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Most operational earthquake early warning systems (EEWS) consider We have developed a new low-cost (<USS150) device. This unit ; — — N Both ARC and BRK MAMA data were collected at BSL's data center. Using the
earthquakes to be point-sources and have difficulty providing consists of a printed circuit board (PCB) bearing four analog MEMS o £ W M USGS ANSS catalog, for events Mw > 2.5 within a 110-km radius from the
imminent and robust source locations and magnitudes, especially at accelerometers (+2g range) and a 24-bit ADC, and which is el S , Wl | /\ ’ MAMA center, we automatically process the waveforms from the MAMAs
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the edge of the seismic network or where seismic stations are sparse. combined with a RaspberryPi (RPi) single board computer. The RPi = - ; I f “ \ﬂ IR th and calculate the BAZ to the event using F-K analysis (Figs 6 & 7). Using an
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serves as a datalogger and is capable of providing online access to £z 3 f automatic processing scheme, 4 out of 23 events were identified by the BRK
Mini-arrays have the potential to reliably estimate hypocentral the 100 samples per second data streams via an onboard seedlink ~100 < v MAMA and 6 out of 33 events were identified by the ARC MAMA between
locations by beam-forming (FK-analysis) techniques. They can also server. The device can be used as a single low-cost station or be a —0-005¢ ' March 9th, 2017 and August 1st, 2017. Of the identified events, we
characterize the rupture dimensions and account for finite-source part of an array and is more sensitive than the avialable off-the-shelf —120¢ successfully calculate BAZ for 3 and 4 events at the BRK and ARC MAMAs,
effects, leading to more reliable estimates of ground motions for large sensors currently available (Figs 2 & 3). [ respectively. Figure 8 shows the BAZ and event identification threshold with
magnitude earthquakes. In the past, the high price of multiple 140 1071 - C}Sfency o 10° 107 ~0.010g 8 10 12 14 16 18 20 respect to magnitude and distance. We have been able to calculate BAZ for
seismometers has made creating arrays cost-prohibitive. —y Time since origin time |s| earthquakes with magnitudes as low as M 2.7 at 20 km distance.
5 - ep y”u—' ' ! Figure 2: Comparison of mean horizontal trace PPSD (McNamara and Buland, 2004) of a Figure 3: Comparison of north component from a MAMA device (red),
Here we present 3 Setup Of two mlnl-arrayS Of a hew IOW_COSt (<$150) MAMA device (bIUE), a QCN’s ONAVI-B 16-bit MEMS sensor (green) and a conventional StrOng a Guralp 5TC accelerometer (black)l and an Onavi-B device (gray)’ for
e N : : motion sensor of the BK network (red) installed at the Berkeley Byerly Vault, measured event nc72795746, Mw 3.78 located 40.2 km away. All devices were . : . . .
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SeiSmic  acquiS base.d i hlgh Performance MEMS The first MAMA deployment, BRK MAMA, was at the UCB campus between 2016-09-01 and 2016-09-05. Earthquake representative spectra response (Clinton co-located at Berkeley Byerly Vault. Time is relative to origin time. B:A?Zu sa?culation deerformance A Event not identified by MAMA at ARC N
accelerometers around conventional seismic stations deployed at UC . d H 2002 ked as dark solid and dashed lines f d far field P - | A Event identified at ARC ]
and the second. ARC MAMA. at the HSU cam (Fig 4). MAMA and Heaton, ) marked as dark solid and dashed gray lines for near and far fields, Traces are bandpass filtered between 1 Hz and 10 Hz. . 5.0 S |
: : , ’ pus (Fig 4). ) : : . All events with M>2.5 and A Event identified at ARC with BAZ
Berkeley (UCB) and Humboldt State University (HSU) campuses. The . . . respectively. NHNM (Peterson, 1993) is marked as solid gray line. _ O Event not identified by MAMA at BRK
. . . devices were placed in basement or ground floor rooms (Fig 5). We within 110 km from a MAMA not ide
expected benefits of using such MEMS Accelerometer Mini-Arrays . . . . . re plotted as trianales and 45| W Eventidentified at BRK N
. . . . . . . note that using this method the coupling to the ground is not ideal, P 9 _. %2 m Eventidentified at BRK with BAZ
(MAMA) include decreasing alert-times, improving real-time shaking o ) . : . squares for ARC and BRK %
" . butitis a very quick, low-cost and non-intrusive method, suitable for nc72819101 | 2017-06-21T19:00:20 | mw 3.0 nc72852151 | 2017-07-29T00:02:40 | mw 5.1 . s
predlctlons and mitigating false alarms (Nof et al., 2019). : . : : (A) Distance from MAMA: 5.0 km ; BAZ: 324 (B) Distance from MAMA: 93.6 km ; BAZ: 264 MAMAs,  respectively. Red — 0 A
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done via Wi-Fi or Ethernet. events with calculated BAZ = - A 0
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