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INTRODUCTION DEPENDENCE OF ETAS MODEL ESTIMATION ON EACH TIME WIN-
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Figure 2. Mean and 1000 trial SD of each parameter estimates for each event condition. (a): u, (b): K, (c): c, (d):

L , (e): p. Red dashed lines: true ETAS ters.
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1.The ETAS model (Ogata 1988) :
Distribution of parameter estimates for each event density
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2. ETAS analyses were conducted using analysis windows with a fixed number of target events. Figure 3. (a-c): Distribution of parameter estimates and their Hessian SDs for each time window length and

event density. (d-f): Box plots of parameter estimates for each time window length and event density. (a, d): 100
events, (b, e): 1,000 events, (c, f): 8,000 events. Red dashed lines: true .
3. Steps (1) and (2) were repeated 1,000 trials with different random seeds for catalog generation.

Applying to real-data: Okuaizu geothermal field (Temporal changes in )
4. The mean and standard deviation of estimated parameters for each event-number condition
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were compared with the original ETAS model parameters (true values).
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° Figure 4. Temporal changes in y and injection rate from May 1, 2020 to May 1, 2022 in Okuaizu geothermal field.

Figure 1. Schematic diagram of sub-catalogs and ETAS parameter estimation trials using time windows. (Top): Temporal y, (bottom): Magnitude of events and water injection rate.

RESULTS AND DISCUSSION

+ The mean values of U, K, c and p asymptotically approached the true values exponentially as the number of events increased, with p converging at relatively smaller sample sizes. The mean values of a
approximated the true values sufficiently when the number of events exceeded 100. The estimated u values approached the true ones as the event density decreased, accompanied by reduced vari-
ance. For 100 and 1,000 event conditions, the median y estimates fell within the mean of 8,000 event condition £ 30 range when the event density was below 3.1 and 5.3 events/day, respectively.

+ The evaluation of y variations in geothermal fields, where swarm-like microseismicity frequently occurs, requires appropriate threshold settings of event density within the time window. Therefore, simu-
lation using synthetic catalogs and the time windows is recommended. Thresholds of event density for stable and accurate estimation of y were derived from such simulations.
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+ We propose this as a practical framework for reliable uy estimation in geothermal fields.



