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EXPERIMENT

Starting from March 19, 2024, we signed an agreement with Umnugovi province to install and operate

ABSTRACT

A preliminary monitoring network was established in the seismically active regions of Umnu-Govi province

using high-sensitivity, low-cost Raspberry Shake 4D sensor devices. This network enhances earthquake Raspberry Shake 4D instruments across all soums (districts) of the province. The purpose of this deployment was

monitoring capabilities and provides real-time information to local residents and authorities. Due to its to test data transmission and processing workflows, as well as to evaluate the sensors’ sensitivity and operational

affordability and ability to collect extensive data, the Raspberry Shake 4D is an ideal technological solution for conditions. Establishing this network enables detailed measurement of ground shaking, seismic wave

remote areas of Mongolia with limited infrastructure. attenuation, and soil vibrations, providing essential baseline data for regional seismic hazard assessments.

The study evaluated the technical performance, data quality, timing and frequency accuracy, and reliability of On March 21, 2025, at approximately 09:33 UTC, a magnitude 5.3 earthquake occurred about 20 km west of

the Raspberry Shake devices, as well as explored possibilities for future network expansion. Additionally, it the center of Dalanzadgad soum, Umnugovi province. This seismic event was recorded by the Raspberry Shake

assessed the potential and significance of extending the national seismic information network using cost- 4D stations, and the data are currently under processing. The processed information will be used to evaluate the

effective acceleration sensors. The research also aims to analyze the sensors' sensitivity, signal processing, and seismic hazard, ground motion intensity, and other seismic characteristics associated with the event.
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earthquake monitoring system.

The connected stations provide high-precision, real-time recordings of seismic ground motions, enabling
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Analysis of seismic recordings in Umnugovi using MEMS
technology demonstrates that the instruments effectively capture
high-frequency vibrations above 1 Hz, with building resonance
influencing spectral peaks, all three components reliably recording
signals near 3 Hz, and technical tests confirming a stable linear
response from 2 to 40 Hz, though further calibration under strong
ground motion is needed to ensure accuracy beyond this range.

detailed studies of regional seismic characteristics and geographic variations. This network serves as a vital
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Therefore, this seismic network plays an essential role not only in generating foundational data for seismic
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risk assessment but also in supporting the development of effective measures to enhance safety.
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The Raspberry Shake 4D stations measure seismic vibrations with high precision, playing a vital role in REECE e —— 19
determining ground motion parameters such as peak acceleration, wave attenuation, and soil shaking RBDSB Noyon sum 175 0.002 0.576 0.613 0.813 I-11

characteristics. This information is critical for regional seismic hazard assessments.

In Umnugovi province, 22 accelerometer stations have been predominantly installed in urban areas,

significantly contributing to the assessment of strong ground shaking and ensuring public safety.
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CONCLUSION

Our experimental measurements demonstrated that the MEMS-based accelerometer is capable of effectively

detecting ground motions associated with strong earthquakes. The results indicate that the instrument can
reliably register seismic waves with accelerations exceeding 1 cm/s? (approximately greater than intensity | on
the seismic intensity scale) within frequency ranges above 1 Hz.

This performance meets the fundamental international requirements for strong-motion earthquake
measurements, suggesting that a cost-effective accelerometer network can be feasibly deployed over a wide
area. Such a network would enable simultaneous data collection from multiple sites, thereby improving the
capability for rapid hazard assessment and real-time earthquake information dissemination.

Further work is required to evaluate the long-term operational stability of the instrument, as well as the
effects of temperature and other environmental factors. Additionally, enhancing the data transmission system
and central processing methodologies will support the integration of this low-cost solution into a national seismic

monitoring framework.
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