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. Completeness

(f ® Customer input important here — fo ge’r levels, standards, clarify expectations,



. Station Acceptance Functional Requirements

Heuristic rationale for technical details in the station functional requirements section are provided
in an appendix to this procedure.

EEW Station Assessment Procedure
Version 9
January 9, 2018

2.1. EEW system seismic station functional requirements:
2.1.1. Station location is known within 100 meters.
2.1.2. Station data accurate in time within 0.01 seconds.
2.1.3. Known calibration information relate recordings to absolute ground motion.

2.1.4. Sensor response is flat in the band 0.3 to 15 Hz to approximately recover sensor output in
native ground motion units with a single scaling factor per channel.
. . 0 Really, we want it in 1 s.
2.1.5. Data promptness (from ground motion impulse to data delivery for ShakeAle(t) <3.5 s 98%
of the time. Delays after data delivery and before availability to ShakeAlert aréeo
included in data promptness.
2.1.6.Data gaps and out-of-order deliveries in real-time data shall be considered late for
ShakeAlert purposes, and charged against the promptness criteria for the actual time in

the gap or out-of-order sequence plus the effective station unavailability time during
recovery of station real-time filter stream.

2.1.7. Station rms noise shall not exceed 0.070 cm/sec? in the 0.3-15 Hz band for more than 1
minute per hour averaged over one week.

2.1.8. Incidence of offsets, spikes, boxcars, and glitches with peaks of 0.34 cm/sec? in the band
0.3-15 Hz and durations of 0.03 s shall not exceed 20 per hour.

2.1.9.Internet-aware station components are secured to protect the station itself and the
ShakeAlert system from intrusion or compromise.

2.1.10. Process of station acceptance is recognized by EEW Central and documented.
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Station Request

h) ® @& https://eewreport.pnsn.org

Interfaces for Station Acceptance Tests

eew_stationreport Request

Notes: Duration are in hours, negative values will make the starttime the endtime. Max is +/- 700hrs.
center e.g.: IRIS, NCEDC, SCEDC.

eew_stationreport github page with details on what's calculated
sniffwave_tally github page with details

View the queue. Network name (ex.: CI, UW, NC) Cl
See what's currently cooking. .
See what's been cooked. Site name (ex.: RHC2, LUMI, BPRB) POR
Page with completed reports Location code (ex.: -- or 01) -
Station (e.g. ALKI) Operator code (SCSN, NCSN, or PNSN) SCSN
POR Email Address gbiasi@usgs.gov
Network (e.g. U
(9. UW) Submit Reset Form
Cl
Data Center (e.g. IRIS)
SCEDC
Institution ID; valid: MENLO, UCB, PNSN, SCSN, (blank)
SCSN Note 1: The seismic data analysis is done on the 100 Hz data channels

tartti - -dd hh: H . " . . "
Starttime (yyyy-mm mm:ss) Note 2: I will add a "Validate station" button to check for the data

2019-11-01 00:00:00

Duration in hours (float). Negative values are valid NCSN example for BK.PETY.00
48 SCSN example for CI.RHC2.--
Email PNSN example for UO.DRAN.-- Go ri”q

gbiasi@usgs.gov
PIPSQUEAK\




Station report for EEW certification: CLPOR
2019-11-01T00:00:00 - 2019-11-03T00:00:00 UTC

Generated: 2019-11-03T19:12 PT for gbiasi @usgs.gov Link to PDF

Site Information
Station Institution Lat. (deg N) Lon. (deg E) Elev. (m) Start Date
CI.POR SCSN 36.10368 -119.00343 198.0 2018-10-04T17:00:00

Sensor(s)

Channel Sample rate Sensor

BHE.-- 40.0 MBB-2,Velocity Transducer, METROZET

BHN.-- 40.0 MBB-2,Velocity Transducer, METROZET

BHZ.-- 40.0 MBB-2,Velocity Transducer, METROZET

HHE.-- 100.0 MBB-2,Velocity Transducer, METROZET

HHN.-- 100.0 MBB-2,Velocity Transducer, METROZET

HHZ.-- 100.0 MBB-2,Velocity Transducer, METROZET

HNE.-- 100.0 EPISENSOR ES-T,Accelerometer, KINEMETRICS
HNE.2C 200.0 EPISENSOR ES-T,Accelerometer, KINEMETRICS
HNN.-- 100.0 EPISENSOR ES-T,Accelerometer, KINEMETRICS
HNN.2C 200.0 EPISENSOR ES-T,Accelerometer, KINEMETRICS
HNZ.-- 100.0 EPISENSOR ES-T,Accelerometer, KINEMETRICS
HNZ.2C 200.0 EPISENSOR ES-T,Accelerometer, KINEMETRICS

Time quality
Pct. data w acceptable Clock locking/quality Pct. data w acceptable Clock drift/phase

no information no information

Data Promptness Metrics

Collected from earthworm WAVE_RING using sniffwave_tally

% data Total
% with without . Number
. combined data
Sniffed measurement acceptable gaps, of gaps
Channel . N . completeness

period latency including per hour

(<3.55) a (green = (<1)

- S >90%)

penalty

2019-10-31T17:01:00 -
CIL.POR.-- HHE 2019-11-02T16:50:59 99.928
(1 day, 23:45:24)
2019-10-31T17:01:00 -
CIL.POR.-- HHN 2019-11-02T16:50:59  99.928
(1 day, 23:45:24)
2019-10-31T17:01:00 -
CIL.POR.-- HHZ 2019-11-02T16:50:59 99.928
(1 day, 23:45:24)
2019-10-31T17:01:00 -
CILPOR.-- HNE 2019-11-02T16:50:59 99.928
(1 day, 23:45:25)
2019-10-31T17:01:00 -
CLPOR.-- HNN 2019-11-02T16:50:59  99.928
(1 day, 23:45:25)
2019-10-31T17:01:00 -
CLPOR.--.HNZ 2019-11-02T16:50:59  99.928
(1 day, 23:45:24)

Data Quality Metrics

B >0.34 cm/sA2 (<1)

CLPOR.--.BHE 0.02083
CI.POR.-- BHN 0.02083
CI.POR.--BHZ 0.0
CLPOR.---HHE 0.04167
CLPOR.--.HHN 0.02083
CI.POR.--- HHZ 0.0
CI.POR.-- HNE 0.10417
CLPOR.--.HNN 0.08333
CI.POR.-- HNZ 0.0

Reference: Station Acceptance Policy Document

© 2018, PNSN

Number of noise glitches per hour

100.0

100.0

100.0

100.0

100.0

100.0

99.928

99.928

99.928

99.928

99.928

99.928

per hour (<60)

0.0

0.0

0.0

0.20625
0.20573

0.32083
0.32167

0.80438
0.7375

0.0

0.0

0.0

0.0

0.0

0.0

Measurement period: 2019-11-01T00:00:00 - 2019-11-03T00:00:00 (2 days, 0:00:00)

RMS exceeding 0.07cm/s”*2 in s




2018 186 00:00:00.003 1400 16:00 18:00 20:00
T e e T ey e e T
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53205 4 ;
nginal
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31259 Channel Number of noise glitches per hour =~ RMS exceeding 0.07cm/s”2 in s
Oniginal
20999 >0.34 cm/s”2 (<1) per hour (<60)
S —p-}-!-»—»—{-——-i-ir—H—éH—H» ﬂ-’{} ~tH ’*I‘H‘H‘”"'iﬁ%—i——-l—HH CLSRA.BHE 0.0 0.0
RMS = 1309.9
CLSRA.--BHN 0.0 236215
7083 100 C[ SRA.--.BHZ 0.0 0.0 3
gl } | gk | \ b g Wt % }e **  CLSRA-HHE 00 6.47069
RMS =134 2018 186 00:0 i
Rl F | LRI Gsime  CLSRA.-HHN 0.0 32.34569 e
24951 079" l T wx  CLSRA.-HHZ 0.0 1.84139
B et || | Lol L | f H-11 e ™ CISRA-HNE00 10.82014
S | mm LA asana  CLSRA.--HNN 0.0 34.72889 S
s oo i |, o= CISRA-HNZ0O 2.47361
. . il ;
2018 186 00:00 - ' s ’ r 209:
g T ‘ ' A %‘ | .‘H,J, L i‘ " l ! “amuseo  Reference: Station Acceptance Policy Document -
AN B &
2018 186 00:04 lOIlQE 2136 _ © 2018, PNSN
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Index of /~igor/QC/20191005

(® crust.caltech.edu/~igor/QC/2(

Name Last modified Size

Parent Directory -

AZ/ 2019-11-02 11:59 -
BC/ 2019-11-02 11:59 -
BK/ 2019-11-02 11:59 -
cc/ 2019-11-02 11:59 -
CE/ 2019-11-02 11:59 -

C1/: 2019-11-02 11:59 -
2019-11-02 11:59 -
1U/ 2019-11-02 11:59 -
NC/ 2019-11-02 11:59 -
NP/ 2019-11-02 11:59 -
NV/ 2019-11-02 11:59 -
0o/ 2019-11-02 11:59 -
vo/ 2019-11-02 11:59 -

us/ 2019-11-02 11:59 -

pgoooooooeooooilvey

2019-11-02

Directory of measured

qualities.
HHZ and HNZ

AQMS and EEW triggers
Sorted views for situation

awdadreness

&

Index of /~igor/QC/20191005/CI

¢ @

® crust.caltech.edu/~igor/QC/20191005/Cl/

N

1= Post-event Message Text - Goog M Inbox (81) - shakealerteew@gma eewreport.pnsn.or

Name Last modified Size Description
Parent Director -
CI.HHZ.246.28.2019.278.L2Z.map.png 2019-11-02 11:59 1.3M
CI.HHZ.246.28.2019.278.1.2Z%.png 2019-11-02 11:59 180K
E% CI.HHZ.246.28.2019.278.L2Z.sorted.png 2019-11-02 11:59 178K
CI.HHZ.246.28.2019.278.L2Z.sorted.txt 2019-11-02 11:59 35K
CI.HHZ.246.28.2019.278.L27.txt 2019-11-02 11:59 35K
E% CI.HHZ.246.28.2019.278.contrib.map.png 2019-11-02 11:59 1.3M
CI.HHZ.246.28.2019.278.contrib.png 2019-11-02 11:59 183K
CI.HHZ.246.28.2019.278.contrib.txt 2019-11-02 11:59 24K

CI.

HHZ

.246

.28.

2019.

278.

trig.map.png 2019-11-02 11:59 1.3M

CI.

HHZ

.246

.28.

2019.

278.

trig.png 2019-11-02 11:59 152K

CI.

HHZ

.246

.28.

2019.

278.

trig.txt 2019-11-02 11:59 21K

CI.

HNZ

.339

.28.

2019.

.L2Z%.map.png 2019-11-02 11:59 1.3M

CI.

HNZ

.339

.28.

2019.

.L2Z.png 2019-11-02 11:59 241K

CI.

HNZ

.339

.28.

2019.

278.

L2Z.sorted.png 2019-11-02 11:59 238K

CI.

HNZ

.339

.28.

2019.

.L27Z

.sorted.txt 2019-11-02

CI.

HNZ

.339

.28.

2019.

L1227

Ext 2019-11-02

CI.

HNZ

.339

.28.

2019.

278

.contrib.map.png 2019-11-02 11:59 1.3M

CI.

HNZ

.339

.28.

2019.

278.

contrib.png 2019-11-02 11:59 227K

CI.

HNZ

.339

.28.

2019.

.contrib.txt

2019-11-02

CI.

HNZ

.339

.28.

2019.

278.

trig.map.png 2019-11-02 11:59 1.3M

CI.

HNZ

.339

.28.

2019.

278.

trig.png 2019-11-02 11:59 200K

CI.

HNZ

.339

.28.

2019.

278.

trig.txt 2019-11-02 11:59 30K
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data slices to check on site




Comparison of PSDs for all SCSN MBB-1/2, STS-2, STS-2.5, CMG-3T sensors for 2017

MBB-1/2 HHZ ——
STS2 HHZ —»—
STS2.5 HHZ —»—
CMG-3THHZ —=—

FIXING A NOISY STATION:

Maybe a shallow borehole sensor

e

~2 m borehole sensor can reduce effects of site
noise
Advantage at frequencies >1 Hz ~6 db (~4x)

MBB-1/2 HHZ —+—
STS2 HHZ ——
STS2.5 HHZ —»—

j - N ) CMG-3THHZ —=—

Ensemble average, shallow
borehole sensors in SCSN




. Shqllow bor-- e

(f ® Reduce wind exposure



® Shallow boreho e s ors are more available and may help with some j

(j noise problems




CIl.BOM
[CWB] Last 5 min stats:
CI.BOM has 33 channels of data

[ping averaged] 3/3 from cs-
import1: 29.6ms
[IP] 10.7.4.10

[plume] Seismic channels with
latencies:

BOM.HHE.CI. 0.30s
BOM.HHN.CI. 0.30s
BOM.HHZ.CI. 0.30s
BOM.HNE.CI. 0.30s
BOM.HNN.CI. 0.30s
BOM.HNZ.CI. 0.30s

[sensor,ZNE] STS-2.5 _A
[-26, 22, -12]

[voltage, temp] 12.75, 30C
[clock quality] 100 good

[UTC time] 2019/04/04 20:52:37
[PST time] 2019/04/04 13:52:37

* Please do not reply *




