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GROUP ON
EARTH OBSERVATIONS

Group on Earth Observations
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The Geohazard Supersites

Support GEO to better understand the geophysical processes causing
Geohazards (earthquakes and volcanoes)
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: The Supersites have data for the study of natural hazards in geologically active regions, including information from
Hawaii Synthetic Aperture Radar (SAR), GPS crustal deformation measurements, and earthquakes. The data are provided in

the spirit of GEO, ESA, NASA and the National Science Foundation (NSF), that easy access to Earth science data will
promote their use and advance scientific research, ultimately leading to reduced loss of life from natural hazards.
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Laboratories.
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- Support national authorities and Tl

Chile

policy makers in risk assessment and

mitigation strategies for Geoh rd e

itigation strategies for Geohazards
Summary S )

is an ini of the . The Supersites provide access to spaceborne and
in-situ geophysical data of selected sites prone to earthquake, volcano or other hazards. The initiative began with the
. "Frascati declaration” at the conclusion of the 3rd International Geohazards workshop of the Group of Earth
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an international and intergovernmental effort to monitor and study selected reference sites by establishing open ) =



Geo Hazard : Japan earthquake

EARTHQUAKES OF THE JAPAN TRENCH

- Tohoku-oki: unprecedented >50 m slip in places
(Simons et al., Science 2011, NASA-funded study).

- Will another magnitude 9 occur further south?

- It is unknown whether this fault segment has
been accumulating slip.

- Need all InSAR, GPS, Seismic, Petrology,
Geochemistry, ... !

(-2004 magnitude 9.2 Sumatra earthquake was followed by
magnitude 8.7 half-a-year later)

137°F 139 141E 143E 145°E
A game of ring toss. March's huge quake (yellow contours) and past smaller
quakes (colored loops) have left a patch of threatening fault (question mark).
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The Geohazard Supersites Exploitation

Platform (SSEP)

=> The PoC for a natural evolution of the Geohazard Supersites

- An e-Infrastructure supporting quick and global access to
data; tools for the study of natural hazards in geologically
active regions; and the resources required for processing

- (Up to) 100TB of data spanning an observation period of
20 years

=» Outputs: displacement maps, subsidence measurements,
stress assessments, support to modeling
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CNR SBAS Processing

Earthquakes

Volcanoes
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CNR SBAS Processing {zesa

Building and infrastructures analysis:
the Roma case study

YOU ARE HERE
(and safe)!
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Target (SBAS) Processing Scenario in SSEP Q\\\Q& eSa

Earthquakes

Volcanoes

. . Oil & Gas
~150 Satellite Processing =
GB (per area) - W& Resources
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Solution {zesa

5.

Provision IaaS resources from different cloud providers as well as
private cloud resources (hybrid multi-sourced cloud)

Allow users (scientists) to search and access/download data at
high performance and data providers (ESA and other agencies)
to upload data.

Allow users (scientists) to process data on dedicated
sandboxes; for algorithm development and small data
processing

Provider users (scientists) access to large data processing
where to deploy and exploit their applications via a portal.

All nicely integrated with a common security framework
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Solution and Progress

(

1. Provision IaaS resources from different cloud providers as well as
private cloud resources (hybrid multi-sourced cloud)
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Solution and Progress

(

2. Allow users (scientists) to search and download/access data at
high performance and data providers (ESA and other agencies)
to upload data.
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GEO Geohazards Supersite

Group on Earth Observations
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Solution and Progress

3. Allow users (scientists) to process data on dedicated sandboxes;
for algorithm development and small data processing
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SBAS Software Cloudified

Geneva
Shown at GA1l

Public Cloud
Amazon

Analyzed time interval: 1992-2000
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SBAS Software Cloudified

Napoli Bay area
New achievement

Private Cloud
ESA

O

RAM 8GB
<1l T -

cm/year Analyzed time interval: 2002-2010

ESA UNCLASSIED - For Offical Use 15/01/2013 European Space Agency




0=
®
(/)
Q

3

Santorini island differential interferogram

Processed by Gamma Sw
on Interoute
in Jan 2013
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Solution and Progress

4. Provider users (scientists) access to large data processing
where to deploy and exploit their applications via a portal.
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Target Processing Scenario

Cloud

~150 Satellite Processing

images/250
GB (per area)
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Solution and Progress

5. All nicely integrated with a common security framework
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HELLIGT

Today

Month 4 6 18
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Assessment Open SSEP Multisourcing
Cloud Providers CIosTJre Legacy

Phase 3: Enhancements

ez ]\ [z ]\ [ ]\

Phase 3: Exploitation and Demonstration
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ESA UNCLASSIED - For Offical Use 15/01/2013 Page 22 European Space Agency



Next Steps (over 2013) *\Qi‘iesa

1. Open data access to scientific community

2. Complete and deploy SBAS + Gamma processing on
demand on HN

3. Benchmark HN “federation layer” and adopt

4. Promote and facilitate the use of HN among the
scientific SuperSites community:
1. Data hub

2. Processing on demand
3. User hosting (IaaS + Data Access + Licenses for scientists)
4

User services deployment
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