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Motivation:

* How many volcanoes worldwide are seismically monitored?
* |s a particular volcano seismically monitored?



Introduction: FDSN ( )

* International Federation of Digital Seismograph Networks
* FDSN Web Services define standards for providing seismic
and related data over the web.
* The FDSN data center reqistry contains a listing of data centers,
which services are offered, and optionally
which data sets are available from each.
* Assignment and curation of unique
network codes (+ citable DOIs!)

Members:
* 110 institutions in 78 countries

* Open to all groups that operate
more than one broadband station
* No charge for membership



http://www.fdsn.org/

Introduction: FDSN (

6D (2009-2016): Telica Seismic and Deformation Network

FDSN Network Information Are you the operator of this network?
FDSN code 6D (2009-2016) Network name Telica Seismic and Deformation Net
Start year 2009 Operated by

End year 016 Deployment reglon

Description

Citation Information
Digital Object Identifier (DO1)

Cltation . Roman IC. (20 ic and Deform et [ set]. International Federation of
Digital 5

Data Access

Data Avallability

nter (IRISDMC)

Stations in this Network
=



http://www.fdsn.org/

Introduction: FDSN (

Stations in this Network
=
Map
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Tome 5 Temsofuse

Station Code Station Name Data Center(s)



http://www.fdsn.org/

Introduction: FDSN Fll Nome Website
( ) _ BCR Data Centre wharw. bgr.

ETH Data Centre

GEOFON Program

* Data CenterS (e.g. IRIS, GEOFON, ICCC Data Centre
RECIF) collect and/or distribute

Sinica. Taiwan

b roa d ba n d Se i S m i C d ata . NGy INCV Seismology data centre - Italian

EIDA node

IPGP Data Center

° Som e Cente rS d iStri bute d ata RISDMC IRIS Data Managment Center

dlreCtly tO the user Wh||e KOERI Data Centre

LMU Data Centre

Others diStribUte data Via NCEDH Morthern California Earthquake Data
other data centers.

MIEP Data Centre

Mational Observatory of Athens

ORFEUS Data Centre

Raspberry Shake Seismic Network

RESIF Data Centre

Souther California Earthquake Data Center

UIB-MORSAR EIDA node



http://www.fdsn.org/

Tying the FDSN stations to the GVP Database

Recent addition to GVP External Sites to query seismic stations
around a volcano (thanks to Ed Venzke, Smithsonian Institution!)
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Tying the FDSN stations to the GVP Database

Recent addition to GVP External Sites to query seismic stations
around a volcano (thanks to Ed Venzke, Smithsonian Institution!)

compiled to display the locations of all hot spots detected in the previous 24
hours. There is a allow users to ‘zoom-in’ and examine the distribution of
hot-spot:

quick look at any Senti image in any combination of the bands and
enhanced with image t 8, DEM and MODIS a ilable. Sentinel Hub is an engine for
ellite data. It is opening the doors for machine learning and helping hundreds of

application developers worldwide. It makes Sentinel, Landsat, and r Earth observation imagery eas
a e for bi ng, visualization and ana is operated

Data Services map showing the location of seismic
stations from all available networks (permanent or temporary) within a radius of 0.18° (about 20 km at mid-latitudes)
from the given location of Telica. Users can customize a variety of filters and options in the left panel. Note that if
there are no stations are knc will default to show the entire world with a "No data matched requ

c Data Sel s map from showing the location of GPS/GNSS stations from al
(permanent or temporary) within a radius of 20 km from the given location of Telica. Users can customize the data
search b ion or network names, location, and time window. Requires Adobe Flash Player.

Tl , still in the developmental stag
between The Smithsonian Institution's Global Vo
and the EarthChem Geochemical Portal. The

and established technologies to determine accurate ere, but installing
CO, monitoring networks on 20 of the world's 150 most actively degassing volcanc The group uses related
laboratory-based studies (direct gas sampling and analysis, melt inclusions) to provide new data for direct degas:

of deep earth carbon to th




Tying the FDSN stations to the GVP Database

Recent addition to GVP External Sites to query seismic stations
around a volcano (thanks to Ed Venzke, Smithsonian Institution!)

IRIS




How many volcanoes worldwide are seismically monitored?

* Premise: Seismically-monitored volcanoes tend to have had
recent activity or are deemed particularly hazardous (e.g., Rainier)

* From GVP Holocene database - list of volcanoes worldwide with
eruptions since 1980 ( )

* Cross-referenced GVP latitudes/longitudes with FDSN Station Book
( , includes temporary/nodal instruments) to calculate

* all seismometer-volcano distances = stations within 100
km of a recently active volcano




How many volcanoes worldwide are seismically monitored?

Table 1. Instrumentation to be installed and routine baseline information to be collected at level 1-4 volcano-monitoring networks.

Monitoring

Level: 2 d 4

Selsmic Five seismic stations located Five seismic stanons located Six to eight seismic stations 12-20} se1smic stations located
within 200 km, including within 50 km, including located within 20) km, in- within 20 km, including at
two located within 50 km. two located within 10 km. cluding two or three located least two or three located

within 5 km; at least one within 5 km, and at least
broadband station located 51x broadband stations (at

within 5 km. least two located within 5

BLevel 0 km). Collocated with these
OlLevel 1
OLevel 2
OLevel 3
HLevel 4 within 5 km, and at least

two mnfrasonic stations with

staions should be at least

one strong-motion station

two 2 sensors per station.

Moran, SC et al. (2008) "Instrumentation recommendations
for volcano monitoring at US volcanoes under the National
Volcano Early Warning System." US Geological Survey
Scientific Investigations Report 5114: 47.




How many volcanoes worldwide are seismically monitored?

Seismically instrumentation levels at volcanoes worldwide

Map plot of instrumentation level
highlights FDSN incompleteness/
possible regional biases in FDSN

M Level 0
BLevel 1
OLevel 2
OLevel 3
M Level 4




Takeaway Points

Developing a global database of seismometers on volcanoes
is challenging (!)

FDSN is a logical/robust platform, though currently incomplete and
no mechanism for listing stations manually

Provides a good model for other instrument databases (DOIls, network
codes, metadata standards and standardized tools)

Critical to support observatories to maintain network information in
FDSN, and to access related tools

Spreadsheets/databases underlying this effort available on request
(please email me - )



Why register your network with FDSN?

* Discoverability = Collaboration opportunities!
* Credit - Citations for your network!

Why send your continuous data to an FDSN Data Center?

* Professional/managed archiving —» Data preservation
* Access through FDSN web services/many other useful tools

Thank you!
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