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Presentation Overview:

1. Introduction: Seismic Monitoring in Switzerland
2. SC3 Implementation at the SED: Where we are
3. Event review with scolv

4. SED Developments & Contributions

5. Outstanding Problems & Outlook
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Introduction: Seismic Monitoring in Switzerland
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Introduction: Seismic Monitoring in Switzerland
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Introduction: Seismic Monitoring in Switzerland
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Introduction: Seismic Monitoring in Switzerland
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Monitoring of Microseismicity including:
* Geothermal projects (e.g. Basel)
* Construction sites (e.g. ALPTRANSIT)

* Assessment of potential sites for nuclear
power plants and waste deposit

@® Injection well
@® Borehole sensor

A High-gain seismometer

B Accelerometer

Deichmann & Ernst 2009
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Introduction: Seismic Monitoring in Switzerland
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> 30 BB Stations
> 10 EH+SH Stations
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Introduction: Seismic Monitoring in Switzerland
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e Strong-Motion: SSMNet
~ 30 Real-Time BB (24 bit) Stations
(70 more stations are planed)
~ 60 Dial-Up Stations (will be replaced)
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Introduction: Seismic Monitoring in Switzerland
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Introduction: Seismic Monitoring in Switzerland

Continuous Real Time Stations Monitored by SED
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Introduction: Seismic Monitoring in Switzerland

Variety of (real-time) monitoring duties demand:

* Upgrading and extension of the network with different sensor types. Replacement of
triggered dial-up SM with continuous online SM stations.

* Installation of permanent and temporary micro-networks (Special Network Group).
* Flexible and extendable processing and analyzing software.
=>» Old “in-house” system was not capable of handling these growing tasks.

=>» Decision to implement SC3 as the new processing system at the SED.
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SC3 Implementation at the SED: Where we are

Since about two years SC3 implementations are tested at the SED. Primary goals of
testing and developments at the SED were:

=>» Replicate (approved) methods used in the old system including algorithms for:
automatic picking (BK-picker), event association, location procedure (NLL), magnitude
determination (Mlh), alerting, etc. Also important for consistency with existing catalog.
Benchmark test in terms of latency of the SC3 system. Comparison of SC3 solutions with
solutions derived from the old system. Mostly FINISHED.

=>» Replicate functionality of the old event-review tool (SNAP) in scolv. FINISHED
=» Strategies for data archiving and dissemination with arclink & eida. FINISHED.

=>» Strategies for reliable and stable SC3 implementation (redundancy, high availability,
etc.). Under development.

Currently, the SC3 test-systems run parallel to the old system, which is still our primary
system
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SC3 Implementation at the SED: Where we are

TD September 12,2011

Seiscomp3 System Setup - Test - September 201 |

a rzseismo2 decoupled GUIS

sc3greenland sc3pb sc3prod-guif | sc3prod

v.2010.181 v.2010.354 v.2011.102 ||v.2011.102
VM, prod. for VM, testing VM, VM,

arclink eida

v.2010.256
VM, external

VM, external
Arclink requests

Greenland platform, production || production 2 publi
calving playback for || system, gui system, ' SO
detection picker etc. processing
32 bit?

2

DB replication

attached database hitseddb
(read & write)
attached database
(read only)
Current SC3 test-
system at SED

access in scolv
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SC3 Implementation at the SED: Where we are

Multiple Processing Pipelines used in the SED SC3-System
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SC3 Implementation at the SED: Where we are

automatic picks from the *autopick Automatic Detection, Location, and Alerting
module. In the SED SC3-System (simplified)

!

LOCSAT-location in global velocity model
from the *autoloc module.

Select local (3D), regional (1D), or global
(1D) grid based on *autoloc location

A 4

NONLINLOC-location in selected velocity
model from the *reloc module.

NONLINLOC used in EDT mode to SC3 Origins from other pipelines External origins (other system,
minimize effect of mispicks. and/or previous origins other agencies, etc.)

! | 4

Get appropriate magnitude (usually Ml) 5 scevent select preferred
from the *mag module. SC3 origin for event. v
Y VY
‘b gfeed2 selects
SC3 Database &> authoritative origin and
handles alerts
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SC3 Implementation at the SED: Where we are

ArcLink at SEDT T
APEIIRETSED) +
h“ http://arclink.ethz.ch/arclink/query?sesskey=1f64eed0&#start=2000-01-15 00:00:00&end=2011-09-15 23:59:59&mag=2
- ¥ A 2 ~
A Latest Headlines - £ 1E0 Q 'Google "W[ IR [Coltmb 9 NYC-Links

ArcLink@SED

Data Dissemination using
Arclink:

SWISS ARCHIVES ONLY!
+ [ ]
Schweizerischer Erdbebendienst REEASESWITCHRIO Eve nts
Swiss Seismological Service

FOR EUROPEAN BROADBAND ARCHIVES

This is the new ArcLink / EIDA interface at SED. Provide feedback via e-mail .

* Metadata
* Waveforms (also triggered)

((START QUERY ) ("Home SED ) (_SED Seismic Network ) (_SED Strong Motion Dial-Up Network ) ( Guidelines for Usage )
Based on GFZ interface, but
Double-click to zoom in, and drag to pan. Hold down the shift key and drag to select a region.
oo ) - n : . ¥ local database
: : o S @e~. 00 © °
§ R & M .
Magnitude > 2.0 ®Po (-] o 5 2
Depth(km) < 40 N N ¥ & (@]
46.0 = Latitude, deg. = (480 o N @ s
— . ©
8.0 = Longitude, deg. = 100 2 - o I H k h h
T e U e e arclink.ethz.c
: o @ OO o g =
O ® -
Type: (EinervorsR———. /‘ o 0% © o Y
N k: (Fallm——5q . 5 ® o i = .
(+ restricted nets) -,
Station: [all B L L {uf;& N
Stream: \ . 7 ..S ~
e.g. BHHVHZ' ' : ‘
SED streams: & . 5 £

HH = broadband data

HG = strong-motion data >
EH = short-period data

BH = broadband data 20 /40sps

LH = broadband data 1sps

Location Code: 00

Event list:  (un)select all @ confirm selection
Origin Time (UTC) Mag. ML Lat.[°] Lon.[°] Depth [km]

€. g.',00,10" (no location code: space)

44.0 s Latitude, deg. s 4s.0 - #2011-05-25 07:22:41 21 47.49 9.824 29.0

4.0 s Longitude, deg. s 13.0 ¥2011-04-27 03:31:36 2l 46.907 9.896 7.0

° = Azimuth, deg. s (360 ¥2011-04-21 11:36:38 29 46.719 8.019 7.0

o L DT Gmnovzroroats 53 4T os a1
(Gearch) ¥2011-01-14 18:45:22 21 46.516 9.559 8.0

Select time window = ¥2010-12-21 02:27:08 21 47.052 9.542 6.0
0 s before OT 60 s after Origin Time +2010-12-03 10:11:30 24 46.296 8.073 20
¥2010-10-25 20:00:30 3.0 47.243 9.564 3.0

‘%sm}?ﬁﬁ.ﬁ?zﬁ‘f

[ Zoom to selected region
[-Xx]

Region Name
Egg / Austria
Serneus / Switzerland
Brienz / Switzerland
Egg / Austria
Egg / Austria
Bivio / Switzerland
Sargans / Switzerland
Brig / Switzerland
Feldkirch / Switzerland

NI
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SC3 Implementation at the SED: Where we are

EIDA at SED

[FIDRWTISED)

D http:/ /eida.ethz.ch/arclink/query?sesskey=444370ea&#start=2011-09-10 00:00:00&end=2011-09-11 23:59:59&typesel=¢ 77 ¥ ‘C'I" -:" arclink.ethz.ch
" Latest Headlines [ LEO ) Google| || TobiWeb oo wmOnline Baniing w1 = WeboMal o ™| Columblag (= il T R Coinks i Sala o | BookMarks

EIDA@SED

EUROPEAN BB ARCHIVES ONLY!
% o : PLEASE SWITCH TO
Schweizerischer Erdbebendienst
Swiss Seismological Service

FOR SWISS ARCHIVES AND EVENT CATALOGUE.

This is the new ArcLink / EIDA interface at SED. Provide feedback via e-mail .

(START QUERY ) (_Home SED ) (Guidelines for Usage )

Select period of interest [-) Double-click to zoom in, and drag to pan. Hold down the shift key and drag to select a region.
2011-09-10 @] -12011-09-11 @

Select stations [-)

Type: All public nets ;

Network:
(* temporary nets / + restricted nets)
Station: ZUR o
Sensor: all o
Stream: BH
e.g.'BHHVHZ'
Location Code:
€. g.',00,10' (no location code: space)
-90 < Latitude s 9
-180 s Longitude s 180 Gese
(search)
00:00:00 =-123:59:59 32.79651, -25.16949
. " . [JZoom to selected region
Apublic Anon-public /. mixed
E‘:‘:"“’. permanent permanent permanent
i Apublic temporary  non-public temporary -~ mixed temporary
Station list: © (un)select all @ freeze (X )
Show further columns in station list: [ +]
Network  Station Description Restriction Start End Streams
CH ¥ZUR  Zurich No 2004-04-14 BHE BHN BHZ

(* internal code for temporary networks)

4

Data Dissemination via
EIDA-Node (European
Integrated Data Archive):

* Metadata
 Waveforms

eida.ethz.ch

SC3UG2011 | SC3 at the Swiss National Seismic Network

ETH

Swiss Seismological Service

IM Schweizerischer Erdbebendi

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich



Event Review with scolv

[aXelNa)
File Edit View Settings Help

X' scolv@sc3rt.ethz.ch

[~

Preferred | Current I Location | Magnitudes | Event  Events I
2011-09-15 - 20:36:00 | o(GMT) T m [ [oua  [Phases [t [ion Depth  [stat  [Agency  [Region D B
26 min. and 16 sec. ago 2011-08-22 14:55:10 1.4 M| - - 46.23 N 6.99 E -1 km M+ SED Val d'llliez / Switzerland smi:ch.ethz.sed/KP201108221454. MANUPDE/20110824091847/e\
M 5.4 2011-08-22 13:39:54 2.6 M - - 36.58 N 13.80E 9 km M ING Mar_di_Sicilia smi:it.ingv/out.30970-0.79007040492078/20110822140346/ever
2011-08-22 13:10:01 1.5 Ml - - 46.04 N 6.86 E 3 km M+ SED Barberine / Switzerland smi:ch.ethz.sed/KP201108221309.MANUPDE/20110824082923/e\
Near east coast of H: 2011-08-22 12:17:05 4.8 M - - 36.01N 14184 E 28 km A+ GFZ Near East Coast of Honshu, Japan smi:de.gfz-potsdam/out.30816-0.781944767942839/2011082214
2011-08-22 12:11:33 4.7 M = = 36.00N 141.12E 51 km A+ GFZ Near East Coast of Honshu, Japan smi:de.gfz-potsdam/out.30815-0.871279522224995/2011082214
Depth 5 km 2011-08-22 11:23:38 5.9 M = = 36.11 N 141.70E 34 km M+ NEI NEAR EAST COAST OF HONSHU, JAPAN smi:gov.usgs/fout.30810-0.648047139463223/20110822115011/
36.10° N 141.00° E 2011-08-22 09:55:14 4.8 M - - 17.70S 167.13 E 41 km A GFZ Vanuatu Islands smi:de.gfz-potsdam/out.30967-0.326641566868304/2011082211
2011-08-22 09:38:37 5.5 M = < 28.915 176.56 W 6 km M+ NEI KERMADEC ISLANDS REGION smi:gov.usgs/out.30964-0.248230871036419/20110822095935/s
2011-08-22 09:25:05 < S D 6 46.17 N 8.20E 95 km A+ SED_TI Switzerland sed2011qkkw
+2011-08-22 09:16:32 4.6 M = = 1522 N 4235E 10 km A GFZ Western Arabian Peninsula smi:de.gfz-potsdam/out.30974-0.0431970168954585/201108221
2011-08-22 08:36:21 5.1 M - - 36.21 N 140.25 E 59 km A+ GFZ Near East Coast of Honshu, Japan smi:de.gfz-potsdam/out.30961-0.0580960474808201/20110822(
2011-08-22 07:05:21 1.8 Ml - = 46.69 N 8.55E 6 km M+ SED Meiental / Switzerland smi:ch.ethz.sed/KP201108220704.MANUPDE/20110822081005/e\
2011-08-22 06:04:57 5.8 M = = 17.47S 167.24E 35 km M+ NEI VANUATU smi:gov.usgs/out.30803-0.478970008585911/20110822062644/
2011-08-22 04:02:18 0.9 M| = = 46.04 N 6.89E 4 km M+ SED Barberine / Switzerland smi:ch.ethz.sed/KP201108220402.MANUPDE/20110822082139/e\
2011-08-22 03:01:22 4.5 mb D 27 0.94N 68.44E 146 km A SED_Tt Carlsberg Ridge sed2011qjyd
2011-08-22 02:52:32 5.0 M - - 18.57S 167.84E 48 km A+ GFZ Vanuatu Islands smi:de.gfz-potsdam/out.30950-0.346285976561486/201108220:=
2011-08-22 01:42:57 1.6 M| - - 46.04 N 6.88E 4 km M+ SED Barberine / Switzerland smi:ch.ethz.sed/KP201108220142.MANUPDE/20110822091602/e\
2011-08-22 00:47:52 4.3 Mb = = 49.90 N 156.50 E 33 km M GSR Kurll Islands smi:ru.gsras/out.30799-0.534774801168183/20110822031851/e
-2011-08-22 00:07:07 4.8 Mb - - 42.60N 143.30E 33 km M GSR Hokkaido, Japan region smi:ru.gsras/out.30949-0.78783060542855/20110822025554/ev
2011-08-21 22:30:38 1.6 Ml - - 46.03 N 6.88 E 4 km M+ SED Col de Balme / France smi:ch.ethz.sed/KP201108212230.MANUPDE/20110821225150/e\
M = 2011-08-21 22:05:48 4.8 M - - 37.25N 140.82 E 61 km A+ GFZ Eastern Honshu, Japan smi:de.gfz-potsdam/out.30795-0.710528080369109/201108212Z
MLv 5 2011-08-21 21:42:59 2.4 ML = = 39.01N 15.58E 223 km M ING Costa_calabra_occidentale smi:it.ingv/out.30794-0.398185585262588/20110821220253/ev¢
2011-08-21 21:39:57 4.9 Mb - - 37.30N 140.20E 33 km M GSR Eastern Honshu, Japan smi:ru.gsras/out.30797-0.532300914037471/20110822022329/e
mb E 2011-08-21 21:14:11 4.6 M = = 484N 095.14E 77 km A+ GFZ Northern Sumatra, Indonesia smi:de.gfz-potsdam/out.30943-0.86017229734647/2011082121Z
mB = 2011-08-21 20:55:14 - - G 6 46.02 N 6.90 E 2 km A+ SED_BK Switzerland sed2011gjmd
Mw(mB) " 2011-08-21 20:16:35 5.2 Mb - = 4430 N 131.00E 33 km A GSR E. Russia-N.E. China bo smi:ru.gsras/out.30792-0.748130616516075/20110821204514/e
2011-08-21 19:49:20 1.3 MLh £ 16 46.04 N 6.89 E 4 km A+ SED_BK Switzerland sed2011gjjy
. -2011-08-21 19:39:45 2.9 M| = = 46.04 N 6.90 E 9 km M+ SED Barberine / Switzerland smi:ch.ethz.sed/KP201108211939.MANUPDE/20110821211903/e\
HIEEEE z Origins
RMS Res.: = 2011-08-21 18:58:46 2.0 ML - - 40.67N 1540E 8 km M ING Irpinia smi:it.ingv/out.30789-0.61539957191556/20110821190947 /ever
2011-08-21 16:54:19 5.1 M - - 7.63S 106.62 E 10 km A+ GFZ Java, Indonesia smi:de.gfz-potsdam/out.30942-0.245436100207954/2011082117
Event ID: smi:ru.gsras/« 2011-08-21 16:00:24 2.5 ML = & 3829N 15.19E 115 km M ING Golfi_di_Patti_e_di_Milazzo smi:it.ingv/out.30940-0.632119716165914/20110821161539/ev¢
Agency ID: GSR 2011-08-21 15:20:28 4.0 Mb - - 4250 N 43.00E 10 km M GSR Western Caucasus smi:ru.gsras/out.30941-0.140744613451584/20110821164440/e
2011-08-21 15:01:53 1.7 MLh Cc 5 45.24 N 881E 40 km A+ SED.TI Northern Italy sed2011qjal
< automatic 2011-08-21 13:04:08 5.8 M - - 5.58S 151.01E 40 km M+ NEI New Britain, Papua New Guinea, region smi:gov.usgs/out.621871-0.299017034086678/20110821153518
2011-08-21 12:38:53 5.6 M = = 56.395 27.54 W 128 km M+ NEI SOUTH SANDWICH ISLANDS REGION smi:gov.usgs/out.30932-0.760204494428294/20110821130054/:
#-2011-08-21 09:03:53 5.1 M = = 18.61S 167.99E 37 km A+ GFZ Vanuatu Islands smi:de.gfz-potsdam/out.30780-0.985095686645806/201108210¢
-2011-08-21 08:18:16 5.0 M - - 474N 9495E 10 km A+ GFZ Off West Coast of Northern Sumatra smi:de.gfz-potsdam/out.30777-0.56459298295422/20110821082
2011-08-21 06:47:48 4.1 Mb - - 4250 N 43.10E 10 km M GSR Western Caucasus smi:ru.gsras/out.30928-0.646265845262501/20110821092435/e
2011-08-21 06:45:28 4.8 M = S 1.985 128.10E 10 km A+ GFZ Halmahera, Indonesia smi:de.gfz-potsdam/out.30773-0.582264009084376/201108210¢€
2011-08-21 06:19:46 2.5 MLh D 22 45.82 N 9.49E 4 km A SED_Tt Northern Italy sed2011qijf
2011-08-21 06:14:20 4.6 M = = 37.69N 23.21E 67 km A+ GFZ Southern Greece smi:de.gfz-potsdam/out.30768-0.457955393202205/201108210¢€
2011-08-21 05:28:41 3.9 M - - 36.65N 21.21E 10 km A GFZ Southern Greece smi:de.gfz-potsdam/out.30917-0.965273429249716/201108210¢
2011-08-21 05:09:26 4.8 M - = 27.085 70.88W 22 km A GFZ Near Coast of Northern Chile smi:de.gfz-potsdam/out.30919-0.935132390450757/201108210¢€
2011-08-21 04:44:07 5.0 M - - 10.91S 162.94E 133 km A+ GFZ Solomon Islands smi:de.gfz-potsdam/out.30914-0.924865428646367/2011082104
2011-08-21 04:25:50 4.3 M = = 1501 N 4189E 10 km A GFZ Red Sea smi:de.gfz-potsdam/out.30920-0.692150133977538/201108210¢€
2011-08-21 03:20:20 4.6 M - - 19.20S 177.94 W 450 km A GFZ Fiji Islands Region smi:de.gfz-potsdam/out.30774-0.358892011775382/201108210¢
2011-08-21 02:36:25 4.5 Mb - - 9.40N 126.20E 130 km M GSR Mindanao, Philippines smi:ru.gsras/out.30923-0.114293625521171/20110821072328/e
2011-08-21 02:31:43 4.5 Mb - - 55.20 N 160.40 E 10 km M GSR Kamchatka Peninsula, Ru smi:ru.gsras/out.30772-0.179827486650726/20110821064919/e
2011-08-21 02:16:06 S = 32 41.08 N 156.27 E 10 km A SED_Tt North Pacific Ocean sed2011qibf
2011-08-21 02:09:17 5.0 M - - 18.88S 168.04 E 10 km A+ GFZ Vanuatu Islands smi:de.gfz-potsdam/out.30764-0.00330808832370622/20110821,
g SRR 2R = s A i b | _'.I'J
Clear | Lastdays: [1 =]  Read | From: |2011/08/21 00:57:45 =H To: |2011/09/15 20:57:45 =  Read |
[V Hide other/fake events [~ Show only SED events [~ Show only latest/preferred origin per agency

A new origin arrived at 2011-09-15 20:59:17 (localtime)
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Event Review with scolv

aleNa)
File Edit View Settings Help

X! scolv@sc3rt.ethz.ch

[~

Preferred | Current I Location | Magnitudes | Event  Events |
2011-09-15 - 20:36:00 | (o7(GMT) T m [P [ouar [phases  [rat  [Lon Depth  [stat  [Agency  [Region ID |
32 min. and 55 sec. ago £-2011-0821 19:39:45 2.9 M - - 46.04N 6.90E 9km M+ SED Barberine / Switzerland smi:ch.ethz.sed/KP201108211939.MANUPDE/20110821211903/e\
B} Origins
e -+ ..19:39:45 - - - - 46.04N  6.90E 9km M  SED Switzerland smi:ch.ethz.sed/KP201108211939.MANUPDE/20110821211903/ot
Near east coast of H: ..19:37:59 - - - 46.04N  6.89E 4km M SED Switzerland smi:ch.ethz.sed/KP201108211937.MANUPDE/20110821211138/ot
..19:39:45 - - - 46.04N  6.90E 9km M  SED Switzerland smi:ch.ethz.sed/KP201108211939.MANUPDE/20110821204737 /ot
Depth 5 km ..19:39:44 - - \ 49 46.03N  6.89E 9km M  SED Switzerland NLL.20110821200858.511829.14394
36.10° N 141.00° E ..19:37:58 - - - - 46.03N  6.92E 8km M ING Switzerland smi:it.ingv/out.30790-0.478862591470005/20110821194838/orii
..19:39:44 - - c 49 46.04N  6.87E 9km A  SEDBK Switzerland NLL.20110821194710.926745.16015
.19:39:45 - - D 50 46.04N  6.89E 3km A SEDTI Switzerland NLL.20110821194705.734358.16598
. 19:39:45 - - - 53 46.01N  6.83E 10km A SED Switzerland Origin#20110821194706.291766.219511
.19:39:45 - - - 52 46.02N  6.84E 5km A  SED Switzerland Origin#20110821194704.577821.233958
..19:37:59 - - C 25 46.04N  6.88E 4km A SED_BK Switzerland NLL.20110821194548.294481.16009
.19:37:59 - - D 26 46.04N  6.83E 2km A SEDT Switzerland NLL.20110821194545.87427.16592
..19:38:00 - - - 20 45.99N  6.86E 5 km A >ED Frq: ce Origin#20110821194547.798466.218580
.19:38:01 - - - 22 46.03N  6.82E I zerland Origin#20110821194545.314266.233023
..19:39:45 - - c tl vf &Q th NLL.20110821194230.488397.15997
..19:39:45 - - D Lq;a Qﬂ m Ity; K rom Wl-m ”QC NLL.20110821194209.66686.16580
...19:39:45 - - C 46,04 N 9 km ED_BK Sw d NLL.20110821194210.635122.15995
..19:39:47 - - | mn I ff igg NLL.20110821194202.864655.3439
. ..19:39:45 - - C So u SG ! efence wWe NLL.20110821194141.53288.15992
M - -~ ..19:39:45 - - D 49 46 ol ,( é SED_TI t NLL.20110821194140.879779.16578
..19:39:47 - - D 6.0 Ii’? d NLL.20110821194131.287622.3431
MLv =
- ..19:39:45 - - c ma)s ‘ q 88 oo m n gg{! er NLL.20110821194113.357568.15982
mb = ..19:39:45 - - C 46.04N  6.89E D T\ NLL.20110821194114.258542.16571
mB . ..19:39:48 - - - 58 46.08 N u d Origin#20110821194125.424104.2564673
Mw(mE) _ ..19:39:45 - - - 52 46.02 N em@r e pSOI ) W Origin#20110821194123.318649.217295
.19:39:47 - - D 50 46.09N  6.89E Okm A SEDTt Switzerland NLL.20110821194052.45507.3412
— ) . 19:39:45 - - C 41 46.04N  6.89E 3km A SEDT Switzerland NLL.20110821194042.500922.16560
ases: ..19:39:46 - - - 51 46.03N  6.85E 5km A  SED Switzerland Origin#20110821194113.291416.230490
RMS Res.: - ..19:39:45 - - ¢ 39 46.04N  6.88E 9km A  SEDBK Switzerland NLL.20110821194047.766366.15975
..19:39:45 - - - 51 46.01N  6.85E 10km A SED Switzerland Origin#20110821194105.176336.216269
Event ID: smi:ru.gsras/c ...19:39:48 - - - 57 46.09N  6.85E 5km A  SED_Tt Switzerland Origin#20110821194104.554925.2563382
Agency ID:  GSR ..19:39:45 - - - 50 46.01N  6.85E 10km A SED Switzerland Origin#20110821194055.148343.215350
...19:39:45 - - - 50 46.02N  6.85E 5km A SED Switzerland Origin#20110821194050.315045.229491
2 automatic ..19:39:45 - - c 26 46.04N  6.89E 4km A SED_BK Switzerland NLL.20110821194025.242713.15948
...19:39:46 - - D 30 46.07N  6.89E Okm A  SEDTt Switzerland NLL.20110821194023.810227.3385
. 19:39:45 - - c 19 46.05N 6.89E 3km A SpNV Switzerland NLL.20110821194028.781053.8223
..19:39:45 - - - 49 46.01N  6.86E 10km A  SED Switzerland Origin#20110821194045.05174.214424
.19:39:47 - - - 53 46.08N  6.86E 5km A  SEDTt Switzerland Origin#20110821194043.185004.2556649
..19:39:45 - - c 25 46.04N  6.89E 3km A SEDTI Switzerland NLL.20110821194020.19557.16535
.19:39:45 - - - 48 46.02N  6.86E 5km A  SED Switzerland Origin#20110821194040.27341.226985
...19:39:45 - - - 41 46.01N  6.88E 10km A  SED Switzerland Origin#20110821194034.25473.208284
..19:39:45 - - - 42 46.02N  6.87E 5km A  SED Switzerland Origin#20110821194030.214829.221752
..19:39:43 - - - 18 46.04N  6.81E 10km A  SED Switzerland Origin#20110821194027.387335.137885
..19:39:45 - - c 15 46.04N  6.89E 3km A SpNV Switzerland NLL.20110821194014.187005.8217
..19:39:44 - - - 27 46.02N  6.88E 10km A  SED Switzerland Origin#20110821194023.643927.200104
..19:39:45 - - 14 46.04N  6.88E 4km A SED_BK Switzerland NLL.20110821194011.932879.15929
..19:39:46 - - - 30 46.09N  6.88E 5km A  SEDTt Switzerland Origin#20110821194022.932793.2539463
..19:39:44 - - - 25 46.03N  6.89E 10km A SED Switzerland Origin#20110821194019.596471.211708
..19:39:45 - - 3 13 46.04N  6.88E 4km A SEDT Switzerland NLL.20110821194008.178079.16520
.19:39:43 - - - 14 46.01N  6.82E 6km A  SED Switzerland Origin#20110821194013.360187.135532 =
- s ~, S oL SU—C Sizerand e e e . Ll_‘
Clear | Lastdays: [1 =]  Read | From: [2011/08/21 00:57:45 =H To: [2011/09/15 20:57:45 =  Read |
[V Hide other/fake events |~ Show only SED events [~ Show only latest/preferred origin per agency
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Event review with scolv

006 X! scolv@sc3rt.ethz.ch
File Edit View S Help
e~

preferred | current | Location | Magnitudes | Event | Events |

2011-08-21 - 19:39:45

22d and 16h ago

M 2.9

Barberine / Switzerl=

Depth 9 km

46.04° N 6.90° E
e

mB -
Mw(mB) =

Phases:
RMS Res.:

Event ID:
Agency ID:

84

smi:ch.ethz.s:
SED
manual

8.6 km

Switzerland Time: 2011-08-21 19:39:44  Distance | Azimuth ] TravelTime | MoveOut | Polar | FirstMotion |
Depth: 8.6 km +/- 0.5 km lirie mimdi
Lat: 46.034 ° N +/- 0.3 km
Lon: 6.892 °E +/- 0.5 km 1.6
Phases: 49 / 50
RMS Res.: 0.4 s J
Quality: A e
Az. Gap: 111 ° .
Min. Dist.: 3.4 km 3 .
= 1 9 0
2 . ol x4 U .
g "a . . . E
o = " .
° ° L4
°
-0.8 *
EventID: smi:ch.ethz.sed/KP20110¢ =
Agency: SED
Author: jelinton2
Evaluation: confirmed (M) -1.6
Method: NonLinLoc(L2)
Eafth model: Swiss 3 ] 50 100 150 200 250 278
Updated: 2011-08-21 20:09:40 pistance (km)
Status Phase Net Sta Loc/Cha| Res Dis (km) / Az Time +/- k=
M Pg CH EMV HHZ -0.38 3.4 11/19:39:46.55 0.025s
M Sg CH EMV HHN -0.92 3.4 11/19:39:47.45 0.025s
M Pg CH SALAN EHZ -0.01 13.9 28|19:39:47.97 0.025s
M Sg CH SALAN EHZ -0.31 13.9 28/19:39:49.85 0.05s
M Sg CH SMUR HGN -0.16 27.2 6/19:39:53.05 0.05s
M Pg CH SMUR HGZ 0.09 27.2 6/19:39:49.86 0.025s
M Pg CH SMUK HGZ 0.27 28.4 9/19:39:50.29 0.05s
M Sg CH SMUK HGZ 0.52 28.4 9/19:39:54.18 0.1s
M Pg CH GRYON EHZ 0.18 29.7 35/19:39:50.49 0.025s
M Sg v MRGE HHN 0.15 31.8 157/19:39:55.05 0.05s
M Pg v MRGE HHZ 0.25 31.8 157{19:39:51.00 0.025s
M Pg CH AIGLE HHZ 0.13 348 9/19:39:51.19 0.025s [
M Sg CH AIGLE HHN -0.16 34.8 9/19:39:55.27 0.05s
M Sg CH NOV2 EHN 0.04 37:5: 359/19:39:56.27 0.05s
M Pg CH NOV2 EHZ 0.01 375 359/19:39:51.54 0.025s
M Pg CH NOV1 EHZ 0.08 39.7 352/19:39:51.98 0.025s
M Sg CH DIX HHE -0.01 40.3 82/19:39:57.54 0.2s
M Pg CH DIX HHZ 0.31 40.3 82/19:39:52.61 0.025s
M Pg CH siov HGZ 0.26 431 58/19:39:52.87 0.025s
M Pg FR RSL 00.HHZ -0.50 443 209/19:39:52.25 0.025s
M Pg CH NOV3 EHZ 0.10 44.7 6/19:39:52.88 0.025s
M Sg CH NOvV4 EHN 0.18 46.0 358/19:39:58.81 0.2s
M Pg CH NOv4 EHZ 0.05 46.0 358/19:39:52.98 0.1s
M Pg CH SENIN HHZ 0.12 48.7 41/19:39:53.64 0.025s
M Sa CH VANNI HHN -0.00 58.1 70/19:40:02.53 0.2s =
|NonLinLoc 'l i, Profile: |swiss_3d_L2 'I ™ Fix depth 86 km I Distance cutoff 1000 km
Helocatel Seismicity\flewerl Pickerl Import picksl Compute magnitudesl ConﬁrmJ
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Event review with scolv

000 X/ ID: NLL.20110821200858.511829.14394, Lat/Lon: 46.03 | 6.89, Depth: 8 km
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Event review with scolv
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X! ID: NLL.20110821200858.511829.14394, Lat/Lon: 46.03 | 6.89, Depth: 8 km
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Event review with scolv
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X' scolv@sc3rt.ethz.ch

l+~~

Preferred | current |

2011-08-21 - 19:39:45
25d and 2h ago

M 2.9

Barberine / Switzerl:
Depth 9 km
46.04° N 6.90° E
i E o

Location | Magnitudes | Event | Eventsl

Switzerland

" —

Mw(mB)

Phases:
RMS Res.:

Event ID:
Agency ID:

smi:ch.ethz.s
SED
manual

84

8.6 km

Used

Status
M

TT(ZT(ZT(Z(ZT(Z(Z(ZZ (2|2 (2|2

atic
" swiss 3d EDT
M global_EDT
swiss_1d_EDT

N
loba |
INonLInLoc 'I ﬁl Profile: Iswlss_BG_LZ :

Relocate | Seismicity Viewer |

Time: 2011-08-21 19:39:44  Distance | Azmuth | TravelTime | Moveout | Polar | FirstMotion |
Depth: 8.6 km +/- 0.5 km (s Meizding
Lat: 46.034 ° N +/- 0.3 km
Lon: 6.892 °E +/- 0.5 km =5
Phases: 49 / 50 -
RMS Res.: 0.4s o
Quality: A . .
.
L] o
Husen et al. 2003 —— : .
.
San Gottardo ° ° °
Chiasso ° °
SW
- FES 00 150 200 250 278
_;E; ) = Distance (km)
e E 2
Az| Time +/-
9 11/19:39:46.55 0.025s
g 11/19:39:47.45 0.025s
g 20 F20F 28/19:39:47.97 0.025s
£ = 2819:39:49.85 0.05s
3w 40'§ 6/19:39:53.05 0.05s
, profi m a6 &) 6/19:39:49.86 0.025s
0 (am 41078 Along prog, 20 9/19:39:50.29 0.05s
Ofile 0 39: L
9/19:39:54.18 0.1s
35/19:39:50.49 0.025s
15719:39:55.05 0.05s
157/19:39:51.00 0.025s
[T ! | _ 9/19:39:51.19 0.025s
: . § ’ ! 9/19:39:55.27 0.05s
30 40 45 50 55 60 65 70 75 80 90 TN r T
_ absolute Vp (km/s) 359/19:39:51.54 0.025s
Pg CH NOV1 EHZ 0.08 39.7 352/19:39:51.98 0.025s
CH DIX HHE -0.01 40.3 82/19:39:57.54 0.2s
CH DIX HHZ 0.31 40.3 8219:39:52.61 0.025s
9 CH siov HGZ 0.26 43.1 58/19:39:52.87 0.025s
Pg FR RSL 00.HHZ -0.50 443 20919:39:52.25 0.025s =

™ Fix depth I 8.6 km

™ Distance cutoff I 1000 km

Plckerl Importplcksl Computemagnltudesl Conﬂrm,l

& 4
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000
File Edit View Settings Help

X\ scolv@sc3rt.ethz.ch

l~~

Preferred | currentl

2011-08-21 - 19:39:45
25d and 2h ago

M 2.9

Barberine / Switzerl:
Depth 9 km

Mw(mB) -

Phases: -

RMS Res.: -

Event ID: smi:ch.ethz.s¢
Agency ID: SED

- manual

® 8.6 km

Location | Magnitudes | Event | Events |

Switzerland Time: 2011-08-21 19:39:44  Distance | Azmuth  TravelMime | Moveout | Polar | FirstMotion |
| Depth: 8.6 km +/- 0.5 km Filter Is not active
Lat: 46.034 ° N +/- 0.3 km 40 L
Lon: 6.892 °E +/- 0.5 km S
Phases: 49 / 50 e
32 2.
RMS Res.: 0.4s
Quality: A o*
Az. Gap:  111° e 24 £e?
Min. Dist.: 3.4 km 5 .
o L]
= 16 = !
EventID: smi:ch.ethz.sed/KP20110¢ o= RS s
Agency: SED oTug i e
Author: clinton2 8 - s
Evaluation: confirmed (M) P 4
Method: NonLinLoc(L2) s °
Earth model: swiss 3D 0
0 50 100 150 200 250 278
Updated: 2011-08-21 20:09:40 Distance (km)
Status Phase Net Sta Loc/Cha Res Dis (km) / Az| Time +/- =
M Pg CH EMV HHZ -0.38 3.4 11/19:39:46.55 0.025s
M Sg CH EMV HHN -0.92 3.4 11 0.025s
M Pg CH SALAN EHZ -0.01 13.9 28/19:39: 0.025s
M Sg CH SALAN EHZ -0.31 13.9 28|19:39:49.85 0.05s
M Sg CH SMUR HGN -0.16 27.2 6/19:39:53.05 0.05s
M Pg CH SMUR HGZ 0.09 27.2 6/19:39:49.86 0.025s
M Pg CH SMUK HGZ 0.27 28.4 9/19:39:50.29 0.05s
M Sg CH SMUK HGZ 0.52 28.4 9/19:39:54.18 0.1s B
M Pg CH GRYON EHZ 0.18 29.7 35|19:39:50.49 0.025s
M Sg v MRGE HHN 0.15 31.8 15719:39:55.05 0.05s
M Pg v MRGE HHZ 0.25 31.8 157/19:39:51.00 0.025s
M Pg CH AIGLE HHZ 0.13 34.8 9)19:39:51.19 0.025s
M Sg CH AIGLE HHN -0.16 34.8 9/19:39:55.27 0.05s
M Sg CH NOV2 EHN 0.04 S 359/19:39:56.27 0.05s
M Pg CH NOV2 EHZ 0.01 37.5 359(19:39:51.54 0.025s
M Pg CH NOV1 EHZ 0.08 39.7 352/19:39:51.98 0.025s
M Sg CH DIX HHE -0.01 40.3 82/19:39:57.54 0.2s
M Pg CH DIX HHZ 0.31 40.3 82/19:39:52.61 0.025s
M Pg CH siov HGZ 0.26 43.1 5819:39:52.87 0.025s
M Pg FR RSL 00.HHZ -0.50 443 209/19:39:52.25 0.025s ﬂ
INonLInLoc 'I il Profile: Iswlss_BU_LZ 'I ™ Fix depth I 8.6 km I~ Distance cutoff I 1000 km
Relocatel Seismicity Vlewerl Plckerl Import plcksl Compute magnltudesl Conﬂrm,l

[lp7
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X! scolv@sc3rt.ethz.ch

&~

Preferred | Current |

Location | Magnitudes | Event | Events

2011-08-21 - 19:39:45 | Switzerland Time: 2011-08-21 19:39:44  Distance | Azmuth | Traveime MoveOut | Polar | FirstMotion |
25d and 2h ago s
=0 = F " Depth: 8.6 km +/- 0.5 km (Firls e st
o i Lat: 46.034 ° N +/- 0.3 km 5 R
Barberine / Switzerl:
Lon: 6.892 °E +/- 0.5 km
Depth 9 km .
Phases: 49 / 50
46.04° N 6.90° E oo
o RMS Res.: 0.4s 4
5E ®
Quality: A s
L]
Az. Gap: SISIAI S g o °
° % ° o’e °
Min. Dist: 3.4 km L . SRR LR RN/ (IR S
E Ll
.
EventID: smi:ch.ethz.sed/KP20110¢ . 5
Agency: SED = :
b Author: Jelinton2
M - Evaluation: confirmed (M)
MLV = Method: NonLinLoc(L2) -8
mb - Earthimonel: swis a0 0 50 100 150 200 250 278
mB - Updated: 2011-08-21 20:09:40 Distance (km)
Mw(mB; -
(me) Status Phase Net Sta Loc/Cha’ Res Dis (km) / Az| Time +/- =
Phases: - M Pg CH EMV HHZ -0.38 3.4 11[19:39:46.55 0.025s
RMS Res.: - M Sg CH EMV HHN -0.92 3.4 0.025s
M Pg CH SALAN EHZ -0.01 13.9 : 0.025s
(=i 12 ERESE 2 M sg CH SALAN EHZ 0.31 13.9 28/19:39:49.85 0.05s
Agency ID:  SED M Sg CH SMUR HGN -0.16 27.2 619:39:53.05 0.05s
= manual M Pg CH SMUR HGZ 0.09 272 619:39:49.86 0.025s
) M Pg CH SMUK HGZ 0.27 28.4 9/19:39:50.29 0.05s
® M Sg CH SMUK HGZ 0.52 28.4 9/19:39:54.18 0.1s o
S Clk M Pg CH GRYON EHZ 0.18 29.7 35|19:39:50.49 0.025s
M Sg v MRGE HHN 0.15 31.8 157/19:39:55.05 0.05s
M Pg \Y MRGE HHZ 0.25 31.8 157/19:39:51.00 0.025s
M Pg CH AIGLE HHZ 0.13 34.8 9/19:39:51.19 0.025s
M Sg CH AIGLE HHN -0.16 34.8 9/19:39:55.27 0.05s
M Sg CH NOV2 EHN 0.04 37.5 359|19:39:56.27 0.05s
M Pg CH NOv2 EHZ 0.01 37.5 359/19:39:51.54 0.025s
M Pg CH NOV1 EHZ 0.08 39.7 352/19:39:51.98 0.025s
M Sg CH DIX HHE -0.01 40.3 82|19:39:57.54 0.2s
M Pg CH DIX HHZ 0.31 40.3 82|19:39:52.61 0.025s
M Pg CH SIoV HGZ 0.26 43.1 58|19:39:52.87 0.025s
M Pg FR RSL 00.HHZ -0.50 44.3 20919:39:52.25 0.025s |
INonLInLoc 'I ﬁJ Profile: Iswlss_BU_LZ 'I ™ Fix depth I 8.6 km ™ Distance cutoff I 1000 km
Relocatel Seismicity Vlewerl Plckerl Import plcksl Compute magnltudesl Conﬂrm.l

lp7
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X scolv@sc3rt.ethz.ch

&~

Preferred | currentl

Location Magnitudes I Event | Events

2011-08-21 - 19:39:45 MLh 2.91 MLv 2.85 |
25d and 2h ago :
= Switzerland value: 2.91
M 2.9 S
Barberine / Switzerl= +/- 0.21
Depth 9 km Count: 29 (37)
Min: 2.45
Max: 3.78
s
3
3
Agency: SED -
Author: tdlehl ' 4 'I
Option to easily
Evaluation: - L L
- Method: trimmed 0 0.5 15 2 2.5 :
" - : trimm mean :
Mwme) - = o<-gelect magnitudes
; =
Phases: . Sel Net Sta Loc/Cha Mag Res Dis (km)
———— 1.000 CH EMV HHE 3.24 0.33 |
@ 1.000 CH SALAN EHN 2.79 0.11 13.7
Event ID: smi:ch.ethzs: | [0 0.000 CH SMUR HGE 3.63 0.73 27. ; :
Agency ID:  SED 0 0.000 CH SMUK HGE 3.78 0.87 28. tations
: 0.375 CH GRYON EHN 2.52 0.38 29.4
1.000 v MRGE HHE 3.28 0.37 321
- 1.000 CH AIGLE HHE 2.98 0.08 345
8.6 km 1.000 CH NOV2 EHE 2.98 0.07 37.6
1.000 CH NOV1 EHN 3.26 0.35 39.9
O 0.000 CH DIX HHN 3.28 0.38 401 -
1.000 CH slov HGE 2.74 0.17 42.7
1.000 CH NOV3 EHN 2.98 0.07 446
1.000 CH NOV4 EHN 2.81 0.10 46.0
O 0.000 CH SENIN HHE 2.49 0.42 48.2
1.000 CH VANNI HHE 3.05 0.14 57.7
0 0.000 XS ELAUS EHE 3.63 0.72 58.7
1.000 GU LD HHE 3.08 0.17 66.6
1.000 CH LKBD EHN 2.72 0.19 68.8
1.000 CH GIMEL HHE 2.61 -0.30 73.5 <
& Mean ¢ Median ¢ Trimmed mean |25% 3:
Recalculate Waveforms
[ 4
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File Edit View Settings Help

X! scolv@sc3rt.ethz.ch

v~

Preferred | current |

2011-08-21 - 19:39:45
25d and 2h ago

M 2.9

Barberine / Switzerl:
Depth 9 km

46.04° N 6.90° E

Mw(mB) -

Phases: =

RMS Res.: =

Event ID: smi:ch.ethz.s
Agency ID: SED

- manual

® 8.6 km

Location | Magnitudes

Event | Events |

2011-08-21 19:37:54
France

earthquake

10 km
45.81 ° N
6.71 °E

6/6

0.5
SED

automatic

Fix | |manual origins

Created(GMT)  © |OT(GMT)  [Phases  [tat.  [ion. [pepth  [rMs  [stat  [agency  [autnor | Region [l fime:
2011-08-21 19:40:00 7 45.05N 10.85E 10 km 2 A SED bkautoloc@sc3rt Northern Italy Region:
2011-08-21 19:39:57 6 46.08 N 6.90 E 10 km 0.4 A SED scautoloc@sc3rt Switzerland
2011-08-21 19:39:14 25 46.05 N 6.99 E -2 km 172 A SED_TI screloc@sc3rt Switzerland Type:
2011-08-21 19:39:03 21 46.05 N 6.85 E 5 km 2.0 A SED scautoloc@sc3rt Switzerland Depth:
2011-08-21 19:39:03 23 46.04 N 6.88 E 4 km 0.4 A SED_BK bkreloc@sc3rt Switzerland AE
2011-08-21 19:39:03 24 46.05 N 6.99 E -2 km 1.1 A SED_TI screloc@sc3rt  Switzerland Latitude:
2011-08-21 19:38:59 7 46.05 N 6.87 E 5 km 0.1 A SpNV svreloc@sc3rt Switzerland Longitude:
2011-08-21 19:38:54 11 45.16 N 5.43E 10 km 1.8 A SED svautoloc@sc3rt France
2011-08-21 19:38:53 19 46.04N 6.88E 4 km 02 A SED_BK  bkreloc@sc3rt Switzerland Phase Count:
2011-08-21 19:38:52 19 45.99N 6.87E 5 km 1.6 A SED bkautoloc@sc3rt France RMS Residual:
2011-08-21 19:38:52 20 46.05 N 6.99 E -2 km 0.8 A SED_TI screloc@sc3rt Switzerland
2011-08-21 19:38:49 20 46.05N  6.85E 5 km 21 A SED scautoloc@sc3rt Switzerland EEEY
2011-08-21 19:38:46 7 46.06 N 6.90 E 2 km 0.0 A SpNV svreloc@sc3rt  Switzerland Origin Status:
2011-08-21 19:38:42 14 46.02 N 6.91 E 10 km 1.1 A SED bkautoloc@sc3rt Switzerland
2011-08-21 19:38:39 7 46.07 N 6.89 E 6 km 0.0 A SED svautoloc@sc3rt Switzerland
2011-08-21 19:38:38 16 46.03 N 6.84 E 5 km 1.8 A SED scautoloc@sc3rt Switzerland
2011-08-21 19:38:38 12 46.04 N 6.88 E 4 km 0.0 A SED_BK bkreloc@sc3rt Switzerland
2011-08-21 19:38:35 7 46.06 N 6.98 E -2 km 0.1 A SED_TI screloc@sc3rt  Switzerland
2011-08-21 19:38:30 11 46.06 N 6.93 E 17 km 0.7 A SED bkautoloc@sc3rt Switzerland
2011-08-21 19:38:28 6 46.04 N 6.89 E 4 km 0.0 A SED_BK bkreloc@sc3rt Switzerland
2011-08-21 19:38:27 7/ 46.11 N 6.73 E 10 km 1.6 A SED scautoloc@sc3rt Switzerland
2011-08-21 19:38:26 6 46.06 N 6.91E 2 km 0.0 A SpNV svreloc@sc3rt Switzerland
2011-08-21 19:38:24 6 46.06 N 6.98 E -2 km 0.1 A SED_TI screloc@sc3rt  Switzerland
2011-08-21 19:38:20 6 46.04 N 6.85 E 9 km 0.1 A SED bkautoloc@sc3rt Switzerland
2011-08-21 19: 6 46.07 N 6.89 E 6 km 0.0 A SED svautoloc@sc3rt Switzerland

€ 45.81 N 10 km [ A scauto 3rt France

Automatic origin selection

1 TP |M |Count |RMS |Agency |Author

I

| e

MLv 1.99
MLh 1.83

6
6

0.3
0.3

SED scmag@sc3rt
SED scmag@sc3rt

Value:
Count:
Method:

Fix type |

Release |

[ 4
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X scolv@sc3rt.ethz.ch

e~

Preferred | current |

2011-08-21 - 19:39:45 Created(GMT) |OT(GMT)  [Phases  [rat.  [Lon. Depth RMS  [stat  [agency  [autnor | Region | 2011-08-21 19:39:45
25d and 2h ago 2011-08-21 21:19:03 19:39:45 - 46.04N 6.90E 9 km - M SED Switzerland .
M 2.9 2011-08-21 21:11:38 19:37:59 B 46.04N  6.89E 4km - 0M SED Switzerland Reglon: Switzerland
* 2011-08-21 20:47:37 19:39:45 - 46.04 N 6.90 E 9 km - M SED Switzerland Type: earthquake ;I
Barberine / Switzerl= 2011-08-21 20:09:40 19:39:44 49 46.03N  6.89E 9 km 04 M SED jclinton2  Switzerland i i
2011-08-21 19:48:21 19:37:58 - 46.03N  6.92E 8 km Switzerland pEN: -
Depth 9 km 2011-08-21 19:47:29 19:39:44 49 g 1 Y SED_BK ¢ itzerland Latitude: 46.04 ° N
46.04° N 6.90° E 2011-08-21 19:47:23 19:39:45 50 0.5 A SED_TI screloc@sc3rt and Longitude: 6.88 ° E
8 —— 2011-08-21 19:47:06 19:39:45 53 19 A SED  bkautoloc@sc3rt Switzerla
7 2011-08-21 19:47:04 19:39:45 52 18 A SED scautoloc@sc3rt Switzerland Phase Count: 46/49
2011-08-21 19:45:56 19:37:59 25 04 A SED_BK  bkreloc@sc3rt Switzerland RMS Residual: 0.3
2011-08-21 19:45:54 19:37:59 26 13 A SED_TI screloc@sc3rt  Switzerland
2011-08-21 19:45:47 19:38:00 20 IR SED  bkautoloc@sc3rt France RS EEEHES
2011-08-21 19:45:45 19:38:01 22 2.1 A SED scautoloc@sc3rt Switzerland Origin Status: automatic
2011-08-21 19:42:49 19:39:45 48 03 A SED_BK  bkreloc@sc3rt Switzerland
2011-08-21 19:42:35 19:39:45 49 05 A SED_TI screloc@sc3rt  Switzerland
2011-08-21 19:42:30 19:39:45 48 03 A SED BK  bkreloc@sc3rt Switzerland
2011-08-21 19:42:21 19:39:47 50 1.5 A SED_Tt telereloc@sc3rt Switzerland
2011-08-21 19:42:10 03 A SED BK  bkreloc@sc3rt Switzerland
2011-08-21 19:42:09 05 A screloc@sc3rt  Switzerland
2011-08-21 19:42:00 1) A telereloc@sc3rt Switzerland
M - 2011 -21 19:41:41 0.3 A bkrel 3rt  Switzerland
MLV . 2011-08-21 19:41:40 19 : 05 A screloc@sc3rt Switzerland L
2011-08-21 19:41:25 19:39:48 .08 2.2 A teleloc@sc3rt  Switzerland > 40 Orlgln§ f =
mb = 2011-08-21 19:41:23 19:39:45 52 46.02 N 19 A SED  bkautoloc@sc3rt Switzerlapd nantuslorights v
mB - 2011-08-21 19:41:22 19:39:47 50 46.09 N 15 A SED_Tt telereloc@sc3rt and - .
2011-08-21 19:41:14 19:39:45 a1 46.04 N : 04 A SED_TI screloc Witzerland h_mm_l
Mwime) - 2011-08-21 19:41:13 19:39:46 51 46.03N  6.85E 5 km A D Switzerland event. W
Phases: - . [ P ) = I h
e T [ [Count [ s [ agency [Author alerting?Crucial to have
MLh 2.81 27 0.2 SED bkmag@sc3rt Value: -
Event ID: smi:ch.ethz.s: MLv 2.96 27 0.2 SED bkmag@sc3rt Iocati ch‘tq ua I ity fo r
Agency ID: SED Vethod
= manual

® 8.6 km

Location | Magnitudes

Event | Events |

*autoloc AND *reloc

Fix type I Release |

[ 4

ETH
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Event review with scolv

000 X/ scolv@sc3rt.ethz.ch
File Edit View Settings Help
le~

Preferred | Current | Location | Magnitudes | Event | Events

Time: 2011-08-21 19:39:44  Distance | Azimuth
Depth: 8.6 km +/- 0.5 km

2011-08-21 - 19:39:45 | Switzerland
25d and 2h ago

M 2.9
Lat: 46.034 ° N +/- 0.3 km
Barberine / Switzerl:
Lon: 6.892 °E +/- 0.5 km
Depth 9 km
Phases: 49 / 50
46.04° N 6.90° E
RMS Res.: 0.4 s
Quality: A
Az. Gap: Tl
J Min. Dist.: 3.4 km

o Take‘off angles:
_A't the mam Eventi ami: C ed/KPZOlldl I
-’In future‘ in.3D model (NonLinLoc

TravelTime | Moveout | Polar  FirstMotion |
Filter is not active
NP1: 148/89/16 NP2: 58/74/179

<l

MLv 2 Method: NonLinloc(L2)

mb = Earth model: swiss 3D

b : Updated: 2011-08-21 20:09:40

Mwitat) - sta Loc/Cha Res Dis (km) / Az| Time +- 4

Phases: - EMV HHZ -0.38 3.4 11/19:39:46.55 0.0255

RMS Res.: - M sg CH EMV HHN 0.92 3.4 0.025s
M Pg CH SALAN EHZ -0.01 13.9 :39: 0.0255

Event ID: smi:ch.ethz.se M sg CH SALAN EHZ 0.31 13.9 28/19:39:49.85 0.05s

Agency ID:  SED M sg CH SMUR HGN -0.16 27.2 6/19:39:53.05 0.055

. manual M Pg CH SMUR HGZ 0.09 27.2 6/19:39:49.86 0.0255
M Pg CH SMUK HGZ 0.27 28.4 9/19:39:50.29 0.05s

@ ) M sg CH SMUK HGZ 0.52 28.4 9/19:39:54.18 0.1s

SCE M Pg CH GRYON EHZ 0.18 29.7 35/19:39:50.49 0.0255

M sg v MRGE HHN 0.15 318 157 19:39:55.05 0.05s
M Pg v MRGE HHZ 0.25 31.8 157/19:39:51.00 0.025s
M Pg CcH AIGLE HHZ 0.13 34.8 9/19:39:51.19 0.025s
M sg CH AIGLE HHN -0.16 34.8 9/19:39:55.27 0.05s
M sg CcH NOV2 EHN 0.04 375 35919:39:56.27 0.05s
M Pg CH NOV2 EHZ 0.01 375 359/19:39:51.54 0.0255
M Pg CcH NOV1 EHZ 0.08 39.7 352/19:39:51.98 0.025s
M sg CH DIX HHE -0.01 403 82/19:39:57.54 0.25
M Pg CcH DIX HHZ 0.31 403 82/19:39:52.61 0.0255
M Pg CH siov HGZ 0.26 43.1 58/19:39:52.87 0.025s
M Pg FR RSL 00.HHZ 0.50 443 209 19:39:52.25 0.025s =

INonLInLoc 'I il Profile: Iswlss_BU_LZ 'I I” Fix depth I 8.6 km I~ Distance cutoff 1000 km

Relocate | Seismicity Viewer |

Plckerl Importplcksl Compute magnltudesl Conﬂrm.l

e2]p7
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Event review with scolv

800

File Edit View Settings Help

X scolv@sc3rt.ethz.ch

i

(000 |X| Commit location

¥ Update origin jtudes | Event | Events

[V Fix this origin as preferred location. i = - -
Time: 2011-08-21 19:39:44 Distance | Azimuth | TravelTime | MoveOut | Polar | FirstMotion |
Set event type to  [earthquake =l filter & not active
- Depth: 8.6 km +/- 0.5 km e
Set origin status to [confirmed =l
Lat: 46.034 ° N +/- 0.3 km
NOTE To fix the origin involves that successive Lon: 6.892 °E +/- 0.5 km 1.6
origins are not considered as preferred origins by
the event associator (scevent) until another Phases: 49 / 50 .
origin is fixed again. Fixing an origin overrides the -
automatic rules of setting an origin as preferred AEESE was 0.8
il Quality: A a °
[V Return to event list after commit Az. Gap: qad = v %l @i °
L 5 oo, B . I T
Min. Dist.: 3.4 km T 0 LA S =
,ﬂ 5w . L o ®
o Bm . °
o o = D
EventID: smi:ch.ethz.sed/KP20110& 08 o
Agency: SED '
Author: jclinton2
Evaluation: confirmed (M) 1.6
Method: NonLinLoc(L2)
Earth model: swiss 3D
Updated: 2011-08-21 20:09:40 ¢ 2 i o 280 Ak Al
y paated: - - Distance (km)
el - Status Phase Net Sta Loc/Cha Res Dis (km) / Az| Time +/- =
Phases: = M Pg CH EMV HHZ -0.38 3.4 11/19:39:46.55 0.025s
RMS Res.: 5 M Sg CH EMV HHN -0.92 3.4 11/19:39:47.45 0.025s
Z M Pg CH SALAN EHZ -0.01 13.9 28/19:39:47.97 0.025s
Event ID: smi:ch.ethz.s¢ M sg CH SALAN EHZ 0.31 13.9 28/19:39:49.85 0.05s
Agency ID:  SED M Sg CH SMUR HGN -0.16 27.2 6/19:39:53.05 0.05s
= manual M Pg CH SMUR HGZ 0.09 27.2 6/19:39:49.86 0.025s
. M Pg CH SMUK HGZ 0.27 28.4 9/19:39:50.29 0.05s
@ K M Sg CH SMUK HGZ 0.52 28.4 9/19:39:54.18 0.1s Eo
g0k M Pg CH GRYON EHZ 0.18 29.7 35/19:39:50.49 0.025s
M Sg v MRGE HHN 0.15 31.8 157|19:39:55.05 0.05s
M Pg v MRGE HHZ 0.25 31.8 157(19:39:51.00 0.025s
M Pg CH AIGLE HHZ 0.13 34.8 9/19:39:51.19 0.025s
M Sg CH AIGLE HHN -0.16 34.8 9/19:39:55.27 0.05s
M Sg CH NOV2 EHN 0.04 37.5 359|19:39:56.27 0.05s
M Pg CH NOV2 EHZ 0.01 37.5 359/19:39:51.54 0.025s
M Pg CH NOV1 EHZ 0.08 39.7 352|19:39:51.98 0.025s
M Sg CH DIX HHE -0.01 40.3 82(19:39:57.54 0.2s
M Pg CH DIX HHZ 0.31 40.3 82/19:39:52.61 0.025s
M Pg CH SIoV HGZ 0.26 43.1 58/19:39:52.87 0.025s
M Pg FR RSL 00.HHZ -0.50 443 20919:39:52.25 0.025s ;l
INonLinLoc 'I ﬁl Profile: Iswiss_3d_L2 'I I” Fix depth 86 km | Distance cutoff 1000 km
Relocatel Seismicity Viewerl Pickerl Import picksl Compute magnitudesl Conﬁrm,l

=)
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SED Developments & Contributions: Pipeline Optimization

Direct SED Developments & Contributions to SC3 (FINISHED):

* Baer-Kradolfer Picker plugin

* Mlh plugin (Ml from horizontal components)

Ongoing testing: Data Mining of the existing databases (approx. 1 year of data)
instead of single play-backs.

* Benchmark test for different pipelines (latency, precision, etc.)

* Assess strategies for automatic location quality (crucial for automatic alerting) for

autoloc as well as reloc modules. Adopt strategy from old system (quality defined by
station residuals).

SC3UG2011 | SC3 at the Swiss National Seismic Network cehweizerischer Erdbebendienst Eidgenassische Technische Hochschule Zirch
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SED Developments & Contributions: SC3 Waveform Parameterization Module

SED ShakeMap : KP200901041530 / 47.176 / 9.359

Sun Jan 4, 2009 03:30:30 PM GST M 4.1 N47.18 E9.36 Depth: 4.0km 1D:KP200901041530

B

46°
Map Version 5 Processed Mon Nov 23, 2009 01:49:45 PM GST, -- NOT REVIEWED BY HUMAN
PERCENED  |Not felt| Weak | Light |Moderate| Strong |Very strong| — Severe Violent | Extreme
Pg}ﬁ'ﬂéﬁ" none none none | Verylight | Light Moderate [Moderate/Heavy| Heavy |Very Heavy
PEAK ACC.(%g) | <.17 |.17-1.4| 1.4-3.9 | 3.9-9.2 | 9.2-18 18-34 34-65 65-124 >124
PEAK VEL.(cnv/s) | <0.1 |0.1-1.1 [ 1.1-3.4 | 3.4-8.1 | 8.1-16 16-31 31-60 60-116 >116
INSTRUMENTAL

Automatic Generation of ShakeMaps

SC3 waveform parameterization

module in the framework of the NA3
NERA Project:

* Populate SM database with relevant
ground motion parameters (PGV,
PGA, response spectra, etc.) in near
real-time for e.g. engineering
purposes.

* Input for USGS style ShakeMap

SC3UG2011 | SC3 at the Swiss National Seismic Network

ETH

Eidgendssische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich
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SED Developments & Contributions: SC3 Waveform Parameterization Module

SC3 waveform parameterisation module. Developed by SED+GNS+GA & GEMPA
Presently under testing at SED.

Waveform extraction for I

Proceccing scheme

tomputation of engineering

I SM and BB da

eters
. E

« Scheduling Prototype module developed by GEMPA

- automatic starn response

. * Under testing at the SED right now

- offline start .

* Waveform quer Fration
.q Y|« At the moment results as log-files and ShakeMap XML |[tra
- magnitude :
_ distance rd on Arias
* Module will be distributed once testing is finished
* Check on new wavs nout
* Selection of wavefd—< g ap Inpd
be processed * Computation of PGV

- saturation check * Processed waveform

- sta/Ita check archival (optional)

- co-location check
* Differentiation of velocity

traces
ETH
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Outlook & Outstanding Problems

SED developments & contributions to SC3 under development:

* Rapid early warning module using the Virtual Seismologist (VS) algorithm

* Downstream visualization software for quick event review, quality control, etc. (python +

obspy, mathplotlib).

* Planed: Extend post-pickers (automatic pick quality, S-picker, etc.)

Outstanding problems to be solved befo

2011-09-01T02:50:30.000000Z - 2011-09-01T02:50:50.000000Z

B 0;; CHRITOM. EAZ
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S é"%é

00000

00000
00000
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000000
ooooo

.0.. EE 0 .

CH.FIESA..HHZ

0.03F XS.EBELL..EHZ
02
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Outlook & Outstanding Problems

Seiscomp3 System Setup - Production - as planned September 201 |

Mainmaster |

sc3prodrz | gui [l sc3prodrzlprc

sc3prodhit| gui

VM, production
system,

VM, production
system,

VM, production

system,
GUI

GUI Processing

Mainmaster 2

sc3prodhitlprc

VM, production

system,

Processing

sc3greenland

VM, production
system for
Greenland calving
detection

N

DB replication DB replication
hitseddb
arclink
VM
Web production

eida

VM, with local
DB (metadata

only)

TD September 12,201 |

sc3pb

VM, testing
platform,

playback for
picker etc.

attached database
(read & write)

attached database
(read only)

Planned SC3 production
system at SED: Parallel
production
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