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EMSO is a Research Infrastructure of the ESFRI Roadmap, is the European 
network of fixed seafloor and water column observatories constituting a 
distributed infrastructure for long-term monitoring of environmental processes.

A large European users community has been gathered around ESONET-NoE 
(2007-2011, www.esonet-emso.org/) which has been providing many inputs 
to the shaping of EMSO



  

The legal organization
The ERIC is the legal form accepted by the funding agencies and 
the community 

EMSO-ERIC statute has to be officially presented for final 
acceptance & signature

EMSO-ERIC will coordinate and facilitate access to open ocean 
fixed point observatory infrastructures according to selection criteria 
defined by the participating members. 

EMSO-ERIC will also integrate research, training, and information 
dissemination activities on ocean observatories in Europe and to 
enable scientists and other stakeholders to make efficient use of a 
future network of ocean observatories around Europe. 



  

Scientific topics
  Role of the Ocean in Climate

 Turbulent mixing and Biophysical interactions

 Ecosystem dynamics and Biodiversity

 Fluids and Life in the Ocean Crust 

 Dynamics of lithosphere and Imaging Earth’s interior

http://www.oceanleadership.org/ocean_observing
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EMSO sites



  

IBERIAN MARGIN
acoustically linked observatory

GEOSTAR

Gulf of Cadiz 
85 km off-shore 
3200 m w.d. 

Portugal

N-E Atla
ntic

MODUS

GEOSTAR

R/V Sarmiento de Gamboa

SISM

ACC

ML=4.7 Gulf of Cadiz (Jan.11, 2008)

Main goals:
Geo-hazards
bio-acoustics



  

SN4 location

eastern part of the 
sea at the western 

most end of the fault 
rupture caused by the 

1999 Izmit 
earthquake.

Main goals: Relationship between Seismicity & Gas seepage

MARMARA 
SEA



  

WESTERN IONIAN SEA

NEMO JB

5 km

5 k
m

20 km
6 e.c.
10 fibers

Geo-hazard and 
bio-acoustic 
module

Bio-acoustic 
moduleROV (operative 4000 m)

SN1

Shore Station
Catania harbour

LNS-INFN Catania

Internet Radio Link @ 100 Mbps

Main goals: Geo-hazards (e.g.,
tsunami detection) & Bio-acoustics
(mammal tracking). Test site for
Underwater Neutrino Telescope



  

NEUTRINOS EARTHQUAKES AND WHALES

10Sperm-whale click



  

node1

node3

node2

nodeN

LOCAL 
STORAGE 

1

LOCAL 
STORAGE 

2

LOCAL 
STORAGE 

N

CIVIL PROTECTION AUTH.
POPULATION WARNING

EMSO ARCHIVE 
CENTER

DB, catalogue
File storage
Web server

resource scheduling

CLOUD 
computing 
and storage

USERS

EMSO e-infrastructure



  

LOW data rateLOW data rate
• ADCP (Acoustic Doppler Current Profiler)
• Pressure gauge
• CTD (Conductivity, Temperature, Depth)
• Turbidity meter
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HIGH data rateHIGH data rate
• Seismometer
• Hydrophone

HIGH data rateHIGH data rate
• Seismometer
• Hydrophone

SensorsSensors

Metadata only Metadata only 
indexingindexing

Metadata only Metadata only 
indexingindexing

RDBMS RDBMS 
(MySQL)(MySQL)

RDBMS RDBMS 
(MySQL)(MySQL)

MEDIUM data MEDIUM data 
raterate
• Gravity meter
• Current meter
• Magnetometer

MEDIUM data MEDIUM data 
raterate
• Gravity meter
• Current meter
• Magnetometer

Data classification & destination

Data rate:
• LOW

sampling < 1 Hz
• MEDIUM

1 Hz < sampling < 10/100 Hz
• HIGH

sampling > 196 kHz

Both low & medium 
data rate records are 
stored in DB

High data rate records 
are compressed binary 
files that are indexed in 
DB and stored and 
distributed directly 
from file-system 
repository via web 
browser.

EMSO e-infrastructure overview



  

DATABASE simplified structure

Observatory

Experiment

Dataset

Device

Sensor

Series

Data
(RAW, elaborated, event)

Publications

Datatype

Vocabulary

All components of the structure are object to standardize: 
Datasets, Instruments, Experiments...
Metadata standards presently used by EMSO/ESONET 
community: 
NASA DIF and OGC SensorML with their Identifiers.

Other standards planned to use:  DublinCore, ISO19115



  

Interoperability and discovery 

GENESI-DECGENESI-DEC
Query web interfaceQuery web interface

MOIST MySQLMOIST MySQL
Database dedicated serverDatabase dedicated server

MOIST webMOIST web
Application serverApplication server

EMSO has adopted OpenSearch 
harvesting protocol enabling 
interoperability with GENESI-DEC.

EMSO metadata relevant for data 
discovery and access are codified in 
XML RDF interchange information to 
satisfy the OpenSearch requests.



  

Interoperability 



  

Project objectives 

1. Deliver services for long-term preservation and usability 
as part of the data infrastructure for e-Science.

• Test and deploy them in the Earth Science and other 
domains.

2. Consolidate data preservation and management approach 
in the Earth Science domain through definition of common 
policies, semantics/ontologies, metadata and architectures.

Addressing call INFRA-2011-1.2.2 - Data infrastructures for e-Science. 



  

Services 



  

Thank you!

emsopp@ingv.it
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