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v 5-min sampled GPS supplemented with InSAR resolves a shallow slow slip event, which preceded the swarm by 2 — 15 hours.
v’ Seismicity was driven in the early stage by slow slip event leading to non-linear expansion and later by fluid with propagating back front.
v’ A stress-driven model explains the overall evolution of seismicity and provides constraints on friction and fluid pressure
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.+ clearly identifiable mainshock (1) Shallow slow slip preceded the swarm (2) Stressing front from slow slip event
+ aftershocks follows Omori’s power law decay * Depth <5 km: There ist fault slip but no sgismicity - aseis.mic. triggered seismicity with log(t) propagation
+ driven by stress changes induced by the mainshock * Depth >5 km: Geodetic moment ~ seismic moment = seismic o A stress-driven model (Dieterich, 1994) explains the

c1 o0 observed seismicity and the time delay
Time N2 _ 15000 — . . . .
. . . s fg 40 % 8 E Data |
Selsm|C|ty rate & g mimmoizoomofoo o S oo i~ = N > 10000 Model (filtered) |
Swarm £ £ 0 TS Aro/(acr) = 254
8 3 20 2 <Z3 % 5000 t =171yr -
* burst of small earthquakes 3 & A
: : : : 10 Strike [+ * 110 (e o ' '
* behaviors are enigmatic, no well-defined pattern — =,y Sep 29 Oct 02 Oct 05 Oct 08 Oct 11
. . . . . 12 — 0 2020
e driven by aseismic processes (e.g. slow slip, fluids) o 15 -5 o 5
Along-strike distance (km) Along-strike distance (km)
16 [ ] [ ]
Time oo tisew s oo (3) Pore-pressure diffusion + (4) Back front
z 157 F1+F2 M, 5.36 (Aseismic + Seismic) g 8 * A stress-driven model cannot explain the latter part
33.2°N = | L. .
é ) o of the swarm, requiring secondary mechanismes.
o o c 107 - 11500 41 . i diffusion i | bl did g
The 2020 Westmorland, California swarm e : Pore-pressure diffusion 1s a plausible candidate due
| e | P . .
) 0N z el J— 1000 5 to existence of propagating back front.
° e o © | S -
Seismicity 2 f 00 E 8
116.2°W 116.0°W 115.8°W 115.4°W 115.2°W 115.60°W 115.55°W 115.50°W 115.60°W 115.55°W 115.50°W 8 0 - | . : | 0 © e ¢ .
BN | N AT e e 328N Sep 3P Ochp01 Oct 02 Oct 03 Oct 04 Oct 05 Oct 06 N, . R .

(@)
T

Seismic started 2020

'53:?:-: ..... Aseismic started

33.05°N

N
T

33.00°N

Distance from the 1st event (km)
N

— O

Time since the 1st event (hr)

Geodetic data (GPS, InSAR)

115.8°W 115.6°W 115.4°W 115.8°W 115.6°W 115.4°W

33.2°N O km
Creeping Slow slip driven
| zone 45 - 65%
~ 5 km Inter-earthquake

interactions
10 — 35%

32.8°N

Seismogenic

non-interacting earthquakes zone

 Swarms are common in the Brawley Seismic Zone, which hosted a mixture of left-lateral strike-slip , ,
driven by slow slip event

step-over faults that connect shorter segments of the main right-lateral strike-slip fault.
 The sequence began around 22:00 UTC on Sep 30, 2020 and lasted for approximately 140 hours. en-echelon fractures
* There were > 2000 events with M, 4.9 being the largest. (reactivated with fluids)
* Peak seismicity rate is > 10,000 times the background rate.
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