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Why Quality assurance for IMS measurement systems?

Objectives

Transparency Benchmarking 1. Demonstrate quality assurance in IMS
measurements to ensure trustworthiness
and credibility of IMS data

Technical _ ,
and Scientific 2. Ensure consistency in IMS measurements

Credibility and equivalence in data produced across
the IMS network

3. Ensure continuity and transparency of best

Quality practices independent of changes in
Assurance Peer Review instrumentation/service providers, or
individual personnel

Requirements for data quality and calibration of IMS measurement systems are laid out in
the IMS Operational Manual




Extensive testing of a
new device model
against IMS and
manufacturer model
specifications

Type
Approval

0

Testing of an individual
device against
manufacturer model
specifications

Device
Acceptance
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New model accepted
for use in IMS network

Device S/N 000x accepted
for use in IMS network

Quality Assurance Processes

Testing of a new system
in operational conditions
against IMS specifications

Initial
Calibration

when equipment change
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NCALIB + nhominal
response determined

Full frequency response
of operational system

and comparison against
initial calibration results

On-site O

Calibration
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CALIB + response
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Over the past 10 years, CTBTO engages with parent network

operators, expert laboratories, the metrology community and sensor

manufacturers to achieve its quality assurance objectives.



CTBTO — BIPM Collaboration

e CTBTO gives invited presentations to CCAUV biennial strategic , ,
meeting since 2017 @_@@
26° CGPM

Versailles
13-16 novembre 2018

e CIPM invites CTBTO to the 26t General Conference for
Weights and Measures

e« CTBTO describes IMS needs at the 26th CGPM

* BIPM and CTBTO identified common goals that provide the
basis for a mutually beneficial relationship

%, CTBTO

* June 2021: A practical arrangement is signed between the
BIPM and CTBTO on collaboration on the metrological
traceability of measurements of infrasound, seismic
activity and radioactivity.

* Metrological community tackles CTBTO’s needs for seismic,
infrasound and hydroacoustic technologies

CCAUV: Consultative Committee for Acoustics, Ultrasounds and Vibrations




Metrology applied
by CTBTO community

CTBTO organizes Pilot studies with IMS service providers

Fruitful cooperation and knowledge exchange Sandia o7
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First CTBTO comparison in IMS infrasound monitoring range




Metrology applied
by CTBTO community

Static - S - _
IMS infrasound monitoring range audible sound
0.01 Hz 0.1 Hz 1 Hz 10 Hz 20 Hz frequency

No validated CMCs Calibration and Measurement Capability

CTBTO Comparison
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First time that capability of IMS service providers was formally assessed

Equivalence demonstrated for majority of frequency range




conference 2023

2000+ in-person and online participants

SnT 2023 A
Flagship event showcasing CTBTO’s reliance on innovation to strengthen rr—— £
verification capabilities and promote Treaty universalization and entry ‘
into force

Five special highlights across all program components:

1. In-depth analysis of the global impact of the Hunga Tonga-Hunga

Ha‘apai volcano eruption el

2. Metrology - Development of traceable calibration of acoustic,

underwater and vibration sensors

3. Achievements and challenges of noble gas monitoring
4. Sustainment of the International Monitoring System (IMS)

5. Preparations for the 2025 Integrated Field Exercise (Sri Lanka).




2023 - Metrology

Numerous oral and poster presentations in sessions 3.1 and 4.1

Side event on metrology organized by InfraAUV group

Valuable exchanges between metrology and geophysics communities
(Station Operators, manufacturers, Parent Networks...)

Videos of the event available on Youtube

Report available online

https://conferences.ctbto.org/event/23/




2023 - Metrology

Invited talk by Dr Takashi Usuda, director of NMlJ,
secretary of the CIPM

International measurement equivalence:

a fundamental backbone for the IMS

Panel on metrology
Operating the IMS in the framework of the International System of Units (Sl)

Moderator: Richard Barham, Acoustic Sensor Networks

e Takashi Usuda, director of NMIJ, secretary of the CIPM

Franck Larsonnier, CEA, France

Lind Gee, USGS, USA

Svetlana Nikolova, GA, Autralia

Thomas Bruns, PTB, Germany

- —_— ]
N



2023 - Conclusions of the panel on Metrology

1. « IMS seismic operations can leverage established best practices in national networks
and draw from recent successes in quality assurance for IMS infrasound measurements.

This involves adopting a similar approach tailored to address specific technical and
logistical challenges, which should not be underestimated. Operational aspects are
vitally important and sustainment is becoming an increasingly significant key topic. [...]»

Type Device Initial On-site O
Approval Acceptance Calibration Calibration

when equipment change



2023 - Conclusions of the panel on Metrology

2. Current operational challenges in the calibration of IMS seismic stations:

Equipment compatibility

Complex and infrequent tasks

for station operators and PTS officers,

Resource intensive
planning

Limitations of the underlying electrial calibration principle
Neglects ground coupling, impacts data availability and mission capability, no measurement traceability




2023 - Conclusions of the panel on Metrology

3. « The benefits of further collaboration with the metrology community
and linking IMS monitoring within the Sl include:

* greater take-up of measurement traceability,
 mutual acceptance of global calibration capability,
e better understanding of uncertainty in measured quantities,

* better characterization of sensors’ susceptibility to the
environment and installation conditions,

 enhanced interoperability stemming from performance-based
specifications for equipment and common operating procedures.

Such benefits impact all stages from equipment specification and type approval, through
to onsite calibration ».



Looking forward

Knowledge dissemination to CTBTO community, and
beyond!
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CTBTO continues to collaborate with
IMS service providers to address the
needs for traceability to the station

Sensors deployed in harsh environments, for their lifetime

e Need to better understand the sensors “in-service”

* Need to know the impact of the environment on sensors characteristics




Conclusion

Metrological traceability for IMS measurements is key to
further increase trust and sustain credibility in IMS data in the
long term

The international metrological community is working on extending its
measurement and calibration capabilities towards lower frequencies

CTBTO continues to collaborate with infrasound community to
advance infrasound quality assurance in IMS Operations.

CTBTO welcomes the efforts of expert laboratories to develop traceable
measurement services. This will allow IMS to rely on service providers, ensuring
consistency and efficiency in QA across its global network.

CTBTO engages with the seismic community. IMS seismic operations can
leverage established best practices in national networks and draw from recent
successes in quality assurance for IMS infrasound measurements
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