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DB Coastal flooding: Torres |slandSEaseR

“possibly the world’s first Agriculture, forestry and climate change
community to be formally
moved out of harms way
Valérie Ballu because of climate
LR change” [2005 Climate
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Coastal flooding in the Torrés:
+ Climate related sea level rise?

+ Tectonically induced subsidence?
+ or a combined effect?
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Sea surface height variations from satellites = Torres islands are rising by ~1mmiyr
on the long term (Taylor et al. 1985).

1 Uplifted coral plateforms
m Long-term and short-term processes
are superimposed

- Well above 2-3 mml/yr..
- Not linear

- Major réle of El Nifio/La
Nifia oscillation

Interseismic periods: 50 to 200 years
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1. Coastal flooding: Torresusian

Island Gradually Sinking
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1 Coastal flooding: Torresisian

Island Gradually Sinking

B Coastal flooding: Torresisian

Island Suddenly Pops Up

B Coastal flooding: Torresisian

Island Suddenly Pops Up
Tsunami

1 Coastal flooding: Torresisian

Island Suddenly Pops Up
Tsunami
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Ballu et al., PNAS 2011

Ground motion
- Interseismic (~1cm/yr)
- Co-seismic
+
Sea level variations
- Seasonal + ENSO
- long term

Apparent sea level changg

2. Coastal flooding: TOrES

m The dominant factor, in this particular case, is not the global
warming...

m |s it a problem to mis-identify the cause of the rise, as long
as the village moved?

m Probably yes...They probably could have moved to a safer
place, not exposed to future land motion or tsunami...

Vigny et al. Science, 2011
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=3, Seismic cycle from cor

m Corals can record relative sea level variations
m Used to study earthquake cycles and infer earthquake hazard.
m E.g. Taylor et al., 1982, Sieh et al., 2008...

2. South Chili relative sea
Uplift
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Vigny et al. Science, 2011
= Apparent sea level changes give insights on the locked zone geometry,
the strain accumulation and thus seismic hazard
= Seismic cycles are long term processes... need for long records

3. Seismic cycle from Cors B/ Second order effect. &

- m As SL measurements accuracy increases, we may need to
consider second order contribution to sea level changes.

m Melini et al. (GRL, 2004) evaluate that the global
contribution of earthquakes to the long-term sealevel
changes amounts to at least 0.1 mm/yr.

m Geoid variations induced by very large earthquakes can be
detected in GRACE gravity data (e.g. Panet et al. 2007).
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Graph of earthquake cycles in the Mentawai islands

Sieh et al., Science, 2008

5. Concluding remarks 5. Concluding rks

m By inducing static deformation of the Earth crust,
earthquakes contribute to relative sea level changes

m The contribution of slow interseismic deformation may be
significant but hard to identify in the apparent sea level
changes, without independant data (mis-interpretation of
the Torres « climatic » refugies).

m Relative sea level changes recorded by natural markers
(such as coral) provide earthquake cycles records and
may be key in seismic hazard assessment.

m The entire Pacific Ocean is bordered by active plate
boundaries:

1 TG must be corrected for ground motion for proper global SLR
assessment

1 Relative sea level changes may be used for geophysical = r
purpose Not many EQ free coastlines around the Pacific ocean
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JPLs GPSY-OASS software. Solutions courtesy of ARIA team at JPL and Caltech. Al original GEONET
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Tide gauge record at Northern Pacific -
America plate boundary
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Tide gauge record at Northern Pacific / North
America plate boundary

Larsen et al., JGR, 2003
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m Corals can record relative sea level variations a Geodetic network installed in 90’s T _r - T T -
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+ Stacking / alignment on IGb08 using CATREF
(Altamimi et al., 2007)

+ Global and homogeneous reference network
(Woppelmann et al. 2004)
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Strategy for vertical velocity estimate

1. Introduction

Apparent or relative
sea level change.

A
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| corais

* Natural markers:
Dead corals or
exposed flats

Apparent SL drop:
- Ground uplift
- orSLfall

-Dead coconut trees
. L~ -Corlgrowth
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Apparent SL rise:
- Ground subsidence
- orSLrise




