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This poster introduces a new interactive web-based tool for analyzing the event detection
threshold of the primary seismic network of the International Monitoring System (IMS).
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Continuous estimates are calculated by the Threshold Monitoring method and show
significant geographical and temporal variability in detection capability.
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Objective information on the event detection threshold place confidence in the
performance of the CTBT verification system.
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Workflow of the New
Threshold Monitoring Web Interface

Background Threshold Monitoring Data are Generated in

the Automatic IDC SHI Processing Pipeline

Hourly maps with the average and worst-case event
detection capability of the seismic component of the
CTBTO’s International Monitoring System have for
many years been accessible via CTBTO’s secure web
portal.

The basis for these maps is estimates calculated by the
Threshold Monitoring method, which has been part of
the CTBTO’s processing pipeline since the
establishment of the International Data Centre.

To utilize the full potential of the Threshold Monitoring
data accumulated in the processing pipeline, NORSAR
has developed software to interactively explore the data
in a flexible manner.
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Real-time data from IMS
Primary Seismic Stations

Calculation of amplitude
STAs (short-term averages)

STA data for IMS Primary
Seismic Stations

In SEL3: Calculation of
detection thresholds on a
global grid of 2562 points at
10 seconds sampling rate
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STA data for IMS Primary
Seismic Stations

Time series of detection
thresholds at the global grid

Gridded map data
(multiplexed format)

ﬂ Amazon Elastic Kubernetes Service Platform
With SUppOft from the Internationalll Data Centre staff, a - Time series of detection Ly Data Threshold Monitoring
new web interface is made available to CTBT State : thresholds atthe global grid L Handler <«—>|| web User Interface
Signatories and Authorized Users where the event T
detection capability can be displayed and analyzed for l e ——
any user-selected time interval and geographical region. % detection thresholds to a

regular global grid
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This is particularly useful as the event detection
capability can vary significantly with time during periods
with high station noise levels, large earthquakes, or
outages of key stations.

In this e-poster we illustrate the functionality of the new
tool and show results for different real scenarios.

Gridded map data
(multiplexed format)
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Accessing the Web Interface New Interactive Threshold Monitoring Web Interface

The new interactive Threshold Monitoring web interface
is available to State Signatories and Authorized Users
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Map: Average IMS Event Detection Threshold (02:00 to 04:00 on 2025-03-10)
- Traces: Time-Dependent Detection Threshold of Four Selected Sites
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For these four sites the M 6.5 Jan Mayen earthquake
caused the IMS event detection threshold to significantly
increase for about half an hour after the event origin.
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Map: Highest IMS Event Detection Threshold (2025-07-29 23:00 to 2025-07-30 02:00)
’ Traces: Time-Dependent Detection Threshold at the Kamchatka Earthquake Epicenter

Threshold Monitoring Highest threshold between 2025-07-29 23:00:00 and 2025-07-30 02:00:00 UTC i’ Help [ Logout
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dependent event detection threshold for the earthquake
epicenter. The main event and the aftershock sequence
caused a significant reduction in IMS event detection
capability for several hours.
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Map: Instantaneous Detection Threshold at 2025-07-30 00:00 Relative to June 2025
*  Traces: Time-Dependent Detection Threshold Relative to June 2025
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Applications of the Threshold Monitoring Data in the CTBT Verification System

1. Building confidence
The primary seismic network serves as the backbone of the CTBT International Monitoring System (IMS) for detecting any underground nuclear explosions.
For States Signatories of the CTBT it is essential that the performance of this network is continuously documented and assessed.

The network’s ability to detect events—its magnitude detection threshold—can be significantly affected by various factors, including high station noise levels, signals from
large earthquakes, station outages, communication failures, and data processing gaps. Threshold Monitoring accounts for all these influences by providing continuous,
data-driven estimates of global event detection thresholds.

Based on Threshold Monitoring data, the new interactive, web-based tool visualize and analyze the actual performance of the primary seismic network across any selected
time period and geographical location. Thus, this tool enhances transparency and builds confidence in the CTBT verification system.

2. Clarifying potential violations of the CTBT
In the context of a CTBT, there may arise accusations or suspicions that an underground nuclear explosion has been set off within a given region and time interval.
The Threshold Monitoring data can provide objective information on the corresponding IMS event detection capability and thus contribute to clarifying the issue.

3. Provide the upper magnitude limit of non-detected events
Given a seismic network, the Threshold Monitoring methodology includes an option for estimating the upper magnitude limit of any event that could possibly have occurred
within a given region and time interval.
Estimates of upper magnitude limits of non-detected events would impose even stronger constraints on the likelihood of a hidden underground nuclear explosion been set off.
For a future extension, we propose to include this Threshold Monitoring methodology in the IDC processing pipeline. The resulting data will become a valuable supplement
to operational monitoring of a CTBT.
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