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The IPGP Data Center

Manage and distribute geophysical data from IPGP to support the geophysical 
research community

Requirements:

● A long term archive
● High quality of continuous datasets
● Reliable and efficient access to the data
● Integration to National and International structures:

○ French Seismologic and Geodetic Network (Résif)
○ European Integrated Data Archive (EIDA/ORFEUS)
○ European Plate Observatory System (EPOS)
○ International Federation of Digital Seismograph Networks (FDSN, IRIS-DMC)
○ Planetary Data System (NASA) 3



The IPGP Data Center

● Up to end of 2010: GEOSCOPE Data Center
○ 2008: VOLOBSIS Project, specification for integration of IPGP Seismological and 

Volcanological Data

● 2011 - present: IPGP Data Center - http://datacenter.ipgp.fr

Engineers Coordination
Vincent Conejero Constanza Pardo, technical leader
Cyril Guinet Claudio Satriano, scientific leader

datacenter@ipgp.fr
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The IPGP Data Center

Services provided

● Data management and long term archive
● Data distribution through standard interfaces
● Web site development and hosting
● Interconnection with other Data Centers and Portals
● Digital Object Identifier (DOI) declaration (through INIST)
● Data Formats expertise
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Data available
Arc des Antilles - WI Martinique - MQ

Guadeloupe
GL

Piton de La Fournaise
PF

● GNSS
● Seismology (validated, in real-time)
● Volcanology
● Derived products: 

○ Volcano reports
○ Events
○ DOI (data, products, observatories)

● Seismology 
● Strong motion
● Temperature, pressure
● Data validated and in real-time
● Derived products: 

○ earthquake information
○ PZ & response files
○ DOI: 10.18715/GEOSCOPE.G

● Seismology:
○ Scientific
○  Housekeeping

● Weather (soon)
● Derived products: 

○ Event catalogues
○ DOI: 10.18715/SEIS.INSIGHT.XB_2016

● SEIS Ground Segment
● Private services: Mars SEIS Data Service 

(MSDS) and  SEIS Data Portal (SDP)

http://volobsis.ipgp.fr

http://geoscope.ipgp.fr
https://www.seis-insight.eu/en/science

InSight Mission - XB 2016-2022
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How cite the data

DOIs assigned by Network:

10.18715/GEOSCOPE.G
10.18715/guadeloupe.GL
10.18715/martinique.MQ
10.18715/reunion.PF
10.18715/SEIS.INSIGHT.XB_2016
10.18715/antilles.WI 

Formatting Citations:

https://citation.crosscite.org

https://www.doi2bib.org 
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French / European / World Data Centers

Planetary Data System
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Part 1 : Seismological and 
volcanological data
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Data Formats
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SEED Data Format
1987 : International Federation of Digital Seismograph Networks (FDSN) 

 The SEED, Standard for the Exchange of Earthquake Data adopted

http://www.fdsn.org/pdf/SEEDManual_V2.4.pdf 

Data is separately managed or used:

- Metadata: station and instrument information 
- Time series (data only records) with “some metadata” (network, station, location, 

channel, encoding, clock information, etc….)

- Continuous and event data

A dataset is associated to a Network (FDSN) and a station and refers to 
different channels (streams) 11

http://www.fdsn.org/pdf/SEEDManual_V2.4.pdf


SEED Channel Naming
LOC (2 letters) CHANNEL (3 letters)

00 BHE

“Acquisition”        Band     Instrument    Orientation 

Bande Codes (*) Orientation Codes (*)
E Extremely Short Period >= 80 to < 250 Z N E Traditional 
S Short Period >= 10 to < 80      (Vertical, North-South, East-West)
H High Broad Band >= 80 to < 250 I O (Inside/Outside)
B Broad Band >= 10 to < 80 NONE
L Long Period = 1
V Very Long Period ~ 0.1
…….
Q         Greater than 10 days

(*) non exhaustive

Instrument (*) Code

High Gain and Short Period 
Seismometers

H

Low Gain Seismometer L

Mass Position Seismometer M

Strong Motion N

Temperature K

Pressure D

Magnetometer F

Wind W

Tilt Meter A

Non-specific instruments Y
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The StationXML Metadata Format

Metadata: 

● Station information: network, station, coordinates, remarks
● Instrument responses

The purpose of the FDSN StationXML schema is to define an XML 
representation of the most important and commonly used structures of
SEED 2.4 metadata with enhancements (http://www.fdsn.org/xml/station/)
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Web Services
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Data access before web services

● GEOSCOPE: A CD-ROM sent on demand (before 2000)

● NetDC - Networked Data Centers  (1999-2016)

○ request sent by mail, data access by mail and ftp protocols.

○ SEED data, inventory and RESP files

○ Data available in networked data centers

● Arclink (GFZ/EIDA) (2010 - 2019)

○ Request and access to data by TCP/IP 

○ Dataless SEED, miniSEED

○ Standalone and EIDA

● FDSN Web Service specifications Version 1.0 (2013)
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What is a web service?

A web service is an application or data source that is accessible via a standard 
web protocol (HTTP or HTTPS). Unlike web applications, web services are 
designed to communicate with other programs, rather than directly with users.

While web services can provide data in a number of different formats, XML and 
JSON are the most common. These standard text-based formats can be easily 
recognized and parsed by another program that receives the data.

(source: https://techterms.com/definition/web_service)

Example:
http://www.geoplugin.net/extras/location.gp?lat=48.8448&lon=2.3565 
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What is a web service?

A web service is not a web application (or a web site)!

It is a way of retrieving data from a server using the HTTP protocol.
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Why use a webservice?
Advantages:

- Uses standard web ports (typically 80, 8080 or 443) which are normally 
open by institute/corporate firewalls;

- Platform agnostic: only needs a web browser (or widely available 
command line tools like wget or curl) to access the service;

- Scriptable: can be used as basis for more complex 
workflows/applications.

Drawbacks:

- Difficult to grasp for beginners (that's why we're here 😉)
- Not always a "URL builder" is provided
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Web services for data science

- Easy way to discover and access Big Data
- Query interface. Data discovery and selection based on:

- Geographic bounds
- Time span
- Recording sensor name or type
- … 

- Discover data on the server, before downloading it!
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Anatomy of a web service

https://ws.ipgp.fr /fdsnws /dataselect /1 /query?

Base URL Service
Family

Service
Name

Service
Version Method

Examples:

https://ws.ipgp.fr/fdsnws/dataselect/1/query?starttime=2020-01-01T00:00:00&
endtime=2020-01-02T00:00:00&network=G&station=SSB&location=00&channel=BHZ

https://ws.resif.fr/resifws/timeseries/1/query?net=RA&station=PYTO&cha=HN2&
loc=02&demean&correct&start=2017-11-02T13:35:00&end=2017-11-02T13:40:00&
format=plot 

Note that query parameters are separated by "&"
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FDSN web services
Web services to access common data types in Seismology:

● fdsnws-station – For access to station metadata in FDSN StationXML 
format

● fdsnws-dataselect – For access to time series data in miniSEED format
● fdsnws-availability – For access to time series data availability
● fdsnws-event – For access to event parameters in QuakeML format

Standardized by FDSN

References:

● Official site and specification: https://www.fdsn.org/webservices/
● IRIS implementation: https://service.iris.edu/fdsnws/ 21
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FDSN web services @ IPGP-DC
Currently available at: https://ws.ipgp.fr 

● fdsnws-station – For access to station metadata in FDSN StationXML 
format

● fdsnws-dataselect – For access to time series data in miniSEED format
● fdsnws-event – For access to event parameters in QuakeML format
● fdsnws-availability – For access to time series data availability (soon)

22
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fdsnws-station
https://ws.ipgp.fr /fdsnws /station /1 /query?

Source:
https://www.fdsn.org/webservices
/ 
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fdsnws-station
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https://ws.ipgp.fr /fdsnws /station /1 /query?

Source:
https://www.fdsn.org/webservices
/ 
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fdsnws-station
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https://ws.ipgp.fr /fdsnws /station /1 /query?

Source:
https://www.fdsn.org/webservices
/ 

https://www.fdsn.org/webservices/
https://www.fdsn.org/webservices/


fdsnws-station

Examples

https://ws.ipgp.fr/fdsnws/station/1/query?starttime=2020-01-01&
endtime=2020-01-02&network=G&format=text  

Note that query parameters are separated by "&"
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fdsnws-station

Examples

https://ws.ipgp.fr/fdsnws/station/1/query?network=WI&station=DHS
&level=response

Note that query parameters are separated by "&"

27

https://ws.ipgp.fr/fdsnws/station/1/query?network=WI&station=DHS&level=response
https://ws.ipgp.fr/fdsnws/station/1/query?network=WI&station=DHS&level=response


fdsnws-station

Examples

https://ws.ipgp.fr/fdsnws/station/1/query?network=WI&station=DHS
&level=response

Note that query parameters are separated by "&"

$ wget https://ws.ipgp.fr/fdsnws/station/1/query\?network\=WI\
&station\=DHS\&level\=response -O WI.DHS.xml

Or, in terminal, using wget:

$ curl https://ws.ipgp.fr/fdsnws/station/1/query\?network\=WI\
&station\=DHS\&level\=response > WI.DHS.xml

...or curl:

Note that special characters are escaped by "\"
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fdsnws-station

Using ObsPy www.obspy.org 

$ python
>>> from obspy.clients.fdsn import Client
>>> cl = Client('https://ws.ipgp.fr')
>>> inv = cl.get_stations(network='WI', station='DHS', level='response')
>>> inv.write('WI.DHS.xml', format='StationXML')

Documentation: https://docs.obspy.org/packages/obspy.clients.fdsn.html 
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fdsnws-station

Using FetchMetadata
https://seiscode.iris.washington.edu/projects/ws-fetch-scripts 

$ export SERVICEBASE=http://ws.ipgp.fr
$ FetchMetadata -resp -N WI -S DHS -X WI.DHS.xml

Documentation: https://seiscode.iris.washington.edu/projects/ws-fetch-scripts/wiki 
30

https://seiscode.iris.washington.edu/projects/ws-fetch-scripts
https://seiscode.iris.washington.edu/projects/ws-fetch-scripts/wiki


Manipulating a stationXML file
Let's check the content of stationXML file using ObsPy

$ python
>>> from obspy import read_inventory
>>> inv = read_inventory('WI.DHS.xml')
>>> print(inv)
Inventory created at 2020-01-29T14:40:05.256924Z
    Created by: None
            None
    Sending institution: SeisComP3 (IPGP)
    Contains:
        Networks (1):
            WI
        Stations (1):
            WI.DHS (Morne Mazeau - Deshaies, Guadeloupe)
        Channels (42):
            WI.DHS.00.BHZ (4x), WI.DHS.00.BHN, WI.DHS.00.BHE,
            WI.DHS.00.BH1 (3x), WI.DHS.00.BH2 (3x), WI.DHS.00.HHZ (4x),
            WI.DHS.00.HHN, WI.DHS.00.HHE, WI.DHS.00.HH1 (3x), ... 31



Manipulating a stationXML file

>>> from obspy import UTCDateTime
>>> t0 = UTCDateTime('20200101')
>>> print(inv.get_response('WI.DHS.00.HHZ', datetime=t0))
Channel Response
    From M/S (VELOCITY in Meters Per Second) to COUNTS ()
    Overall Sensitivity: 4.78601e+08 defined at 1.000 Hz
    7 stages:
        Stage 1: PolesZerosResponseStage from M/S to V, gain: 1196.5
        Stage 2: PolesZerosResponseStage from V to V, gain: 1
        Stage 3: PolesZerosResponseStage from V to V, gain: 0.4
        Stage 4: CoefficientsTypeResponseStage from V to COUNTS, gain: 1e+06
        Stage 5: FIRResponseStage from COUNTS to COUNTS, gain: 1
        Stage 6: FIRResponseStage from COUNTS to COUNTS, gain: 1
        Stage 7: FIRResponseStage from COUNTS to COUNTS, gain: 1
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Manipulating a stationXML file

>>> inv.get_response('WI.DHS.00.HHZ', datetime=t0).plot(min_freq=0.001)
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Let's check the content of stationXML file using ObsPy



fdsnws-station: query builder

https://ws.ipgp.fr/fdsnws/station/1/builder 

A web interface to build the web service 
URL for a given request.

Provided by SeisComP3 software.
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fdsnws-station: query builder

Other builders provided by IPGP-DC:

https://www.seis-insight.eu/fr/science/
donnees-seis/seis-acces-metadonnees

http://volobsis.ipgp.fr/query.php
35
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fdsnws-station: query builder

You can always use the builder provided by 
IRIS-DMC:

https://service.iris.edu/fdsnws/station/
docs/1/builder/ 

(And, if needed, change the base URL)
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fdsnws-dataselect
https://ws.ipgp.fr /fdsnws /dataselect /1 /query?

Source:
https://www.fdsn.org/webservices/ 37
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fdsnws-dataselect

Examples

https://ws.ipgp.fr/fdsnws/dataselect/1/query?
starttime=2019-11-26T02:00:00&endtime=2019-11-26T05:00:00
&network=G&station=SSB&channel=HH?  

Note that query parameters are separated by "&"

dataselect returns by default a miniSEED file!

A data center may choose to return the results in 
alternate formats as specified by the "format" 
parameter (e.g., iris-dmc provides: SAC, GeoCSV)
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fdsnws-dataselect

$ wget https://ws.ipgp.fr/fdsnws/dataselect/1/query\?
starttime\=2019-11-26T02:00:00\&endtime\=2019-11-26T05:00:00\
&network\=G\&station\=SSB\&channel\=HH\? -O G.SSB.HH.mseed

Or, in terminal, using wget:

$ curl https://ws.ipgp.fr/fdsnws/dataselect/1/query\?
starttime\=2019-11-26T02:00:00\&endtime\=2019-11-26T05:00:00\
&network\=G\&station\=SSB\&channel\=HH\? > G.SSB.HH.mseed

...or curl:

Note that special characters are escaped by "\"
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fdsnws-dataselect

Using ObsPy
www.obspy.org 

$ python
>>> from obspy.clients.fdsn import Client
>>> from obspy import UTCDateTime
>>> cl = Client('https://ws.ipgp.fr')
>>> st = cl.get_waveforms(
             starttime=UTCDateTime('2019-11-26T02:00:00'),
             endtime=UTCDateTime('2019-11-26T05:00:00'),
             network='G', station='SSB', location='*', channel='HH?')
>>> st.write('G.SSB.HH.mseed', format='MSEED')

Documentation: https://docs.obspy.org/packages/obspy.clients.fdsn.html 
40
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fdsnws-dataselect

Using FetchData
https://seiscode.iris.washington.edu/projects/ws-fetch-scripts 

$ export SERVICEBASE=http://ws.ipgp.fr
$ FetchData -s 2019-11-26T02:00:00 -e 2019-11-26T05:00:00 -N G -S SSB -C HH\?
  -O G.SSB.HH.mseed

Documentation: https://seiscode.iris.washington.edu/projects/ws-fetch-scripts/wiki 
41
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fdsnws-dataselect: query builder

https://ws.ipgp.fr/fdsnws/dataselect/1/builder  

A web interface to build the web service URL for 
a given request.

Provided by SeisComP3 software.
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fdsnws-dataselect: query builder

Other builders provided by IPGP-DC:

https://www.seis-insight.eu/fr/science/
donnees-seis/seis-acces-series-temporelles 

http://volobsis.ipgp.fr/query.php
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fdsnws-dataselect: query builder

You can always use the builder provided by 
IRIS-DMC:

https://service.iris.edu/fdsnws/dataselect/doc
s/1/builder/ 

(And, if needed, change the base URL. But pay 
attention to options unsupported by your data 
center )
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Combining station and dataselect 

3 km

Advanced example: Download data from seismological stations (HH and EH channels) within 3 km of the 
Piton de la Fournaise main crater.

45



Combining station and dataselect 
First part of the script: we use the station webservice to get a list of stations within 3 km from the crater.
#!/usr/bin/env bash

# Webservices URL
WSURL=https://ws.ipgp.fr/fdsnws

# Center coordinates to compute max radius
lat0=-21.244384
lon0=55.714093
# Max radius (in degrees, 1 degree = 111 km)
maxradius=0.027  # 3 km

# starttime and endtime
starttime=2019-12-01T00:00:00
endtime=2019-12-01T01:00:00

# Query station list
BASEURL="$WSURL/station/1/query?"
BASEURL+="latitude=$lat0&longitude=$lon0"
BASEURL+="&minradius=0&maxradius=$maxradius"
URL="$BASEURL&level=channel&format=text"

wget -nv $URL -O stations.txt
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Combining station and dataselect 

$ cat stations.txt
#Network|Station|Location|Channel|Latitude|Longitude|Elevation|Depth|Azimuth|Dip|SensorDescription|Sca
le|ScaleFreq|ScaleUnits|SampleRate|StartTime|EndTime
PF|BON|00|HHE|-21.23971|55.70921|2552.0|0.0|90.0|0.0|GURALP CMG-3ESPCDE 
100S|733831000.0|1.0|M/S|100.0|2011-05-09T06:38:00|2011-12-21T12:45:00
PF|BON|00|HHE|-21.23971|55.70921|2552.0|0.0|90.0|0.0|GURALP CMG-3ESPCDE 
100S|1838660000.0|1.0|M/S|100.0|2013-08-12T12:50:00|2015-06-17T04:47:59.9999
PF|BON|00|HHE|-21.23971|55.70921|2552.0|0.0|90.0|0.0|CMG40T, 60 s, 800 V/m/s-Taurus, 40 Vpp (gain 
0.4),|319199000.0|1.0|M/S|100.0|2015-06-17T04:48:00|2016-04-20T07:25:00
PF|BON|00|HHE|-21.23971|55.70921|2552.0|0.0|90.0|0.0|GURALP CMG-3ESPCDE 
100S|618895000.0|1.0|M/S|100.0|2016-04-20T08:10:00|
PF|BON|00|HHN|-21.23971|55.70921|2552.0|0.0|0.0|0.0|GURALP CMG-3ESPCDE 
100S|734455000.0|1.0|M/S|100.0|2011-05-09T06:38:00|2011-12-21T12:45:00
PF|BON|00|HHN|-21.23971|55.70921|2552.0|0.0|0.0|0.0|GURALP CMG-3ESPCDE 
100S|1829720000.0|1.0|M/S|100.0|2013-08-12T12:50:00|2015-06-17T04:47:59.9999
PF|BON|00|HHN|-21.23971|55.70921|2552.0|0.0|0.0|0.0|CMG40T, 60 s, 800 V/m/s-Taurus, 40 Vpp (gain 
0.4),|319999000.0|1.0|M/S|100.0|2015-06-17T04:48:00|2016-04-20T07:25:00
PF|BON|00|HHN|-21.23971|55.70921|2552.0|0.0|0.0|0.0|GURALP CMG-3ESPCDE 
100S|613212000.0|1.0|M/S|100.0|2016-04-20T08:10:00|
PF|BON|00|HHZ|-21.23971|55.70921|2552.0|0.0|0.0|-90.0|GURALP CMG-3ESPCDE 
100S|738819000.0|1.0|M/S|100.0|2011-05-09T06:38:00|2011-12-21T12:45:00
...

The output list is rich of information… 
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Combining station and dataselect 
We use grep to select only "EH" and "HH" channels, and awk to print only the trace ids:
$ grep -e "|EH" -e "|HH" stations.txt | awk -v FS="|" '{print $1, $2, $3, $4}'
PF BON 00 HHE
PF BON 00 HHE
PF BON 00 HHE
PF BON 00 HHE
PF BON 00 HHN
PF BON 00 HHN
PF BON 00 HHN
PF BON 00 HHN
PF BON 00 HHZ
PF BON 00 HHZ
PF BON 00 HHZ
PF BON 00 HHZ
PF BOR 00 EH1
PF BOR 00 EH2
PF BOR 00 EHE
PF BOR 00 EHE
PF BOR 00 EHE
PF BOR 00 EHE
PF BOR 00 EHE
PF BOR 00 EHN
...
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# Loop over EH? and HH? channels
grep -e "|EH" -e "|HH" stations.txt | awk -v FS="|" '{print $1, $2, $3, $4}' |\
while read net sta loc chan
do
  echo $net $sta $loc $chan

  outfile=$net.$sta.$loc.$chan.$starttime.$endtime.mseed

  # Query data. We use "nodata=404" parameter to generate an error if no data is available
  URL="$WSURL/dataselect/1/query?"
  URL+="network=$net&station=$sta&location=$loc&channel=$chan"
  URL+="&starttime=$starttime&endtime=$endtime&nodata=404"
  # If no data is available, wget will generate an error and outfile is removed (it is empty)
  wget -nv $URL -O $outfile || rm -f $outfile
done

Combining station and dataselect 
Second part of the script: we loop over trace ids and use dataselect to retrieve miniSEED data.
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Combining station and dataselect 
Output files should look like this:
$ ls *mseed
PF.BON.00.HHE.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.ENO.90.EHZ.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BON.00.HHN.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FJS.00.HH1.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BON.00.HHZ.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FJS.00.HH2.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BOR.00.EH1.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FJS.00.HHE.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BOR.00.EH2.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FJS.00.HHN.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BOR.00.EHE.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FJS.00.HHZ.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BOR.00.EHN.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FLR.00.HHE.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BOR.00.EHZ.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FLR.00.HHN.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BOR.90.EHE.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FLR.00.HHZ.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
PF.BOR.90.EHN.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed  
PF.FOR.00.HHE.2019-12-01T00:00:00.2019-12-01T01:00:00.mseed
... 
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#!/usr/bin/env python
from obspy.clients.fdsn import Client
from obspy import UTCDateTime

# Webservices URL
WSURL = 'https://ws.ipgp.fr'
# Init the client
cl = Client(WSURL)
# ObsPy has shortcuts for major data centers:
# cl = Client('IPGP')

# Center coordinates to compute max radius
lat0 = -21.244384
lon0 = 55.714093
# Max radius (in degrees, 1 degree = 111 km)
maxradius = 0.027  # 3 km

# starttime and endtime
starttime = UTCDateTime('2019-12-01T00:00:00')
endtime = UTCDateTime('2019-12-01T01:00:00')

Combining station and dataselect 
Same script in Python, using ObsPy (1/2):
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Combining station and dataselect 

# Query station list
inv = cl.get_stations(latitude=lat0, longitude=lon0, minradius=0, maxradius=maxradius,level='channel')
channels = inv.get_contents()['channels']

# select 'EH?' and 'HH?' channels
channels_select = [c for c in channels if c.split('.')[3][:2] in ('EH', 'HH')]

# Loop over EH? and HH? channels
for chan_id in channels_select:
    print(chan_id)
    net, sta, loc, chan = chan_id.split('.')

    outfile = '{}.{}.{}.{}.{}.{}.mseed'.format(net, sta, loc, chan, starttime, endtime)

    # Query data
    try:
        st = cl.get_waveforms(
            network=net, station=sta, location=loc, channel=chan,starttime=starttime, endtime=endtime)
        st.write(outfile, format='MSEED')
    except Exception:
        pass

Same script in Python, using ObsPy (2/2):
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fdsnws-event
https://ws.ipgp.fr /fdsnws /event /1 /query?
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fdsnws-event
https://ws.ipgp.fr /fdsnws /event /1 /query?
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fdsnws-event
https://ws.ipgp.fr /fdsnws /event /1 /query?
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fdsnws-event
Examples
https://ws.ipgp.fr/fdsnws/event/1/query?
starttime=2021-01-01T00:00:00&endtime=2021-06-30
&minlatitude=-20&maxlatitude=20&minlongitude=30&maxlongitude=50
&minmagnitude=1&orderby=magnitude&nodata=404

Default return format is 
QuakeML
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https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-01-01T00:00:00&endtime=2021-06-30&minlatitude=-20&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&nodata=404
https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-01-01T00:00:00&endtime=2021-06-30&minlatitude=-20&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&nodata=404
https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-01-01T00:00:00&endtime=2021-06-30&minlatitude=-20&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&nodata=404
https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-01-01T00:00:00&endtime=2021-06-30&minlatitude=-20&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&nodata=404


fdsnws-event
Examples
https://ws.ipgp.fr/fdsnws/event/1/query?
starttime=2021-06-27T00:00:00&endtime=2021-06-30&
minlatitude=-30&maxlatitude=20&minlongitude=30&
maxlongitude=50&minmagnitude=1&orderby=magnitude&
format=text&nodata=404 A simple text format 

can be requested
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https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-06-27T00:00:00&endtime=2021-06-30&minlatitude=-30&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&format=text&nodata=404
https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-06-27T00:00:00&endtime=2021-06-30&minlatitude=-30&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&format=text&nodata=404
https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-06-27T00:00:00&endtime=2021-06-30&minlatitude=-30&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&format=text&nodata=404
https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-06-27T00:00:00&endtime=2021-06-30&minlatitude=-30&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&format=text&nodata=404
https://ws.ipgp.fr/fdsnws/event/1/query?starttime=2021-06-27T00:00:00&endtime=2021-06-30&minlatitude=-30&maxlatitude=20&minlongitude=30&maxlongitude=50&minmagnitude=1&orderby=magnitude&format=text&nodata=404


fdsnws-event
Examples
https://ws.ipgp.fr/fdsnws/event/1/query?eventid=ovsg2021lempgx
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https://ws.ipgp.fr/fdsnws/event/1/query?eventid=ovsg2021lempgx


fdsnws-event

$ wget 
https://ws.ipgp.fr/fdsnws/event/1/query\?starttime\=2021-05-14T00:00:00\&endtime\=2021-
05-14T23:59:59\&minlatitude\=12\&maxlatitude\=20\&minlongitude\=-70\&maxlongitude\=-50\
&minmagnitude\=2\&orderby\=magnitude\&nodata=404 -O events.xml

In terminal, using wget:

...or curl:

Note that special characters are escaped by "\"

$ curl 
https://ws.ipgp.fr/fdsnws/event/1/query\?starttime\=2021-05-14T00:00:00\&endtime\=2021
-05-14T23:59:59\&minlatitude\=12\&maxlatitude\=20\&minlongitude\=-70\&maxlongitude\=-5
0\&minmagnitude\=2\&orderby\=magnitude\&nodata=404 -O events.xml
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fdsnws-events

Using ObsPy
www.obspy.org 

$ python
>>> from obspy.clients.fdsn import Client
>>> from obspy import UTCDateTime
>>> cl = Client('IRIS')
>>> cat = cl.get_events(starttime=UTCDateTime('2018-05-14T00:00:00'),
        endtime=UTCDateTime('2018-05-14T23:59:59'), minlatitude=-14, maxlatitude=-12,
        minlongitude=45, maxlongitude=46, minmagnitude=4)
>>> cat.write('events.xml', format='QUAKEML')

Documentation: https://docs.obspy.org/packages/obspy.clients.fdsn.html 
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http://www.obspy.org
https://docs.obspy.org/packages/obspy.clients.fdsn.html


fdsnws-events
ObsPy bonus: plot catalog

>>> cat.plot(projection='ortho')
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fdsnws-events

Using FetchEvent
https://seiscode.iris.washington.edu/projects/ws-fetch-scripts 

$ FetchEvent -s 2018-05-14T00:00:00 -e 2018-05-14T23:59:59 --lat -14:-12 --lon 45:46 
--mag 4 --orderbymag -X events.xml

Documentation: https://seiscode.iris.washington.edu/projects/ws-fetch-scripts/wiki 

$ FetchEvent --evid 10803428

62

https://seiscode.iris.washington.edu/projects/ws-fetch-scripts
https://seiscode.iris.washington.edu/projects/ws-fetch-scripts/wiki


Federated/routing web services

Interesting seismic data can cross 
nation and datacenter borders.

How to know which data center has the 
data I'm interested in?
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Federated/routing web services
How to know which data center has the data I'm interested in?
The answer is: "Use a federated/routing webservice!"

https://service.iris.edu/irisws/fedcatalog/1/ https://www.orfeus-eu.org/data/eida/w
ebservices/routing/ 

EIDAWS Routing IRISWS fedcatalog
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Currently, two possibilities (not yet a FDSN standard…):

https://service.iris.edu/irisws/fedcatalog/1/
https://www.orfeus-eu.org/data/eida/webservices/routing/
https://www.orfeus-eu.org/data/eida/webservices/routing/


eidaws-routing
http://www.orfeus-eu.org /eidaws /routing /1 /query?

Source:
https://www.orfeus-eu.org/data/eida/
webservices/routing/  
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https://www.orfeus-eu.org/data/eida/webservices/routing/
https://www.orfeus-eu.org/data/eida/webservices/routing/


eidaws-routing
Example
Let's query all the stations within a geographic bounding box which 
crosses several European countries.

Unfortunately, 
eidaws-routing does 
not support circular 
selection
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eidaws-routing
Example (fdsnws-station routing)

http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&
minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10 

67

42°N, 4°E

48°N, 10°E

http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10
http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10


eidaws-routing

The default reply is an XML file.

But there is a more interesting 
output format... 
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Example (fdsnws-station routing)

http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&
minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10 

http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10
http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10


eidaws-routing

This is a station-by-station list of 
basic fdsnws-station requests to be 
made to get station metadata, with 
the correct data center.

You can use this list into a script 
and append to these basic requests 
other parameters, specific to the 
fdsnws-station webservice.
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Example (fdsnws-station routing)

http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&
minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10
&format=GET

http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10&format=GET
http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10&format=GET
http://www.orfeus-eu.org/eidaws/routing/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10&format=GET


eidaws-routing
Example (fdsnws-dataselect routing)

http://www.orfeus-eu.org/eidaws/routing/1/query?service=dataselect&
minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10
&format=GET 

This is a station-by-station list of 
basic fdsnws-dataselect requests to 
be made to get station data, with 
the correct data center.

You can use this list into a script 
and append to these basic requests 
other parameters, specific to the 
fdsnws-dataselect webservice.
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http://www.orfeus-eu.org/eidaws/dataselect/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10&format=GET
http://www.orfeus-eu.org/eidaws/dataselect/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10&format=GET
http://www.orfeus-eu.org/eidaws/dataselect/1/query?service=station&minlatitude=42&maxlatitude=48&minlongitude=4&maxlongitude=10&format=GET


irisws-fedcatalog
https://service.iris.edu /irisws /fedcatalog /1 /query?

Source:
https://service.iris.edu/irisws/
fedcatalog/1/ 
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https://service.iris.edu/irisws/fedcatalog/1/
https://service.iris.edu/irisws/fedcatalog/1/


irisws-fedcatalog
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https://service.iris.edu /irisws /fedcatalog /1 /query?

Source:
https://service.iris.edu/irisws/
fedcatalog/1/ 

https://service.iris.edu/irisws/fedcatalog/1/
https://service.iris.edu/irisws/fedcatalog/1/


irisws-fedcatalog
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Source:
https://service.iris.edu/irisws/
fedcatalog/1/ 

https://service.iris.edu /irisws /fedcatalog /1 /query?

https://service.iris.edu/irisws/fedcatalog/1/
https://service.iris.edu/irisws/fedcatalog/1/


irisws-fedcatalog
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https://service.iris.edu /irisws /fedcatalog /1 /query?

Source:
https://service.iris.edu/irisws/
fedcatalog/1/ 

https://service.iris.edu/irisws/fedcatalog/1/
https://service.iris.edu/irisws/fedcatalog/1/


irisws-fedcatalog

Example
Let's query all the stations within a 6 degrees radius from a point in North 
America, across US-Canada border.
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irisws-fedcatalog

Example
https://service.iris.edu/irisws/fedcatalog/1/query?
net=*&lat=49.000&lon=-120.000&minradius=0&maxradius=6.000 

The "net" parameter is mandatory!
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https://service.iris.edu/irisws/fedcatalog/1/query?net=*&lat=49.000&lon=-120.000&minradius=0&maxradius=6.000
https://service.iris.edu/irisws/fedcatalog/1/query?net=*&lat=49.000&lon=-120.000&minradius=0&maxradius=6.000


irisws-fedcatalog

irisws-fedcatalog output is a text 
file with:
- The selection parameters 

provided by the user
- A list of datacenters and 

services
- A list of available channels

This file can be read and used by a 
script, but this is beyond the scope 
of this class... 

The "net" parameter is mandatory!
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Example
https://service.iris.edu/irisws/fedcatalog/1/query?
net=*&lat=49.000&lon=-120.000&minradius=0&maxradius=6.000 

https://service.iris.edu/irisws/fedcatalog/1/query?net=*&lat=49.000&lon=-120.000&minradius=0&maxradius=6.000
https://service.iris.edu/irisws/fedcatalog/1/query?net=*&lat=49.000&lon=-120.000&minradius=0&maxradius=6.000


from obspy.clients.fdsn import RoutingClient
from obspy import UTCDateTime

cl = RoutingClient('eida-routing')

# Note: ObsPy requires to specify starttime and endtime
t0 = UTCDateTime('20190101')
t1 = UTCDateTime('20200101')
inv = cl.get_stations(
    starttime=t0, endtime=t1,
    minlatitude=42, maxlatitude=48, minlongitude=4, maxlongitude=10)
inv.write('inventory.xml', format='StationXML')

# ObsPy even allows circular selection for eidaws-routing
inv = cl.get_stations(

starttime=t0, endtime=t1, latitude=45, longitude=7, maxradius=6)
inv.write('inventory.circular.xml', format='StationXML')

Using federated/routing WS with ObsPy
ObsPy provides a simple and consistent interface to the two federated/routing webservices.
Example: use eidaws-routing to retrieve station metadata 
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from obspy.clients.fdsn import RoutingClient
from obspy import UTCDateTime

cl = RoutingClient('eida-routing')
t0 = UTCDateTime('2019-01-01T00:00:00')
t1 = UTCDateTime('2019-01-01T00:10:00')
inv = cl.get_stations(starttime=t0, endtime=t1, minlatitude=42, maxlatitude=48,
                      minlongitude=4, maxlongitude=10, level='channel')

for channel in inv.get_contents()['channels']:
    print(channel)
    net, sta, loc, chan = channel.split('.')
    try:
        st = cl.get_waveforms(network=net, station=sta, location=loc, channel=chan,
                              starttime=t0, endtime=t1)
    except Exception:
        continue
    outfile = channel + '.mseed'
    st.write(outfile, format='MSEED')

Using federated/routing WS with ObsPy
ObsPy provides a simple and consistent interface to the two federated/routing webservices.
Example: use eidaws-routing to retrieve station metadata and data 
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from obspy.clients.fdsn import RoutingClient
from obspy import UTCDateTime

cl = RoutingClient('iris-federator')
t0 = UTCDateTime('2019-01-01T00:00:00')
t1 = UTCDateTime('2019-01-01T00:10:00')
inv = cl.get_stations(starttime=t0, endtime=t1, latitude=49, longitude=-120,
                      maxradius=6, level='channel', includerestricted=False)

for channel in inv.get_contents()['channels']:
    print(channel)
    net, sta, loc, chan = channel.split('.')
    try:
        st = cl.get_waveforms(network=net, station=sta, location=loc, channel=chan,
                              starttime=t0, endtime=t1)
    except Exception:
        continue
    outfile = channel + '.mseed'
    st.write(outfile, format='MSEED')

Using federated/routing WS with ObsPy
ObsPy provides a simple and consistent interface to the two federated/routing webservices.
Example: use fdsnws-fedcatalog to retrieve station metadata and data 
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Using federated/routing WS with ObsPy

Documentation about ObsPy FDSN clients:

https://docs.obspy.org/packages/obspy.clients.fdsn.html 
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https://docs.obspy.org/packages/obspy.clients.fdsn.html


fdsnws-availability
https://ws.resif.fr /fdsnws /availability /1 /extent?

Source:
https://www.fdsn.org/webservices/ 

The /extent method produces a 
list of available time extents 
(earliest to latest) for selected 
channels (network, station, 
location, channel and quality) 
and time ranges.
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https://www.fdsn.org/webservices/


fdsnws-availability
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Source:
https://www.fdsn.org/webservices/ 

The /extent method produces a 
list of available time extents 
(earliest to latest) for selected 
channels (network, station, 
location, channel and quality) 
and time ranges.

https://ws.resif.fr /fdsnws /availability /1 /extent?

https://www.fdsn.org/webservices/


fdsnws-availability
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https://ws.resif.fr /fdsnws /availability /1 /query?

Source:
https://www.fdsn.org/webservices/ 

The /query method produces a 
list of contiguous time spans for 
selected channels (network, 
station, location, channel and 
quality) and time ranges.

https://www.fdsn.org/webservices/


fdsnws-availability

Examples

https://ws.resif.fr/fdsnws/availability/1/extent?net=FR&sta=CREF,OGCE&cha=EH?
&start=2018-01-01 

The /extent method produces a list of 
available time extents (earliest to latest) 
for selected channels (network, station, 
location, channel and quality) and time 
ranges.
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http://ws.resif.fr/fdsnws/availability/1/extent?net=FR&sta=CREF,OGCE&cha=EH?&start=2018-01-01
http://ws.resif.fr/fdsnws/availability/1/extent?net=FR&sta=CREF,OGCE&cha=EH?&start=2018-01-01


fdsnws-availability

The /query method produces a list of 
contiguous time spans for selected 
channels (network, station, location, 
channel and quality) and time ranges.

86

Examples

https://ws.resif.fr/fdsnws/availability/1/query?net=FR&sta=CREF,OGCE&cha=EH?&
start=2018-01-01 

http://ws.resif.fr/fdsnws/availability/1/query?net=FR&sta=CREF,OGCE&cha=EH?&start=2018-01-01
http://ws.resif.fr/fdsnws/availability/1/query?net=FR&sta=CREF,OGCE&cha=EH?&start=2018-01-01


Data availability webpages @IPGP-DC
https://www.seis-insight.eu/en/science/seis-data/seis-data-availability

http://geoscope.ipgp.fr/index.php/en/data/continuous-data/data-availability

http://volobsis.ipgp.fr/inventory.php
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https://www.seis-insight.eu/en/science/seis-data/seis-data-availability
http://geoscope.ipgp.fr/index.php/en/data/continuous-data/data-availability
http://volobsis.ipgp.fr/inventory.php


Other webservices
● resifws-timeseries and irisws-timeseries

○ Access time series data in different formats (e.g., SAC, ASCII, PNG, JPEG) and with 
optional signal processing (e.g., filtering, deconvolution).

● resifws-timeseriesplot and irisws-timeseriesplot
○ Plot time series data. Can make interactive plots (RESIFWS), helicorders (IRISWS).

● eidaws-wfcatalog (also available from RESIF)
○ Provides detailed information on the contents of waveform data including quality control 

parameters.

● the full family of IRISWS
○ IRIS provides **a lot** of custom-made web services (for data junkies 🤓).

● IRIS Mustang
○ Webservice for data quality metrics: noise-psd, noise-pdf, spectrogram (and much more… 
😲).

● IRIS PH5WS
○ "FDSN-like" access to PH5 data and metadata (ex: large-N experiments using nodes). 88

http://ws.resif.fr/resifws/timeseries/1/local=en
https://service.iris.edu/irisws/timeseries/1/
http://ws.resif.fr/resifws/timeseriesplot/1/local=en
https://service.iris.edu/irisws/timeseriesplot/1/
https://www.orfeus-eu.org/data/eida/webservices/wfcatalog/
https://service.iris.edu/irisws/
https://service.iris.edu/mustang/
https://service.iris.edu/ph5ws/


Volcano Reports web service @IPGP-DC

Available at: 

https://ws.ipgp.fr/volcano-reports/ 

● Access to volcano activity 
reports 

● Connected to EPOS - Volcano 
Observations
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https://ws.ipgp.fr/volcano-reports/


https://ws.ipgp.fr/volcano-reports/report?start_time=2014-01-01&end_time=2014-04-01&
agency=OVSG&type=periodic 

Volcano Reports web service @IPGP-DC
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https://ws.ipgp.fr/volcano-reports/report?start_time=2014-01-01&end_time=2014-04-01&agency=OVSG&type=periodic
https://ws.ipgp.fr/volcano-reports/report?start_time=2014-01-01&end_time=2014-04-01&agency=OVSG&type=periodic


Useful links

● SEED manual
○ The Bible (or kind of)

● FDSN
○ The standard body of Seismology

● FDSN StationXML
○ Everything you wanted to know about StationXML* (*but were afraid to ask)

● QuakeML
○ It's complicated... I mean, look at this diagram.
○ A better view of event metadata is provided in the ObsPy documentation.

● miniSEED Matlab: https://github.com/IPGP/mseed-matlab 
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http://www.fdsn.org/pdf/SEEDManual_V2.4.pdf
https://www.fdsn.org/
https://www.fdsn.org/xml/station/
https://quake.ethz.ch/quakeml/
https://quake.ethz.ch/quakeml/docs/notes?action=AttachFile&do=get&target=quakeml-1.2-classdiag-AI.pdf
https://docs.obspy.org/packages/obspy.core.html#event-metadata
https://github.com/IPGP/mseed-matlab

