145

APPENDIX A

PLAYBACK PROGRAM

1. EXTRACTP

EXTRACTP retrieve time series data from the ring buffer files is
capable of creating a single file per component. The output file is in compressed X1
file format. The EXTRACTP file operates in one of five modes listed below.

Command:
extractp —-m Arg [ -ii | [ -dd] [ -f]
-m Manual mode

Arg  Start time that require argument ( YYYYMMDD.hhmmss)

-1 Input option switch
I Ringbuffer path name that require switch argument (steger)
-d Duration option switch (steger)
-f Full name option switch
Example:

extractp -m 2005-03-20-04-02-00 -d 300 -i f:\stnO1\*.*n —f
Result:
X-----S_YYYYMMDD.hhmmss (X-file)

2. RESPONSE

Response refers to system response file, content of which corresponds
with the station response header information in the SEED (Standard Exchange of
Earthquake Data) data volume. The response file generated is a text file with a default
name seed.rsd. A number of stages describe the parameter of the sensor, analog-
digital converter and the digital filter are contained in seed file. The output of the
program (seed.rsp) is used by MAKESEED to generate the system response
information in a SEED data.

Command:
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response
Result:

seed.rsp (text file)

seed.rsp is in: \WMX\BIN\XDATA\

3. MAKESEED

Makeseed is a data conversion utility that create SEED. The program
reads in time series file and the response file of system and write the SEED volume
containing SEED header and data in Steim compressed data format. The signal
required to command line argument of MAKESEED is a direct name. The
MAKESEED searches for X files and the system response file in a given directory
path and write SEED data volume in the same directory.

Command:
Makeseed
Result:
sYYYYMMDD.hhmmss (seed file, stored in: \NMX\BIN\XDATA))

RESPONSE

A 4

X-file + seed.rsp » Seed file

X-file
EXTRACP MAKESEED

Figure A.1 Step of Playback Program.
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APPENDIX B

RDSEED PROGRAM

RDSEED program has been developed by IRIS, it reads a SEED
format input file or tape and allows the user to retrieve instrument response
information or convert SED data into other formats. The user must run RDSEED in

User Prompt Mode.

o = GilE@| & @[E Al

<{ IRIS SEED Reader, Release 4.15 rev 6 >>

{version for Windows 9%, HT)

Input File {seed.bin}) or "Quit’ to Exit: s288508383.1152088

Dutput File {(stdout)

Uolume # [(1)-H]

Options [acsSRtde] = d

Summary file {Hone)

Station List {ALL)

Channel List {ALL)

Metwork List {Ignore}

Dutput Format [{1=SAC),2=AH,3=CSS,4=mini seed,5=seed, 6=5ac ascii, 7=SEGY] :
Output poles & zeroes ¥ [Y/HN]

Use native computer binary format ? [Y¥/H]

Check Reversal [{8=Ho), 1=Dip.Azimuth, 2=Gain, 3=Both]:

Start Time{s) YYYY,DDD,HH:MM:SS_FFFF :

End Time{s) YYYY,DDD,HH:-MM:55 _FFFF :

Sample Buffer Length [2888008]:

Extract Responses [Y/(H)] H 1}

Warning?* Station/channel: PHGA2/BHZ has a pole with a real value > 8.8: real val
ue= 1.88

Wr-iting PH: PHGA2: BHZ, 48888 samples (binary}, starting 208085,862 11:52:008.08877
uT

Input File (seed.bin) or "Quit' to Exit:

Figure B.1 Step of RDSEED program.

Input Options:

Input File (seed.bin) :sYYYYMMDD.hhmmss

Output File (stdout) :enter Volume# [(1)-N] : enter
Options[acsSrRtde] :d

Summary File : enter

Station List (ALL) : enter
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Channel List (All) : enter

Network List (Ignore) : enter

Output Format [(1=SAC), 2=AH, 3=CSS, 4=miniseed, 5= seed, 6=SAC ascii,
T=SEGY] : 1 enter (1=SAC file) or 6 enter (6=SAC ascii)

Check Reversal [(0=No), 1=Dip.Azimuth, 2=Gain, 3=Both] : enter

Start Time(s) (First) : enter

End Buffer Length [2000000] : enter

Extract Responses [Y/(N)] 'Y
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APPENDIX C

TRAVELTIME TABLE

Table C.1: Travel times tables, here for body wave phases. The distance is expressed

in degree, depth in km, the travel time in second (Jeffreys and

Bullen, 1967).

Fs Depth of Source [km] * Depth of Source [km]
a ] k] 6 ] 12 18 A
(=)
Qoo 1615 00D
0 5730 034
% 11132 068
i¥:c) 18800 1.03
L1 22 07 138
138 17.58 72
18 3 3300 207
183 33340 334 3R3W 141
17 44056 4060 44085 276
148 £33 #5750 4w 63 ER LY
1% 5500 53081 33004 35113 53136 345
i@ 5T @587 S0LE  S0AE  BRETT im
33 S0 85003 SE1MM 86120 881 414
X LA TLED  TlE4  TLsd 441
igs TR0 TIWE  TT11S TIII® TTl4G 413
414 E1L506 DA S 1S4 B1SK 517
441 BB 118 BRI BR130 EE1M 532
4% SEN el e = SR e B E S F.L 586
407 @17 90133 ©0R140 00150 9Q1E 6121 14 816
M 104534 104530 104546 14656 104568 655 216192
553 110141 110148 110153 110182 112174 500 177568 E:
57 115548 11565 11550 11568 115679 724 13ME B3R L
G807 121153 12118 17186 1717 121185 750 150313 25033 150348
£34 126666 126472 126680 LE&1 783 600 LTI 26T
6@ 131160 131173 132196 528 IBOTT  77i0ET  27E.100
680 137676 137.680 JE ) B.62 184454 284464  2R4477
T1T 143183 143187 143182 145188 143208 BOT7 105,031 205841  195.853
T4F L4E880 142884 148320 148706 142714 031 307208 307IE 3070
T 154187 15343001 15206 133112 15411 088 318575 31E536  31ES505 315406
BOD L3R4 138707 138711 138718 L8716 1000 9051 320053 300057 30063 320071 30002
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Table C.1: (continued)

] Depth of Source [km]

QR
L&
130

651

&76 10113

01 104678

136 102618 108217 106902
150 113158 111 110442
175 116657 115296 113981
200 120256 118835 117520
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Table C.1: (continued)

] Depth of Source [km]

6 9 el 18 18
(=)
010 957 |oM
3B080 37307 360

45071 44005
54.051 51 BES
8032 &o.RaT 5R510
013 &8 B4R &h481
TeH TEEX 74472
3 BT B4 RO 21453
3 S50 20750 S04
3 101937 100771 QR415
iy 108217 1063835
479 118481 117852 116733
451 13548 12389 124714
452 13443 153380 13158
5134 141474 141841 140675
556 150404 14081 148838 47630
58BF 15R96E 13838 15TED 156637 35611
618 168040 166366 1637 184512 162261 161.B1B
651 174980 1H347 1737TH 172550 1M 1870
683 1E2911 1R233R 1ELT4S 1B0580 173 17TR
714  190E0Ll 190300 1RB2TIE 1BE5680 186204 1B57E0

IORETY 1982E0 19TTOT
06853 2062W 205688
4834 214351 N3668

N1H5 11213

106541 195558
04510 Ees0
NI5B 211920
0048 I10201
NR4E 227887
Ladds
44428 434
BT 25184
260387 230805

124185 195741
X166 LT
Nal46 BT
NE1T 217.6M
16108
34 080
H2070

BADE 230213
BRTIE 2301
HETT MELTE
B4T[E 234155
621718 28136
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APPENDIX D

MARK PRODUCT L4-3D SEISMOMETER

The specification of Mark Product L4-3D

Channel Order

(Positive voltage on DAS channel mean ground moved in given direction)

1 Up

2 North

3 East
Sensitivity

171 volts / meter / second

Typical DAS parameters:

Gain

Cal Amplitude

Cal Interval

Cal Step Size
Physical Characteristics:

Size

Weight

Shipping

Power consumption
Frequency Response:

Natural Freq.

Damping

Zeros

Poles

Response file:

32
1.0 Volt
5 seconds

6 seconds

cylinder 30 cm diameter, 30 cm high
12 kg
Weight 40 1bs, Size 12x12x24 inches (wooden Gbox)

None, passive sensor

1.0 Hz

0.707 critical

two at zero

-4.44 + 4441, -4.44 — 4.441

Mark Product L4-3D seismometer at Station 1
(PSUHY), Station 2 (PNGO02), Station 3 (PSUNM),
Station 4 (TBK)



<< IRIS SEED Reader, Release 4.15 >>

BO5SOF03  Station: PNGO02

BO50OF16 Network: PN

BO52F04 Channel: BHZ
BO052F22  Start date: 2000,032,07:53:40.0000
BO052F23 End date: 2006,082,04:20:04.0000

Response (Poles & Zeros), PNG02 ch BHZ

BO53F03  Transfer function type: A [Laplace Transform (Rad/sec)]
BO053F04 Stage sequence number: 1

BO53F05 Response in units lookup: M/S - Velocity in Meter Per Second
B053F06 Response out units lookup: V - Volts

BO053F07  AO normalization factor: 1

B053F08 Normalization frequency: 1

BO53F09 Number of zeroes: 2

BO053F14 Number of poles: 2

Complex zeroes:
1 real imag real_error imag_error
B053F10-13 0 0.000000E+000 0.000000E+000 0.000000E+000 0.000000E+000
B053F10-13 1 0.000000E+000 0.000000E+000 0.000000E+000 0.000000E+000
Complex poles:
i real imag real_error imag_error
BO53F15-18 0 -4.442210E+000 4.442210E+000 0.000000E+000 0.000000E+000
BO53F15-18 1 -4.442210E+000 -4.442210E+000 0.000000E+000 0.000000E+000

Decimation, PNG02 ch BHZ

BO57F03  Stage sequence number: 1
BO57F04 Input sample rate: 0.000000E+000
BO57F05 Decimation factor: 1
BO57F06 Decimation offset: 0
BO57F07  Estimated delay (seconds): 0.000000E+000

BO57F08  Correction applied (seconds): 0.000000E+000

Channel Gain, PNG02 ch BHZ



BO58F03
B058F04
BO58F05
B058F06

BO053F03
B053F04
BO053F05
B053F06
BO53F07
B053F08
BO053F09
BO053F14

Stage sequence number: 1

Gain: 1.705000E+002
Frequency of gain: 1.000000E+001 HZ
Number of calibrations: 0

Response (Poles & Zeros), PNG02 ch BHZ

Transfer function type: A [Laplace Transform (Rad/sec)]
Stage sequence number: 2

Response in units lookup: V - Volts

Response out units lookup: V - Volts

A0 normalization factor: 1.40568E+012

Normalization frequency: 1

Number of zeroes: 0

Number of poles: 3

Complex zeroes:

i real imag real_error imag_error

Complex poles:

1 real imag real_error imag_error

BO053F15-18 0-9.904800E+003 3.786000E+003 0.000000E+000 0.000000E+000
1 -9.904800E+003 -3.786000E+003 0.000000E+000 0.000000E+000
BO053F15-18 2 -1.250700E+004 0.000000E+000 0.000000E+000 0.000000E+000

BO53F15-18

B057F03
B057F04
BO057F05
B057F06
BO57F07
BO057F08

BO58F03
B058F04
BO58F05

Decimation, PNG02 ch BHZ

Stage sequence number: 2
Input sample rate: 3.000000E+004
Decimation factor: 1
Decimation offset: 0
Estimated delay (seconds): 0.000000E+000

Correction applied (seconds): 0.000000E+000

Channel Gain, PNG02 ch BHZ

Stage sequence number: 2
Gain: 7.533000E+000
Frequency of gain: 1.000000E+001 HZ
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Response (Poles & Zeros), PNG02 ch BHZ

BO58F06  Number of calibrations:
BO53F03  Transfer function type:
BO053F04 Stage sequence number:
BO53F05 Response in units lookup:
B053F06 Response out units lookup:
BO053F07  AO normalization factor:
BO053F08 Normalization frequency:
BO53F09 Number of zeroes:
B053F14 Number of poles:

Complex zeroes:

A [Laplace Transform (Rad/sec)]
3

V - Volts
COUNTS - Digital Counts

1
1
0

imag_error

imag_error

Decimation, PNG02 ch BHZ

3
3.000000E+004
1
0
0.000000E+000
0.000000E+000

Channel Gain, PNG02 ch BHZ

3

7.880330E+005
1.000000E+001 HZ
0

Response (Coefficients), PNG02 ch BHZ

1 real imag real_error
Complex poles:

i real imag real_error
BO57F03  Stage sequence number:
BO57F04 Input sample rate:

BO57F05 Decimation factor:
BO57F06  Decimation offset:
BO057F07 Estimated delay (seconds):
BO57F08  Correction applied (seconds):
BO58F03  Stage sequence number:
BO58F04  Gain:

BO58F05  Frequency of gain:
BO58F06  Number of calibrations:
B054F03  Transfer function type:
B054F04 Stage sequence number:
B054F05 Response in units lookup:

D

4
COUNTS - Digital Counts



B054F06 Response out units lookup:

B054F07

Number of numerators:

34

BO054F10 Number of denominators: 0

Numerator coefficients:

1, coefficient, error

B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

0 3.788770E-005 0.000000E+000
1 1.997270E-004 0.000000E+000
2 5.912770E-004 0.000000E+000
3 1.198340E-003 0.000000E+000
4 1.677200E-003 0.000000E+000
5 1.234440E-003 0.000000E+000
6 -1.158770E-003 0.000000E+000
7 -6.071730E-003 0.000000E+000
8 -1.261020E-002 0.000000E+000
9 -1.766690E-002 0.000000E+000
10 -1.615370E-002 0.000000E+000
11 -2.631810E-003 0.000000E+000
12 2.601660E-002 0.000000E+000
13 6.805390E-002 0.000000E+000
14 1.159860E-001 0.000000E+000
15 1.582340E-001 0.000000E+000
16 1.830500E-001 0.000000E+000
17 1.830500E-001 0.000000E+000
18 1.582340E-001 0.000000E+000
19 1.159860E-001 0.000000E+000
20 6.805390E-002 0.000000E+000
21 2.601660E-002 0.000000E+000
22 -2.631810E-003 0.000000E+000
23 -1.615370E-002 0.000000E+000
24 -1.766690E-002 0.000000E+000
25 -1.261020E-002 0.000000E+000
26 -6.071730E-003 0.000000E+000
27 -1.158770E-003 0.000000E+000
28 1.234440E-003 0.000000E+000
29 1.677200E-003 0.000000E+000
30 1.198340E-003 0.000000E+000
31 5.912770E-004 0.000000E+000
32 1.997270E-004 0.000000E+000

COUNTS - Digital Counts



B054F08-09 33 3.788770E-005 0.000000E+000

BO57F03  Stage sequence number: 4
BO57F04 Input sample rate: 3.000000E+004
BO57F05 Decimation factor: 5
BO57F06  Decimation offset: 0
BO057F07 Estimated delay (seconds): 0.000000E+000
BO57F08  Correction applied (seconds): 0.000000E+000

Channel Gain, PNG02 ch BHZ
BO58F03  Stage sequence number: 4
BO058F04  Gain: 1.000000E+000
BO58F05  Frequency of gain: 1.000000E+001 HZ
BO58F06  Number of calibrations: 0

Response (Coefficients), PNG02 ch BHZ

B054F03  Transfer function type: D
B054F04 Stage sequence number: 5

B054F05 Response in units lookup:
B054F06 Response out units lookup:

Decimation, PNG02 ch BHZ

B054F07 Number of numerators: 30
BO054F10 Number of denominators: 0

Numerator coefficients:

1, coefficient, error

B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

0 6.587910E-005 0.000000E+000
1 1.899970E-004 0.000000E+000
2 -4.827190E-005 0.000000E+000
3 -1.216780E-003 0.000000E+000
4 -2.457610E-003 0.000000E+000
5 -5.687040E-004 0.000000E+000
6 6.495280E-003 0.000000E+000
7 1.294970E-002 0.000000E+000
8 5.449010E-003 0.000000E+000
9 -2.159300E-002 0.000000E+000

COUNTS - Digital Counts
COUNTS - Digital Counts
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B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

10 -4.696460E-002 0.000000E+000
11 -2.711070E-002 0.000000E+000
12 6.566510E-002 0.000000E+000
13 2.029430E-001 0.000000E+000
14 3.061830E-001 0.000000E+000
15 3.061830E-001 0.000000E+000
16 2.029430E-001 0.000000E+000
17 6.566510E-002 0.000000E+000
18 -2.711070E-002 0.000000E+000
19 -4.696460E-002 0.000000E+000
20 -2.159300E-002 0.000000E+000
21 5.449010E-003 0.000000E+000
22 1.294970E-002 0.000000E+000
23 6.495280E-003 0.000000E+000
24 -5.687040E-004 0.000000E+000
25 -2.457610E-003 0.000000E+000
26 -1.216780E-003 0.000000E+000
27 -4.827190E-005 0.000000E+000
28 1.899970E-004 0.000000E+000
29 6.587910E-005 0.000000E+000

Decimation, PNG02 ch BHZ

BO057F03

Stage sequence number: 5

BO57F04 Input sample rate:
B057F05 Decimation factor:

B0O57F06  Decimation offset:
BO57F07  Estimated delay (seconds):

6.000000E+003
3
0

0.000000E+000

BO57F08  Correction applied (seconds): 0.000000E+000

BO58F03
B058F04

BO58F05 Frequency of gain:

Channel Gain, PNG02 ch BHZ

Stage sequence number: 5

Gain:

1.000000E+000
1.000000E+001 HZ

BO58F06  Number of calibrations: 0

Response (Coefficients), PNG02 ch BHZ
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B054F03  Transfer function type: D
B054F04 Stage sequence number: 6

B054F05 Response in units lookup:
B054F06  Response out units lookup:

BO054F07 Number of numerators: 118
B054F10 Number of denominators: 0

Numerator coefficients:

1, coefficient, error

B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

0 -1.046900E-005 0.000000E+000
1 -2.377590E-005 0.000000E+000
2 -5.718980E-006 0.000000E+000
3 3.423590E-005 0.000000E+000
4 3.051090E-005 0.000000E+000
5-4.393140E-005 0.000000E+000
6 -7.445010E-005 0.000000E+000
7 3.356970E-005 0.000000E+000
8 1.362690E-004 0.000000E+000
9 1.277560E-005 0.000000E+000
10 -2.025090E-004 0.000000E+000
11 -1.122150E-004 0.000000E+000
12 2.488130E-004 0.000000E+000
13 2.730090E-004 0.000000E+000
14 -2.378790E-004 0.000000E+000
15 -4.882990E-004 0.000000E+000
16 1.257250E-004 0.000000E+000
17 7.273430E-004 0.000000E+000
18 1.293680E-004 0.000000E+000
19 -9.317630E-004 0.000000E+000
20 -5.524020E-004 0.000000E+000
21 1.016530E-003 0.000000E+000
22 1.135690E-003 0.000000E+000
23 -8.796330E-004 0.000000E+000
24 -1.823780E-003 0.000000E+000
25 4.200990E-004 0.000000E+000
26 2.504270E-003 0.000000E+000
27 4.363560E-004 0.000000E+000
28 -3.008320E-003 0.000000E+000

COUNTS - Digital Counts
COUNTS - Digital Counts
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B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

29 -1.707710E-003
30 3.124310E-003
31 3.327180E-003
32 -2.625740E-003
33 -5.122460E-003
34 1.311450E-003
35 6.808530E-003
36 9.463450E-004
37 -7.998370E-003
38 -4.153490E-003
39 8.232390E-003
40 8.152580E-003
41 -7.023110E-003
42 -1.259590E-002
43 3.906000E-003
44 1.693530E-002
45 1.518940E-003
46 -2.042210E-002
47 -9.579910E-003
48 2.209430E-002
49 2.060820E-002
50 -2.067740E-002
51 -3.521950E-002
52 1.417050E-002
53 5.525580E-002
54 1.904590E-003
55 -8.790200E-002
56 -4.504150E-002
57 1.822970E-001
58 4.105860E-001
59 4.105860E-001
60 1.822970E-001
61 -4.504150E-002
62 -8.790200E-002
63 1.904590E-003
64 5.525580E-002
65 1.417050E-002
66 -3.521950E-002

0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
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B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

67 -2.067740E-002 0.000000E+000
68 2.060820E-002 0.000000E+000
69 2.209430E-002 0.000000E+000
70 -9.579910E-003 0.000000E+000
71 -2.042210E-002 0.000000E+000
72 1.518940E-003 0.000000E+000
73 1.693530E-002 0.000000E+000
74 3.906000E-003 0.000000E+000
75 -1.259590E-002 0.000000E+000
76 -7.023110E-003 0.000000E+000
77 8.152580E-003 0.000000E+000
78 8.232390E-003 0.000000E+000
79 -4.153490E-003 0.000000E+000
80 -7.998370E-003 0.000000E+000
81 9.463450E-004 0.000000E+000
82 6.808530E-003 0.000000E+000
83 1.311450E-003 0.000000E+000
84 -5.122460E-003 0.000000E+000
85 -2.625740E-003 0.000000E+000
86 3.327180E-003 0.000000E+000
87 3.124310E-003 0.000000E+000
88 -1.707710E-003 0.000000E+000
89 -3.008320E-003 0.000000E+000
90 4.363560E-004 0.000000E+000
91 2.504270E-003 0.000000E+000
92 4.200990E-004 0.000000E+000
93 -1.823780E-003 0.000000E+000
94 -8.796330E-004 0.000000E+000
95 1.135690E-003 0.000000E+000
96 1.016530E-003 0.000000E+000
97 -5.524020E-004 0.000000E+000
98 -9.317630E-004 0.000000E+000
99 1.293680E-004 0.000000E+000
100 7.273430E-004 0.000000E+000
101 1.257250E-004 0.000000E+000
102 -4.882990E-004 0.000000E+000
103 -2.378790E-004 0.000000E+000
104 2.730090E-004 0.000000E+000
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B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

105 2.488130E-004 0.000000E+000
106 -1.122150E-004 0.000000E+000
107 -2.025090E-004 0.000000E+000
108 1.277560E-005 0.000000E+000
109 1.362690E-004 0.000000E+000
110 3.356970E-005 0.000000E+000
111 -7.445010E-005 0.000000E+000
112 -4.393140E-005 0.000000E+000
113 3.051090E-005 0.000000E+000
114 3.423590E-005 0.000000E+000
115 -5.718980E-006 0.000000E+000
116 -2.377590E-005 0.000000E+000
117 -1.046900E-005 0.000000E+000

Decimation, PNG02 ch BHZ

BO57F03  Stage sequence number: 6

BO57F04 Input sample rate:

BO57F05 Decimation factor: 2
BO57F06  Decimation offset: 0

BO57F07  Estimated delay (seconds):
BO57F08  Correction applied (seconds):

2.000000E+003

0.000000E+000
0.000000E+000

Channel Gain, PNG02 ch BHZ

BO58F03  Stage sequence number: 6

BO58F04  Gain:
BO58F05 Frequency of gain:

BO58F06  Number of calibrations: 0

1.000000E+000
1.000000E+001 HZ

Response (Coefficients), PNG02 ch BHZ

B054F03  Transfer function type: D

B054F04 Stage sequence number: 7

B054F05 Response in units lookup:
B054F06  Response out units lookup:

BO054F07 Number of numerators: 56
B054F10 Number of denominators: 0

COUNTS - Digital Counts
COUNTS - Digital Counts
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Numerator coefficients:

1, coefficient, error
B054F08-09 0 1.278290E-005 0.000000E+000
1 4.864360E-005 0.000000E+000
2 1.144120E-004 0.000000E+000
3 1.910120E-004 0.000000E+000
4 2.191870E-004 0.000000E+000
5 1.043080E-004 0.000000E+000
6 -2.426290E-004 0.000000E+000
7 -8.288110E-004 0.000000E+000
8 -1.497340E-003 0.000000E+000
9 -1.894280E-003 0.000000E+000
10 -1.544020E-003 0.000000E+000
11 -5.733420E-005 0.000000E+000

B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

12
13
14
15
16
17

23
24
25
26
27
28
29
30
31
32

33 -9.396190E-004
34 -2.161210E-002
35 -2.845130E-002

2.574220E-003
5.724080E-003
8.086910E-003
7.981330E-003
4.009120E-003

-4.101320E-003
18 -1.480030E-002
19 -2.455140E-002
20 -2.845130E-002
21 -2.161210E-002
22 -9.396190E-004

3.330760E-002
7.683240E-002
1.218950E-001
1.591560E-001
1.802510E-001
1.802510E-001
1.591560E-001
1.218950E-001
7.683240E-002
3.330760E-002

0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
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B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

36 -2.455140E-002
37 -1.480030E-002
38 -4.101320E-003
39 4.009120E-003
40 7.981330E-003
41 8.086910E-003
42 5.724080E-003
43 2.574220E-003
44 -5.733420E-005
45 -1.544020E-003
46 -1.894280E-003
47 -1.497340E-003
48 -8.288110E-004
49 -2.426290E-004
50 1.043080E-004
51 2.191870E-004
52 1.910120E-004
53 1.144120E-004
54 4.864360E-005
55 1.278290E-005

0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000

Decimation, PNG02 ch BHZ

BO57F03  Stage sequence number: 7

BO57F04 Input sample rate:
BO57F05 Decimation factor:
BO57F06  Decimation offset:

BO57F07  Estimated delay (seconds):
BO57F08  Correction applied (seconds):

BO58F03
B058F04

1.000000E+003

5
0

0.000000E+000
0.000000E+000

Channel Gain, PNG02 ch BHZ

Stage sequence number: 7

Gain:

BO58F05  Frequency of gain:
B0O58F06  Number of calibrations: 0

1.000000E+000
1.000000E+001 HZ
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Response (Coefficients), PNG02 ch BHZ

B054F03  Transfer function type: D
B054F04 Stage sequence number: 8

B054F05 Response in units lookup:
B054F06  Response out units lookup:

B054F07 Number of numerators: 118
B054F10 Number of denominators: 0

Numerator coefficients:

1, coefficient, error

B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

0 -1.046900E-005 0.000000E+000
1 -2.377590E-005 0.000000E+000
2 -5.718980E-006 0.000000E+000
3 3.423590E-005 0.000000E+000
4 3.051090E-005 0.000000E+000
5-4.393140E-005 0.000000E+000
6 -7.445010E-005 0.000000E+000
7 3.356970E-005 0.000000E+000
8 1.362690E-004 0.000000E+000
9 1.277560E-005 0.000000E+000
10 -2.025090E-004 0.000000E+000
11 -1.122150E-004 0.000000E+000
12 2.488130E-004 0.000000E+000
13 2.730090E-004 0.000000E+000
14 -2.378790E-004 0.000000E+000
15 -4.882990E-004 0.000000E+000
16 1.257250E-004 0.000000E+000
17 7.273430E-004 0.000000E+000
18 1.293680E-004 0.000000E+000
19 -9.317630E-004 0.000000E+000
20 -5.524020E-004 0.000000E+000
21 1.016530E-003 0.000000E+000
22 1.135690E-003 0.000000E+000
23 -8.796330E-004 0.000000E+000
24 -1.823780E-003 0.000000E+000
25 4.200990E-004 0.000000E+000
26 2.504270E-003 0.000000E+000
27 4.363560E-004 0.000000E+000

COUNTS - Digital Counts
COUNTS - Digital Counts
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B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

28 -3.008320E-003
29 -1.707710E-003
30 3.124310E-003
31 3.327180E-003
32 -2.625740E-003
33 -5.122460E-003
34 1.311450E-003
35 6.808530E-003
36 9.463450E-004
37 -7.998370E-003
38 -4.153490E-003
39 8.232390E-003
40 8.152580E-003
41 -7.023110E-003
42 -1.259590E-002
43 3.906000E-003
44 1.693530E-002
45 1.518940E-003
46 -2.042210E-002
47 -9.579910E-003
48 2.209430E-002
49 2.060820E-002
50 -2.067740E-002
51 -3.521950E-002
52 1.417050E-002
53 5.525580E-002
54 1.904590E-003
55 -8.790200E-002
56 -4.504150E-002
57 1.822970E-001
58 4.105860E-001
59 4.105860E-001
60 1.822970E-001
61 -4.504150E-002
62 -8.790200E-002
63 1.904590E-003
64 5.525580E-002
65 1.417050E-002

0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
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B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

66 -3.521950E-002
67 -2.067740E-002
68 2.060820E-002
69 2.209430E-002
70 -9.579910E-003
71 -2.042210E-002
72 1.518940E-003
73 1.693530E-002
74 3.906000E-003
75 -1.259590E-002
76 -7.023110E-003
77 8.152580E-003
78 8.232390E-003
79 -4.153490E-003
80 -7.998370E-003
81 9.463450E-004
82 6.808530E-003
83 1.311450E-003
84 -5.122460E-003
85 -2.625740E-003
86 3.327180E-003
87 3.124310E-003
88 -1.707710E-003
89 -3.008320E-003
90 4.363560E-004
91 2.504270E-003
92 4.200990E-004
93 -1.823780E-003
94 -8.796330E-004
95 1.135690E-003
96 1.016530E-003
97 -5.524020E-004
98 -9.317630E-004
99 1.293680E-004

0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000
0.000000E+000

100 7.273430E-004 0.000000E+000
101 1.257250E-004 0.000000E+000
102 -4.882990E-004 0.000000E+000
103 -2.378790E-004 0.000000E+000
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B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09
B054F08-09

104 2.730090E-004 0.000000E+000
105 2.488130E-004 0.000000E+000
106 -1.122150E-004 0.000000E+000
107 -2.025090E-004 0.000000E+000
108 1.277560E-005 0.000000E+000
109 1.362690E-004 0.000000E+000
110 3.356970E-005 0.000000E+000
111 -7.445010E-005 0.000000E+000
112 -4.393140E-005 0.000000E+000
113 3.051090E-005 0.000000E+000
114 3.423590E-005 0.000000E+000
115 -5.718980E-006 0.000000E+000
116 -2.377590E-005 0.000000E+000
117 -1.046900E-005 0.000000E+000

Decimation, PNG02 ch BHZ

BO57F03  Stage sequence number: 8
BO57F04 Input sample rate: 2.000000E+002
BO57F05  Decimation factor: 2
BO57F06  Decimation offset: 0
BO57F07 Estimated delay (seconds): 0.000000E+000
BO57F08  Correction applied (seconds): 0.000000E+000

Channel Gain, PNG02 ch BHZ

BO58F03  Stage sequence number: 8

BO58F04  Gain: 1.000000E+000
BO58F05 Frequency of gain: 1.000000E+001 HZ
BO58F06  Number of calibrations: 0

Response (Poles & Zeros), PNG02 ch BHZ

BO53F03  Transfer function type: D [Digital (Z-transform)]
BO053F04 Stage sequence number: 9

BO53F05 Response in units lookup: COUNTS - Digital Counts
BO053F06  Response out units lookup: COUNTS - Digital Counts

B053F07 A0 normalization factor: 0.999969
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BO053F08 Normalization frequency: 1
BO53F09 Number of zeroes: 2
BO053F14 Number of poles: 2

Complex zeroes:
1 real imag real_error 1imag_error
BO053F10-13 0 1.000000E+000 0.000000E+000 0.000000E+000 0.000000E+000
B053F10-13 1 -1.000000E+000 0.000000E+000 0.000000E+000 0.000000E+000
Complex poles:
i real imag real_error imag_error
B053F15-18 0 1.000000E+000 0.000000E+000 0.000000E+000 0.000000E+000
BO53F15-18 1-9.999370E-001 0.000000E+000 0.000000E+000 0.000000E+000

Decimation, PNG02 ch BHZ

BO57F03  Stage sequence number: 9
BO57F04 Input sample rate: 1.000000E+002
BO57F05 Decimation factor: 1
BO57F06  Decimation offset: 0
BO57F07  Estimated delay (seconds): 0.000000E+000

BO57F08  Correction applied (seconds): 0.000000E+000

Channel Gain, PNG02 ch BHZ

BO58F03  Stage sequence number: 9

BO58F04  Gain: 1.000000E+000
BO58F05 Frequency of gain: 1.000000E+001 HZ
BO058F06  Number of calibrations: 0

Channel Sensitivity, PNG02 ch BHZ

BO58F03  Stage sequence number: 0
B0O58F04  Sensitivity: 1.012130E+009
BO58F05  Frequency of sensitivity: 1.000000E+001 HZ

BO58F06  Number of calibrations: 0
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ORION PORTABLE SEISMOGRAPH

Input Channels
Sensor channel
Type
Sensitivity
Gain
Input level
Damping
Impedance

Noise level

Dynamic Range
Digitizer

Type

Analog filter

Digital filter

3 standard, 6 optional

Differential

2.55uV/bit, default

Resistor programmable

40 Vpp Differential

Provisions for internal resistor

Typically 1 Mohm with no damping

Typically 1.25 counts rms at 1.9 microVolt/bit & 100
sps (shorted input)

132 db rms-rms

24-bit delta-sigma
3 order Bessel -3db 3.7 KHz
-140db at output Nyquist

Hardware Sample Rate 256 KHz

Phase
Cross talk
Sample Instant

Sample rates

Output format

Preview channel

Auxiliary Data Channels
First Channels
Slow Channels
Resolution

Sensitivity

Linear in passbnd

> -80 dB typical

Simultaneous

10, 20, 40, 50, 80, 100, 125, 200, 250, 500, 1000
Consult factory for other sample rate
Compressed, non-approximating first difference
Absolute UTC time reference

2 Channels at 1 sps to 600 seconds

Bandpassed filtered min & max over interval

3 channel +/- 10V at 1 to 1/600 sps

3 channels +/- 10V at 1/8 to 1/600 sps
10-bit

49 mV/bit



State-of-Health

Internal

Self-test

Timing System

Timing System
System accuracy

Internal oscillator
GPS Duty cycle
Antenna

Cable length

Time to first fix

Power Consumption

Acquisition Modes

Continuous mode

Event mode

Window mode

Recording method

Event Detector

Trigger pre-filter
Triggering

Trigger threshold
Pre-event memory

Post-event memory

Temperature, disk temperature, supply voltage

Performs a complete self test at power up

UTC timed with DCXO disciplined to GPS
1 ms (typically 20 microseconds GPS 100%)

DCXO, typically 0.4 ppm over temperature range

Fine channel GPS receiver
1 to 99 % operator set
Active, typically 25 dB gain
2m standard

Optional 10m cable
Typically 30 seconds

1.3 watt continuous mode, one fix per second

Operator set start / stop time

Continuous with trigger fags

As determined by event trigger

Ten programmable windows with repeats
Continuous or event recording in each window

Ring buffer or no overwrite

Band pass, high pass or low pass, to 5™ order
STA / LTA or absolute level (%g) trigger
Up to 6 independent triggers

Ratio 1 t0 99.9

1 to 99 seconds

1 to 200 seconds

Data Cartridge
Data Compression

Shock

Non-approximating, typically 1.3 bytes / sample

Drives float in form within the disk drive package for



Temperature range

Drive heating

Size
Weight

User Interface

172

added shock protection

-20 to +40 C (with heating)

All cartridges include a 15 W heating element

Heating is operator-set, and can be enabled or disabled
Length 22 cm, height 6 cm, width 14 cm

0.5 kg (1.1 1bs.) varies with drive capacity

Liquid crystal display 240x64 graphic display

Contrast & backlight Set via menu

Input keys Four push buttons
LED’s indicators:
Disk Disk activity
GPS GPS locked or unlocked
Battery Battery voltage & low voltage shutdown
Event An event is being processed
ACQ-CPU Acquisition processor status
USRE-CPU User interface processor status
Power
Typical: 5.2 watts (100 sps, 3 channels and GPS 10 % duty
cycled)
Voltage 11V to 17V DC
Battery: 12 Ahrs (two 6 volt 12 Amp Hr) internally mounted
Overvoltage protection No damage at +/-30 V

Main power supply / charger

Input Voltage

58 VAC to 264 VAC

Input Frequency Range 47 Hz to 440 Hz

Output Voltage
Connectors
External
Sensor
GPS antenna:

Communications:

13.5 VDC

19 pin for Three channel sensor
Coaxial

19 pin 1/O, series port, SOH
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Power: 4 pin 12V battery, charger input and earth
Data Cartridge 50 pin SCSI connector for data cartridge

24 pin ‘D’ connector for cartridge power / control

Environmental
Operating Temperature 20 to +40 C
Humidity 100%
Packaging ABS alloy case
Dimensions Length 47 cm, Width 37 cm, Depth 19 cm

Weight 10.9 kg (24 1bs) including batteries



Table E.1:

Table E.2:

Table E.3:
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APPENDIX E

RAW DATA TABLE

Raw data table of 173 earthquake events employs the following acronyms:
Event: order of earthquake events, Date represents the date/month/year of
event., Stn.: Station name (pkt symbolizes Station 4), Station 3 in the first
month with time shift and hence the origin time from this station is not

applicable, P-arrival T. and S-arrival T.: P-wave and S-wave arrival time

in hour:minute:second, Origin T. and Origin T. (average.): Origin time and

average origin time in hour:minute:second. (Origin T (average.) refers to
origin time from (Stn.1+Stn.2)/2 or (Stn. 2 + pkt)/2). Dist: Distance in km,

long: Longitude, lat: Latitude, Amp. (E), Amp.(N) and Amp. (ave):

Amplitude in east, north, and vector sum of both in nanometer,

respectively, Ml and Ml (highest): Local magnitude and the highest local

magnitude from each station.

Earthquake data from one station with 3 components: Event: Order of
earthquake events, Date Date/month/year, Time: Origin time, Stn.: Station

name, Dist: Distance in km, Amp. in counts: Amplitude in counts,

Azimuth (AZI): Azimuth angle, Location: Earthquake location.

Man-made seismic events: Event: Order of man-made events, Day: Mo =
Monday, Tue = Tuesday, Wed = Wednesday, Thur = Thursday, Fr =
Friday, Sat = Saturday, Sun = Sunday, Date: date/month/year, Time:

Origin time, Ml and MI (highest): Local magnitude and highest local

magnitude from each station, M1 calculation based on data from Station 2.
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Table E.1
Event| Date |S5tn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hh 0 | hh 0| hh 0 (hh 0| hh 0 | (km) | (East) | (North) (nm) (nm) (nmj)

2 | 1412005) 1 10:08:56.8 | 1008579 | 00:00:01.0 10:08:54.7 8.9 8.545 1.7 0.6 18 08 035
2 10:08:38.1 | 10:09:00.7 | 00:00:02.6 2138 1.0 0.8 13 03
3 10:08 00:00:03.1 26.6 0.6 0.3 0.8 0.6
pht - - - - - - - - -

3 [15/12005) 1 - - - - - 08287 2.507 - - - -
2 | 21543531 00:00:04.9 | 21:54:457 | 21:34431 414 0.6 0.3 0.7 -04 -01
3 | 21:54498 00:00:06.0 | 21:54:406 313 0.6 0.7 0.8 01
pht | 21:534:348 00:00:08.1 | 21:34:424 68.7

4 16172005 ] 1 - - - - - 90524 9361 - - - -
2 | 02:47166 | 0247319 | 00:00:153 02:46:527 | 1303 28 28 40 L1 11
3 | 0247470 | 02 3.3 | 00:00:163 1381 1.6 13 22 0.9
phkt | 02:47:306 | 02: 00:00:24.6 2083 27 0.9 28 13

3| 16/1/2005) 1 - - - - - 98.601 8461 - - - -
2 | 04:03:101 | 04:03:12.6 | 00:00:015 | 04:03:08.8 04:03:07.3 128 186 102 212 0.3 0.3
3 | 0403093 | 04:03:113 | 00:00:02.0 | 04:03:06.3 16.9 22 0.7 23 03
phkt | 04:03202 | 04:03:283 | 00-00:08.1 | 04:03:-078 637 103 18 10.5 L1

6 | 16/1/2005) 1 - - - - - 07.467 8549 - - - -
2 13:01:44.4 | 13:01:59.8 | 00:00:134 | 13:01:208 13:0120.7 | 1311 34 3.1 46 12 12
3 13:01:44.8 00:00:16.0 | 13:01:205 1356 1.4 0.7 L6 0.7
pht | 13:00:41.0 00:00:14.3 | 13:01:19.1 1216 32 L6 36 10

7O [16/12005) 1 - - - - - 90.132 8.507 - - - -
2 | 20:57309 00:00:06.1 20:37214 522 1.5 0.7 L7 0.1 0.1
3 | 2057203 00:00:05.3 450 0.9 0.8 12 01
pht | 20:57413 00:00:13.0 1103 0.6 0.4 0.7 02

§ |1712005) 1 - - - - - 98.644 8.683 - - - -
2 | 04:05:274 00:00:01.6 | 04:05:24 9 04:03232 137 M43 120 271 0.6 0.6
3 | 04:03:280 | 04:03:322 | 00:00-042 | 04:03:2135 36.0 09 0.7 L1 -02
phkt | 04:0341.7 | 04:03:520 | 00:00:112 [ 04:03:247 947 74 14 13 12

¢ 172005 1 - - - - - 97.467 8528 - - - -
2 1201565 | 12:01:519 | 00:00:134 | 12:01:128 12:01:13.0 | 1311 8.9 6.4 11.0 13 13
3 12:01:38.0 | 12:01:348 | 00:00:16.8 | 12:01:13.0 1404 40 L7 43 12
phkt | 12:00:405 | 12:00:5346 | 00:00:14.1 [ 12:00:189 1198 47 L6 3. L1

10 [17/1/2005] 1 - - - - - 07.596 2.919 - - - -
2 12:09:17.0 | 12:09315 | 00:00:14.5 | 12:08:548 12:08: 1233 21 23 31 1.0 1.0
3 12:09:192 | 12:0935.7 | 00:00:16.5 | 12:0 138.6 0.8 16 18 0.8
pht | 12:08:19.7 | 12:09:366 | 00:00:16.9 141.0 47 0.3 47 12

11 (17712005 1 - - - - - 98.003 8.736 - - - -
2 1721046 | 1721:122 | 00:00:076 | 17:20:53.0 646 51 21 53 08 0.9
3 18:21:05.4 | 18:21:15.0 | 00:00:00.6 | 18:20:50.8 813 46 24 52 0.9
pht | 1921411 | 1921225 | 00:00:114 [ 19:20:338 96.4 23 0.3 25 0.7

12 (1772005 1 - - - - - 97.987 8461 - - - -
2 | 2301007 | 23:01:185 | 00:00:088 | 23:00:363 | 23:00:537 746 38 0.7 40 0.7 0.7
3 | 2301101 | 23:01:19.9 | 00:00-098 | 23:0 220 23 0.9 25 0.6
phkt | 23:01:089 | 23:01:17.7 | 00:00:08.8 [ 23:00:555 746 1.1 0.8 14 03

13 [ 18/0/2005 ] 1 | 2139208 | 21:3927.0 | 00:00:06.1 | 21:53%:116 | 21:3%:116 98.126 8.173 41 0.3 41 0.3 0.5
2 21:39:333 | 00:00:08.6 | 21:53%:113 1.9 11 22 0.3
3 21:39:33.9 | 00:00:08.6 | 21:39:121 T34 1.0 03 Lo 0.1




Table E.1: (continued)
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Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hb 0 | hi 0] hh 0 [hh 0] hb 0 | (km) | (East) | (North) | (mm) (mm) (nm)

15 [20/1/2005 ] 1 | 09:48:38.1 00:00:14.3 | 09:48:163 | 00:48:18.8 [ 1213 | 08454 | 0355 1.9 19 27 0.9 1.0
2 | 09:48408 00:00:12.7 | 0948214 108.0 3.1 27 41 1.0
3 | 0948431 | 0948:38.6 | 00:00:15.5 | 09:48:193 1312 26 11 28 10
pht - - - - - - - - -

16 |2002005 | 1 | 22:23:117 | 2223169 | 00:00:052 | 22:23:038 | 2223035 | 441 | 98.134 | 8373 38 19 42 04 0.8
2 | 2223135 3203 | 00:00:06.8 | 22:23:03.1 576 6.6 26 71 08
S 2223215 3207 | 00:00:082 | 22:23:09.0 69.6 41 13 43 0.7
plt - - - - - - - - -

18 | 5/272005 | 1 | 1246:118 | 12461 00:00:03.6 | 12:46:06.4 12:46:06.4 306 | 98.397 | 8.168 1.3 0.6 L6 02 04
2 | 1246043 | 12:46:195 | 00:00:052 | 12:46:06.4 41 31 L7 33 04
pht | 12:46:134 | 12:46:183 | 00:00:04.9 [ 12:46:06.0 414 42 L1 43 04

19 | 5272005 | 1 | 18:07:55.7 | 18:08:033 | 00:00:07.8 | 18:07:438 18:07:425 662 | 98.075 | 8.022 20 0.8 22 04 0.9
2 | 1807570 | 18:08:074 | 00:00:104 | 18:07:412 879 41 11 42 0.9
pht | 18:07498 | 18:07 00:00:03.9 | 18:07:438 333 13 0.7 15 02

20 | 9272005 | 1 | 21:04:450 00:0022.0 | 21:04:148 | 21:04:147 [ 1815 100141 | 8.191 0.3 02 0.8 0.7 0.8
2 | 2104431 00:00206 | 21:04:146 168.0 1.1 04 12 0.8
pht | 21:04:477 00:0023.9 | 21:4:151 200.1 1.0 0.7 12 0.9

21 | 15272005 | 1 | 13:00:38.8 | 13:09:48.1 | 00:00:003 | 13:09:24.6 13:09:23.9 788 | 99072 | 79m 1.9 32 37 0.7 12
2 | 13:0837.1 | 13:09463 | 00:00:092 | 13:09:23.1 778 4% g1 103 12
pht | 13:09:41.7 | 13:09:312 | 00:00:00.5 [ 13:08:272 804 20 27 34 0.7

22 | 132005 | 1 | 01:02:366 | 01:03:13.9 | 00:00:173 | 01:02:312 | 01:02313 | 14335 99513 [ 7.607 0.6 L7 L8 0.8 0.8
2 | 0102565 | 01:03:135 | 00:0017.0 | 01:02:314 1416 1.0 02 L0 0.6
phkt | 01:02:343 | 01:03:00.8 | 00:00:13.5 [ 01:02:30.6 132.0 38 17 42 11

24 | 132005 | 1 | 09:27:102 | 02T 00:00:09.0 763 | 99012 | 8771 0.8 0.7 L1 02 02
2 00:00:06.5 348 0.8 0.6 L1 0.0
pht 00:00:13.2 1204 1.9 10 21 0.3

25 [ 132005 | 1 00:00:08.0 670 | 98.879 | 74842 1.0 0.8 13 02 0.3
2 00:00:08.7 738 22 13 27 0.3
pht 00:00:06.9 383 23 21 31 0.3

26 | 152005 | 1 00:00:01.3 09:37447 113 | 98428 | 8441 13 03 13 08 -04
2 00:00:03.3 28.0 0.7 0.7 L0 -04
pkt 00:00078 67.1 1.7 04 L7 03

27 | 1372005 | 1 | 1742304 00:00-02.1 | 17:42:362 17:42:375 177 | 93509 | 8590 04 02 04 -1.0 09
2 | 1742419 00:00:02.0 16.9 0.3 03 0.6 09
pht | 1742333 00:00:00.4 79.6 13 14 19 0.3

20 | 27372005 | 1 | O04:35:440 | 04:353:500 | 00:00:06.1 | 0435346 | 04:35343 322 | 98.098 | 8.663 0.3 0.3 0.7 02 0.7
2 | 04354358 | 435 00:00:074 62.9 47 12 48 0.7
pht | 04:35:543 | 04:36:0490 | 00:00:10.6 904 1.7 0.7 18 0.3

30 [ 232005 | 1 | 0446469 | 0447006 | 00:00:13.7 [ 04:46:260 [ 04:46:262 99.076 | 9315 0.4 18 18 0.7 0.7
2 | 0446436 00:00:11.3 | 04:46264 1.0 0.7 12 04
pht | 04:46:36.0 00:0021.3 | 04:46:263 1.7 0.8 L9 10

31 [ 2532005 | 1 | 06:07404 00:00-182 | 06:07:143 | 06:07-144 [ 1480 | 98455 | 0.760 0.6 03 0.7 04 0.9
2 | 06:07:30.0 00:00:16.1 | 06:07:14.6 1362 1.9 16 25 0.9
phkt | 06:074835 | 06:08:133 | 00:00:24.8 [ 06:07:14.7 2093 10 39 8.0 18

32 [ 232005 | 1 | 08:38:31.1 | 08:38:40.4 | 00:00:183 | 08:38:04.0 | 08:38:04.9 [ 1403 | 99576 | 7397 0.6 02 0.6 04 0.6
2 | 08:38:308 | 08:38:48.7 | 00:00:17.9 | 08:38:05.0 1471 0.7 0.7 L0 06
pht | 08:38:20.0 | 08:38:43.6 | 00:00:16.6 | 08:38:042 1392 26 12 29 L0
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Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hb 0 | hi 0] hh 0 [hh 0] hb 0 | (km) | (East) | (North) | (mm) (mm) (nm)

33 [ 232005 | 1 | 09:13:47.8 00:00:05.5 | 09:13:304 | 00:13380 [ 468 | 08467 | 8.012 0.7 03 0.8 03 0.0
2 | 09133501 00:00:076 | 09:13:385 64.6 0.6 0.6 0.8 0.0
pht | 08:13:403 00:00:02.2 | 09:13:370 185 1.7 14 22 03

34 [232005 | 1 00:00:03.3 282 [ 98.748 | 8338 0.3 03 0.6 07 07
2 00:00:03.1 26.6 0.3 02 0.3 07
phkt | 14:25348 | 1425426 | 0000078 [ 14:25:229 66.2 23 0.5 24 04

35 [3/32005 | 1 | 0011079 | 00:11:227 | 00:00:14.8 [ 00:10:452 [ 00:10:444 | 1260 | 99.575 | 8.013 0.3 0.4 0.6 03 0.6
2 | 0011047 | 00:11:185 | 00:00:13.8 | 00:10:43.7 117.0 1.0 1.0 14 0.6
pht | 00:11:12.7 | 00:11:286 | 00:00:139 [ 00:10:483 1347 14 03 14 0.7

36 [ 332005 | 1 | 00:16:202 | 00:16:341 | 00:00:139 00:15:589 | 1181 [ 99582 | 8404 0.6 04 0.7 03 03
2 | 00:16:171 | 00:16:29.1 | 00:00:12.0 101.7 0.6 0.7 09 03
phkt | 00:1623. 00:16:43.8 | 00:00:18.7 1513 37 04 37 12

38 [ 3532005 | 1| 04 0 | 06:38:05.1 | 00:00:10.1 [ 06:57:39.6 | 06:37:37.8 854 | 98.006 | 9.020 i3 38 6.3 1.0 13
2 | 06 8 | 06:38:022 | 00:00:104 [ 06:37:36.0 878 101 8.0 129 13
phkt | 06:38:03.7 | 06:3821.1 | 00:00:134 [ 06:3742.1 1311 43 14 43 12

39 [ 35372005 | 1 | 0913230 | 09:13:374 | 00-00:144 [ 09:13:010 [ 09:13:009 | 1225] 98662 | 9521 11 02 L1 0.3 0.5
2 | 09:1320.0 | 09:13:32.6 | 00:00:12.6 | 09:13:00.8 106.9 0.9 0.9 13 0.3
pht | 0913315 | 09:13:538 | 00:00:223 [ 09:13:009 184.6 1.6 12 20 11

40 | 352005 | 1 | 09:15:51.0 | 08:16:041 | 00:00:13.1 09:13309 | 1112 98962 | 9323 12 0.8 13 0.6 0.8
2 | 0915473 | 08 8.1 | 00:00:10.8 913 1.9 23 il 0.8
phkt | 09:16:012 | 09:16224 | 00:00:212 1732 13 20 24 L1

41 | 3/32005 | 1 | 10:02:004 | 10:02:095 | 00:00:00.1 | 10:01:46.5 10:01:46.5 90122 | 8.767 0.6 04 0.7 0.0 0.0
2 | 1001566 | 10:02:052 | 00:00:06.6 | 10:01:46.6 0.8 0.5 L0 0.0
pht | 10:02:09.8 00:00:152 | 10:01:46.5 1204 32 20 3.8 11

42 | 3532005 | 1 | 1021112 00:00:14.3 | 10:220:493 1020494 | 1216 ) 98.721 | 9304 1.1 0.3 12 0.3 0.8
2 | 10221083 00:00:12.4 | 10:20:49.4 1051 13 20 25 0.8
phkt | 1021212 00:0022.2 | 10:20:50.7 1835 1.9 1.0 21 11

43 | 332005 | 1 | 10:24484 | 1024494 | 00:00:01.0 | 10:24:469 10:24:46.6 835 | 98587 | 8412 1.0 0.3 L0 -1.0 -08
2 | 1024489 | 1024:522 | 00:00:023 | 1024464 195 0.6 04 0.7 08
phkt | 10:24:380 | 1025:054 | 00:00:074 [ 10:24:467 62.9 12 0.7 14 02

44352005 | 1| 1154214 | 11534360 | 00:00:14.6 11:33:50.0 | 1242 ] 98555 | 9547 217 165 213 19 22
2 | 11:54:187 00:00:13.0 1103 350 478 30.8 22
pht | 1154311 00:0022.4 1856 9.1 48 10.8 18

45 | 3572005 | 1 | 13:34496 00:00:05.4 13:54:400 | 457 | 98.176 | 8.18% 1.0 02 L0 02 02
2 00:00:08.1 68.4 12 0.3 L3 02
pkt 43.6 00:00:04.3 36.4 1.7 12 21 0.0

46 | 332005 | 1 | 1415424 | 14:15:557 | 00:00:133 | 14:15221 14:15:21.6 | 1120 | 08458 | 0445 06 03 0.7 02 0.5
2 | 1415393 | 1415512 | 00:00:11.9 | 1415212 100.8 11 11 L6 0.3
pht | 1415493 | 1416105 | 0000212 [ 14:15:201 1732 1.7 0.8 18 1.0

47 | 332005 | 1 | 1525122 | 1523262 | 00:00:14.0 | 15:22:50.8 1322:498 | 1190 | 99446 | 7.898 0.7 03 0.8 03 0.3
2 | 1523003 | 1523227 | 00:00:134 | 15:22:488 1138 0.7 0% L1 0.3
phkt | 15:23:000 | 1525232 | 00-00:142 [ 1522:473 1207 27 19 33 L0

48 | 432005 | 1 | 02:40:18.0 | 02:49:362 | 00:00:182 | 02:48:510 | 02:48:520 | 14890 00524 [ 73546 0.6 0.7 0.9 0.6 0.6
2 | 02:49:18.0 | 02:49:36.0 | 00:00:18.0 | 02:48:52.1 1477 0.8 0.5 0% 0.6
pht | 02:48:16.6 | 0249325 | 00:-00:139 [ 0248:323 135.0 L6 12 20 0.8
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Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hb 0 | ht 0| ht 0 |hk 0| ht 0 | (km) | (East) | (North) [ (nm) (nm) (nm)

49 | 432005 | 1 | 07:53:16.1 | 07:33:304 | 00:00:143 | 07:52:342 07:52:544 | 1216 | 98613 9.520 6.2 i 24 14 16
2 | 07:53:13.7 | 07:33:263 | 00:00:12.6 1069 13.0 93 16.0 16
phkt | 07:53249 | 07:3347.1 | 000 0752544 183.5 3% L1 41 14

30 [ 432005 | 1 | 08:3231.8 | 08:32:436 | 00:00:13.8 | 08:32:10.7 08:32:106 | 1173 [ 98.776 9432 38 il 17 13 L3
2 | 08:32284 | 08:32:402 | 00:00:11.8 | 08:32:104 999 10.7 9.7 144 13
pht | 08:32:406 | 08:33:024 | 00:00:21.8 [ 08:32:106 1798 i3 0.8 3. 13

51 [ 432005 | 1 | 09:36:135 | 09:36202 | 00:00:13.7 09:35:54.0 00,541 8.193 26 13 29 0.9 0.9
2 | 09:36:123 | 0936247 | 00:00:12.4 26 20 33 0.9
pht | 09:36:184 | 0936344 | 00:00:16.0 8.7 33 9.4 135

32 [ 432005 | 1 | 0946429 | 09:46:43.7 | 00:00:02.8 | 09:46:38.3 09:46:38.7 242 [ 98651 8263 03 0.1 03 -1.0 0.0
2 | 0946449 | 09:46:488 | 00:00:03.9 | 09:46:389 333 20 13 24 0.0
phkt | 09:46:493 | 09:46:556 | 00-00:063 [ 09:46:39.7 531 1.7 04 L7 02

33 [ 432005 | 1 10:22:01.1 | 10:22:02.1 | 00:00:01.0 | 10:21:59.6 10:21:59.3 8.1 | 98580 8.407 1.8 0.7 19 0.8 -08
2 1022:02.5 | 1022048 | 00:00:02.3 193 0.6 0.4 0.7 0.8
pht | 10:22:110 | 1022184 | 00:00:074 [ 1021:39.7 62.9 1.1 i3 36 0.8

34 [ 4532005 | 1 10:33:26.1 | 10:33:417 | 00:00:13.6 10:33:008 | 1323 | 99341 1379 70 6.3 9.6 13 18
2 10:33:233 | 10:33:39.0 | 00:00:15.7 1335 146 112 184 18
phkt | 1033216 | 10:33:3635 | 00:00:149 126.5 i3 14 37 12

35 [ 4532005 | 1 1231478 | 12 00:00:14.3 | 12:31:26.0 1216 | 99.609 28 19 34 1.0 13
2 1231453 | 12 00:00:12.3 | 12:31:263 1043 30 6.3 8.0 13
pht | 12:31:522 | 12:32: 00:00:196 | 12:31:231 136.8 29 0.8 30 L1

56 | 432005 [ 1 21:36:11.1 | 00:00:14.0 21:35348 [ 1190 | 98267 9474 03 04 0.6 02 04
2 21:36:06.8 | 00:00:13.0 1103 0.9 0.6 L1 04
pht 00:00:21.5 1763 0.3 02 0.8 0.7

57 [ 4532005 | 1 00:00:13.6 2247026 98.502 9.468 0.8 0.8 12 0.3 0.8
2 00:00:12.1 1§ 21 28 0.3
pkt 00:0021.3 12 04 L3 0.8

58 [ 5532005 [ 1 00:00:15.0 | 09:32:143 09:52:144 | 127.7 | 98.665 0.568 37 36 32 12 14
2 | 09:32:346 00:00:13.2 | 09:52:144 1121 74 6.5 0.8 14
pht | 09:52:46.2 00:0022.8 | 09:52:14.0 189.7 26 18 32 13

60 [ 6/3/2003 00:00:18.1 23:19315 [ 1483 | 97877 7233 40 21 43 13 13
00:00:20.8 169.1 31 27 41 13
00:00:10.4 379 135 27 138 14

61 [ 6/3/2005 00:00:17.1 23:21:52.8 [ 1422 97.950 1276 9.9 37 114 16 L7
00:00:20.2 162.8 10.6 43 114 L7
00:00:09.6 813 124 141 15.8 13

62 [ 6/3/2005 00:00:16.8 1404 | 97674 7468 72 i3 8.0 13 L6
00:00:20.2 162.8 6.7 50 34 16
00:00:10.4 270 149 3.0 152 14

63 [ 6/3/2005 00:00:17.3 1435 | 97952 7264 27 18 32 11 11
00:00:202 163.8 22 10 24 11
23:43336 00:00:09.7 821 18 23 82 L1

64 [ 7372005 | 1 | 09:02:594 | 09:03:165 | 00-00:17.1 [ 09:02:342 09:02340 | 1422 [ 99.747 8.039 0.6 0.5 0.8 0.3 0.7
2 | 09:02:57.8 | 09:03:135 | 00:00:15.7 | 09:02:33.9 1329 14 0.8 L6 0.7
pht | 09:02:012 | 09:02:205 | 00:00:193 [ 09:01:34.4 1544 31 il 6.0 14
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179

Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hb 0 | hi 0] hh 0 [hh 0] hb 0 | (km) | (East) | (North) | (mm) (mm) (nm)

65 [ 732005 [ 1 00:00:14.5 | 11:31:329 11:31:328 | 1233 | 98.563 0541 1.8 13 22 0.8 1.0
2 11:31:52.4 00:00:12.9 | 11:51:327 108.5 26 3.6 44 1.0
pht | 11:32:03.6 00:0022.3 | 1151328 185.0 26 0.7 27 12

66 | 732005 | 1 13:23:542 | 1524086 | 00:00:14.4 | 15:25:322 1323511 | 1225 | 99551 8.040 12 04 13 0.6 0.7
2 15:23:505 | 15:24:03.9 | 00:00:134 | 15:23:30.0 1138 14 L6 21 0.7
pht 15:23:08.7 | 00:00:15.7 | 15:22:20.0 133 22 1.0 24 0.9

67 [ 832005 | 1 1401522 | 1401458 | 00:00:13.6 | 14010114 14:01:11.8 98.836 g.418 0.6 04 0.7 03 04
2 1401208 | 14:01:413 | 00:00:113 | 14:01:123 09 10 L3 04
pht | 14:01:422 | 14:02:039 | 00:00:21.7 [ 14:01:123 33 02 33 13

68 [ 832005 | 1 00:0022.8 189.7 | 96.829 7842 13 0.6 14 10 10
2 00:00:24.8 2103 08 0.6 L1 08
pht 00:00:20.0 1607 21 0.6 22 10

69 | 932005 | 1 | 00:52363 | 00:32:508 | 00:00:14.5 [ 00:52:14.1 00:32:143 | 1233 [ 98540 9.539 1.6 13 21 0.8 0.9
2 | 00:3234.1 | 00:52:47.0 | 00:00:129 | 00:52:144 108.5 28 L7 3.3 0.8
pht 00:33:09.7 | 00:0022.3 | 00:32:16.8 1846 i 0.8 3% 13

70 [ 832005 | 1 00:34:092 | 00:00:15.0 00:3331.1 98.144 95198 1.6 13 21 0.8 L1
2 00:54:069 | 00:00:142 29 33 44 L1
phkt | 00:54:014 | 00:34:235 | 00:00:22.1 44 23 il 135

71 [ 832005 | 1 | 06:21:034 | 06:21:089 | 00:00:06.5 06:20:52.8 98.135 8.766 24 0.5 25 0.3 04
2 | 0621033 | 0621:106 | 00:00:073 23 14 27 04
phkt | 06:21:093 | 0621210 | 00:00:11.7 994 43 14.1 14.7 L3

72 [ 932005 | 1 | 0626022 | 06:26:09.1 | 00-00:06.9 585 | 98.168 2834 03 23 24 04 12
2 | 06:26:04.1 | 0626:114 | 00:00:073 62.1 13 0.8 15 02
phkt | 06:26:094 | 0626220 | 00:00:12.6 | 062 106.9 11 27 16 12

T3 [ 932005 | 1 | 0706436 00:0020.0 | 07:06:18.0 07:06:192 | 160.7 [ 97413 7481 32 21 38 12 12
2 | 0706307 00:0022.1 | 07:06:203 1825 27 L1 29 12
pht | 07:06:39.0 00:00:13.3 | 07:06:18.7 1129 6.3 10 6.4 12

74 [ 932005 | 1 | 0733540 734018 | 00:00:07.8 7:33:421 07:33:434 66.0 | 99.008 2.132 0.3 0.7 L1 0.1 04
2 | 07:33:361 734036 | 00:-00:07.5 733447 63.5 1.8 18 25 04
pht | 0733530 734021 | 00:00:09.1 | 07:33:39.1 771 6.2 23 6.7 L0

75 [ 932005 | 1 14:09:37.0 | 14:09:446 | 00200076 | 14:09:254 14:09:26.7 647 | 99.002 8.154 09 0.7 L1 0.1 03
2 14:08:302 | 14:00:4635 | 00200073 | 14:09:280 622 14 12 L8 03
phkt | 14:00370 | 14:00:46.1 | 00:00:00.1 | 14:00:231 1\ 21 0.5 22 0.3

76 | 932005 | 1 14:56:24.0 | 14:36313 | 00:00:073 | 14:56:128 14:36:13.8 622 | 98.001 8.040 0.3 0.5 0.7 01 0.0
2 14:56:264 | 1436340 | 0000076 | 14:56:14.8 64.7 0.7 0.5 0% 0.0
pht | 14:3621.0 | 14:36:283 | 00:00:073 [ 14:36:09.8 622 12 0.6 13 0.1

77 (10372005 1 | 05:08:06.6 | 03:08:136 | 00:00:07.0 [ 03:07:358 [ 03:07:56.1 594 | 98.120 | 8810 0.7 0.7 L0 0.0 02
2 | 03:08:079 | 03:08:155 | 00:00-076 | 03:07:363 646 12 09 ] 02
phkt | 03:08:12.9 | 03:08253 | 00:00:124 [ 03:07:54.0 105.1 30 21 44 1.0

78 [103/2005 | 1 | 04:18:520 | 0419072 | 00:00:132 | 04:18:288 04:1828.5 | 1289 [ 99.61% [ B.054 0.3 0.5 0.7 03 04
2 | 0418496 | 04:19:05.7 | 00:00:14.1 | 0418281 119.6 0.3 03 0% 04
pht 110 110

79 [1232005] 1 10:01:32.0 | 10:01:334 | 00:00:014 | 10:01:209 10:01:29.2 119 | 98434 | 23508 27 29 40 03 01
2 10:01:33.1 | 10:01:36.1 | 00:00:03.0 | 10:01:285 254 1.5 18 23 01
plt no no
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Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hb 0 | ht 0| ht 0 |hk 0| ht 0 | (km) | (East) | (North) [ (nm) (nm) (nm)

80 [12/3/2005] 1 17:07:53.0 | 17:07:58.9 | 00:00:05.9 | 17:07:440 17:07:44.1 50.0 | 98.008 2.623 0.7 03 0.8 -02 -02
2 17:07:553 | 17:08:026 | 00:00:073 | 1707441 2.2 0.3 02 0.3 03
pht - - - - -

81 [12/3/2005] 1 17:42:30.0 | 1742446 | 00:00:14.6 | 1742:077 17:42:073 | 1242 | 98.509 9.540 0.7 03 0.8 04 0.7
2 17:42:268 | 1742308 | 00:00:13.0 | 1742:069 1105 1.1 L6 19 0.7
pht = = = = = = = g =

82 [12/3/2005] 1 | 22:22300 00:00:07.3 | 22:22:188 | 22:22:204 622 | 99.029 8214 0.7 04 0.8 01 -01
2 | 2222320 00:00:06.6 | 2222218 36.0 0.6 0.1 0.6 03
pht - - - - - - - - -

83 [13/32005] 1 00:00-132 | 09-56:28.9 09:56285 | 112.0 [ 99388 7953 1.0 04 L1 04 04
2 00:00:12.5 | 09:36:28.1 106.0 1.0 02 10 04
plt - - - - - - - - -

84 [13/3/2005| 1 | 21:18:11.0 | 21:18:256 | 00:00:14.6 | 21:17:487 [ 20074735 | 1242 | 99.366 7.708 0.7 02 0.7 03 0.7
2 | 21:18:084 | 21:08:22.9 | 00:00:14.5 | 21:17463 1231 1.7 0.3 L8 0.7
pht = = = = = = = g =

85 [14/3/2005| 1 | 2347521 | 2348076 | 00:00:155 23:47284 [ 132.0| 93.668 9.607 0.3 11 14 0.6 11
2 23:48:03.1 | 00:00:13.7 116.4 28 34 44 11
pht - - - - - - - - -

87 [13/32005] 1 10:30:23.0 00:00:01.2 10:30:23.1 102 | 98488 8322 0.7 02 0.7 -L1 -10
2 10:30:26.6 00:00:02.3 195 0.4 02 04 -1.0
pht = = = = = = = g =

8¢ [1732005] 1 10:25:42.0 00:00:01.5 127 | 98543 8327 38 18 42 02 02
2 1025:44.0 00:00:03.4 2838 0.3 0.5 0% -04
pht - - - - - - - -

90 [1732005] 1 00:00:06.7 367 | 98.174 8.819 0.3 0.1 0.8 01 01
2 00:00:071 603 07 03 0.8 01
pht S S S S S S S B S

92 [18/32005] 1 10:32:38.0 | 1032417 | 00:00:03.7 | 10:32:324 10:32:32.0 313 | 98436 8379 70 18 72 0.3 0.5
2 10:32:37.1 | 10:32:407 | 00:00:03.6 | 10:32:316 303 1.3 16 22 0.0
pht - - - - - - - - -

93 [18/32005] 1 10:49-264 | 1049271 | 00:00:00.7 | 10:49:254 10:49:25.9 56 | 98550 8464 14 0.7 L6 -1 09
2 10:49:204 | 1049313 | 00:00:01.9 | 10:49:2635 16.1 0.3 04 0.6 09
plt - - - - - - - - -

94 [18/3/2005] 1 13:42:43.8 00:00:06.7 7 13:42:33.6 36.7 | 98.827 8.030 1.0 0.3 L1 0.0 0.0
2 13:42:46.0 00:00:08.2 69.9 0.3 02 0.3 02
pht - - - - - - - - -

95 [19/3/2005| 1 | 03:57:38.0 | 03:37:304 | 00:00:014 [ 03:57:359 [ 03:37:34.1 119 | 08437 2.500 41 63 13 0.0 0.0
2 | 03:3741.8 | 03:57:48.0 | 00:00:062 | 03:57:324 324 0.9 04 L0 01
pht | 03:5743.0 | 03:37:51.1 | 00:-00:08.1 [ 03:57:30.7 63.4 8.7 29 92 1.0

98 [203/2005] 1 10:19:43.9 | 10:19:449 | 00:00:01.0 | 10:19:423 10:19:42.1 89 | 98.387 8409 L9 27 33 03 03
2 10:19:453 | 10219475 | 00:00:022 | 10:19:420 185 0.7 0.6 0% 0.7
phkt | 10:19:534 | 10:20:009 | 00:00:07.5 [ 10:19:419 63.7 19 13 8.0 0%

90 [20/32005] 1 12:03:281 | 12:03:34.0 | 00:00:05.9 | 12:05:19.0 12:03:19.5 504 | 98.782 2.064 09 04 L0 01 01
2 12:03:30.1 | 12:03:36.8 | 00:00:06.7 | 12:05:19.9 36.7 0.7 0.3 0.8 -02
phkt | 12:03279 | 12:03:33.9 | 00:-00:06.0 [ 12:03:187 J13 342 72 348 14
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Table E.1: (continued)

Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hb 0 | ht 0| ht 0 |hk 0| ht 0 | (km) | (East) | (North) [ (nm) (nm) (nm)

100 |21/3/2005 | 1 [ 00:50:03.0 | 00:50:18.1 | 00:00:15.1 | 00:49:300 | 00:4030.8 [ 1283 | 00406 | 7.867 1.0 0.7 12 0.6 0.9
2 | 00:49:500 | 00:50:132 | 00:00:133 | 00:49:306 1129 1.8 24 30 0.2
pht | 00:50:03.0 | 00:30:18.0 | 00:-00:13.0 [ 00:48:40.1 1271 1.7 0.6 18 0.7

101 |21/3/2005 | 1 | 03:33:302 | 03:53:523 | 00:00:02.1 | 03:35:470 | 03:35:46.0 17.7 | 98470 | 8383 20 L6 26 03 0.6
2 | 03:3348.7 | 03:53:512 | 00:00:025 | 03:33:449 208 150 82 17.1 0.6
phkt | 03:34:02.5 | 03:34107 | 00:00:002 [ 03:33:483 718 22 22 il 0.6

102 |20/3/2005 | 1 [ 06:14:37.6 | 06:14:523 | 00:00:14.7 | 06:14:151 06:14:15.1 | 1251 [ 98441 0.553 06 04 0.7 03 0.5
2 | 06:14334 | 06:14:487 | 00:00:133 | 06c14:15.1 1129 0.3 11 14 0.3
pht | 06:14:455 | 06:15:078 | 0000223 [ 06:14:148 185.0 34 13 36 13

103 |21/372005| 1 10:39:12.0 | 10:3%:162 | 00:00:04.2 | 10:39:056 10:39:06.6 356 | 98.614 | B.126 12 0.3 L3 02 02
2 10:38:162 | 10:39219 | 00:00:05.7 | 10:39:075 483 0.6 03 0.7 03
phkt | 10:39:130 | 10:3%:19.6 | 00:00:04.6 [ 10:39:08.0 300 178 24 19.7 1.0

104 |201/3/2005 | 1 00:00:08.1 23:37414 684 | 98.896 | 7932 9.8 70 120 12 14
2 00:00:08.6 T34 203 46 2038 14
pkt 00:00:072 61.0 32 32 74 08

106 |22/3/2005 | 1 [ 05:04:064 | 05:04:125 | 00:00:06.1 | 05:03:570 | 05:03:57.0 522 | 98.077 2.617 20 12 23 03 03
2 | 05:04:086 | 05:04:162 | 00:00:07.6 | 05:03:57.0 64.6 03 0.1 0.3 05
pht | 05:04:12.9 | 05:0423.1 | 00:00:102 [ 05:03:574 363 11 10 18 11

107 |22/372005 | 1 | 06:00312 | 06:0033.1 | 00:00:01.9 | 06:00:283 06:00:28.3 16.1 | 98402 8333 0.6 L6 L7 03 01
2 | 06:0033.0 | 06:00:395 | 00:00:04.5 | 06:00:282 318 12 0.6 13 01
pkt | 06:00380 | 06:00:438 | 00-00:058 [ 06:00:29.1 495 214 156 2635 13

100 |23/3/2005 | 1 | 04:19:222 | 04:19243 | 00:00:02.1 | 04:12:19.0 | 04:19:20.0 177 | 98.621 8316 0.7 0.3 0.8 0.8 0.7
2 | 0419260 | 049282 | 00:00:032 | 0419211 274 0.3 0.3 0.6 0.7
pht | 04:19302 | 04:19:36.8 | 00:00:06.6 | 04:18:202 338 83 23 86 0%

110 |23/3/2005 | 1 [ 08:52:309 | 08:52334 | 00:00:045 | 08:32:241 08:3223.1 378 | 98.820 | 8288 0.3 03 0% 03 0.3
2 | 08:52:284 | 08:52:325 | 00:00:04.1 | 08:52:22 351 6.4 23 6.8 0.3
phkt | 08:52:350 | 08:52:43.0 | 00:00:08.0 [ 08:52:228 67.0 il 103 10.8 11

111 | 23/3/2005 | 1 10:25:168 | 10:25:17.8 | 00:00:01.0 | 10:25:152 10:25:15.4 85 | 983531 8.508 6.1 27 6.7 02 02
2 10:25:183 | 10:2520.1 | 00:00:01.8 | 10:25:133 133 L6 13 21 04
phkt | 1025239 | 1025344 | 00:00:08.5 [ 1025:129 722 19 0.6 20 04

113 |24/3/2005 | 1 [ 09:53:320 | 09:53:332 | 00:00:012 | 09:53:301 09:53:30.1 105 | 93519 | 8522 09 08 12 09 07
2 | 09:53320 | 09:33:348 | 00:00:01.9 | 09:53:30.0 16.1 0.7 0.7 L0 0.7
phkt | 09:53:466 | 09:33:552 | 00:00:08.6 [ 09:33:335 729 L6 0.7 L7 04

114 | 26/5/2005 | 1 14:12:01.8 | 14:12:069 | 00:00:03.0 | 14:11:5453 14:11:54.2 423 [ 98.603 8.061 0.7 02 0.7 03 03
2 14:12:042 00:00:06.6 | 14:11:342 338 02 02 0.3 0.6
pht | 14:11:594 | 14:12:033 | 00:00:039 [ 14:11:534 333 24 0.8 25 0.1

115 | 26/3/2005 | 1 16:36:36.0 | 16:37:03.0 | 00:00:07.0 | 16:36:433 16:36:43.4 394 | 98612 7.907 0.9 04 1.0 0.0 0.0
2 16:36:38.5 | 16:37:07.1 | 00:00:08.6 | 16:36:454 129 0.6 0.3 0.8 0.0
phkt | 16:36:486 | 16:36:52.0 | 00:00:034 | 1636:434 290 0.8 21 22 01

116 | 26/3/2005 | 1 T:30:28.5 | 1730429 | 00:00:14.4 | 17:30:06.3 17:30:05.5 | 1225 | 99.568 8.100 0% 04 1.0 0.3 0.3
2 T:30:249 | 17:30:382 | 00:00:133 | 17:30:046 1129 04 04 0.6 02
pkt | 17:30:289 | 1730449 | 00:00:16.0 | 17:30:04.5 1335 L3 02 13 0.7

117 | 26/372005 | 1 17:48:158 | 1746228 | 00:00:07.0 | 1748051 17:48:05.2 394 | 98.084 | 8737 03 03 0.6 02 01
2 17:48:174 | 17402353 | 0000079 | 1748053 67.1 0.6 04 0.7 01
pkt | 1749218 | 1749337 | 00-00:119 | 1740037 1008 L1 0.3 12 04
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Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hh 0 | hi 0] hh 0 [hh 0[ hb 0 | (km) | (East) | (North) | (nm) (mm) (nm)

118 | 26/3/2005] 1 19:23:41.0 | 00:00:06.3 19:23:25.5 531 | 98.606 | 7.988 11 0.3 12 0.0 02
2 1923:44.8 | 00:00:07.3 63.7 12 0.6 13 02
pkt 19:23:35.0 | 00:00:04.8 403 12 0.7 14 01

119 |27/3/2005 ) 1 | 02:29:563 | 02:29:306 | 00:00:033 | 0229:512 02:29:50.8 282 | 93428 8.189 10 04 11 04 01
2 [ 02295 02:30:04.8 | 00:00:057 | 02:28:504 48.6 08 0.5 1.0 01
pht | 02:28:34, 02:28:58.6 | 00:00:040 | 02:29:484 342 23 L8 il 02

120 |27/3/2005 ) 1 | 09:56:363 | 09:36:376 | 00:00:-013 | 09:56:343 09:56:34.7 113 | 93606 | 8465 10 0.6 12 -0.8 -0.8
2 | 08:56:373 | 09:5638.7 | 0000014 [ 08:56:35.1 121 10 0.5 11 0.8
pht | 09:36:450 | 09:36:332 | 00:00:082 | 09:36:32.3 69.6 135 289 328 L6

121 |29/3/2005 ) 1 | 0023440 | 0023482 | 00:00:042 | 0023376 | 00:23:36.0 355 | 98218 8.888 0.6 0.3 0.7 05 02
2 [ 0023456 | 00:23:53.0 [ 0000074 [ 0023:343 62.9 2 0.7 14 02
plt 110 1o

123 |30/3/2005 | 1 [ 09:0147.0 | 0901404 | 00:00:02.4 | 09:01:433 09:01:42.4 205 [ 93.604 8417 0.3 03 0.6 08 0.0
2 | 0901444 | 0801464 | 00:00:02.0 | 09:01:414 16.6 52 135 34 0.0
pht no no

124 | 307372005 | 1 00:00:14.9 1268 | 98.116 9504 0.3 04 0.6 03 0.6
2 00:00:14.2 120.7 1.1 1.0 15 0.6
plt - - - - - - - - -

125 | 3132005 1 10:37:14.9 00:00:01.0 | 10:37:133 10:37:13.1 80 [ 98582 8420 il 13 34 05 035
2 10:37:16.3 00:00:02.2 | 10:37:13.0 185 0.8 0.5 0% 0.7
pht - - - - - - - - -

128 | 6/42005 | 1 11:32:49.4 00:00:18.3 146.0 | 97.196 8241 1.4 0.3 L3 0.8 0.8
2 00:00:20.4 164.9 14 0.3 L3 08
pht 00:00:15.7 132.9 32 04 32 10

120 | 6/42005 | 1 16:08:572 | 16:09:01.7 | 00:00:04.5 | 16:08:503 16:08:49.6 381 | 98.164 8443 0.7 0.3 0.8 -04 03
2 16:08:59.0 | 16:09.05.6 | 00:00:06.6 | 16:08:48.9 36.0 0.3 0.1 0.3 03
pht | 16:09:02.0 | 16:09:08.6 | 00:00:07.6 64.7 14 03 14 02

132 | 8/42005 | 1 | 08:58:262 | 08:38:37.7 | 00:00:11.5 | 08:38:08.7 08:38:09.1 973 | 98.861 1.683 22 21 30 0.8 08
2 | 08:5828.1 | 08:58:403 | 00:00122 | 08:58:09.5 103.4 30 26 40 0.9
phkt | 08:58:234 | 08:38:318 | 00:00:08.4 [ 08:38:10.6 712 44 13 46 0.8

133 | 8/42005 | 1 00:00:02.9 25.0 [ 98528 8.635 0.4 0.3 0.3 08 03
2 00:00:02.1 177 1.7 13 21 03
pht 10:36:02.9 | 00:00:103 871 19.5 233 L6

134 | 842005 | 1 00:00-09.0 20:3536.7 763 | 98.782 7842 0.6 0.5 0.8 0.0 02
2 | 20:35519 | 20:36:01.6 | 00:00:00.7 221 0.9 03 0.9 02
plt - - - - - - - - -

136 | 942005 | 1 [ 0921261 | 0921339 | 00:00:07.8 | 09:21:142 09:21:14.6 66.0 | 98.113 8.884 0.6 03 0.7 01 0.1
2 | 0921275 | 0921337 | 00:00:082 | 09:21:15.0 69.7 1.0 03 Lo 0.1
pht - - - - - - - - -

137 | 942005 | 1 | 2227445 00:00:08.1 22:27329 684 | 98.145 8.943 0.8 0.3 08 0.0 0.2
2 | 2227462 00:00:08.2 69.7 L1 0.3 12 02
pkt - - - - - - - - -

138 | 107472005 | 1 | 09:35475 | 0935506 | 00:00:03.1 | 09:35:427 09:35:426 | 266 | 98.530 | B.668 0.3 02 0.8 0.5 0.0
2 | 09:354356 | 0835477 | 00:00:02.1 | 0935424 17.7 47 21 il 0.0
pht | 09:36:01.4 | 09:36:119 | 00:00:10.5 | 08:35:454 38.8 33 36 i0 08
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Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hb 0 | ht 0| ht 0 [hk 0| hi 0 | (km) | (East) | (North) | (nm) (nm) (nm)

139 | 10/42005 ) 1 | 04:53:015 | 04:55:137 | 00:00:022 | 04:53:082 04:53:07.6 186 | 98504 | 8597 L1 3.1 02 0.8
2 [ 04:35:100 | 04:53:12.0 | 00:00:02.0 | 04:53:07 169 102 203 0.8
pht | 04:33:197 | 04:53:201 | 00:00:094 | 04:33:054 19.6 37 L3 40 0.8

140 | 12/42005) 1 | 03:51:280 | 03:51:30.0 | 00:00:02.1 | 03:51:248 03:51:246 178 | 98546 | 8.588 29 0.7 30 02 04
2 | 03:51:226.6 | 05:51:28.1 | 00:00:005 [ 03:51:243 12.7 118 10.1 1335 04
pht 5 = = = = 5 5 = 5

141 | 15/42005 | 1 | 0543399 | 0543427 | 00:00:028 | 05:43:356 | 05:43:36.8 237 | 98604 | 8338 0.6 04 0.7 0.7 0.6
2 | 0543422 | 0543430 | 00:00:028 [ 0343:379 237 0.8 02 0.8 0.6
pht = 8 8 g 8 = = 8 =

142 | 15/42005 | 1 | 0946338 | 0946384 | 00:00:04.6 | 09:4626.7 09:46:23.0 394 | 98.096 8542 1.7 02 L7 0.0 0.0
2 | 0946336 | 0946437 | 00:00:08.1 | 09:46:233 68.4 0.7 04 0.8 0.0
pht = = = = = = = =

143 | 1542005 | 1 1441419 | 1441492 | 00200073 | 14:41:307 1441514 622 | 98.843 8.01% 21 0.8 22 04 0.6
2 1441437 | 1441513 | 0000076 | 1441321 64.7 23 24 33 0.6
pht - - - - - - - - -

145 |17/4/2005 ) 1 [ 2228500 | 22:28:552 | 00:00:052 | 2228421 | 2228416 441 [ 93800 2.600 11 03 L1 01 01
2 | 2228452 | 2228479 | 00:00:00.7 | 2228411 2126 0.9 0.8 12 035
plt - - - - - - - - -

146 | 17/42005 | 1 [ 22:46:104 | 22:46:170 | 00:00:06.6 | 22:46:003 | 22:46:00.6 36.0 | 98.178 8.862 09 02 0% 01 01
2 | 2246120 | 22:46:193 | 00:00:073 | 22:46:00.8 622 0.7 04 0.8 01
pht - - - - - - - - -

147 | 17/472005 | 1 23:07.7 | 23:23:153 | 00:00:07.8 66.0 | 98252 2976 0.3 03 0.9 0.0 03
2 | 23:23:08.1 | 23:23:164 | 00:00:083 708 14 0.8 L6 0.3
pht - - - - - - - - -

148 | 17/42005| 1 00:00:07.3 23:39272 63.7 | 98.223 8.920 0.4 03 0.3 03 02
2 00:00-074 62.9 03 03 0.6 -02
pht = = = = = = = g =

149 | 18/42005| 1 02:28:13.4 | 00:00:07.6 02:28:54.8 647 | 98.166 8.916 0.7 0.3 0.8 01 0.0
2 02:28:15.1 | 00:00:07.8 66.0 0.7 0.6 0% 0.0
pht - - - - - - - - -

151 | 18/4/2005 ) 1 [ 09:59162 | 09:59:1735 | 00:00:013 | 09:50:142 09:59-14.1 110 | 93.606 8417 1.9 11 22 0.6 06
2 | 09:50:47.1 | 09:59:192 | 00:00:02.1 | 09:59:13.9 178 12 0.5 13 0.6
plt - - - - - - - - -

152 | 18/42005] 1 14:02:487 | 14:02:369 | 00:00:082 | 14:02:362 14:02:36.3 69.7 | 98.033 8.873 0.7 0.6 09 0.1 03
2 14:02:30.3 00:00:08.8 | 14:02:36.9 746 1.5 0.6 1.6 03
plt - - - - - - - - -

153 | 18/42005] 1 15:06:30.1 | 15:06:369 | 00:00:06.8 | 13:06:19.7 15:06:20.1 37.6 | 98.093 8.751 L6 L0 19 02 04
2 506323 | 15:06:400 | 00:00:07.7 | 15:06:20.3 634 20 0.8 22 04
pkt g = = = 8 = = = 8

154 | 18/42005) 1 1729:33.0 T530:002 | 0000072 | 1729420 1728423 612 | 98.763 1937 1.5 0.3 16 02 04
2 17:29:353 730036 | 00:00:083 | 17:29:426 704 17 7 1.8 04
pkt - - - - - - - - -

155 | 18/42005 ) 1 | 2305489 | 23:05:57.0 | 00:00:08.1 | 23:05:366 | 23:05:36.0 634 | 098.078 8.804 - - - -
2 [ 2305505 | 25:05:59.1 | 0000086 | 23:05:373 734 1.8 0.8 20 04 04
pht - - - - - - - - -




Table E.1: (continued)
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Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hh 0 | hi 0] hh 0 [hh 0[ hb 0 | (km) | (East) | (North) | (nm) (mm) (nm)

156 | 19/42005) 1 | 00:16:04.1 | 00:16:115 | 00:00:074 | 00:15:52.8 00:15:53.6 6.0 | 98.195 8.002 0.0 0.3 0.9 0.0 02
2 [ 00:16:059 | 00:16:134 [ 00:00:07.5 [ 00:15:343 63.3 L6 04 L6 02
plt - - - - - - - - -

158 | 1942005 1 | 04:55:550 | 04:56:03.0 | 00:00:08.0 | 04:55:42.8 04:55:43 8 679 | 99.015 8.07% 17 0.2 L7 0.3 03
2 | 04:55:567 | 04:56:045 | 00:00:078 | 04:35:448 662 02 02 03 03
pht 5 = = = = 5 5 = 5

159 | 19/42005 | 1 | 09:54:342 | 09:34:354 | 00:00:012 | 09:54:323 09:54:3222 10.5 | 98510 | 83526 24 48 34 02 02
2 | 09:54:5351 | 09:54:37.0 [ 00:00:02.0 [ 09:34:52.1 169 L7 0% 19 04
pht = 8 8 g 8 = = 8 =

165 | 25/42005 | 1 | 2347432 00:00:04.5 | 2347364 | 2347367 37.8 | 95.183 8.563 0.3 04 0.6 05 02
2 | 2347461 00:00:05.8 [ 2347370 304 0.7 03 0.8 02
pht = 8 8 g 8 = = 8 =

166 | 26/4/2005 | 1 10:19228 | 10:1923.8 | 00:00:01.0 | 10:19:212 10:19:21.3 89 [ 98501 8432 46 14 48 03 03
2 10:19:242 | 10:1926.1 | 00:00:019 | 10:18:213 16.1 0.8 0.3 0% 0.7
pht - - - - - - - - -

167 | 28/472005 | 1 - - - - - 98.326 8.140 - - - -
2 16:46:455 | 16:46:524 | 00:00:069 | 16:46:35.0 16:46:36.8 5835 09 03 09 0.0 0.0
pht | 16:46:4390 | 16:46:473 | 00:00:034 [ 16:46:38.7 200 il 0.5 il 03

168 | 28/4/2005 | 1 - - - - - 98.115 8.616 - - - -
2 18:03:59.8 | 18:04:06.9 | 00:00:07.1 | 18:05:49.0 15:03:492 60.3 09 03 0% 0.0 0.0
pht | 18:04:0435 | 18:04:144 | 00:00:009 [ 18:03:404 838 1.1 02 L1 03

160 | 20/4/2005| 1 - = = = - 07.605 8457 - - - -
2 | 0403 04:03:492 | 00:00:13.7 | 04:03:14.6 04:03:134 | 1164 48 32 38 12 12
pht | 04:03309 | 04:03:43.1 | 00:00:122 [ 04:03:123 1034 8.9 48 10.1 13

170 | 29/472005 | 1 - - - - - 93.398 8427 - - - -
2 00:00:07.6 643 0.7 02 0.7 01 01
pht 00:00:01.9 16.1 09 0.5 L0 0.7

171 |20/472005 | 1 - - - - - 08.823 8219 - - - -
2 12:31:38.7 | 12:31437 | 00:00:05.0 | 12:31:311 12:31:514 423 48 02 438 0.3 0.5
pht | 1231432 | 12313507 | 00:00:07.5 [ 1231517 63.7 1.0 0.8 13 0.1

172 | 307472005 | 1 - - - - - 98.361 8.630 - - - -
2 | 0401215 | 04:01:233 | 00:00-018 | 04:01:187 04:01:172 153 24 12 27 03 03
pht | 04:0131.7 | 04:01:422 | 00:00:10.5 | 04:01:15.7 23.8 38 23 44 0.9

173 | 252005 | 1 - - - - - 98.396 3428 - - - -
2 | 04:00:502 | 04:00:321 | 00:00:018 | 04:00:473 04:00:47.8 16.1 0.8 0.6 L1 07 07
phkt | 04:01:00.1 | 04:01:078 | 00:00:07.7 [ 04:00:483 634 1.4 03 14 02

174 | 3/52005 | 1 - - - - - 93.815 2.000 - - - -
2 | 08:32:112 | 08:52:16.1 | 00:00-04.9 | 08:52:03.8 414 0.3 04 0.6 04 04
phkt | 08:52:260 | 08:32:405 | 00:00:14.5 [ 08:52:038 1233 23 13 28 0.9

175 | 6/572005 | 1 - - - - - 98.616 | 8467 - - -
2 04:03:45.5 [ 00:00:013 [ 04:03:422 04:03:42.6 113 22 12 25 0.3 03
pkt 04:04:03.9 | 00:00:082 | 04:05:43.1 700 25 6.0 6.3 09

176 | 9/5/2005 | 1 - - - - - 98.601 8.426 - - - -
2 [ 04:03:524 | 04:03:543 | 00:00:019 | 04:05:405 04:03:40.4 16.1 11 0.8 14 0.6 06
pkt| 04:04:01.0 | 04:04:08.7 [ 00:00:07.7 [ 04:03:402 634 6.4 20 6.7 0.9




Table E.1: (continued)

185

Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hh 0 | hi 0| hh 0 [hh 0[ hb 0 | (km) | (East) | (North) | (nm) (mm) (nm)

177 | 1/5/2005 | 1 - - - - - 08.487 8.788 - - - -
2 1410216 | 1410252 | 00:00:03.6 | 14:10:16.1 14:10:16.2 30.6 10 0.5 L1 03 03
pht | 1410344 | 1410463 | 00:00:119 | 14:10:163 100.8 108 04 10.8 14

178 | 1U32005| 1 - - - - - 98390 | 8613 - - -
2 | 03:35308 00:00:01.1 ) 03:35:29.1 9.7 43 32 34 02 02
pht | 03:55:442 00:00:10.0 | 03:55:200 46 218 49 223 L6

179 | 13/52005 | 1 - - - - - 08504 | 8462 - - -
2 | 09:39:512 | 08:39:52.7 | 0000015 | 0959489 | 0959489 128 24 13 27 04 04
pht - - - - - - - - -

180 | 14/572005| 1 - - - - - 93.802 8437 - - - -
2 10:24:528 | 10:24:551 | 00:00:023 | 10:24:403 10:24:49.4 193 1.5 11 19 04 04
pht S S S S S S S S S

181 | 18/5/2005 | 1 [ 0405119 | 04205139 | 00:00:02.0 | 04:05:089 | 04:05:07.7 165 | 98470 | 8570 - - - -
2 | 04:05:104 | 04:05:15.0 | 00:00:02.6 | 04:03:06.3 2138 1.3 10 L8 03 03
pkt - - - - - - - - -

183 | 24/5/2005 | 1 | 06:45:069 00:00:02.3 06:45:05.0 193 | 08.684 8.403 1.8 02 18 04 04
2 | 06:45:00.7 00:00:02.1 177 1.1 0.5 12 0.6
pht - - - - - - - - -

184 |24/572005| 1 11:08:153 | 11:09:176 | 00:00:023 | 11:09:118 11:09:132 193 | 98489 8.603 - - - -
2 11:09:180 | 11:09203 | 00:00:023 | 11:00:145 193 03 03 04 -1.0 -10
pht = = = = = = = g =

187 /2005 | 1 | 04:22:288 | 04:22:309 | 00:00:021 17.7 | 98.509 8.5%0 30 0.7 3.1 02 0.1
2 | 0422274 | 0422204 | 00:00:02.0 168 43 34 36 0.1
pht - - - - - - - - -

191 | 30/5/2005 | 1 | 09:05:287 00:00-02.8 | 0905243 242 [ 98720 2368 07 02 0.7 0.6 06
2 | 09:05:26.8 00:00:02.7 | 09:05:22.7 2126 0.6 04 0.7 0.7
pht - - - - - - - - -

193 | 3152005 1 12:28:26.1 | 12:2832.0 | 0000059 | 1228170 12:28:17.3 504 | 98.780 | B.064 30 04 30 04 04
2 12:28:282 | 12:28349 | 00:00:06.7 | 12:28:180 36.7 13 04 14 0.1
pht = = = = = = = g =

194 | 5/6/2005 | 1 11:41:25.7 | 1141307 | 00:00:05.0 | 11:41:181 11:41:19.2 423 [ 98810 | 8192 L6 04 L6 0.0 0.0
2 1141283 | 1141333 | 0000052 | 1141204 41 14 0.5 ] 0.0
pht - - - - - - - - -

195 | 9/672005 | 1 10:08:04.1 | 10:098:05.1 | 00:00:01.0 | 10:08:025 10:08:02.3 85 | 98388 3410 33 12 i3 03 03
2 10:09:05.5 | 10:09:077 | 00:00:022 | 10:09:022 185 03 04 0.6 08
pht = = = = = = = g =

197 | 11/6/2005 | 1 | 09:57:285 | 09:3729.7 | 00:00:012 | 09:57:266 | 09:37:26.0 105 | 98454 | 8507 06 16 L7 0.7 04
2 | 09:57205 | 08:37:323 | 00:00:028 | 09:57233 234 L1 0.7 13 04
pht - - - - - - - - -

198 | 11/6/2005 | 1 10:43:43.4 | 1043457 | 00200023 | 10:45:309 10:43:40.0 193 | 98506 | 8236 24 13 27 02 02
2 10:43:468 | 10:43:513 | 00:00:04.5 | 10:43:400 378 06 03 0.7 04
pht - - - - - - - - -

199 | 15/6/2005 | 1 00:00:07.5 22:2834.1 63.7 | 98.183 8515 06 0.5 0.3 01 01
2 64.6 0.3 03 0.6 02
pht - - - - - - - - -




Table E.1: (continued)
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Event| Date |[Stn.|P-arrival T. | S-arrival T.| Delta(S-P) | Origin T. |Origin T.(ave)| Dist. | long lat Amp.(E) | Amp.(N) | Amp.(ave)| Ml | Ml (higest)
hh 0 | hi 0| hh 0 [hh 0[ hb 0 | (km) | (East) | (North) | (nm) (mm) (nm)

200 [16/6/2005 1 | 02:26:104 | 02:26:189 | 00:00:08.5 [ 02:25:574 | 02:25:50.0 721 | 98240 | 0.031 13 04 14 02 0.3
2 | 02:26:129 | 0226210 | 00:00:08.1 | 02:26:00.5 68.7 135 10 L8 03
pkt - - - - - - - - -

201 (207672005 1 | 01:51:46.0 01:31:154 1846 | 97457 7.138 i1 33 6.6 L6 L6
2 | 0151524 01:31:19.0 2062 30 il 3. 16
pht = = = = = = = g =

202 [20/62005( 1 17:42:004 | 1742:162 | 00:00:06.8 | 17:41:50.0 17:41:59.0 376 | 98.045 8318 0.6 0.3 0.7 -02 -01
2 17:42:121 | 1742207 | 00:00:08.6 | 17:41:59.0 29 0.6 0.3 0.7 01
pht - - - - - - - - -

203 (22762005 1 00:00:06.4 | 1924465 18:24:46.4 340 | 98.033 8333 0.6 04 0.7 02 02
2 00:00-08.1 | 19:24:463 637 11 0.7 13 02
pht S S S S S S S B S

204 (2262005 1 | 2127031 | 2127086 | 00:00:06.5 [ 2126:532 | 2126:54.0 345 | 98754 8.014 0.7 11 13 0.1 0.1
2 | 2127061 | 2127135 | 00:00:074 | 21:26:34.8 62.9 0.3 03 0.6 02
pht - - - - - - - - -

205 [23/62005( 1 | 04:58:505 | 04:58:520 | 00:00:015 | 04:58:482 04:58:48.0 129 | 93545 2541 0.6 04 0.7 -1.0 09
2 | 04:58:50.1 | 04:38:516 | 00:00:015 | 04:58:47.8 129 0.3 0.5 0.9 09
plt - - - - - - - - -

206 [ 24762005 1 - - - - - 98.316 8.721 - - - -
2 | 08:37:19.0 | 0837218 | 00:00:02.8 | 08:37:14.6 08:37:14.7 42 13 0.7 L3 03 03
pht = = = = = = = g =

207 [26/6/2005( 1 - - - - - 93.892 8.045 - - - -
2 | 23:32344 | 2332417 | 0000073 | 23332232 | 2332234 62.1 0.3 03 0% 01 01
pht - - - - - - - - -

208 [27/62005( 1 - - - - - 93,561 2767 - = o =
2 | 0908319 | 09:08:349 | 00:00:03.0 | 09:08:273 09:0827.3 258 il 13 34 0.1 0.1
plt - - - - - - - - -

209 [29/6/2005( 1 - - - - - 93514 8.747 = = - -
2 | 0903291 00:00:03.1 26.6 31 0.8 32 0.0 0.0
pht 5 5 5 5 5 5 5 = 5

210 [ 30/6/2005( 1 - - - - - 93.410 8.834 - - - -
2 11:32:413 | 11:32:462 | 00:00:049 | 11:32:339 11:32:34.0 414 0.7 03 0.8 03 03
pht 5 5 5 5 5 5 5 = 5
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Table E.2
Event Date Time St Dist. Amp. in count Azimuth Distance from station Location
(km) E N z A7I=arctan{AF/AN) | E (degree) | N(degree) | DegreeE | Degree N
179 | 13/5/2005 | 09:39:489 | 2 129 E() NGO | Z() degree
526 75.5 34.8645 0.0664 0.0953 08.504 8.462
180 | 14/5/2005 | 10:24:404 | 2 19.3 E(H) | NG | Z()
46.0 329 344270 0.1413 0.1010 98.802 84357
206 | 24/6/2005 | 083747 | 2 242 E(D | N | 26
64.6 732 414288 0.1441 0.1633 98.516 8.721
207 | 26/6/2005 | 23:32234 | 2 62.1 EQ | NGB | ZBH
62.1 1362 24.5105 0.2319 0.5083 08.802 8.049
208 | 27/6/2005 | 09:08273 | 2 258 E(AH | NBH | Z()
62.3 131.3 25.3837 0.0993 0.2098 08.561 8.767
209 | 29/6/2005 | 09:03:244 | 2 26.6 ECQD | N®H | Z()
1088 | 1406 37.7337 0.1463 0.1893 98.514 8.747
210 | 30/6/2005 | 11:52:340 | 2 414 NHE | Z(
39 632 42.1422 0.2500 0.2763 98.410 8.834




Table E.3
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Event| Day Date | Station | Component | Origin time |P-wave arrival| S-wave arrival | delta-time |Di Ampl defAve) Ml | Ml (highest)
dd/mmiry ss ss ss ss| (km) | (um) (am) (k)
z 03:34:31.70 03:54:33.27 03:54:34.30 00:00:01.03 | 8.746 8.746
2 E 03:54:31.51 03:54:33.28 03:54:34 44 00:00:01.16 | 9.850 4 4335 9850 | -03 -03
1 Fr | 14/01/05 N 03:34:31.48 03:34:33.28 03:34:34.43 00:00:01.17 | 9933 L7 9.933
Z 03:34:32.63 54 03:34:36.01 00:00:01.33 | 11204 11204
1 E 03:34:32.73 03:34:36.02 00:00:01.30 | 11.039 02 0.22 11039 | -1.6
N 03:34:32.57 03:34:36.16 00:00:01.42 | 12.058 0.1 12.058
z 04:11:31.24 04:11:33.03 04:11:34.20 00:00:01.17 | 9935 9.935
2 E 04:11:31.31 04:11:33 04:11:34.17 00:00:01.13 | 9.596 41 44 959 | -03 -03
14 | Th |20/01/03 N 04:11:31.19 04:11:33.02 04:11:34.22 00:00:01.20 | 10.1%0 L7 10.190
Z 04:11:32.54 04:11:34.51 04:11:33.80 00:00:01.29 | 10954 10.954
1 E 04:11:32.43 04:11:34.45 04:11:33.76 00:00:01.31 | 11124 0.3 0.32 11124 | 14
N 04:11:32.47 04:11:34.47 04:11:35.78 00:00:01.31 | 11.124 0.1 11.124
z 04:07:34.54 04:07:36.27 04:07:37.40 00:00:01.13 | 9.59 2.596
2 E 04:07:34.52 04:07:36.29 04:07:3745 00:00:01.16 | 9.850 14 220 2850 | -06 -06
17 | Sa |22/01/03 N 04:07:34.36 04:07:36.27 04:07:37.52 00:00:01.25 | 10613 L7 10.613
Z 04:07:36.02 04:07:37.82 04:07:30.00 00:00:01.18 | 10.020 10.020
1 E 04:07:33.90 04:07:37.82 04:07:39.08 00:00:01.26 | 10.699 02 0.36 10699 | -14
N 04:07:34.96 04:07:37.43 04:07:32.03 00:00:01.62 | 13.756 0.3 13.736
z 04:08:32.15 04:08:34.04 04:08:35.28 00:00:01.24 | 10530 10.530
2 E 04:08:32.13 04:08:34.03 04:08:33.26 00:00:01.23 | 10443 38 438 1045 | 03 -0.3
23 | Tu |0L03/03 N 04:08:32.18 04:08:34.10 04:08:33.36 00:00:01.26 | 10.699 2 10.699
Z 04:08:33.36 04:08:35.33 04:08:36.82 00:00:01.29 | 10954 10.954
1 E 04:08:33.47 04:08:35.33 04:08:36.88 00:00:01.35 | 11464 0.7 0.71 11464 | 1.0
N 04:08:33.46 04:08:35.54 04:08:36.90 00:00:01.36 | 11.340 0.1 11.540
z 04:14:23 49 04:14:25.37 04:14:26.60 00:00:01.23 | 10445 10445
2 E 04:14:23.52 04:14:25.37 04:14:26.38 00:00:01.21 | 10273 3.8 4.60 10275 | 03 -0.3
28 | We | 02/03/03 N 04:14:23.43 04:14:25.39 04:14:26.66 00:00:01.27 | 10.784 26 10.784
Z 04:14:24.91 04:14:26.86 04:14:28.14 00:00:01.28 | 10.869 10.869
1 E 04:14:24.97 00:00:01.28 | 10.869 0.3 0.534 10.860 | -1.2
N 04:14:24 .85 00:00:01.37 | 11.634 02 11.634
Z 04:1341.70 04:13:43.4% 04:13:44.66 00:00:01.17 | 9933 9.933
2 E 04:13:41.67 04:13:43.40 04:13:44.68 00:00:01.19 | 10.103 3.3 3.54 10105 | 04 04
37 | Th |03/03/03 N 04:13:41.66 04:13:43.48 04:13:44.67 00:00:01.19 | 10.105 0.3 10.103
z 04:13:42.01 04:13:44.04 04:13:46.27 00:00:01.33 | 11204 11204
1 E 04:13:42.90 04:13:44.92 04:13:46.24 00:00:01.32 | 11209 0.3 042 11200 | 13
N 04:13:43.33 04:13:45.09 04:13:46.23 00:00:01.14 | 9.680 0.3 9.680
Z 04:02:00.09 04:02:01.94 04:02:03.13 00:00:01.21 | 10273 10273
2 E 04:02:00.06 04:02:01.94 04:02:03.17 00:00:01.23 | 10443 L7 L71 10445 | 0.7
39 | Su |06/03/05 N 04:02:00.17 04:02:01.99 04:02:03.18 00:00:01.19 | 10.103 02 10.103
z 04:02:01.49 04:02:03.43 04:02:04.70 00:00:01.27 | 10.784 10.784
1 E 04:02:01.34 04:02:03.42 04:02:04.78 00:00:01.36 | 11340 L7 173 11349 | 06 -0.6
N 04:02:01.31 04:02:03.40 04:02:04.77 00:00:01.37 | 11.634 04 11.634
z 03:36:33.00 03:56:34.91 03:36:36.10 00:00:01.19 | 10.103 10.103
2 E 03:56:33.17 03:56:34.94 03:56:36.10 00:00:01.16 | 9.850 24 332 9850 | -04 -04
86 | Tu |15/03/03 N 03:36:33.13 03:36:34.98 03:36:36.18 00:00:01.20 | 10.1%0 23 10.1%0
Z 03:36:34.42 03:36:36.41 03:36:37.71 00:00:01.30 | 11.039 11.039
1 E 03:36:34.38 03:36:36.43 00:00:01.34 | 11379 02 0.22 11379 | -15
N 03:36:34.40 03:36:36.43 00:00:01.33 | 11204 0.1 11204
z 04:04:17.39 04:04:19.19 00:00:01.18 | 10.020 10.020
2 E 04:04:17.36 04:04:10.19 00:00:01.20 | 10.1%0 0.3 149 10190 | 0.8 -0.8
38 | We |16/03/03 N 04:04:17.38 04:04:10.21 00:00:01.20 | 10.190 14 10.1%0
Z 04:04:18.57 04:04:20.60 00:00:01.33 | 11204 11204
1 E 04:04:18.64 04:04:20.66 04:04:21.98 00:00:01.32 | 11209 04 041 11208 | 13
N 04:04:18.59 04:04:20.58 04:04:21.88 00:00:01.30 | 11.039 0.1 11.039
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Table E.3: (continued)

Event| Day | Date | Station | Component | Origin time |P-wave arrival| S-wave arrival | delta-ti Di Amplitude | Amplitude(Ave) | Di ML | Ml (highest)
dd/mmy h hi hi hi Gam) | (am) (um) (m)
Z 04:06:21.93 04:06:23.80 04:06:23.01 00:00:01.21 | 10273 10275
2 E 04:06:21.98 04:06:23.80 04:06:24.99 | 00:00:01.19 | 10.103 42 310 10105 | 02 02
91 | Fr |18/03/03 N 04:06:22.03 04:06:23.82 04:06:24.90 | 00:00:01.17 | 9.933 29 9.033
z 04:06:23.24 04:0 00:00:01.31 | 1114 11124
1 E 04:06:23.30 04:06:2 00:00:01.27 | 10.784 04 041 10784 | 13
N 04:06:23.41 04:06:26.52 00:00:01.23 | 10445 01 10445
Z 04:10:18.72 04:10:20.61 04:10:21.83 00:00:01.24 | 10.330 10.330
2 E 04:10:18.81 04:10:20.63 04:10:21.82 00:00:01.19 | 10.103 26 286 10105 | -056 -0.58
96 | Sa |19/03/03 N 04:10:18.81 04:10:20.63 04:10:21.82 00:00:01.19 | 10.103 12 10.105
z 04:10:19.73 04:10:21.04 04:10:23.39 | 00:00:0145 | 12313 12313
1 E 04:10:19.81 04:10:21.92 04:10:233 00:00:01.38 | 11.718 05 0.51 11718 | 12
N 04:10:19.72 04:10:21.80 04:10:23.33 00:00:01.43 | 12.143 0.1 12.143
z 04:04:01.99 04:04:03.93 04:04:03.20 | 00:00:0127 | 10.784 10.784
2 E 04:04:02.13 04:04:03.93 04:04:03.13 00:00:01.18 | 10.020 L9 23 10020 | -06 -0.6
97 | Su |20/03/03 N 04:04:02.14 04:04:03.09 04:04:03.20 | 00:00:0121 | 10273 L7 10275
z 04:04:03 43 04:04:05 40 04:04:06.69 | 00:00:0129 | 10954 10.954
1 E 04:04:03 49 04:04:05 40 04:04:06.63 00:00:01.25 | 10615 03 042 10615 | 13
N 04:04:03.50 04:04:05.41 04:04:06.66 | 00:00:0125 | 10613 03 10.613
z 04:12:02.27 04:12:04.12 04:12:03.33 00:00:01.21 | 10273 10275
2 E 04:12:02.33 04:12:04.13 04:12:03.31 00:00:01.18 | 10.020 L1 142 10020 | -0.8 -0.8
105 | Tu |22/03/03 N 04:12:0227 04:12:04.15 04:12:05.38 00:00:01.23 | 10445 09 10445
z 04:12:03.50 04:12:05.59 04:12:06.96 | 00:00:0137 [ 1163 11.63:
1 E 04:12:03.56 04:12:05.59 04:12:06.92 00:00:01.33 | 11204 02 020 11204 | 16
N 04:12:03.33 04:12:05.39 04:12:06.94 | 00:00:0135 | 11464 0 11464
z 04:00:28.19 04:08:30.02 04:08:31.22 00:00:01.20 | 10.1%0 10.180
2 E 04:09:28.38 04:08:30.03 04:08:31.11 00:00:01.08 | 9171 38 416 9171 | 04 -0.4
108 | We |23/03/03 N 04:09:28 36 04:08:30.02 04:08:31.11 00:00:01.08 | 9256 L7 9256
Z 04:09:29.47 04:09:31.49 04:09:32.81 00:00:01.32 | 11209 11208
1 E 04:00:20.40 04:00:31.49 04:09:32.86 | 00:00:0137 | 11.634 03 032 11634 | 14
N 04:00:20.40 04:00:31.49 04:00:32.86 | 00:00:0137 | 11.634 0.1 11.634
z 04:10:36.14 04:10:37.04 04:10:39.12 00:00:01.18 | 10.020 10.020
2 E 04:10:36.16 04:10:57.96 04:10:59.14 | 00:00:01.18 | 10.020 L3 493 10020 | -03 -0.3
112 | Th |24/03/03 N 04:10:56.09 04:10:57.97 04:10:59.20 | 00:00:0123 | 10445 47 10445
Z 04:10:37.41 04:10:39.40 04:11:00.70 | 00:00:01.30 | 11.039 11.039
1 E 04:10:37.30 04:10:39.41 04:11:00.79 | 00:00:0138 | 11.718 04 043 11718 | 1.2
N 04:10:37.29 04:10:39.41 04:11:00.80 | 00:00:0139 | 11.803 02 11.803
4 04:08:38.26 04:08:00.12 04:08:01.34 | 00:00:01.22 | 10.360 10.360
2 E 04:08:5824 04:08:00.12 04:08:01.35 00:00:01.23 | 10445 27 283 445 | 05 05
122 | We |30/03/03 N 04:08:38.59 04:09:00.18 04:09:01.22 00:00:01.04 | 83831 0.8 8.831
Z 04:08:39.63 04:00:01.62 04:09:02.91 00:00:01.29 | 10954 10.954
1 E 04:08:39.37 04:00:01.62 04:00:02.96 | 00:00:0134 | 11379 04 0.64 1137 | 141
N 04:08:39.33 04:08:01.62 04:00:02.99 | 00:00:0137 | 11.634 0.3 11.634
z 03:58:18.80 03:38:20.63 03:58:21.86 | 00-00:0121 | 10275 10275
2 E 03:38:18.84 03:38:20.66 03:38:21.83 00:00:01.1% | 10.105 03 0.64 10105 | -11 -1.1
126 | Su |03/04/03 N 03:38:18.88 03:38:20.68 03:38:21.86 | 00:00:01.18 | 10.020 04 10.020
z 03:38:20.10 8: 00:00:01.31 | 11124 11124
1 E 03:38:20.09 00:00:01.32 | 11209 04 040 11200 | 13
N 03:38:20.03 00:00:01.36 | 11.540 0 11.549
Z 04:13:25.24 04:13:26.98 04:13:28.12 00:00:01.14 | 9.680 9.680
2 E 04:13:23.23 04:13:27.00 04:13:28.16 | 00:00:01.16 [ 9830 28 291 9850 | 0.5 0.5
127 | We |06/04/03 N 04:13:25.19 04:13:27.02 04:13:28.22 00:00:01.20 | 10.1%0 0.8 10.190
z 04:13:26.38 04:13:28 46 04:13:20.60 | 00:00:01.23 | 104435 10445
1 E 04:13:26.64 04:13:28.53 04:13:20.77 00:00:01.24 | 10330 03 0.36 10530 | 14
N 04:13:26. 60 04:13:28.51 04:13:2076 | 00-00:0125 | 10615 02 10,615
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Event| Day | Date | Station | Component | Origin time |P-wave arrival| S-wave arrival | delta-ti Di pli de(Ave) | Di ML | Ml (highest)
dd/mmy h hi hi hi Gam) | (am) (um) (m)
Z 04:03:38.42 04:06:00.21 04:06:01.38 00:00:01.17 | 9933 9.933
2 E 04:03:38.37 04:06:00.20 04:06:01.40 | 00:00:0120 | 10.190 46 487 101%0 | 03 0.3
130 | Th |07/04/03 N 04:03:38.40 04:06:00.26 04:06:01.42 00:00:01.16 | 9.830 L6 9.850
z 04:03:39.83 04:06:01.71 04:06:02.93 00:00:01.22 | 10.360 10.360
1 E 04:03:39.71 04:06:01.71 04:06:03.02 00:00:01.31 | 11124 04 041 11124 | 13
N 04:05:38.70 04:06:01.72 04:06:03.04 | 00:00:0132 | 11209 01 11209
Z 04:19:33.08 04:19:34.83 04:19:36.01 00:00:01.16 | 9.850 9.850
2 E 04:19:33.12 04:19:34.88 04:19:36.03 00:00:01.15 | 9.763 24 3.26 9765 | 0.5 0.5
131 | Fr |08/04/03 N 04:19:32.08 04:19:34.84 04:19:36.06 | 00:00:01.22 | 10.360 22 10.360
z 04:10:34 34 04:18:36.34 04:18:37.63 00:00:01.31 | 1114 11124
1 E 04:12:34 40 04:18:36.37 04:18:37.66 | 00:00:01.20 | 10954 0.1 0.14 10954 | 1.8
N 04:19:34 35 04:18:36.33 04:1%:37.66 | 00:00:0131 | 11.124 01 11124
Z 04:03:20.87 04:03:22.63 04:03:23.78 00:00:01.15 | 9.763 9.763
2 E 04:03:20.81 04:03:22.63 04:03:23.82 00:00:01.19 | 10.103 i3 6.74 10105 | -01 -01
133 | Sa |09/04/03 N 04:03:20.71 04:03:22.63 04:03:23.80 | 00:00:01.26 | 10.699 39 10.699
z 04:03:22.13 04:03:24.12 04:03:23.42 00:00:01.30 | 11.039 11.039
1 E 04:03:22.04 04:03:24.12 04:03:25.48 00:00:01.36 | 11.549 05 0.58 11549 | 11
N 04:03:22.07 04:03:24.12 04:03:2546 | 00:00:0134 | 11379 03 11.379
z 04:03:31.76 04:05:33.62 04:05:34.84 | 00:00:0122 | 10.360 10.360
2 E 04:03:31.87 04:05:33.64 04:05:34.80 | 00:00:01.16 [ 9830 L9 194 9850 | 0.7 0.7
144 | Sa |16/04/03 N 04:03:31.92 04:03:33.66 04:05:34.80 | 00:00:01.14 [ 9.680 04 9.680
4 04:03:33.02 04:05:55.03 04:05:56.38 00:00:01.33 | 11204 11204
1 E 04:05:53.07 04:05:55.07 04:05:56.38 00:00:01.31 | 11.124 02 036 1114 | 14
N 04:03:33.01 04:05:35.07 04:05:36.42 00:00:01.35 | 11464 03 11464
z 04:13:41.14 04:13:42.01 04:13:44.07 00:00:01.16 | 9.830 9.850
2 E 04:13:41.11 04:13:42.01 04:13:44.00 | 00:00:01.18 | 10.020 3 3.01 10020 | -056 -0.58
150 | Mo |18/04/05 N 04:13:41.23 04:13:42.96 04:13:44.00 | 00:00:01.13 [ 9396 02 9.396
z 04:13:42.38 04:13:44 35 04:13:4564 | 00:00:0129 | 10954 10.954
1 E 04:13:42.36 04:13:44.36 04:13:43.67 00:00:01.31 | 11.124 03 032 11124 | 14
N 04:13:42.34 04:13:44.37 04:13:45.70 | 00:00:0133 | 11294 0.1 11294
z 04:10:18.24 04:18:20.09 04:18:21.30 | 00:00:0121 | 10275 10275
2 E 04:10:18.22 04:18:20.07 04:18:21.28 00:00:01.21 | 10273 03 0.32 10275 | 14 14
157 | Tu |19/04/03 N 04:19:18.36 04:18:20.13 04132120 | 00:00:01.16 [ 95850 01 9.850
z 04:19:19.57 04:19:21.54 04:13:22.83 00:00:01.29 | 10954 10.954
1 E 04:19:19.48 04:19:21.54 04:19:22.80 | 00:00:0135 | 11464 02 022 11464 | 15
N 04:19:19.51 04:19:21.53 04:19:22.83 00:00:01.32 | 11209 0.1 11209
z 04:03:15.79 04:03:17.63 04:03:18.87 00:00:01.22 | 10.360 10.360
2 E 04:03:15.86 04:03:17.66 04:03:18.84 | 00:00:01.18 | 10.020 19 8.95 10020 | 0.0 0.0
160 | We |20/04/05 N 04:03:15.89 04:03:17.68 04:03:18.85 00:00-0117 | 9935 42 8935
Z 04:03:17.06 04:03:18.09 04:03:20.42 00:00:01.33 | 11284 11294
1 E 04:03:17.03 04:03:19.10 04:03:20.44 | 00:00:0134 | 11379 0.7 0.81 11379 | 1.0
N 04:03:17.06 04:03:10.11 04:03:20.43 00:00:01.34 | 11379 04 11.379
Z 03:30:34.41 00:00:01.18 | 10.020 10.020
2 E 03:30:34.59 00:00:01.07 [ 9.086 29 3.26 9086 | 05 0.5
161 | Fr |22/04/03 N 03:30:34.32 03:30:37.40 | 00:00:01.14 [ 9.680 L3 9.680
z 03:30:35.68 03:30:38.97 00:00:01.30 | 11.039 11.039
1 E 03:30:33.63 03:30:39.02 00:00:01.34 | 11379 03 0.32 11379 | 14
N 03:50:55.61 03:30:57.67 03:50:59.02 00:00:01.35 | 11464 01 11464
Z 04:03:10.54 04:03:12.36 04:05:13.33 00:00:01.19 | 10.105 10.105
2 E 04:03:10.38 04:05:12.38 04:05:13.36 | 00:00:01.18 | 10.020 41 4.36 10020 | 03 -0.3
162 | Sa |23/04/03 N 04:03:10.64 04:05:12.40 04:05:13.33 00:00:01.15 | 9.763 2 9.763
z 04:03:11.70 04:03:13.76 04:05:15.11 00:00:01.35 | 11464 11464
1 E 04:05:11.85 04:05:13.82 04:05:15.11 00:00:01.29 | 10954 03 0.36 10954 | 14
N 04:05:11.80 04:05:13.82 04:05:15.14 | 00:00:0132 | 11209 02 11209
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Event| Day | Date | Station | Component | Origin time |P-wave arrival| S-wave arrival | delta-ti Di pli de(Ave) | Di ML | Ml (highest)
dd/mmy h hi hi hi Gam) | (am) (um) (m)
Z 04:14:17.48 04:14:19.32 04:14:20.32 00:00:01.20 | 10.1%0 10.180
2 E 04:14:17.51 04:14:19.33 04:14:20.32 00:00:01.19 | 10.105 02 0.36 10105 | 14 14
163 | Su |24/04/03 N 04:14:1748 04:14:19.36 04:14:20.39 | 00:00:0123 | 10443 03 10.445
z 04:14:18.81 04:14:20.78 00:00:01.20 | 10034 10.954
1 E 04:14:18.80 04:1 00:00:01.30 | 11.039 02 0.2 11039 | 16
N 04:14:18.72 04:14:20.77 04:14:22.11 00:00:01.34 | 11379 01 11.379
Z 04:14:16.63 04:14:18.33 04:14:18.43 00:00:01.10 | 9341 9341
2 E 04:14:16.50 04:14:18.33 04:14:19.33 00:00:01.20 | 10.190 0.8 0.89 10190 | 1.0 -1.0
164 | Mo |23/04/03 N 04:14:16.30 04:14:18.36 04:14:10.38 00:00:01.22 | 10360 04 10.360
z 04:14:17.76 04:14:10.76 04:14:21.07 00:00:01.31 | 1114 11124
1 E 04:14:17.79 04:14:10.78 04:14:21.08 00:00:01.30 | 11.039 03 0.32 11039 | 14
N 04:14:1771 04:14:19.77 04:14:21.12 00:00:01.35 | 11464 01 11464
Z 04:14:37.46 04:14:30.14 04:14:40.24 | 00:00:01.10 | 9341 9.341
2 E 04:14:3743 04:14:39.13 04:14:40.33 00:00:01.22 | 10.360 1 L17 10360 | 0.9 -0.9
182 | Tu |24/05/03 N 04:14:37.44 04:14:30.13 04:14:40.32 00:00:01.14 | 9.680 0.6 9.680
z 04:14:38.33 04:14:40.38 04:14:41.01 00:00:01.33 | 11204 11204
1 E 04:14:38.68 04:14:40.63 0414:41.91 00:00:01.28 | 10.869 05 0.58 10869 | 1.2
N 04:14:38.55 04:14:40.61 04:14:41.95 | 00:00:0135 | 11464 03 11464
z 04:04:44 33 04:04:46.38 04:04:47.38 00:00:01.20 | 10.190 10.190
2 E 04:04:44 63 04:04:46.40 04:04:47.36 | 00:00:01.16 [ 95830 0.8 0.94 9850 | -1.0 -1.0
185 | We |25/03/03 N 04:04:44 63 04:04:46.42 04:04:47.38 00:00:01.16 | 9830 0.3 .850
4 04:04:45.86 04:04:47.85 04:04:40.15 00:00:01.30 | 11.039 11.039
1 E 04:04:45 84 04:04:47.83 04:04:49.13 00:00:01.30 | 11.039 07 0.76 11039 | 10
N 04:04:45.93 04:04:47.88 04:04:49.16 | 00:00:01.28 | 10.869 03 10.869
z 04:00:30.10 04:00:31.87 04:00:33.03 00:00:01.16 | 9.830 9.850
2 E 04:00:30.06 04:00:31.86 04:00:33.04 | 00:00:01.18 | 10.020 23 2.69 10020 | -056 -0.58
186 | Th |26/05/03 N 04:00:30.02 04:00:31.87 04:00:33.08 00:00:01.21 | 10273 1 10275
z 04:00:31.30 04:00:33.30 04:00:34.61 00:00:01.31 | 11.124 11124
1 E 04:00:31.32 04:00:33.32 04:00:34.63 00:00:01.31 | 11.124 0.7 0.81 11124 | -1.0
N 04:00:31.27 04:00:33.30 04:00:34.63 00:00:01.33 | 11204 04 11294
z 04:04:12.33 04:04:14.33 04:04:13.33 00:00:01.18 | 10.020 10.020
2 E 04:04:12.30 04:04:14.33 04:04:13.60 | 00:00:0134 | 11379 12 1.63 11379 | 0.7 0.7
188 | Sa |28/05/03 N 04:04:12.55 04:04:14 37 04:04:15.56 | 00:00:01.19 | 10.105 L1 10.105
z 04:04:13.82 04:04:15.81 04:04:17.11 00:00:01.30 | 11.039 11.039
1 E 04:04:13.86 04:04:15.83 04:04:17.12 00:00:01.29 | 10954 0.1 0.14 10954 | 1.8
N 04:04:13.80 04:04:15.83 04:04:17.16 | 00:00:0133 | 11204 0.1 11294
z 04:11:23.37 04:11:27.17 04:11:28.33 00:00:01.18 | 10.020 10.020
2 E 04:11:2534 04:11:27.16 04:11:28.35 00:00:01.19 | 10.105 03 032 10105 | 156
189 | Su |29/05/03 N 04112544 04:11:27.1 04:11:28.37 00:00:01.16 | 9850 01 9.850
Z 04:11:26.61 04:11:28.60 04:11:29.90 | 00:00:01.30 | 11.039 11.039
1 E 04:11:26.62 04:11:28.62 04:11:20.93 00:00:0131 | 11.124 0.7 0.76 11124 | 1.0 -1.0
N 04:11:26.37 04:11:28.62 04:11:20.96 | 00:00:0134 | 11379 03 11.379
z 03:36:03.87 03:36:07.63 03:36:08.78 00:00:01.15 | 9.763 9.763
2 E 03:56:05.79 03:36:07.59 03:36:08.77 00:00:01.18 | 10.020 0.3 0.78 10020 | 14 11
190 | Mo |30/05/03 N 03:56:05.86 03:56:07.66 03:56:08.84 | 00:00:01.18 | 10.020 0.6 10.020
Z 03:36:07.14 03:36:09.11 03:36:10.40 | 00:00:0129 | 10954 10.954
1 E 03:36:07.09 03:36:00.09 03:36:10.40 | 00:00:0131 | 11.124 04 041 11124 | 13
N 03:36:07.13 03:36:00.12 03:36:10.42 00:00:01.30 | 11.039 0.1 11.039
4 04:08:36.96 04:08:38.78 04:08:30.97 00:00:01.19 | 10.105 10.105
2 E 04:08:36.92 04:08:38.77 04:08:39.98 00:00:01.21 | 10275 L1 170 10275 | 07 07
192 | Tu |31/05/03 N 04:08:36.93 04:08:38.78 04:08:39.99 | 00:00:0121 | 10275 L3 10275
z 04:08:38.31 04:08:40.26 04:08:41.34 | 00:00:01.28 | 10.869 10.869
1 E 04:08:38.20 04:08:40.23 04:08:41.36 | 00:00:0133 | 11294 0.3 0.31 11204 | 12
N 04:08:38.20 04:08:40.23 04:08:41.39 | 00:00:0134 | 11379 0.1 11.379
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Table E.3: (continued)

Event| Day | Date | Station | Component | Origin time |P-wave arrival| S-wave arrival | delta-ti Di Amplitude | Amplitude(Ave) | Di ML | Ml (highest)

dd/mmy h hi hi hi Gam) | (am) (um) (m)
Z 04:02:30.44 04:03:01.23 04:03:02.40 | 00:00:01.17 | 9.933 9.933

2 E 04:02:39.43 04:03:01.23 04:03:02.41 00:00:01.18 | 10.020 L7 220 10020 | 06 -0.6
196 | Sa |11/06/03 N 04:02:39.48 04:03:02.41 00:00:01.16 | 9.850 14 9.850
z 04:03:00.77 04:03:04.00 | 00:00:01.28 | 10.869 10.869

1 E 04:03:00.75 04:03:02.70 04:03:03.98 00:00:01.28 | 10.869 01 0.10 10869 | 19

N 04:03:00.75 04:03:02.72 04:03:04.01 00:00:01.29 | 10954 0 10.954
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Table F.1: Sinkholes that occurred in Southern Thailand from June 1995 to 22 June
2005 (DMR, 2005).

Number Date Location
1 _/6/95 | Muang District, Satun Province
2 _/10/96 | La Ngu District, Satun Province
3 _/7/98 | HuiYord District, Trang Province
4 _/5/02 | Muang District, Krabi Province
5 _/10/04 | Aowluk District, Krabi Province
6 26/12/04 | Aowluk District, Krabi Province
7 26/12/04 | Muang District, Trang Province
8 27/12/04 | Manag Subdistrict, Satun Province
9 29/12/04 | Kao Panom District, Krabi Province
10 29/12/04 | Muang District, Trang Province
11 30/12/04 | HuiYord District, Trang Province
12 31/12/04 | La Ngu District, Satun Province
13 3/01/05 | Aowluk District, Krabi Province
14 3/01/05 | Tong YaiDistrict, Nakornsritammarat Province
15 6/01/05 | Kanchanadit District, Surathanee Province
16 6/01/05 | Tapput District, Phang Nga Province
17 9/01/05 | Kuandon District, Satun Province
18 9/01/05 | Srinakkarin District, Pattalung Province
19 11/01/05 | Cha Aoud District, Nakornsritammarat Province
20 21/01/05 | Kanchanadit District, Surathanee Province
21 21/01/05 | Kanchanadit District, Surathanee Province
22 21/01/05 | Keancha District, Surathanee Province
23 26/01/05 | Nayong District, Trang Province
24 31/01/05 | Palean District, Trang Province
25 9/02/05 | Tam Panna District, Nakornsritammarat Province
26 11/02/05 | Muang District, Chumporn Province
27 9/03/05 | Praipraya District, Krabi Province
28 6/04/05 | Donsak District, Surathanee Province
29 6/04/05 | Donsak District, Surathanee Province
30 6/04/05 | Prasang District, Surathanee Province
31 9/05/05 | La Ngu District, Satun Province
32 13/05/05 | Panom District, Surathanee Province
33 15/05/05 | Kuandon District, Satun Province
34 30/05/05 | Vang vised District, Trang Province
35 6/06/05 | Aowluk District, Krabi Province
36 7/06/05 | Praipraya District, Krabi Province
37 8/06/05 | Kraburi District, Ranong Province
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Abstract

Geophysics Group of Prince of Songkla University installed a set of short
period seismograph system within the Klong Marui Fault Zone (Phuket,Krabi, Pangnga
Province) in the Southern part of Thailand, after the 9.3 magnitude earthquake on 26
December 2004 in Andaman Sea, in order to monitor possible earthquake events
generated in the fault zones.

Over a period of six months, 162 earthquake-events with a maximum local
magnitude (MI1) of 4.5 occurred in the area bounded by longitude 7.25° N to 10.12°N
and latitude 97.26°E to 99.69°E along Klong Marui Fault Zone, Ranong Fault Zone
and other fault zones oriented paralle]l NE-SW direction.
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SEISMICITY OF SOUTHERN THAILAND AFTER THE 26
DECEMBER 2004 ANDAMAN SUMATRA EARTHQUAKE

SOPANA DANGMUAN', Warawutti Lohawijarn?, Helmut Duerrast’, Paiboon Nuannin®
and Payaow Yongsiriwith’®

1234 Geophysics Group, Prince of Songkla University, HatYai, 90112, Thailand
> Songkhla Rajabhat Institute University, Songkhla 90000, Thailand
! Graduate Student in Geophysics

After the magnitude 9.3 Andaman Sumatra Earthquake on 26 December 2004 and the subsequent
aftershocks questions emerged about the impact of this major earthquake on fault zones in Southern
Thailand, especially Klong Mauri (KMF) and Ranong Fault Zone (RFZ).

In January 2005 the Geophysics Group installed short period seismographs in the provinces of Phuket,
Krabi, PhangNga to monitor the seismicity. Over a period of about six months 157 earthquakes with Ml <
2.5 were recorded in an area between longitude 7.25 N to 10.12 N and latitude 97.26 E to 99.69 E.
Several of these earthquakes are aligned parallel to the NE-SW trending fault zones, KMF and RFZ,
indicating that they were seismically active; others occurred in clusters.

Before the 26 Dec 2004 earthquake the subduction zone in the Andaman area was locked and
subsequently the Eurasian Plate with Thailand was moving towards East. The major earthquake unlocked
this part of the subduction zone and lead to crustal deformation. This resulted to a westwards movement
of the general Eurasian Plate in this region, documented by GPS measurements (Vigny et al, 2005).

However, the greater area around Phuket and PhangNga showed significantly higher movement rates to
the West than areas further North or South. A possible explanation is that the existing faults in the Thai
peninsula were activated by the crustal deformation of the 26 Dec 2004 earthquake resulting in a
differential movement towards the West. Further, the crust in the area in between the activated faults
experienced extensional forces through this differential movement, resulting in cluster like earthquake
occurrences.

Vigny, C., Simons, W.J.F., Abu. S., Bamphenyu, R., Satirapod, C., Hoosakul, N., Subarya, C., Socquet, A., Omar, K., Abidin,
H.Z. and Ambrosius, A.A.C., 2005 Insight into the 2004 Sumatra-Andaman earthquake from GPS measurements in Southeast
Asia. Nature, Vol. 436, 201-206.

54722120@psu.ac.th', warawutti|@psu.ac.th’ , helmut.j@psu.ac.th’ paiboon.n@psu.ac.th’

Geophysics Group, Department of Physics, Faculty of Science, Prince of Songkla University, Hat Yai,
Songkhla, 90112 Thailand, phayyong@hotmail.com’Songkhla Rajabhat Institute University, Songkhla
90000, Thailand
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6™ General Assembly of Asian Seismological Commission (ASC) with
Symposium on Earthquake and Tsunami Disaster Preparedness and Mitigation.

7-10 November 2006 Bangkok Thailand.
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SEISMICITY OF SCUTHERN THAILAND AFTER THE 26 DECEMBER 2004
ANDAMAN SUMATRA EARTHQUAKE

DANGMUAN, S.!, Lohawijarn, W.', Duerrast, H.!, Nuannin, P." and Yongsiriwith, P.?

1. Geophysics Group, Department of Physics, Faculty of Science, Prince of Songkla University,
HatYai, Thailand
2. Songkhla Rajabhat Institute University, Songkhla, Thailand

After the magnitude Mw 9.3 Andaman Sumatra Earthquake on 26 December 2004 and the subsequent
aftershocks questions emerged about the impact of this major earthquake on fault zones in Southern
Thailand, especially Klong Mauri (KMF) and Ranong Fault Zone (RFZ). In January 2005 the
Geophysics Group installed short period seismographs in the provinces of Phuket, Krabi, PhangNga
to monitor the seismicity in this region. Over a period of about six months 157 earthquakes with
Ml < 2.5 were recorded in an area between longitude 7.25 N to 10.12 N and latitude 97.26 E to 99.69
E. Several of these earthquakes are aligned parallel to the NE-SW trending fault zones, KMF and
RFZ, indicating that they were seismically active; others occurred in clusters. Before the 26
December 2004 earthquake the subduction zone in the Andaman area was locked and subsequently
the Eurasian Plate with Thailand was moving towards East. The major earthquake unlocked this part
of the subduction zone and lead to crustal deformation. This resulted to a westwards movement of the
general Eurasian Plate in this region, documented by GPS measurements (Vigny et al, 2005).
However, the greater area around Phuket and PhangNga showed significantly higher movement rates
to the West than areas further North or South. A possible explanation is that the existing faults in the
Thai peninsula were activated by the crustal deformation of the 26 December 2004 earthquake
resulting in a differential movement towards the West. Further, the crust in the area in between the
activated faults experienced extensional forces through this differential movement, resulting in cluster
like earthquake occurrences.

Reference: Vigny, C., Simons, W.J.F., Abu. S., Bamphenyu, R., Satirapod, C., Hoosakul, N.,
Subarya, C., Socquet, A., Omar, K., Abidin, H.Z. and Ambrosius, A.A.C., 2005 Insight into the 2004
Sumatra-Andaman earthquake from GPS measurements in Southeast Asia. Nature, Vol. 436, 201-
206.

1. Session 2 : Strong Motion Seismology

2. Keywords : Seismicity, Southern Thailand, 26 December 2004 Andaman Sumatra Earthquake

3. Ms Sopana Dangmuan, Geophysics Group, Department Physics, Faculty of Science, Prince of
Songkla University, 15 Kanjanawanit Road, Hatyai 90112, Thailand, Tel: +66-74288724
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INTR@BUCTISN

The Mw 23 Sumswa-Andamar Barthguake
eccurred at §8:58:53 UTC (87:58:53 Thai time) en
26 Becember 2804 at 3.316°N and ‘35 G547E aff the

scrmes Seotl ml Secthenst Ast, fnclnding gm of
EEM Htates Cealaplonl MW sepavted the mﬁa
fail e then 283,000 paeple, 14,188 adlnsng, aned
1,126,968 peeple displaced (USGS, 2085).

The earthquake eccurred at the interface of the
Imdian and Burma Plate, a small plate south of the
Epresian Flate (Currsy, ms;a Avoarding s the
USGS roperd, this vasd by the
release of swosses that develwp 2o %E‘*mﬂ;& plate
subdncts benzath the sverriding Burms plats. A
sudden nplift of parts of the scean batfem sturtod
the tsunami with devastating effects te Thailand
west ceast. The trench is the surface expressien of
the plate interface between the Ausiralian and India
Plate.

The Indlen Flaie i seving 61 nim per vear in NNE
direstion relatively to the Baoms Flaw, Tis s pet
of the overall movemont of fe Dndbn plate
merthwards resulting fa the callislen with the
Esmsizn Ploic mel the Swoatden of the Himelgys
meuniuis rage, snd the Thetiss Plataer (USSR,
200N, The collbm numlied @ 2 wesheesl
overbalance of the area forcing the mass of the
Seutheast Asian area moving in southeast direction,
associated with several major and minor fault apd
Ty relmind seuniures.

e Senphove Thailand, thees s o serdoe of Bt
mainly the Rageng god Khleng Marul Fault Zoses,
which were se far identified as dermast by the

Bepartment  of Mmmi Rﬁswms (BMR).
CEBORITHE mm@.@

for passlele {rlectivetien @f m mi ﬁim Fzrdt
zenes in Ssutherr Thailand.

Sherily after the devastating earthguake, the
Goophysics Ressarch Greup in the Bepartment ef

Physics at the Faculty of Science, Prince of Sengkla
University established in cellaberatien with the
Bepartment ef Mineral Reseurces a seismic setwark
in Beuthers Thailund in erder te meoniter possible
carthquakes aleng the Raveng avd Khleng Marui
Pault Lones,

h fe md of Bepenby 208, meokem and

gadusts siodere of the Cosphyelos Feesamh
Group went te Phang Nga, Krabi and Phuket
previnces to set up a netwerk of altegether four
shert-peried, thres-cempsnent ssismemetsrs. At
that time, ene statien. xbwady axistsl o the Fholet
Conps of the Pomee of Sessids Usivesity in
Khatu Bisiict. The site selection for the sther tuse
statimns wes dene wpether with geelegists e the
Bepariment  ef Mineral Ressuress, a5  the

seismeracters preferable sheuld be lecated en
hardreck in erder te get high quality data. Twe
lecations in Pheog Nega and eve lecatien in Krabi
e oheser Tor T pefereds sladens ﬂmﬁ i}

Station | 98°39°E | 8°33°'N | in Thap Put District,
2 Phang Nga Province
Stagion | 98°2UE | 7°5F'N | Prince of Songkla
% Unlverslty, Pl
Carggs, Ehaty
iwiror, Phul
Province
Statien | 98°%4°E | 8*23'N | Tesbokkemace
Es Natiosal Park,
Ao Ll Tkt Winalel
Prsviow

where the data had te be iramsferred every twe
weeks 1@ a cemputer. Therefore, members af the
Gonphysica Resoarch Grouy had (e visit 21l statisns
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every twe weeks. Lecal residents nearby provided
pewer for the cquipment and loeked after the statien
fer safety reasens. Figure la shews a schematic
diagram ef Statien 2 in Phang Nga Prevince and a

(8)

phete frem the inside (Fig. 15). The sheri-peried
seismic netwerk was fully eperating fer nearly six
menths.

Wiuene 1 0} Sebwanstie Spram of e colusls slva, b e SRSTRImEE SEpean i o s b
and G selomomeler insldy s onell houne. (B) Ploie from the ingide showing fhe velsmograph
sliting en the cover of the cement fule whick is hosiing the seismameter, vee ().

SEISMACITY N S@UTHERN
THA]LM AFTER  THE 26
Ly BARTHEUAKE

Poveen, Jememary 14 v Tome 5, M09, the ehent-period
seismic netwerk of the Geephysics Research Grsup
in Seuthern Thailand detected 218 lecal

carthguakes. They sccurred in areas bstween 7.25°N
and 18.12°N lengitude and $726'E te 93.69°E
latitude, with the lecal magnitude (ML) ranging frem
14 B 1.2 Bivhier scalp {14 « B € 2,30, Figuee 2
s the Senlbaties of e werdupsies is it
te the magniude.

A ise 8%
RA LIS B

FEE T
g
B

M%wmamma m»mmwmgmk a5 D5

ooy 4 Jawears fa 38 Joue 3005, The lmpven Sontte mwd it geass
VAR, B - Bl biwvad Fault Evoe, BFE » Busworg Fonlt Baws.
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Figure 3: Schematic drawings of the gesdymwmmAmmm Ssﬂ and Southern Thatland before (A) and
WMMMMMWMMMM%,&MMM&@
sosprrasgiend wnte of dhe Bermy Pt (ke wowed sl Bome delbole (den! Sloplen) omil
surthagnmkes (clesed clrelos} svvwved in Swathera Thethend, With snd after the 36 Bopsviber Baeluaeks (8)
both plvies were wnlecked. The Buredor Plats swoved te tee West. Thiv couved on extowion v proend
mmmmmr&wwmmmmmmmm
accurrences, The lewer figures in (A) and (B) sre adapted from Hyndman and Wang 1983,
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GESBYNAMIC &I’E‘UATE@H EEF@EE

The analyels sf the serthanalke lecetivns in fgue I
reveals that seme earthgquakes might fellow a linear
wend indicating that they generated by fault
mevement, as ethers de net shew this kind of wend.
The econrrence ef these earthguakes in Seuthern
Thailand can be dhectly loked with the mevement
of the Burma Plete during and after the 26
Becember 2004 Sumatre-Andaman Barthguake.

Befere this majer earthguske, the Indisg and te
Borews Plite were Jocked spd the Indiae Pl
kel the Bovws Plate o the Ham, m&nﬁy

both phaes woved to te Bsg The 76 Deconbs
mmmmmmm;medmam
the Burma Plate meved te the West, while the
In&anﬁamsﬁﬁmvdmﬁmﬂmt,aﬂdmﬁmmg
tobes, Mammmmwm T

GRACE gravity eTiies also abserved s
expansien, respectively crustal dilatation, ef the
ﬁmmmmgtaﬁ 26888),

ene, whach expﬁxms their lew magnitudes. After the
26 Becember 2084 Farthquake, there was a siess
Mm&m&a&@k&sﬁwmﬂmﬁm!’hﬂ

Pkt gits Vigny ot ai»ﬁ B, M '&& F
Becember 2884 Eartheuske caused 2 majer
mevement ef the Phuket site to the West, an
increase in the earthquake activities in Seuthbern
Thauiland cenld ke alse sbserved. However, the 28
hﬁmh 685 Barthguake did nat cause sy mj@r
L ﬁ m M m. m L

(ﬁangmuan et al., 2@6}.

The engeing GPS measurements will reveal that st
ene time, the Burma zud Indian Plate will be lacked
again and consequently the Burma Plate then will be
pushed back again to the Eastern direction as befere
the 26 December 2004 Earthguake. This will change
the swess situatien in the Bums Plate frem
extersional to compressional uguin. As & result, the
existing fﬁmi EONOK mighi e mmm sgaln, bt

grabaility aé.’ h&g?w m@’i&n&ﬂ mm in
Seuthern Thailand.
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