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1 Typical permanent station:

- 2-3 m deep, drained, insulated pit

Z - sensor on concrete pillar on bedrock

- 300-1200m distance to host building

- 30V DC power, FO communication

- cabinet with UPS, station computer,
cell network router, remote control,
lightning protection

SNSN operates 67 permanent and 13
temporary broadband stations. Data
from 40 stations are shared with
neighbouring countries. SNSN
subscribes to about 120 stations abroad
and processes all data in realtime for
local and regional monitoring of seismic
events. SNSN’'s O&M, R&D, automatic
and manual processing and media
responses is handled by a staff of about
10 persons within a budget of 6.5
person years

y Instrumentation:

. Complete systems from Guralp,
Gaiacode and Nanometrics and
several Streckeisen seismometers

In 2024

- 44 on-site maintenance visits

~ 97% data availability

~ 6000 events manually analyzed
~4500 man-made
~1500 earthquakes (red symbols)
~1400 earthquakes with ML<1
10 earthquakes 2<ML<3.2

all N: 1449, used N 315, a: 2.874, b: 0.940, sigma 0.053

10°

Testing of new equipment in SNSN’s field lab (co-
located with permanent SNSN station FIBY, ca
20km southwest of Uppsala). Huddle test to
determine coherence and instrument noise,

and to check overall system performance.  urpsaLa
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Four independent automatic processing systems:

- MSIL and Migration stack targeting small local events
- Seiscomp (SC) and Earthworm (EW) for local and
regional realtime seismic monitoring

MSIL Automatic SIL bulletin
15 min delay with event type

ANALYST REVIEW

Analyst-reviewed SNSN
bulletin with event type
(Nordic format and Quakeml)

For earthquakes or events of special interest:
+ Full analyst review and relocation
« Transfer new event parameter to SNSN-bulletin

e
30h delayed Automatic MS bulletin

For non-earthquake events of the common bulletin:
Check wayeforms and periodograms at 1-2
stations in order to confirm the classification

« If non-earthquake, then no further analysis

and transfer of common bulletin event

parameter to SNSN bulletin

SeisComP (SC)
real-time

~ 120 external
stations

Earthworm (EW)
real-time

Automatic SC bulletin

Automatic real-time common
bulletin with event type

Automatic EW bulletin

EMSC
(earthquake parameters,
associated phase picks

Earthquakes ML>=2 and amplitudes)

Common bulletin:

- contains events that have been detected and located
independently both by EW as well as by SC

- Magnitude threshold approximately ML>1, but lower in
areas of higher station density

- Practically spurious-free (20 spurious events out of
about 16000 events (0.13%) during the last 2 years)

- automatic event type classification

- automatic event parameters are imported into final
SNSN-bulletin

- earthquakes or events of special interest are fully
reviewed by the analyst

- other events are only confirmed by the analyst, but
remain in the bulletin clearly marked automatic solution
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Left: 6610 common bulletin events in 2024 (6297 anthropogenic,
313 earthquakes). Thecommon bulletin is made available to the
public, and it serves as basis for first responses to the media. The
vast majority of anthropogenic events are of no interest to SNSN
and are screened out from a full analyst review resulting in a

considerable workload reduction. Right: About 1500

reviewed earthquakes in 2024. Most of these events with ML<1
have been picked up by the MSIL and Migration stack systems.

P3.5-280

Neural Network Automatic event classification based on RMS amplitudes
of instrument-corrected and bandpass-filtered waveform segments
Trained on waveforms of analyst-reviewed events in the time period of

| The classification system has been fully implemented in the SNSN
\ automatic processing and it performs at a 98% classification accuracy

8 Muouaick
o . Uppdatera kartan
i [}
Y s
o [} ©
il S d‘i g o
% ® 0o
5 zo)] o (o]
o ©e0
,,,,,,,,, o
O ° L
°
° It
botir o 9% Suomi
. e oaogt L
(] S ® e g
%0 @ o
e/ O&0e ° o
o B8
o 6)0 o
oty S.0 o8
° ° o® "
0 @ ° °
some“ I
c P PO33BOA
o o 40’5 .
o o e
g 8%0 OQOO
0348y | _Vormionds
st eiate g
o
# o 7R 0 b
- i
Ge %5 =
Gowdorg  ©
& { ]
0.0 oo i
200 km ) e
,l—rm B D Koberhan Leatlt| © OpenSireethan contributor:
Troliga jordskalv senaste veckorna
Tid (UTC) Latitud Longitud Magnitud
1407 10:48:01 64.95 2003 09
KKKKK 1307 16:45:01 6559 1731 17
11007 17:36:38 5084 7.83 22
11/07 14:00:02 64.92 2171 10
““““““ - 10/07 23:39:13 64.03 19.23 1.0
10107 09:42:25 6195 1720 05
00107 02:25:43 6459 2122 04
08/07 01:53:53 69.87 2429 ir
06/07 05:35:20 66.71 13.56 15
05/07 1533134 6102 1652 08

Troliga sprangningar (S), gruvskalv (G) och ade (0) senaste
Tid (UTC) Latitud Longitud Magnitud Typ Region
14007 11:31:28 65.55 25.33 13 S Nora Osterbotten, Finiand
14007 10:36:25 66.75 2497 14 s Lay
14107 10:01:21 63.97 24.30 14 s No
14107 07:33:56 67.84 2021 16 G Kin
13007 23:15:32 67.67 2042 17 s Kin
13007 22:02:06 67.16 2054 09 s ol
13107 22:00:18 67.17 2063 10 s ca
13107 13:35:04 58.81 1500 12 s A
13107 07:02:32 60.33 1624 13 0 He
13107 04:26:18 67.83 2015 12 G Kin

www.snsn.se/combullUTC
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