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Abstract: By comprehensively applying techniques such as the probability density function of noise
power, hyperbolic forward modeling and its joint likelihood, and interpolation grid time series, this
study systematically evaluated the performance of the Qinghai earthquake early warning station net-
work. The evaluation focused on four aspects: station network layout, earthquake monitoring and loca-
tion capability, early warning capability, and rapid intensity reporting accuracy. The main findings
were as follows: (1) the seismic monitoring capabilities of the network were calculated based on the ac-

tual noise levels at the stations. The results showed that 80% of Qinghai Province could detect earth-
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quakes with a magnitude of 2.5, while some areas within the key early warning zones could detect
earthquakes with a magnitude as small as 1.2. These theoretical monitoring capabilities were highly
consistent with the spatial distribution of the minimum completeness magnitude (MP) obtained using
the PMC method. (2) Two-dimensional synthetic tests for theoretical earthquake locations revealed
that the addition of basic and general stations significantly improved the location accuracy and greatly
reduced systematic errors. The evaluation of the location accuracy based on the criteria combining hori-
zontal error and GT definition indicated that the location accuracy in the key early warning zones of the
province could reach Class I, while Class II accuracy could be achieved within approximately 30 km
around the stations in other areas. Areas with epicenter deviations exceeding 20 km were mainly locat-
ed in southwestern Qinghai where monitoring capabilities were weak. (3) Under the condition of three-
station triggering, the initial early warning time in the key early warning zones was approximately 5.9
seconds, and in about 20% of the province, it was around 10 seconds. The rapid intensity reporting
accuracy in the key early warning zones could reach 10 km, and at 90% confidence level, the accuracy
in 80% of the province was approximately 70 km.

Keywords: theoretical synthetic seismic location; interpolation grid time series; minimum complete-

ness magnitude; location accuracy; early warning capability; rapid intensity reporting accu-

racy
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Fig.1 Spatial distribution of stations in Qinghai earthquake

early warning station network
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early warning network
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Fig.2 Earthquake monitoring capability of Qinghai earth-

quake early warning station network
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