Seismic Data: Linking Waveforms, Phase Readings & Source Parameters
Ray Willemann, International Seismological Centre

Digital recording of broadband seismic data has fundamentally changed seismology. The ISC Bulletin is evolving to
facilitate seismological research using sophisticated signal processing and statistical analysis of many data.

Formatted
“Comments”

Data currently in
variably-formatted
comments are being
parsed, then posted
in IASPEI SEISMIC

FORMAT (ISF).

Bibliographic
Citations

Early bulletins cite
research papers, a
service lost in more
prompt Bulletins.
The on-line Bulletin,
generated from a
database that can
be updated, could
help to restore it.

Station Info.

The first instance of
each station code
links to further
details, eventually to
include links onward
to sources such as
the NEIC and FDSN
station books.
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Federation of Digital
Seismograph Networks

New Types of
Measurements

ISF is extensible,
and ISC welcomes
contributions of new
data types, such as
cross-correlation or
AR-based times,
S-splitting and other
polarisation meas.,
and rms or other
non-traditional
amplitudes. The
ISC is investigating
the possibility of
making automated
measurements itself
following normal
manual analysis.

International
Seismological Centra

B i & e

DATA_TYPE BULLETI N | SF1.0
I'SC Bulletin for the event 987230 -

Centre Séismologique

MuerngyHapogre i
International

Codcmonormyechunii Llan

Internationales
Seismologisches Zentrum

987230 M ndanao, P | pp ne 151 ands

Event
Date

TR

| SN ] Lol S5

|BRe®R -

Centro Internacional

de Sismologia,

i e RVS Latitude Longitude Smaj Smn Az Depth Err Ndef Nsta Gap it
1996/ 09/20 04: 10:05. 00 4.0000 127.0000 uk NO
1996/ 09/ 20 04: 10: 27. 40 9.4500 126.3000 33.0 uk OB
1996/ 09/ 20 04: 10: 27. 40 9.4800 126. 3000 22.9 35 uk EIDC
1996/ 09/ 20 04: 10: 27. 60 9.4630 126. 2840 33.0 199 fe NEIC
(4RADIATED_ENERGY s Enery Uncert Aut o)
(# 17 400
(om0 Type cou Locat Fon Rare. 1 nténeity Seale Author)
But an PPT)
u PN Siiag PPT)
FPH Leyt PPT)
{Sscner vovent so torent Uncer ¢t hor)
(# 1.300 PPT)
(i T Siiike Dp ke N NS Plane tuthor)
BBP 25.00 66.00 110.00
163.00 31.00 52, 00)
Depth Hum syM het i cs of br ﬂaﬂhanﬂ m spl actm:m sei slmgmrvs )
{evENT TENSCR ot P NST Aut hor)
(# o0 GVD MR oM cWPp GhRT oMb ehR NGO durarian
@ 18 4.000 3.740 -4.000 3.520 1.300 0.060 3.520 35 USGS)
)
(%PHNJPN. AXES sc T_\ val T azlm s p\ B\ val B azlm B p\ P\ val P_azim P_pl Author)
ePa ePp fCLVD)
u 275,500 30500 6508 0. 010 18900 11,00 -5.590 95-00 22-00 USKS)
(um PLUES D Sirike Bp  fake 1P NS rane Autnor)
BDC 165.00 25.00  63.00
G 14.00 67.00 102.00)
1996/ 09/ 20 04: 10: 27. 90 9.6200 126. 4100 34.0 uk BJI
1996/ 09/ 20 04:10:33.60 0.10 9.5300 126.6600 1.1 1.1 90 22.0 uk HRVD
(#CENTRO D)
(FVOVENT_TENSOR s¢ MO fOLVD MR MIT  MPP WRT  MIP  MPR  NST Author)
[ €M) cOLVD eMRR  eMIT ohPP  eMRT eMP eWPR  NCD duration)
(% 18 7.500 5010 0.670 5,680 1810 4310 0430 s4 VD)
(# 030 0,03 0,030 0,080 0,090 0.030 122 2.4
5 Data used: G P body v
T addi 110 0 body vaves, al 0 mante vaves at 48 stations and 101 conponents)
(umwm S se Tl Tacim ol Bval mazim Bl Pval Pasim Pl Athor)
&Tp £ ePa epp fQL
u 18 7.420 307,00 6400 0. 160 167,00 13,00 -7.600 9200 2100 HAVD)
)
um PLUESTYD Siike Op  mke NP 1S Pane Author)
DC 158.00 26.00  58.00
0 13.00 68.00 105.00)
1996/00/20 04:10:28.22 0,92 1.11  9.4749 126.3234 3.2 2.8 90 39.5 8.2 318 396 2.00 172.00 mi uk |SCEHB
96/09/20 04:10:28.22 0.92 111 9.4749 126.3234 3.2 2.8 90 395 8.2 318 39 200172.00 mi uk 1 akigs
1996/00/20 04:10:28.22 0,92 1.11 9.4749 126.3234 3.2 2.8 9 39.5 82 318 39 2100 17200 mi uk | SCSP1
1996/09/20 04:10:28. 22 0,92 1.11 9.4749 126.3234 3.2 2.8 90 39.5 8.2 318 396 2000 172.00 mi uk 1SC
(#pP_DEPTH Dtmh Uncert Nphase Aut hor)
(# 150)
Mgnitude B Neta Author aigio
6.3 N 2132346
nb 6.3 20 MBS 2132347
V64 26 5 2132347
m s 30 &10C 2132348
m s 8 nEiC 2132349
[ 24 nEC 2132349
W 66 HRVDNEIC 2132349
Vo 59 USGS; NEI G 2132349
W65 USGS: NEI G 2132349
%64 BRKNEIC 2132349
m 56 ) 2132350
VB 64 ] 2132350
m 57 118 IS¢ 2132352
Vw63 82 15 2132352
Year Vol ume Paged Page2 Journal
5 76
CAUTHORS Tor o8, R G- S, Punongbayan,R S,
(ﬂ'\ TLE Autnhun fucusts on Taal : decade vol cano of the Philippines., Eos, v76, pp241-247)
Geophys, Fes, Lott
HOAUTHCRS ol Lvara, - Tamai K. Ful ot 0, H )
(#TITLE Mﬂnhu\ ogi cal studies of the A‘/u Trough, Philippine Sea - Caroline Plate boundary., )
1995 243 3 Tect onophysi cs
CHAUTHORS 1 sh 48, M.
(mTE  The se\smca\ly qui escent boundary betveen the Philippine Sea plate )
and the Eurasian plate in central Japan.)
zusmm i shi da@) p)
1 i News
o TLE | Mndoro siand. Pl ippines, earihquake and tsunam of fovember 14., 1995
1895 1117 1132 Tecto
CoAUTHORS el | R, A0 R - Ander son,C. D
(#TITLE  Cenozoic motion of the Philippine Sea plate: Palaeomagnetic evidence from eastern |ndonesia.)
(#HREF http: /v agu.org/)
1995 144 875 890 Pure Appl QDPMS
(#AUTHORS | mamura, F., Synolakis, C E, GcaE)
UTITLE  Field sirvey of ihe 109 Mndovo I'sland, Phi 1 ppi nes tsunani.)
1895 143 3146 Geophys. Res
(AR, Bosana, G M+ Sn butan T, Hrano N )
(#TITLE  The shear wave veloci ty siructure of the crust and uppermost mantle beneath Tagaytay.)
‘ P ppings inferred from receiver function analysis)
1995 43 755 761 J. Pnys. Earth
(#AUTHORS | daka, T., Hirata, N,
(#TITLE  The upper boundary of the Philippine Sea plate beneath eastern Kanto region estimated)
(+ romspatially high dense seismc array.)
Sta Dist EvAz Phase Tinme TRes AzimAzRes Slow SRes Def SR Ap  Per Qual Magnitude ATl D
DAV 2.48 197 04:11:115 4.3 T ~ 31003287
QP 7.26316.0 P 04:12: 08 6.4 e e 31003288
BAG 888 322.0 P 04:12:37.0 0.1 596.6 0.90 e 31003280
KM 1058 252.0 P 04130200 2.5 T e 31003390
SW 1139 154.0 P 04:13 11 0.4 T e 31093491
sw 39 04:15:09.0 s e 31093492
PO 1217 212.0 P 0413250 3.1 L 120 080 e 31093493
BE2  14.21 222.0 P 0414025 135 T e 31003494
NI 152 348.0 P 04:14:06.2 3.9 T e 31003295
TATO 16.09 344.0 P 0414111143 -1 T 150.2 0.80 e 31003296
HKC 1728 319.0 P 04: 14: 30 17 T e 31093497
e 17128 04:17:45.0 T - 31093498
JH 1756 50P 0414354 4.0 T - 31093499
SLK 1804 164.0 P 04141355 2.2 = 31003500
@H 1837 3100 P 04:14:22.5 0.6 S 31003501
@H 1837 04: 14: 42,50 39560.0 20.00 __ 31003502
@H 1837 04: 14: 42,50 222200 18.00 5.8 31003503
@H 1837 04: 14: 42,50 19050.0 20.00 5.4 31003504
Q7 1857 303.0 P 0414460 1.7 17600.0 8.00 i 51093505
Gz 1ss7 04:18:12.0 G 31003506
PG 1862 76.0P 04: 14: 42 Lo e 31003508
GAD 1862 76.0 P 04:14:44.20 0.8 1302.0 2.20 _ 31003507
G 1865 76.0 P 04: 14: 44 L4 T 31093509
JAM 1909 9.0 P 0414536 3.2 e 31093510
aTD 2096 134.0 P 0415110 0.6 e 31003511
WRK 2160 126.0 P 04151806 L8 e 31003512
SSE 22,04 348.0 P 0415220 0.9 856.0 150 i mb 6.0 31093513
SE 22004 04: 15: 22,00 151000 4.00 __ 31003514
SsE 2204 04:15:32.0 = 31003515
SsE 2204 04: 15 46.0 31093516
SE 2204 04:16:02.0 31093517
SSE 2204 04:19:15.0 31003518
SsE 22.04 04:19:15.00 L 46000.0 16.00 31003510
SSE 2.0 04:19:15.00 e 17900.0 16.00 6.0 31003520
SsE 22004 04:19: 15,00 T 842000 24.00 _ 6.1 31003521
JSU 2226 9.0P 0415249 1.7 L K 31093522
o 2304 390P 0415328 1.7 L 271.0 0.90 5.7 31003523
N2 23513440 P 04153606 1.1 L 90,0 0,80 6.0 31003524
N2 2351 04: 15: 36. 60 L 15140.0 8.00 _ 31003525
N2 2351 04:15:43.6 e 31003526
N2 2351 04:19:49.0 T 31003527
N2 2351 04: 19: 49,00 L 23180.0 16.00 31093528
N2 2351 04: 19: 49,00 L 273700 14.00 M5 6.0 31093529
an F Low F H ghF AuthPhas  Date  eTime wiime eAzimwizim eSlowwSlow  eAtp ePer ehag Author  ArriD
(rxou 9D 2132352)
HC 100 10.0 LR 1996/ 09/ 20 00 10.00.400 2.5 0.400 1234557.9 100 @OC 25636151
Mo Pt e 1995109120 01:27:05.123 3699 4.5 1.9
(#MN 1000 1234857 5.10.23)
(#NRX 199 909 1000 +1000.0 153567 ovto ®)
(#ooREC +0. 500 ~100.0 12345 0.12)
s BZHC 100 10.0 Py 1996/09/20 0200 0.000 100 0.400 2.5 0.400 0.1 0.0510EDC 25636151
1 BZHC 1,00 10.0 pPUGRP 1996/09/20 99.200 0,000 10.0 0,400 2.5 0.400 01 005  EDC 25616240
(NEASURE RECTI LI NEARI TY-
e BHT 100 1o o p 1996100120 0.200 0.000 10,0 0.400 2.5 0.400 01 005 EDC 25616246
HC 100 1996/09/20 0,200 0000 10.0 0.400 2.5 0.400 0.1 005 EDC 25616266
(nNEAsuRE PPOLAR SATI N ANGLE=43 SPLI T LAGLIL B AUTHOR-Gi W
31003575
CCANEASLFE POLARI STI CHLANGLE=45 SPLIT_LAGR+1. 4 AUTHER-BI1)
| 31093579
(NEASURE ARRAY_OCHERENCE=0. 8)
(#NEASURE. AUTO_ REGRESSI VE_ONSET_TI NE=04: 16: 14, 0 AUTO_REGRESSI VE_ONSET_UNCERTAI NTY=0. 06)
PHLIPP BZHC 100 10.0 P 1996/08/20  0.200 1.000 0.1 0.0510MN 31003564
PHLIPP BZHC 100 1000 P 1996/09/20 0. 400 0. 000 01 005 MW 31003565
PP EHC 100 100 1996/09/20 0. 400 0. 000 MEN 31003566
PHLIPP BZHC 1.00 10.0 pP 1996/09/20 1.000 0. 000 AN 31093567
(NEASURE RECTI LI NEARI TY=0. 8 PLANARI TY=0. 44)
(nOHG PZH)
BZHC 100 10.0P 1996/08/20 0.200 1.000 0.1 0.0510EDC 31093564
thoma
1 BZHC 1.00 10.0 PcP 1996/09/20 0.400 0.000 0.1 0.05 EDC 31093565
(#ORG KsAD PCP 1996/ 09/20 24:23:10.3  359.9 1234.5 23.4 1.3)
(#MN 100. 0 -1000.0 -1234567. 9-10. 23)
(#vax +99, 999 +100. 0 +1000. 0 +1234567. 9+10. 23)
(#ooREC +0. 500 ~100.0 “1234'5 0.12)

aiglp
2132346
2132347
2132348
2132349

2132350
2132351

2139969
2139968
2139967
2132352

Links to Event-Based Products
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Moment Tensors:
Harvard, Berkeley,
ERI, BATS, MedNet
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Source Parameters:
Source Time Funcs. @
Mom. Tens. Rate Funcs. @

Waveform Data:
IRIS FARM, SPYDER
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New Types of Locations

The ISC plans to continue publishing
locations based on initial arrival times
and J.-B. travel times.

As well, however,
we are trying out
locations using later
phase arrivals and
travel times from
3-D models.
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Links to Contriubted Reports

Recently collected data are available in
the original format from the ISC home
page, and our new database schema
will link each datum to its source. We
plan to post provisionally processed
data in ISF format within the year.

Unassociated Readings

A review of one month from each of the
last 17 years of our data archive found
that 28% of all contributed readings
were not associated with a locatable
event, and thus went unpublished. We
are re-reading old binary-format files,
and plan to post recovered readings as

ISF unassociated phases.




