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Overview

This document summarizes procedures that may be used for various tasks
related to the operation and maintenance of the seismic monitoring station.

This document outlines procedures described during training conducted at the
Met Office and is intended to be used as a quick reference guide. Detailed
information regarding any of the software and / or equipment mentioned herein
may be obtained from the appropriate manual. Please note that this is not an
officially released Nanometrics document. It is simply a collection of potentially
useful information that I have pulled together into one place to help you as you
get familiar with Nanometrics equipment and seismology.

There are four areas discussed in this document:

= Seismic Event Analysis

= Archived Event Data Retrieval
=>» Trigger Tuning Suggestions

= Hypoinverse Configuration



Seismic Event Analysis

This section provides a high-level summary of a general analysis process that
may be used for determining event location and magnitude upon receipt of
notification that an event has occurred.

Sequence of Events

=> Event detected
Verify event is an earthquake

Retrieve supplemental data from at least three other stations

L 2 A

Incorporate station coordinate and instrument response information into the
supplemental data

7

Load supplemental data into Atlas as a SEED file Data Source

7

Add local station traces to the event

7

Position P picks and iteratively minimize station residuals to determine
location

= Apply WOOD-ANDERSON Instrument Simulation filter and position
Amplitude Picks to calculate event Local Magnitude, ML

=» Position Duration Picks to calculate event Duration Magnitude, Md



Detailed Explanations
1 Event Detected

The NAQS Server automatic triggering mechanism detects an event and a
notification email is generated.

2 Verification

Operator examines local station event data in Atlas to verify the event is not a
false trigger before proceeding.

3 Supplemental Data Retrieval
The Operator retrieves event data from as many other Indian Ocean stations as

possible. This can be done using the IRIS BUD mechanism. Currently there are
three Indian Ocean stations available from IRIS: G.RER, ILMSEY and II. DGAR.

Data in BUD

Data Streams: NET:* STA: *, LOC: *, CHAN: *
Day: 2007/0115
Latitude Range: -70.0-30.0, Longitude Range: 7.0-107.0

Near real-time trace data is retrieved from IRIS via ftp using the BUD web
interface:

http:/ /www.iris.washington.edu /bud_stuff/bud/bud_start.pl




First, perform a regional station search with the following parameters to select
stations RER, MSEY and DGAR:

Networks: Gand Il
Latitude: -22 to -4
Longitude: 55to 73

Click the “Today’ or ‘Select Date’ button depending upon when the event
occurred.

2 BUD Data - Microsoft Internet Explorer g@@

Ele Edit View Favortes Tools Help

QBaEk - @ - d E‘ | - search ’ Favorites 4]

Address | [0 hktps v, s washington. edu/bud_stufffbudibud _start. pl Vi Ed 5o Links

help || about BUD

Virtual Net: [AFTAC ¥

Define data filter: station; location: channel:

{asterisk is a wildcard)

Select region: 22 |<=LAT<=4 |, 55 |<=LON<=73 | Resetto default

Advanced Options
Selections below will be applied to the filtered data set and are optional

M&m:ﬁgz‘n’;f' [ Location [1 Data Latency [ Feed Latency
© Network
Show table of: [1 Data Latency [1 Feed Latency Summarize table by: © Station
@ Channel
The show option allows you to wiew a table of latency times of the filtered data set that can be summarized by network, station ar
channel. For more details about this aption, view the help file

&) ) Internet

On the data retrieval page, check the check boxes for the channels of interest:

* G.RER.00.BHZ

*  G.RER.00.BHN

* G.RER.00.BHE

* ILDGAR.00.BHZ
* IL.DGAR.00.BHN
* IL.DGAR.00.BHE
* ILMSEY.00.BHZ
« ILMSEY.10.BH1

« ILMSEY.10.BH2

Note that if any of the stations or channels do not appear, that indicates that it
was offline during the requested time period.
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Select “Ftp miniSEED data’, enter start time and duration corresponding to event
and click ‘Start Application’. Typically, a start time chosen five minutes prior to
the event and duration of thirty minutes is reasonable.

MiniSEED Data for 2007/01/22
NET: G, II, STA: =, LOC: *, CHAN: =, by Channel

Select time window, data, and application below, then start application:

O Wiggles (LOG chans excluded) Click here for help with Wiggles
O Gap/Overlap Analysis Tool (GOAT)
Start Application ] O Percent Available
® Ftp miniSEED data
O Request Dataless SEED (What's this? Meta data for use with miniSEED)

Start Time: |12 |15 |End Time: |13 |15 |or|Duration  or | AllDay

Network: G Network: 1T
O Select O Select
O Deselect O Deselect
Net.Sta.Loc.Chan (Lat, Lon) Net.Sta.Loc.Chan (Lat, Lon)

G.RER.00.BHE (-21.159. 55.746) II.DGAR 00.BHE (-7.4121, 72.4525)
G.RER.00.BHN (-11.159, 55.746) IILDGAR 00.BHN (-7.4121, 72.4515)
G.RER.00.BHZ (-21.159. 55.746) II.DGAR 00.BHZ (-7.4121, 72.4525)

Net.Sta.Loc.Chan (Lat, Lon) | Net.Sta.Loc.Chan (Lat, Lon) 2o
GRER.00BHE (-21.159, 55.746) ILDGAR.00BHE (-7.4121, 72.4525)
GRER.00BHN (21159, 55 746) | | ILDGAR 00 BHN (-7.4121, 72.4525)
G.RER.00.BHZ (-21.139, 55.746) ILDGAR 00BHZ (-7.4121, 72.4525)
[1 GRER.00.LDI (-21.159, 55.746) | |[1 ILDGAR.00.LHE (-7.4121, 72.4525)
O GRER00LHE (-21.159, 55.746) | |0 ILDGAR 00.LHN (74121, 72.4525)
O] GRER.00.LHN (-21.159, 55.746) | | ILDGAR.00.LHZ (-7.4121, 72.4525)
[1 GRER.00.LHZ (-21.159, 55.746) | | (1 ILDGAR.00.VEE (-7.4121, 72.4525)
[0 GRER00LKI (-21.159, 55.746) | |[] I.DGAR 00 VEN (-7.4121, 72.4525)
O G.RER.00.LMZ (-21.159, 55.746) | | (] ILDGAR.00.VHZ (-7.4121, 72.4325)
[] G.RER.00.VHE (-21.159, 55.746) | | [] ILDGAR.00.WDI (-7.4121. 72.4525)
O GRER.00 VHN (-21.159, 55.746) | | ILDGAR 10.BHE (-7.4121, 72.4525)
O G.RER.00.VHZ (-21.159, 35.746) | | ILDGAR.10.BHN (-7.4121, 72.4523)

[] I.DGAR.10BHZ (-7.4121, 72.4525)
[] I.DGAR 10LHE (-7.4121, 72.4525)
[ I.DGAR 10LHN (-7.4121, 72.4525)
[] I.DGAR 10LHZ (-7.4121, 72.4525)
] I.DGAR.10.VHE (-7.4121, 72.4525)
O] ILDGAR 10.VHN (-7.4121, 72.4525)
[] I.DGAR 10.VHZ (-7.4121, 72.4525)
ILMSEY.00BHZ (4.6737, 55.4792)
O] ILMSEY 00 LHZ (-4.6737. 55.4792)
[] ILMSEY.00.VHZ (-4.6737. 55.4792)
ILMSEY.10BHI (4.6737, 55.4792
IIMSEY 10 BH2 (-4 6737, 55.4792) |

Download the miniSEED format file using the link provided in the new window.
Give the received file a meaningful name (ex. 20070122-1_IRIS.mseed).



4 Include Metadata

The miniSEED format omits two important pieces of information for each trace:
station coordinates and instrument response. Station coordinates are required to
solve for event hypocenters. Instrument response information is required to
perform Local Magnitude calculations. There are two options for incorporating
metadata to convert the miniSEED file into a full SEED file:

=> Retrieve a ‘dataless SEED file’ from IRIS via the same mechanism (the BUD
web interface) used to download the miniSEED file. Merge the two files
using the IRIS tool jrdseed to create a complete SEED file. Refer to the
jrdseed and rdseed manuals on the IRIS website for details.
0 http://www.iris.edu/manuals/jrdseed.htm
0 http://www.iris.edu/manuals/rdseed.htm

=» Use the Nanometrics MiniSeedToSeed utility to specify the station
coordinates. MiniSeedToSeed will create a SEED file from a miniSEED file
using the station coordinates defined in its configuration file.
MiniSeedToSeed should be executed from the DOS prompt in the same
directory as the input miniSEED file. The configuration file,
MiniSeedToSeed.ini, should also be in the same directory. The generated
SEED file will have the same name as the input miniSEED file with the prefix
‘FullSeed_" (ex. FullSeed_20070122-1_IRIS.mseed). MiniSeedToSeed may
also be used to incorporate instrument response information; however, the
response information must be defined in a NMX formatted response file
generated using the Playback utility tresponse. tresponse is specific to
Nanometrics digitizers and can not be used to simulate the response of
digitizers produced by other manufacturers.

Give the resulting SEED file a meaningful name (ex. 20070122-1_IRIS.seed).

5 Load Supplemental Data into Atlas

Open Atlas and create a SEED file data source for the file created in the previous
step (ex. 20070122-1_IRIS.seed). Open the event.

6 Add Local Station Data

If not already present, create a NAQS Server data source in Atlas. Use the
username and password specified in the c:\nmx\user\dataserver.ini
configuration file. If it does not exist, create a channel data catalog for the NAQS

Server data source and open the channel list: MRIL.LHHZ, MRL.LHHN, MRI.HHE
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With the event from the previous step selected, double-click on each channel in
the NAQS server channel catalog to add the MRI channels. Note that the local
station channels from the NAQS server data source will have the required
metadata incorporated already.

Create a new SEED file data source (ex. 20070122-1.seed) and save the event
with all twelve channels (MRI: HHZ/HHN/HHE; RER: BHZ/BHN/BHE;
DGAR: BHZ/BHN/BHE; MSEY: BHZ/BH1/BH2) to the new data source.

7 Solve for the Event Location

Position P (or S) picks on one channel per station. Use the channel on which the
arrival of the P (or S) wave is most clearly visible. If necessary, apply filters in
Atlas to suppress cultural noise and make the arrival more visible.

Click the Locate button to solve for the event location. Set the result to be the
reference solution. Copy it to a new solution for editing.

Determine which station has the largest P (or S) pick residual. Adjust the P (or S)
pick for that station to minimize the residual. Solve and compare to the reference
solution. Repeat for the remaining stations.

Compare the resulting pick offsets to solutions for previous events to determine
trends (ex. the P pick for station MSEY must always be moved ahead 1 second to
minimize the MSEY P pick residual). Incorporate any observed trends into the
crustal model using the station delay file.

Compare the result to the values published by other seismic monitoring
organizations such as USGS or IRIS to evaluate accuracy. While still developing
the crustal model, fix the solution depth to the published value and repeat the
iterative residual minimization process.

8 Calculate the Event Magnitude
Local Magnitude, My

Local Magnitude is a measure of earthquake size based upon the maximum
ground displacement caused by the event. The maximum displacement is
typically caused by the S wave. Note that Hypoinverse, the location program
used by Atlas, assumes amplitude picks are in mm. As such, it is necessary to
apply the Wood-Anderson instrument response filter to convert the waveform
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from velocity to displacement. Local Magnitude is then determined by making
A picks on one or more traces as follows (if multiple traces are used, the average
of the local magnitude value corresponding to each is output):

=> Ensure that instrument response information has been successfully
incorporated into the SEED file by right-clicking on the trace and selecting
Instrument Response.

% Atlas - Seismic Data Analysns Tool [2004-09-28 17:12:22 Dur:1413s]

INEWF

i Catalegs | iFiters | JSolutions | | 7 demo.seedi2004-0928 17:12:22 Dur:1413s ot &
@ j Saved Filter Groups A

@ 7] Trigger 3

—

0.

I =

] E

o ] CILGUBHE 1]

® 7] LGU.BHE fram 2004-04-22 to 2006-08-30
[]] T|'WL\ jT [ RATINE ) combined Respanse

i ioaet i T O P O 4 O s P R | O s e e

] = o [ DIscRETE FILTER
Y| ciLBakBHZ \_/EL: e ) FIR_AD_M
= = o ) FIR_F5_O_M
‘ " e ) FR_F_cM
lﬁi Delete trace ;l - -
‘_L‘ CELGIBHE Display Trace Information r s
w
[ Instrument Response... ¥ For Trace
Spectra... ¥ History in 'C:inmxiatlasuseridemo.seed®
I : Y
i . Close
Y| clLLGuBHN B

59, Heiht: 714

2004-09-28 17:13:59.0374

= Apply a WOOD-ANDERSON Instrument Response filter (displacement
output) to the selected trace.

% Atlas - Seismic Data Analy'sis Tool [2004-09-28 17:12:22 Dur:1413s]

_‘l%lﬂus }'_‘lFmers !’JSMMS \ 7 demo.seedZ004.09.28 17:12:22 Dur:A413s 7

9 _—l Saved Filter Groups
e [_7] Trigger =
i
ad
I =
[v] =
(1] =
CLLGUEBH ™ _mi
Apply To All Traces =
HNew Filter ) =
Load Filters ey
Pd 3
\’\JITI"L“M Y] [ ] T e[
14m 186m 18m 20m zZm 29m 26m 28m 20m 32m
bl m\mlwm\m\wmmlw\ulumlul
\l\ CLBAK.BHZ

CLLGU.BHE

WJ

EEE
u\m.Em\.
f



Instrument Simulation Filter

Target Instrumem. Wood Anderson {mm) ¥

Select Filter x|

Output Motion: i | displacement > |
|Basit: Filter| |Butterwnrth|

V| Waterlevel {%): 150
Instrument Response: e e Q

|Imrerse Instrument Response] Instrument Simulation [ Lower Cutoff (H:

[ Upper Cutoff (Hz):

[ ox || CANCEL |

Special:

|Mmiun| |Trend Remm.ral|

You will notice a change in the shape of the selected trace as it is converted
from representing velocity to representing displacement.

= Apply an A pick to the single largest peak-to-peak amplitude change.

_iCatalogs | _Fiters | _Solutions | 7 temo.seed2004.00.28 17:12:22 Dur:1413s

@ [_T] saved Filter Groups E I
e ] Trigger A =
200
e
I -
[v] e
=] =
© __] CILBUBHE B
9';;1 Combined Response =
9 J Instrument Simulation Lo
Source Instrument -
o - =
g [T ] [l ] o
=T 435‘ 445‘ ‘W'm‘ 15m| 1Bm‘ ZUm‘ sz‘ Zﬂm‘ Zﬁm‘ ZEml 3Um‘ 32m| 34m|
=4 il Sl b e bl b b e e e e e L et e B e e
=
B 1461 = . .
5 e = =
z AU B 3
— Y| CLBAKBHZ b s i u_:;
1 10 Rl 3 =
Frequency in Hz E El
=) i) =
e = =
(¥ ciLcuBHE oo e =
B ] =
b gz
# 2 =
Y| cwcusin ned T g |
= D e
P004.09.28 17:16:56.4124__ Height: -3.57

= C(lick on the Locate button to perform the calculation. Note that the event
location should have already been determined and the corresponding P (or
S) picks still active.
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_ICatalogs | IFiters |"_JSolutions o @
-3 [ Saved Filter Groups
- pis|
& Trigger B
100y
-Hypoinverse Resuits for Solution: 00:00:00.0000 nnd
Date: 2004-09-28 RMS Error: 0.24 sec Phases Used: 4 4
[ I ] ¢ILGU.BHE Time: 17.15.24.7200 Horizontal Error: 5.71 km Number of § Picks: 1] B
Latitude: 257752 N Vertical Error: 1277 km Maximun Azimuthal Gap: 271 deg 10T
& 7] combined Respanse Longitude: 1203788 i Azimuth: 174 deg Hearest Station: 43k E|
® Instrument Simulation Depth: 1 Dip: 65 deg ampitude Magnituge: 5,05 ) 3
Source Magnituc_5.05 Local_Peak-Peak Size: 1388km  Duration Magnitude: E
200
0.0E0 T HYPOINVERSE 2000 STARTING
& 21 STATIONS READ IN.
e 0 STATION DELATS SET FOR HODEL 1 ]l TRl
g-1.4E1 0 STATION DELAYS SET FOR MODEL 2 4 =
E 200409251715247235 4651120 2273 175505 4271 43 2417565139932821 485 0 181 § 0 5711277 0O | =5
51 =
FRIEY 7 % FHL CI BEE P 0200409251715 3283 -23100 O 6 O 00 0 0 04354500 0 0201 e
Frequency in Hz i &F |
MM CI BHE P 0200408281715 3596 -25100 0 6 O 00 0 0 0e6lgdason o 0145 | | al
[+ =1
Column:  Row: | Ok | [ Dont show this panel again. 7|
JE il -
| =1
| a
‘ j\ Mhﬂmm e : &
18y
4] I 3 S S S S R S S R s s
[2004.00-28 17:16:48.3374  Heiaht: 0.96

Duration Magnitude, M

Duration Magnitude is a measure of earthquake size based upon the duration of
the shaking at a station as a result of the event. Instrument response information
is not required and Duration Magnitude is a quick way to calculate an initial
estimate of the event magnitude. However, in general it is less accurate than
amplitude magnitude techniques. It is determined by making D picks on one or
more traces that already have P picks, as follows (if multiple traces are used, the
average of the duration magnitude value corresponding to each is output):

= Apply a D pick on the selected trace to indicate the time at which the shaking

at the corresponding station, caused by the event, came to end. The selected
trace must also have a P pick indicating the time at which the shaking began.
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_i Catalogs | _JFilters | 1 Soltions | of E
@ ] Event 2004-08-20 17:12.22 Dur-1413s 4
& I {pifin6:00:00.0000 P

[preferred] Needs ta be located

name: 00:00:00.0000

date: 2004-08-28

timn 17:15:24.2100 GMT

location:  35.7766 N 120,378 W

depth: 0.47 km

magnitude: 5.05 Local Peak-Peak @l

i o
(]
A [ ]
2ss| 275| 14m 1om| tom| | |z Zm| | 2em| s - azm) sam|
el T 14 P 4 O Y Y Y P T YT O o P S v T P
CL.BAK.BHE
CLBAK.BHN iy #
Needs to be located
name:  00:00:00.0000 1
date: 1970-01-01 |
time: 00:00:00.0000 GMT | s o . n i =
location: 0S0W
depth:  Bkm T ———— -
magnitude: : : : i
[2004.00.28 17:16:13.8558 __ Heinht: 8.8037E5

= C(lick on the Locate button to perform the calculation. Note that the event
location should have already been determined and the corresponding P (or
S) picks still active.

&

(] I Solutions | i E
@ :] Ewent 2004-09-2817:12:22 Dur1413s §

@ I [pio0:00:00.0000 2End
[preferred] B
name: 00:00:00.0000 =3
date: 2004-09-28 3
time: 17:15:24.2200 GMT 18]
location: 357758 N 1203783 W 3
depth: 0.55 km A - Hypoinverse Results for Solution: 00:00:00.0000 =
annkuee: b Ensalkaalckeak Hit Date: 2004-09-29 RMSEmor:  005sec  Phases Used: 4 3

—| Time: 17.15:24 2200 Horizontal Error: 3 68 km Number of S Picks: o oo :
Latitude: 357768 N Vertical Error:  11.67 km Maximun Azimuthal Gap: 271 deg ]
Longitude: 1203783 W Azimuth: 176 deg HNearest Station: 44 km —
Depth: 0.55 km Dip: 72 degy Amplitude Magnitude: 505 E
Magnitude: 5.05 Local_Peak-Peak Size: 1223km  Duration Magnitude:  (5.97) e
HYPOINVERSE 2000 STARTING =

z1 STATTONY READ TN. 3
0 $TATION DELAYS SET FOR MODEL 1 2E6]

0 STATION DELAYS SET FOR MODEL 2

2004092681715242235 4655120 2270 55505 4271 44 S17672122333015 213597 80 - 0 3681167 0O \azml ‘34,“' |
Y R ) Y v A

61
IPHL CI BHE P 0200409281715 3283 alze 0 & a og 0 0 0 436 3300 O nzoL
i
m cien 5 CI EHE P 0200409281715 3596 -1126 0 & a oo o o 0 619 3200 0O 0145

E’ ] ]

— Column:  Rowr: ‘ Ok ‘ [T] Don't show this panel again.

CLBAK.BHN

Meeds to be located

L\le\ﬁh

00:00:00.0000

monon MWW

00:00:00.0000 GMT el
location:  050W skt ; ;2
depth: 0km

magnitude:

2004-09-28 17:19:11.9558
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Archived Event Data Retrieval

To develop knowledge and skills, it is recommended that operators practice
generating solutions for event location and magnitude using known events.

The following section outlines a procedure which may be used to search for
known events and retrieve the corresponding data required for analysis.

Sequence of Events

=>» Event Selection (SeismiQuery)

= Determine Stations in the Region of Interest (SeismiQuery)
> Determine Data Availability (SeismiQuery)

=» Data Retrieval (WebRequest)

1 Event Selection

A list of known events may be generated for a particular region using the IRIS
SeismiQuery tool:

http:/ /www iris.edu/SeismiQuery/events.htm

The search may be limited using additional criteria such as time of occurrence,
magnitude and depth.

Enter the desired criteria and select the “View Results” button. A new window
will open with the results of the search presented in tabular form. Note that the
geographic search region may be defined using latitude and longitude
boundaries or by specifying Region and Subregion codes. The Mauritius-
Reunion area corresponds to region 33 and subregion code 427.

Each row corresponds to a different solution for an event. There are often
multiple solutions from different organizations or representing different
magnitude measures for a single event. Separate events are defined using the
Group ID column.
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Query for Events

magnitude >=| o< | mag type

depth >=| | << | contributor| |

i

e e 0] [ ] 05 ] and [y ] [t ][00 |

catalog Wiew the earliest and
PREFERRED latest time for which
1SCCD data is available for each
MHDF catalog type.

Flinn-Engdahl Group Events

code group all entries by time

region I:I jistance within
egrees

region | |

(text)

(subregion)

within seconds

group all entries by

l View Results H Email Results

latitude and
longitude

NORTH

[

WEST EAST

|

SOUTH
L

You can search by
latitude and longitude
OR Flinn-Engdahl
codes or text - but not
both.

Need help with this
query?

L V. PSS ISR P S ==

Event selection criteria:code = 427 region = 33

Your query returned 247 groups and 1304 rows.

Group definition: time_delta = 5 and dist_delta=1

Page 10f 33

GROUP|  TIME e (o o P — REGION

| ; ey |CONTRIBUTOR |CONTRIBUTOR | ‘ | @
1 2?32_112723 200% 66446 1042 MB WHDF  NHC NEIC o7 13 &Ug;rmsmmm
2 zfgﬁﬁg 1763 65943 1048 MB |WHDF  NEIC NEIC a7 33 ;&gl_gms.ﬁﬁbmm
2 if?‘j,ﬁiﬁﬁ 1765 65.9{-3:. 1046 MS |WEDF INEIC NEIC 27 33 ;E*G%ETUSREUMO\
2 | et 765 65943 1056 My WEDE NEIC NEIC 27 33 ;ié}‘g;.ms‘ﬂhmm
2 ifgg‘?__iﬁg 1765 65.9%3:. 1057 MW |WEDF NEIC RV 427 33 ;‘EG%FUSREUMO\
2 s 475489658546 1057 MO NEICALRT e NEIC 07 3 ;&?}%‘?US‘REUMUN
2 iﬁﬁg 1755 55.3:‘:. 1057 M |[FINGER NEIC NEIC 27 13 gcg{rmspﬁumm
2 zfgﬁi’;g 7519|5855 1048 MB QD hErc NEIC 427 3 ;&z}gms_ﬁwmm
3 W60 1oy es7g0 51 MB WHDF  NEIC NEIC 7 53 MAURITIUS REUNION
2 Station Selection

SeismiQuery may also be used to determine what stations are located in the

region of interest:
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http:/ /www iris.edu/SeismiQuery/station.htm

Define a geographic search region using latitude and longitude boundaries
surrounding the event epicenter. Specify a start and end time corresponding to
when the event occurred to insure that only stations active during the event are
returned.

View Station Inventories
This information reflects station run times but does NOT necessarily reflect data availability.

To check for data availability, use the by station, by network or by timeseries tools.

Click in the checkbox { ) of each element you want [ latitude and
included in your query results (help) [ longitude
virtual network O
NORTH
network 0
station
) WEST EAST
elevation [ »= <= 50 75
start time [ |2006 11 24
, SOUTH
end time [ |2006 1 26
site like [ -25

network [
affiliation like

View Results
Email Results

Show lists of permanent and temporary network codes

A new window opens listing the stations matching the search criteria. Use the
‘Make Station Map’ button to generate a map displaying the station layout.

7 IRIS DMC: S0L Query.... = B[] "

File Edit View Favorites » .|','

Q- © |42

13

| a
[NETWORK [STATION
G 'RER
i DGAR 4z 4z
i MSEY

Your query returned 3 stations.

20" 20
‘o
Legend:
24 24 G e
u
5 5 S 5 : n = Database Query:
=2 s o o o8 2 i station.startime <= 11/26/2006
station.endtime > 11/24/2006
station.latitude ranges from -25 to 0
- station longitude ranges from 50 to 75
2] B Internet s N
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3 Determine Data Availability

Use the SeismiQuery tool to verify that the stations in the region of interest have
data available when the event occurred.

http:/ /www.iris.edu/SeismiQuery/day_f.html

Select the link on the left corresponding to the station network and year in which
the event occurred. Select the link corresponding to the station in the list that
appears in the next column. Select the day of the year on which the event
occurred.

2 IRIS: SeismiQuery - Data Holdings by Station Query - Microsoft Internet Explorer

File Edit View Favorites Tools Help F;r"
@Back T s \ﬂ @ :_;_‘J }.-'Search ‘:"r Favorites @Media Q‘I ’v ,; s _,l 'a

T [ — = v By Lk @

& mm-

WY XZ _ [— 2006 II DGAR 2
2006

AF AK AR AT AU B AAK

AV A7 BE BK CC ABET

CH €1 CN CU CZ ﬁi . J.anuaryl February . T'\fl'arsh !

EMER FA G GE ASCN Su Mo Ti We Th Fr 5a Su Mo Tu We T};m Ff 5a S5u Mo Tu We T::A Fr Sa

GR GTIC T IM ﬁ % & B 4 8 B 7 12 3 4 2. & 8 4

Ty, e & § 38 3% 33 33 34 ¢ o, ooy O - b e B 5 & 7 & = 38 33

IJ IWEN EZ LB % 15 16 17 18 19 20 21 312 13 14 15 16 17 1B 12 13 14 15 16 17 18

LD LI MB MN MS C_\—H_A 22 23 24 25 26 27 28 1530 21.23-23:234 35 8 20 23 32 23 24 35

MX MYNE NL NM Coco 29 30 31 26 27 28 26 27 28 29 30 31

NN NP NR NZ PB DGAR

PE PI PN PR P8 %q April May June =
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A table is presented summarizing the data available on a channel by channel
basis for the day selected.
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A IRIS: SeismiQuery - Data Holdings by Station Query - Microsoft Internet Explorer E]@EI
}Ja

Fle Edit View Favorites Tools Help
@ Back ~ () \ﬂ @ __;‘J /.7 | Search “r Favorites @ Meda €2} (- ‘; ™ 'Eﬂ
address | 8] hitp:foww.iris.ech/SeismiQuery day_F. htm v B Lk ®
2 o | i | rmpornes [empnewons | snembied |_evets | comments S|
WY XZ A A ~
2006 12006 NET [STATION CHANNEL [STARTTIME ENDTIME LOC |QUALITY
AF AK AR AT AU 5 AAK I DGAR |[BHE [2006-11-29 00:00:00.0[2006-11 30 00:00:00.0| 00[R
Al A% BE (Bl 66 kT I [DGAR BHE 2006-11-29 00-00:00.02006-11-30 00:00:00.0 10R
I DGAR |BHE 2006-11-29 00:00:00.0 2006-11-30 00:00:00.0| 00/Q
I [DGAR [BHE |2006-11-29 00:00:00.0 [2006-11-30 00:00:00.0  10/Q
I [DGAR [BHN 2006-11-29 00:00:00.0 [2006-11-30 00:00:000  00[R
I [DGAR |[BHN [2006-11-29 00:00:00.0 [2006-11-30 00:00:00.0 10 R
I DGAR [BHN '[2006-11-29 00:00:00.0 2006-11-30 00:00:000| 10/Q
I DGAR [BHN 2006-11-29 00:00:00.0 2006-11-30 00:00:00.0 00|Q
I DGAR |BHZ [2006-11-29 00:00:00.0[2006-11-30 00:00:00.0| 00[R
I DGAR |BHZ 2006-11-29 00:00:00.0 |2006-11-30 00:00:00.0| 10[R
I DGAR |BHZ 2006-11-29 00:00:00.0 2006-11-30 00:00:00.0| 00/Q
I [DGAR [BHZ |2006-11-29 00:00:00.0 [2006-11-30 00:00:00.0 10/Q
I DGAR [LHE 2006-11-28 00:00:01.0 [2006-11-29 00:00:01.0  00|Q
o [m DGAR  [LHE [2006-11-28 00:00:01.0(2006-11-29 00:00:01.0  10/Q .
ﬂ Internet

Confirm that data is available for the time period corresponding to the event
occurrence for each channel of interest. Repeat for all stations.

4 Data Retrieval

The available data may be retrieved using the IRIS WebRequest tool:

http:/ /www iris.edu/data/WebRequest.htm

Fill out the required user information, enter ‘B’ to request the best data quality,
select ‘Electronic (FIP) for the media choice and enter a meaningful label for the
dataset.

Scroll down and define the requested data set by entering station, network, start
and end time, channel specifier and, optionally, location information. Click on
the “Send Request’ button to submit the request to IRIS.

A new window opens indicating that the request has been delivered. A request
confirmation email is generated immediately by IRIS and sent to the address
specified in the User information section.

Once IRIS has compiled the requested dataset, a second email is sent to the

address specified in the User information section indicating an ftp site at which
the data may be retrieved. In my experience, this process takes three minutes.
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WebRequest

This is a data request form that allows users to submit BREQ_FAST-formatted data requests to the DMC.
[* required fields]

User Information

*NAME: |Michae| Laporte ‘

*INSTITUTION: [Nanometrcs \
*ADDRESS: Cttawa, Canada

*E-MAIL: |michaeHaporte@nanometrics.ca ‘
*PHONE: 6135926776

*QUALITY: B |

Media and Label choices

MEDIA: | Electronic (FTP) v
ALTERNATE MEDIA: |DAT 4mm v

ALTERNATE MEDIA: |DLT v

LABEL: [20061125_Event |

use '?' CANNOT -

. use '?" when

when wildcard STARTING TIME ENDING TIME e LOCATION
wildcarding|  this field wildcarding

Network or
Station Virtual
Network

GRFO U 1995 | 01 | 02 | 00 | 18 | 10.4 | 1995
RER | |G [2006 |

Year |Month|Day |Hour | Min Sec Year

yyyy | MM (DD | 00 |00 |oo.0 |Yvvy Channel names | LOCID

DD oo 00 | 00.0

10.4 SH? B??

BH?

BH?

| | 1]
| | L
[CI G4 | 1]
| | L]
| | L]

DGAR | |1

| [0 ] w0 Jlo | [ ]
| [ ] B0 o] M ]
msey | i 2006 [[11 |f25 [r0 J[so [o 2006 |[i1 Jlz5 0|
| [ 1] CIC 1 [ 1]
| [ 1] CIC 1 [ 1]

o
o

Send Request

A http://www.iris.edu/cgi-bin/breq_fast.pl - Microsoft Internet Explorer

File Edit View Favortes Tools Help ﬂ'

l\:s) ack \J E] @ ::j ):j Search 'iq\?Favorih&: Q\Media @ E::jv :ﬁ\'r' [;—,1 |_.| ﬂ

Address @ http: ffwww.iris. edufcgi-bin/breq_fast.pl V| Go nks

Thank you Michael Laporte, your request was delivered.

@ Done £ Internet
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£ 20061125_Event requested Jan_29,10:50 FEX
Iy
L3

: Ele Edit ¥ew Tools Message Help
g & 8 < X O O | w
Reply Reply Al Forward Print Delete Previous Mext Addresses
From: DCT Account
Date: Monday, January 29, 2007 1:52 FM
To: michaellaporte @nanometrics.ca
Subject: 20061125 Eventreguested Jan 29, 10:50
A SEED file for vour data request is ready for pickup at the
IRIS Data Management Center via fip.
We use an anonymous ftp account (File Transfer Protocol) on fip iris washington edu
for electronic transfer of completed requests less than 20 megabytes.
Your files will generally be removed 7 days from the date vou recefve
this email message.
Instructions for downloading vour data with a Web browser:
Your Web browser must be running on a machine with access to the disk
where you would like to download the data. To download your data, point
vour browser to this URL:
L s .. :
W'ashmﬁon.ed:.l.-‘pub.-'userdata.-"_\-ﬁchael Laporte
you will see a list of all downloadable files in vour directory, file names
based on your entry in the LABEL field of vour request.
Ifupon clicking a file name in the lst. vour browser attempts to load
the file to the screen, hit STOP and BACK and try a different "click”
method (i.e. some browsers use shift-click. some use alt or option-click
to download.)
Instructions for downloading via anonvmous ftp login:
| 1. From vour svstem. tvoe "fio fio.iris washinston.edu” or "fio 128.95.166.129" X

Proceed to the indicated ftp site and retrieve the complied dataset.

The dataset is in SEED format and should include all required metadata. As
such, the file may be opened as a new SEED data source in Atlas and event
analysis may begin immediately.

It is important to note that it may be appropriate and necessary to make
modifications to hypoinverse configuration files depending upon the location
and geometry of the stations used. For this reason, it is recommended that
events occurring in Northern California be used for at least the initial
familiarization period. The default hypoinverse configuration is tailored for
Northern California.
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Trigger Tuning Suggestions

Part of the initial development and configuration of the system will be to fine-tune the
triggering mechanism. The goal is to be able to detect as many real events as possible
while minimizing the number of false triggers.

Triggers are configured in the NAQS Server configuration file c:\nmx\user\Nags.stn.
They define a passband of interest in the frequency domain by specifying a low pass
tilter and a high pass filter. Short term (STA) and long term averages (LTA) of the
signal in the passband are continuously calculated and compared to each other. If the
STA exceeds the LTA by a defined ratio, a trigger is activated. If a predefined number
of triggers occur concurrently on separate channels within a predefined time period, an
event is considered to have occurred. The trigger to event relationship is defined in the
NAQS Server configuration file c:\nmx\user\Nags.ini.

More detailed information about STA /LTA triggers may be found in the NAQS Server
User Guide, the Taurus User Guide (8.1.3) and the NMSOP (IS8.1).

In general, trigger performance is something that must be continually monitored over
time and adjustments made accordingly. If a particular configuration is generating a
large number of false triggers, it should be adjusted to be less sensitive by increasing the
threshold ratio, increasing the STA time constant or decreasing the LTA constant for
example. If the trigger is missing too many real events, the configuration should be
adjusted to be more sensitive.

The passband of the trigger should be defined to include the frequency range
corresponding to seismic waves from a local or near-regional event and to filter out or
suppress cultural noise. One way to evaluate trigger performance in this regard,
without having to wait for events to occur, is to load data from known events into Atlas,
apply high and low pass filters corresponding to the trigger passband and observe the
change in the waveform. Ideally the onset of the event would become more
pronounced as cultural noise is suppressed. Various trigger passbands may be
evaluated quickly in this way.
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Hypoinverse Configuration

Alas uses Hypoinverse for event location and measurement. Hypoinverse is a
command based program written and used by USGS. Atlas creates a command
input file (c:\nmx\atlas\user\hypinst) that references additional files which
include commands that define everything required by Hypoinverse to produce a
solution (the crustal velocity model, station information, pick information,
magnitude calculation details, etc).

When the Locate button is clicked, Atlas invokes the Hypoinverse executable and
passes it the high-level command file (hypinst). Hypoinverse processes hypinst
and all of the commands in the files it references, solves for event location and
magnitude and generates an output file, HypoAtlasOut. Atlas parses the output
tile and summarizes the results generated by Hypoinverse.

ATLAS
AtlasStations
Jhyp i T
atlas.hyp
/ IAtlasCrustal \
Model.h hypinst HypoAtlasOut
CrustalModel P P i
hyp /
HypoAtlasin i T
HYPOINVERSE

Hypoinverse requires initial set-up and fine-tuning. This includes developing a
velocity model for the region of interest, updating station information (location,
weighting, delays) and configuring magnitude calculation parameters.
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To develop expertise, an important first step is for operators to read the Atlas
User Guide, the Atlas Installation & Maintenance Guide and the Hypoinverse
Users Guide.

Some of the more important files and commands are described below.
C:\nmx\atlas\user\hypinst

High level command file passed to Hypoinverse. It references Atlas.hyp and
HypoAtlasIn. There should be no need to edit this file.

C:\nmx\atlas\user\hypinverse\ Atlas.hyp

Primary command file. It includes commands to define station information,
crustal velocity model, magnitude calculation parameters, etc. It references

AtlasStations.hinv and AtlasCrustalModel.hinv. It may be edited and is an

important file with which to be familiar.

C:\nmx\atlas\user\HypoAtlasIn

Defines all pick information (P, S, A, D) passed to hypoinverse. This file is
created when the Locate button is pressed based upon the picks made in the
currently active solution. In general, this file should not be edited manually. It
may be necessary to become familiar with its format for debugging purposes.

C:\nmx\atlas\user\hypoinverse\ AtlasStations.hinv

Contains details about stations and their channels. It is created by Atlas every
time the Locate button is clicked. Atlas creates it using all stations defined in the
UserStations.hinv file and than adds entries for all stations currently in memory.
If there are duplicates, hypoinverse uses the first entry.

C:\nmx\atlas\user\hypoinverse\ AtlasCrustalModel.hyp

Defines the crustal velocity model. This file references additional files that define
crustal models and station delays. It associates the referenced crustal models
with geographic locations and station delay files specific to the given model.

This file and those it references must be edited manually and it is important to be
familiar with its structure and the associated commands.
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C:\nmx\atlas\user\HypoAtlasOut

Output file generated by Hypoinverse. It defines the results of processing from
the last time Hypoinverse was invoked. This file is parsed by Atlas and loaded
into memory. A summary of the results is presented along with the raw contents
of the file in the Hypo Display window opened after Hypoinverse is invoked.

Atlas.hyp Commands

« DIS Distance weighting

O OO O0OO0OO0OO0OO0oOOo

o

For progressive down-weighting of distant stations

DIS <ITRDIS> <DISCUT> <DISW1>  <DISW2>

ITRDIS = iteration at which distance weighting begins

DMIN2 = distance to second closest station in km

weight =1 for stations closer than DMIN2*DISW1

weight = 0 for stations farther than DMIN2*DISW2

cosine taper in between

if DMIN2 < DISCUT, use DISCUT instead of DMIN2

can expand the circle for epicenters outside the network but won’t get
too small for epicenter in a dense part of network
DIS415.03.57.0 = good for Northern California

DIS 2010001 3 => recommended start point for Indian Ocean

* RMS Residual weighting

0]

O OO 0O O0OO0OO0OOo

For progressive down-weighting of stations with larger travel time
residuals

RMS is root-mean-square travel time residual in seconds

RMS <ITRRMS> <RMSCUT> <RMSW1> <RMSW2>
ITRRMS = iteration at which residual weighting begins

weight = 1 for stations closer than RMSCUT*RMSW1

weight = 0 for stations farther than RMSCUT*RMSW2

cosine taper in between

RMS40.161.53.0 = default, good for Northern California

RMS 41000 1.0 3.0 =» recommended start point for Indian Ocean

« WET Weight Codes

o

0]
0]
0]
0]

Map weight factors to P and S wave weight codes 0, 1,2 and 3
codes 4 to 9 always have weight 0

code 0 gets full weight
Atlas only supports codes 0 and 6 (weights 1 and 0)
WET 1.0 0.75 0.5 0.25 => default
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* DAM Set iteration and damping parameters effecting hypocenter adjustments
0 Last field is D2FAR
0 D2FAR = maximum distance for the second closest station before
iteration is terminated
o DAM7300.50.90.0120.020.6 50250 =>» default
o DAM7300.50.90.0120.02 0.6 50 2500 =» recommended starting point
for Indian Ocean

AtlasCrustalModel.hyp Commands

* CRT Read alinear time gradient model in now
0 CRT <#> ‘filename’
0 generated using TTGEN

* CRH Read a homogeneous layer crustal model in now
o CRH <#> ‘filename’

+ DEL Read in station delays in seconds for crustal model
o DEL <#> ‘filename’
0 wuse 0 for all models
0 each line of delay file has: STN NETWORK delay(sec)

*« NOD Define circular epicenter region over which crustal model / delays apply
0 NOD <lat> <log> <radius> <transitionWidth> <#>

* MUL Indicate whether multiple, region dependent models will be used

o0 MULTIF <#>
0 if True, indicate default model for regions not defined
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