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Abstract (short version)
Events presented in this study

The study of aseismic slip and tremors is a great opportunity to decipher the be-
havior of seismic faults in the absence of large earthquakes. However, coseismic
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earthquakes, and an essential piece of information to disentangle the contribu- | — RN

tion of each components of the seismic cycle. We use selected models of recent A

megathrust earthquakes to illustrate these points and outline the critical contri- ) . 2-

bution of geodesy to the description of the coseismic models. | ' g |
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As a preamble of the discussion, we compare the teleseimic-only and geodetic-only solutions obtained for recent GPS Synthetics o0em and historical earthquakes (boxes, in- k " p .
. . .r e . . . . . GPS Data ) gruiu o o
earthquakes in order to |IIustra’Fe the crltlca.l role ofgeodesy in the.prc.)blem of source |r.1ver5|on.Th|s comparison ——— o fered from coral data) along the Sumatra N We find a strong anti-correlation between the surface de-
serves as an argument to explain why previous studies relying on limited or no geodetic data were not able to bducts The back d : .
converge on a coherent description of the seismic behavior of the megathrust. subduction zone. The ac. grour.] o formation pI’OdUCEd by Iarge earthquakes and topogra-
In aar:;cxlijrl:\]zr\;veslsigow that teleseismic-only inversions relying on bodywaves (P and SH) cannot properly resolve: Maps of the aftherslirl)(folzowing the Mar)c(h ZOOSkMW8(.17 Nias earthqu)aki (left) and the colors r.epreserlw.t thg ?modupt of Icrall’:c)esr;elf— o phy, at least for events in Japan and South America. This
, Mentawai earthquakes (Mw8.4, Mw7.9) (Kositsky and Avouac, 2010). The contours mic coupling intered from dla i : : ST -
* i iti e ’ ’ - Couplin result might be interpreted as an indirect evidence that
) Iaa\izﬁ?IeoL‘;fi?r:i}’i()ec'stl?'pbs;xf]zg asperities, show the coseismic slip model (Konca et al., 2007 and 2009). The GPS data used to (Chlieh et al., 2008).  RE 2000 . g P p
infer the post-seismic correspond to a period of 334 and 451 days after the Nias and ' —~ ' ' —— ! asperities are permanent features. )
Mentawai earthquakes. ’A T
Recent inversions of source models involving high quality Subduction zones seem segmented by permanent barriers (e.g.
Pisco, Peru earthquake (Mw8.0), August 15, 2007 geodetic data strengthen the idea that the coseismic slip Nazca ridge, Simeulue island). This hypothesis is supported by
e | S T | e A is anti-correlated with aftershocks and post-seismic slip. strong concentration of aseismic afterslip, low interseismic cou-
The aftershocks equivalent displacement usually repre- \ pling or absence of historical events straddling those barriers. )

sents a small portion of the afterslip motion suggesting \ [
that afterslip drives the generation of aftershocks.
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Surface deformations computed from the source model of the
Pisco (Sladen et al.,, 2010) (left) and Maule (right) earthquakes.

Map of the afterslip following the
Pisco, Peru, earthquake (Mw8.0) of
August 15, 2007 (Perfettini et al.,
2010). The coseismic slip distribu-
tion and the aftershock density
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o are outlined by the pink and green o o rw
) N\ap of seismic COUleng infered from GPS data Historical earthquakes along the Peru
contours respectively (Sladen et tor the suducti € C | p Perfatting . Y
» 3l 201 O) or the suauction zone ot Central Peru ( errettini subduction (Umehne) and Mw>7.5
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et al,, 2010). The green contours correspond to earthquakes (ellipses or grey contours)
the recent large earthquakes (Mw>8.0). of the last 100 years (Sladen et al., 2010).
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