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INTRODUCTION

Scheduled Calibration
of seismic and
infrasound
measurement systems
are performed on an

annual basis in
compliance with data
guality requirements of
the IMS Operational
Manuals.
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Scheduled Calibration of International Monitoring
System Seismic, Hydroacoustic and Infrasound

Stations
Y. Sid Ahmed, P. Campus

CTBTO Preparatory Commission

METHODS/DATA

Method for seismic: electrical
calibration.

Method for infrasound:
calibration by comparison
using a permanent reference
system.

In both cases, a software was
developed to supportthe
Scheduled Calibration
process.
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RESULTS

This poster presents:

1. An overviewofthe
Scheduled Calibration
process

2. Current and historical
calibration results

2. An overview of progress
and challenges forthe
calibration of seismic and
infrasound measurement
systems
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PREPARATORY COMMISSION

CONCLUSION

Calibration of
measurement systems is
crucial to monitor and
ensure data quality.

Although continuous
progress is made,
significant efforts remain to
be made to fully meet the
Operational Manuals
requirements over the
whole IMS network.
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« “Stations are provided with the meansto carry out a calibration whose result can
be compared against a reference that was established at the time the station was
certified or when a revalidation was completed at the station”

» The calibration performed at the time of the station certification or revalidation is

referred to as “initial calibration”. “The result of the initial calibration forms the

baseline for certification and future calibrations”
RESULTS

CONCLUSION

* The calibration performed on a regular basis to verify that the system response
remains “within tolerances” of the baseline is referred to as “on-site calibration”.

+  “Whenthe results of the calibration are not within tolerances, the station operator

informs the Technical Secretariat and initiates the required maintenance.” S
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* On-site calibrations are performed at least on a yearly basis QR codew!l

be overlayed
on
touchscreen

« Bothinitial and on-site calibrations are “full frequencyresponse calibrations”
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___________ »  PLANNING

!

Planning: For each station: PTS generates initial calibration schedule with two 3-days-long :
alternative time windows: Main Time Window (MTW) and Backup Time Window (BTW). |
PTS broadcasts amessage to the Station Operator (SO) including the calibration schedule |
and other relevantinformation on calibration activities. The SO is requested to review this |
|
|
|
l

message and report on any potential issue expected to affect calibration activities. The MPLEMENTATION O
calibration schedule for the station is defined. l
Implementation: For each station the SO performs calibrationtasks to obtain N
caI:bratitc))n res(,jults.The 1Lrtaw results are t)l/picallya list of ftr1equencly, ampIEude, phase TROUBLESHOOTINGY |y, Callbration
triplets obtained using software or manual computation. The results are then obtained?
categorized by the SO as being within or outside the minimum requirements for A |
calibration, as defined in the IMS Operational Manual. The PTS and SO communicate | k5
through an exchange of Command and Control (C&C) messages.
REVIEW
Review: Foreach station the PTS verifies that the reported calibration results meet
expected dataquality criteriaand are consistentwithinformationstoredin the IDC l
database. If any issue isidentified, the PTS contacts the SO to coordinate pinN
troubleshooting; otherwise, calibrationresults are validated. No results
validated?
Leave empty —
Publication: For each station validated calibration results are made available to | ggocvoe‘:;?:gi;
Authorized Users. The available values correspond to the sy stem sensitivity measured at Y,;S toUshisaie
the nominal reference calibration period for each calibrated channel. Only results '
compliant with OM requirements are currently made available to Authorized Users. PUBLICATION
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120 » High number of calibrations performed at

Primary Seismic stations.

00 . . -

* Increased number of calibrations at Auxiliary
0 Seismic stations in the recentyears
0 * Progressive and continuous increase of number
o of calibrations at Infrasound stations since 2018

RESULTS
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\Summaf}-' of scheduled and performed station calibrations in 2021.
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Year
i Total Scheduled as Performed
Type of | Number Scheduled Percentage of | Performed & Percentage Perﬂ:-‘rme:d
Stat; | of Calibrations Total | Calibrations of Total as Percentage P41-714
AMOR T Certified | MO Numberof | U™ Numberof  of Scheduled :
| Stations Certified | Certified
All Types | 210 151 T2% 145 69% 96% LSSVE %mpt'y| =
- i coaewi
Primary | 4 41 93% | 41 93% 100% be overlayed
Seismic i i on
T i | touchscreen
Auxdliary 108 92 85% | 86 80% 93%
Seismic | 5
Hydroacoustic o, o, o,
T-phase | 5 5 100% | 5 100% 100% P CTBTO

Infrasound | 53 13 25% 13 5% 100%
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PTS support SOs for
requested delegated O
calibration and formatting
Issues:
Additional 7 Stations in 2020
Additional 9 Stations in 2021
55
> Continuous efforts made by
- PTS and SOs to increase the
submission of Full Frequency
2 - results in IMS 2.0 format A
QR code will
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Scheduled Seismic, Hydroacoustic T-phase and Infrasound Calibration are based on two
different principles: in the first case the calibration signal is injected in the sensor once per year
for a limited duration of time (minutes, hours). In the second case there is a continuous parallel
recording of data spanning across the year.

______________________________________________________________________ INTRODUCTION
UBJECTIVES
METHODS/DATA

RESULTS

]
I CONCLUSION

Station equipped with calibration
capabilities:

> O o~

|826-ermay .

« reference sensor, reference
pipe/inlet port

 second data stream (reference
system) forwarded to the IDC

@
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« Gabrielson’s method: In situ calibration of 5.0 S Y S A e ——— S
atmospheric-infrasound sensors including the 4,)7/’»;@
effects of wind-noise-reduction pipe systems %, % R caus Al

/)/ OOO/ bQR codlewiI(Ij
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> “Passive calibration ”%@ L b @ oot
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126H4-126C4 (BDF) BEGIN IMS2.8
Yearly Response 2022-01-01 - 365 days MSG_TYPE COMMAND_RESPONSE
B MSG_ID cal 202212861148 264 cr
@ L REF_ID cal 282212861143 12644 Cs
C ‘ | - — — -
g 10% : BOOT A TIME_STAMP 2822/12/86 11:48:59 O
T w i _‘..';.:.-o-n:ttootnntcnoc.ﬂ: . cra Lot aeee
o O 2 = ! : i A LL 126
zg T L CHAILLIST 207 INTRODUCTION
= * : : CALTERATE_RESULT
3 e : A HisrEC e OBJECTIVES
g 72 : . | CALIE @.880149
@ 0998 gy CALFER 4.280808
= 60 ) v, ; : DATA_TYPE RESFONSE IMS2.8 METHICOEST
a0 e ; CALZ I25H2 EDF ME3a 1.483400702-82 ©.259 20.80008  2022/12/86 11:43:59
x5 20 . CCeggyn. : P21 C e.ee¢ 8 RESULTS
@ 0 : TfCesssenssvnns eeg, 9.80126  8.18417844e+22 &2
T -2 : Tt 2.08153  1.82321485e+83 81 CONCLUSION
A 2.08200  1.279193732+82 72
2.08251  1.593143632+82 78 >
2.08315  1.372205228+82 72
e Scheduled Calibration process already supported by software (CalxPy) for IS stations equipped with e

calibration capabilities: The software allows results computation, review and archiving of results.

e Station results computation centralized at PTS facilitate calibration planning activities Leave empty -
o . . . . . . QR code will
e Passive and continuous calibration allows the regular assessment of instrumental response considering also be overldyed
changes in environmental conditions. tosens
[see also presentation PTS-680 on infrasound stations calibration] [see also ePoster on CalxPy] %, CTBIO
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« Calibration capabilities and timeline for implementation timeline

 Results reported to Member States since 2019

13 stations reported in 2022

 Delay between the installation of calibration capabilities and results reporting: upon installation of
the array for data comparison, the first year is focused on the definition of the baseline (reference)
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Challenges for seismic:

* Progress in the percentage of calibration performed

« High level of resources required (especially for planning and review phases)

RESULTS

 Alternative/enhanced solutions (e.g. passive seismic calibration) to be
developed?

* Progress in the percentage of full frequency results received
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Challenges for infrasound: P4.1714

Please do

« Continue the roll out the calibration capability at all infrasound stations not use this

code will be
automatically
ov erlayed
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Operational Manuals:

- CTBT/WGB/TL-11,17/15/REV.7
Operational Manual for Seismological Monitoring and the International Exchange of Seismological Data

- CTBT/WGB/TL-11,17/16-REV.7
Operational Manual for Hydroacoustic Monitoring and the International Exchange of Hydroacoustic Data

- CTBT/WGB/TL-11,17/17-REV.7
Operational Manual for Infrasound Monitoring and the International Exchange of Infrasound Data

For further information on the Scheduled Calibration of IMS Infrasound Stations,see PTS Talk [PTS-680].

V4
For further information on the software tool used for calibration by comparison, see ePoster [P3.1-578]. .cIaIxP§

Calibration by Comparison
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UBJECTIVES
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