probability of large earthquakes
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 Recent damaging earthquakes
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1999 Quindio earthquake, Colombia (Mw®6.1)
Damage |n Armenla C|ty, Colombla -

Reconnaissance team, Japanese Ministry of Education, Science Sport and Culture
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2001 El Salvador earthquake (Mw 7.7)

Large scale landslide in Santa Tecla city, EIl Salvador

e 193 people buried by the
earthquake trlggered landslide |‘

Reconnaissance team by the Japanese Society of Civil Engineers (JSCE)
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2007 Pisco earthquake, Pert (Mw 8.0)

Large damage to adobe houses in
Pisco city . o

Damage to reinforced concrete building with
insufficient seismic resistance in Pisco city
Reconnaissance team by the Japanese Society of Civil Engineers (JSCE)
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Field survey 2010 Maule Earthquake, Chile

reconnaissance

teams dispached
by SATREPS

Strong ground motions of the 2010
Maule earthquake
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Damage to 15~20 storied buildings in Concepcion

20 : 20 :
10p CIG . 10 SLS

;> I

T ] T |
1k E 1k
02l i L 02l i L
0.05 0.1 1 5 0.05 0.1 1 5

Period (s) Period (s)

Tsunami damage at Dichato,
Concepcion

e Measured runup height ~10m

(Koshimura et al 2010)
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« Estimation of the fault model and strong
ground motion for a great subduction
earthquake to strike Central Andes, Lima
Peru.
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Seismic coupling and mega-earthquakes
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Coupling model ' g) o Santiago

u-_-_-: [ I\ _;-_'-_'-AJ ) 4 . Coupling model
=77 -76° -75' -74' -73° -72° -71" -70° -69' -68' . - - "
Source model of the 2010 (M8.8) Source model of the 2011 (M9.0)
Maule earthquake, Chile (Pulido et Tohoku-oki earthquake, Japan (Suzuki

al. 2011), and seismic coupling et al. 2011), and seismic coupling
(Moreno et al. 2010) (Loveless and Meade, 2012)
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Historical |
earthquakes |
in Peru “|
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Slip deficit rate for Peru and Northern Chile

and scenario earthquake for Central Peru

* Slip deficit since 1746 (265 years)
* Maximum slip is 20 m

* Magnitude Mw~8.9, neglecting the
20 century earthquake sequence

(Chlieh et al. 2011)
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EARTHQUAKE
SLIPS
SCENARIOS
FOR CENTRAL
PERU

obtained from Modelos g o Q[ Modelo7 N T
geodetic data, as , N\ Ve '--_ N\
well as information L AN [ = .

of recurrence of
historical
earthquakes

(Pulido 2013)
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PR L e Velocity models
A obtained from
microtremors
arrays in Lima and
their 1D transfer
functions (Calderdn
et al. 2012)

amplitude
Depth (m)
amplitude

Vs, Vp (m/sec) VSV
2000 4000 6000 1

amplitude
Depth (m)

' MOL 0 2000 4000 6000 1o 0 2000 4000 6000

Vs, Vp (mfsec) MOL EMO Vs, Vp (mfsec) EMO
TrTT—TT™

amplitude
=
=
Depth {m)
=z
BEaal
amplitude
ao
Depth {m)
NS
BEzsl

..... 1500
1500 1750
1750 2000 | =Vs
s T ) ggg :ﬁ; - : B 5 2250 | =Vp
10 disiad sl 2500 by TR 2500
R T T T D A0 20
Hz Hz

Vs, Vp (mfsec) CMD
0 2000 4000 6000

Vs, Vp (m/sec) PPI
o 2000 4000 6000

amplitude

0
20 250
500 Pt
I v = 750
£ 1000 ¥ E 1000
£ 1250 = £ 1250
g 1500 g g 1500
2 750 s 1750
2000 | =vs 2000 | =Vs
2250 | =Vp 2250 | =Vp
2500 2500




jiea) a50) HHimimsinin

Average S-wave velocity for the upper 10m
and soil amplifications to engineering bedrock

Awverage Vs10 [250m grid]
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Most critical scenario & Observed intensities
during the 1746 earthquake (M ~ 9)
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PROYECTO SISRA CERESIS

MAPA DE ISOSISTAS SISMO 28 OCTUBRE 1746 - LIMA

Escala de Intensidades Mercalli Mod#icada
Referencia E Ségado (1983)
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e Tsunami simulation at Lima
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Tsunami inundation at Lima from
scenario earthquakes

[ 012345678910

Model 04 Model 05

[ 012345678910

Inund. depth (m) Inund. depth (m})

W, ¢t
0 2 4 6 8101214 16 18
Slip (m) [ml

Model04

Slip scenario No.
n Do b A

0 S0 100 150 200 250 300 350 400 450
Distance along strike [km]

Mas et al. 2013

jea) as0) RS RimmmS = NIED




Modeling Social Response
Erick Mas@Tohoku Univ.

Multi-Agent Horizontal Multi-Agent Vertical
Evacuation Simulation at La Evacuation Simulation at La
Punta Punta

Thank ou';vefry mMIUCh!
| Muchas Gracias! __
;I%H..,\%Uh\t') éb\iﬂ’




