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MUSTANG and SeedPSD L ous

EarthScope MUSTANG

e hitps://service.earthscope.org/mustang
e PSD, PDF, statistics, daily PDF-mode spectrogram plots

ORFEUS/EIDA SeedPSD (in development)

e https://ws.resif.fr/resifws/seedpsd/1/
e PSD, PDF, statistics, PSD spectrogram plots



https://service.earthscope.org/mustang
https://ws.resif.fr/resifws/seedpsd/1/
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Can we put forward an FDSN standard for a PSD/PDF API?

Harmonization

=> allow common tools to be developed for discovery, retrieval, and
visualization across Data Centers

—> establish standards for FAIR PSD and PDF exchange
e We don't want to prescribe computation methods or require
re-computation of existing PSD data sets

o use cases are not one-size fits all
o but processing recommendations would benefit the community
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Processing Algorithms and Parameters
e both MUSTANG and SeedPSD use methodology of McNamara and Buland, 2004

Band code H (80-250Hz) B (10-80Hz) L (1Hz)
Band name High Broad Band Broad Band Long Period
Corner period >=10s >=10s

EIDA EarthScope EIDA EarthScope EIDA EarthScope
data window length 1 hour 1 hour 2 hours 1 hour 1 day+15 minutes 3 hours
data overlap 0.5 0.5 0.5 0.5 0 0.5
pocodimt founin) | Uowwingnts | zsnglegrs, | Zememgrs | Zsrore. | Zseplbgmis | dsample s
smoothing octaves 12 1 1/2 1 1/4 1
increment octaves 1/8 1/8 1/32 1/8 1/64 1/8

McNamara, Daniel E. and Raymond P. Buland, 2004, Ambient Noise levels in the Continental United States,
Bulletin of the Seismological Society of America, 94 (4),1517-1527, https://doi.org/10.1785/012003001
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MUSTANG SeedPSD
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Institut de physique du globe de Paris (IPGP) and Ecole et Observatoire des Sciences de la Terre de Strasbourg
(EOST), 1982, GEOSCOPE, French Global Network of broad band seismic stations. Institut de physique du globe de
Paris (IPGP), Université de Paris. https://doi.org/10.18715/GEOSCOPE.G
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MUSTANG SeedPSD
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Institut de physique du globe de Paris (IPGP) and Ecole et Observatoire des Sciences de la Terre de Strasbourg
(EOST), 1982, GEOSCOPE, French Global Network of broad band seismic stations. Institut de physique du globe de
Paris (IPGP), Université de Paris. https://doi.org/10.18715/GEOSCOPE.G
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e identified where input parameter definitions currently differ and came to
agreements on most definitions

| MUSTANG/SeedPSD API Comparison

e identified input parameters in common

e identified output parameters in common

output element MUSTANG Text/CSV MUSTANG XML SeedPSD Text SeedPSD JSON
# selected targets Y - -
Y Y Y
target # Y - -
- - Y
Y @ -
Y - -
first PSD start time (selected inclusive by day) - - Y
Y Y -
last PSD end time (inclusive by day) - - Y
Y Y -
Y Y Y Y
Y Y - -
Y Y Y Y
Y Y - -
psd # of total # Y -




FAIR Output Discussions
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ZUSGS
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Consensus that neither of our current output formats achieve FAIR goals

Desired output includes:

publisher, including a data center persistent id (e.g., ROR)

attribution
o minimum of network DOls (required by CC-BY)
o potentially a Data Center product DOI
provenance information
o including algorithm and software used
licensing
versioning
o API, algorithm, software
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o linked data is machine readable, actionable, interoperable = data discovery
o uses shared vocabulary, context = clarity of definitions
o resource identification = uniqueness, reusability

ZUSGS

ora changiog workd

JSON-LD Exchange Format

JSON-LD easily accommodates FAIR principles

Preliminary github repository: https://github.com/simonpanay/psd-harmonisation

currently in skeleton form

will be moved to a more permanent location when it is more populated
will include a service.json file to define the API

using Science On Schema.Org as a model

m https://qgithub.com/ESIPFed/science-on-schema.orqg/

O O O O



https://github.com/simonpanay/psd-harmonisation
https://github.com/ESIPFed/science-on-schema.org/
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o both MUSTANG and SeedPSD are developed to prioritize use cases:
m site quality/site noise
m station and network performance
m instrumentation performance

o other use cases include studies of:

environmental noise, cultural noise, ambient noise
microseisms

m detection of transient signals

m  maps of average/median noise levels

Different processing approaches have trade-offs between:

o accuracy of noise power estimations and frequency resolution
o reduction of variance and storage size
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PSD Processing Recommendations

Reasoning for Making Recommendations

e easier adoption, by providing roadmap
e establishing community standards

e potential for multiple recommendations by use case

-> we don't want to require a PSD processing methodology/parameters

€ EarthScope has tentative plans to recompute their 12TB PSD archive but
no timeline, cost may be a consideration

€ looking forward to a future where timely on-the-fly requests using custom
user-specified parameters is practical, instead of relying on pre-computed,
stored values
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Future Plans

e Completion of a JSON-LD exchange format

o formalize API parameter standardization, as documented in
service.json file

e Agreement on PSD computation recommendations

=> Culminating in an FDSN proposal for a standard
PSD/PDF API
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Poster S02p-113 "Towards an FDSN Standard for a PSD Service" is
on display Wednesday-Friday, ISEL Building G, Ground Floor

IAGA/IASPEI Meeting Poster S02p-113




Questions for Community
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e \Would there be value to you in an FDSN standard PSD/PDF web service?

e If a data center uses your data to create PSDs, what attributions do you
need?

e As a data center creating PSDs, do you want to produce a PSD product
DOI?

e Should the FDSN make a recommendation for a standard PSD processing
method and/or computation parameters?

Comments can be sent to gillian.sharer@earthscope.org



