ARRIVAL

The data type ARRIVAL is subdivided into five subtypes (AUTOMATIC,

REVIEWED,GROUPED, ASSOCIATED, and UNASSOCIATED) in order to reflect the

different stages of the processing more closely.

SUBTYPE: AUTOMATIC

The subtype AUTOMATIC replaces the GSE 2.0 format data type DETECTION, and

provides the result of a detection process run on waveforms

Table 31. Automatic Arrivals Header & Data Format

Position Name/Text Format Description

Header

1-3 “Net” a3 Text

11-13 “Sta” a3 Text

17-22 “BeamID” a6 Text

33-36 “Date” a4 Text

44-47 “Time” a4 Text

54-58 “Phase” a5 Text

64-67 “Azim” a4 Text

70-73 “Slow” a4 Text

77-79 “SNR” a3 Text

87-89 “Amp” a3 Text

93-95 “Per” a3 Text

99-101 “STA” a3 Text

105-107 “Dur” a3 Text

109-114 “Author” a4 Text

122-126 “DetID” a5 Text

Data

1-9 Network a9 Network code

11-15 Sta a5 Station code

17-28 Beamid a12 Beam ID

30-39 Date i4,a1,i2,a1,i2 Detection date (yyyy/mm/dd)

41-52 Time i2,a1,i2,a1,f6.3 Detection time (hh:mm:ss.sss)

54-61 Phase a8 Preliminary phase code

63-67 Azim f5.1 Observed backazimuth (degrees)

69-73 Slow f5.1 Observed slowness (seconds/degree)

75-79 SNR f5.1 Signal-to-noise ratio

81-89 Amp f9.1 Amplitude (nanometers)

91-95 Per f5.2 Period (seconds)

97-101 STA f5.1 Short term average

103-107 Duration f5.1 Detection duration (seconds)

109-117 Author a9 Author of the detection

119-126 DetID a8 Detection ID
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Example 4.0 - 15 ARRIVAL:AUTOMATIC example.

DATA_TYPE ARRIVAL:AUTOMATIC GSE2.1

Net Sta BeamID Date Time Phase Azim Slow SNR Amp Per STA Dur Author DetID

IDC_SEIS BBB BP0.5_4.0 1996/08/16 03:41:40.523 P 256.3 16.2 13.4 228.6 0.33 4.5 0.2 IDC_REB 11618391

IDC_SEIS BBB BP0.2_1.0 1996/08/16 03:42:04.531 S 334.7 18.6 8.2 338.6 0.33 9.1 1.2 IDC_REB 11618393

IDC_SEIS DLBC BP0.2_2.0 1996/08/16 03:42:58.584 P 166.7 16.5 16.5 1.5 0.33 2.0 0.4 IDC_REB 11618396

IDC_SEIS DLBC BP0.4_6.0 1996/08/16 03:44:59.808 IDC_REB 11621022

SUBTYPE: REVIEWED ARRIVAL

The subtype REVIEWED is used for arrivals which have been reviewed, and phase

names have been assigned. It is not expected that the phase names have been verified by

location.

Table 32. Reviewed Arrivals Header & Data Format

Position Name/Text Format Description

Header

1-3 “Net” a3 Text

11-13 “Sta” a3 Text

16-19 “Chan” a4 Text

22-24 “Aux” a3 Text

30-33 “Date” a4 Text

40-43 “Time” a4 Text

50-54 “Phase” a5 Text

60-62 “Azim” a4 Text

66-69 “Slow” a4 Text

73-75 “SNR” a3 Text

83-85 “Amp” a3 Text

89-91 “Per” a3 Text

93-96 “Qual” a4 Text

98-103 “Author” a6 Text

110-114 “ArrID” a5 Text

Data

1-9 Network a9 Network code

11-15 Sta a5 Station code

17-19 Channel a3 FDSN channel code

21-24 Auxid a4 Auxiliary identification code

26-35 Date i4,a1,i2,a1,i2 Arrival date (yyyy/mm/dd)

37-48 Time i2,a1,i2,a1,f6.3 Arrival time (hh:mm:ss.s)

50-57 Phase a8 Phase code

59-63 Azim f5.1 Observed azimuth (degrees)

65-69 Slow f5.1 Observed slowness (seconds/degree)

71-75 SNR f5.1 Signal-to-noise ratio

77-85 Amp f9.1 Amplitude (nanometers)

87-91 Per f5.2 Period (seconds)
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Table 33. Detection Character from Estimated Uncertainty in Onset Time

Example 4.0 - 16 ARRIVAL:REVIEWED example.

DATA_TYPE ARRIVAL:REVIEWED GSE2.1

Net Sta Chan Aux Date Time Phase Azim Slow SNR Amp Per Qual Author ArrID

IDC_SEIS BBB bhz 1996/08/16 03:41:40.523 P 256.3 16.2 13.4 228.6 0.33 a__ IDC_REB 11618391

IDC_SEIS BBB bhz 1996/08/16 03:42:04.531 S 334.7 18.6 8.2 338.6 0.33 a__ IDC_REB 11618393

IDC_SEIS DLBC bhz 1996/08/16 03:42:58.584 P 166.7 16.5 16.5 1.5 0.33 a__ IDC_REB 11618396

IDC_SEIS DLBC bhz 1996/08/16 03:44:59.808 S m__ IDC_REB 11621022

IDC_SEIS NEW bhz 1996/08/16 03:43:23.394 P 308.2 6.6 4.2 0.3 0.33 a__ IDC_REB 11614783

IDC_SEIS NEW bhz 1996/08/16 03:46:03.321 S 337.6 12.2 4.1 0.2 0.33 a__ IDC_REB 11614787

SUBTYPE: GROUPED ARRIVAL

The subtype GROUPED is used for arrivals which have phase names, and have been

grouped together, with the implication that they were generated by the same seismic

event.

Table 34. Grouped Arrivals Header & Data Format

93 Picktype a1 Type of pick (a=automatic, m=manual)

94 Direction a1 Direction of short period motion (c=compression,

d=dilatation, _=null)

95 Detchar a1 Onset quality (i=impulsuve, e=emergent,

q=questionable, _=null)

97-105 Author a9 Author of the arrival

107-114 ArrID a8 Arrival ID

detchar uncertainty for local phases

uncertainty for regional/teleseismic

phases

i < 0.05 sec < 0.2 sec

e < 0.25 sec < 1.0 sec

q > 0.25 sec > 1.0 sec

Position

Name/

Text

Format Description

Header

1-3 “Net” a3 Text

11-13 “Sta” a3 Text

16-19 “Chan” a4 Text

21-23 “Aux” a3 Text

29-32 “Date” a4 Text

39-42 “Time” a4 Text

50-54 “Phase” a5 Text

59-62 “Azim” a4 Text

66-69 “Slow” a4 Text

73-75 “SNR” a3 Text
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Example 4.0 - 17 ARRIVAL:GROUPED example.

DATA_TYPE ARRIVAL:GROUPED GSE2.1

Net Sta Chan Aux Date Time Phase Azim Slow SNR Amp Per Qual Group C Author ArrID

IDC_SEIS BBB bhz 1996/08/16 03:41:40.523 P 256.3 16.2 13.4 228.6 0.33 a__ 5636 IDC_REB 11618395

IDC_SEIS BBB bhz 1996/08/16 03:42:04.531 S 334.7 18.6 8.2 338.6 0.33 a__ 5636 IDC_REB 11618393

IDC_SEIS DLBC bhz 1996/08/16 03:42:58.584 P 166.7 16.5 16.5 1.5 0.33 a__ 5636 IDC_REB 11618396

IDC_SEIS DLBC bhz 1996/08/16 03:44:59.808 S m__ 5636 IDC_REB 11621022

IDC_SEIS NEW bhz 1996/08/16 03:43:23.394 P 308.2 6.6 4.2 0.3 0.33 a__ 5636 IDC_REB 11614783

IDC_SEIS NEW bhz 1996/08/16 03:46:03.321 S 337.6 12.2 4.1 0.2 0.33 a__ 5636 IDC_REB 11614787

83-85 “Amp” a3 Text

89-91 “Per” a3 Text

93-96 “Qual” a4 Text

100-104 “Group” a5 Text

106 “C” a1 Text

108-113 “Author” a6 Text

121-125 “ArrID” a5 Text

Data

1-9 Network a9 Network code

11-15 Sta a5 Station code

17-19 Channel a3 FDSN channel code

21-24 Auxid a4 Auxiliary identification code

26-35 Date i4,a1,i2,a1,i2 Arrival date (yyyy/mm/dd)

37-48 Time i2,a1,i2,a1,f6.3 Arrival time (hh:mm:ss.s)

50-57 Phase a8 Phase code

59-63 Azim f5.1 Observed azimuth (degrees)

65-69 Slow f5.1 Observed slowness (seconds/degree)

71-75 SNR f5.1 Signal-to-noise ratio

77-85 Amp f9.1 Amplitude (nanometers)

87-91 Per f5.2 Period (seconds)

93 Picktype a1 Type of pick (a=automatic, m=manual)

94 direction a1 Direction of short period motion (c=compression,

d=dilitation, _=null)

95 Detchar a1 Onset quality (i=impulsuve, e=emergent,

q=questionable, _=null)

97-104 Groupid a8 Group ID

106 Conflict i1 Conflict flag (number of times an arrival belongs

to more than one group, leave blank if arrival only

belongs to one group)

108-116 Author a9 Author of the arrival

118-125 ArrID a8 Arrival ID
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SUBTYPE: ASSOCIATED ARRIVAL

The subtype ASSOCIATED is used for arrivals which have been run through a location

program, and have formed a seismic event. If multiple magnitude measurements have

been made on an arrival, the subsequent magnitudes will appear on lines immediately

after the arrival. If different amplitude measurements are used for different magnitudes,

the amplitudes may also be repeated on the subsequent magnitude lines.

Table 35. Associated Arrivals Header & Data Format

Position Name Format Description

Header

1-3 “Net” a3 Text

11-13 “Sta” a3 Text

19-22 “Dist” a4 Text

25-28 “EvAz” a4 Text

30-34 “Phase” a5 Text

41-44 “Date” a4 Text

53-56 “Time” a4 Text

64-67 “TRes” a4 Text

70-73 “Azim” a4 Text

75-79 “AzRes” a5 Text

82-85 “Slow” a4 Text

89-91 “SRes” a4 Text

93-95 “Def” a3 Text

99-101 “SNR” a3 Text

109-111 “Amp” a3 Text

115-117 “Per” a3 Text

119-122 “Qual” a4 Text

124-132 “Magnitude” a9 Text

136-141 “OrigID” a6 Text

143-148 “Author” a6 Text

156-160 “ArrID” a5 Text

Data

1-9 Network a9 Network code

11-15 Sta a5 Station code

17-22 Dist f6.2 Station to event distance (degrees)

24-28 EvAz f5.1 Event to station azimuth (degrees)

30-37 Phase a8 Phase code

39-48 Date i4,a1,i2,a1,i2 Arrival date (yyyy/mm/dd)

50-61 Time i2,a1,i2,a1,f6.3 Arrival time (hh:mm:ss.s)

63-67 TRes f5.1 Time residual (seconds)

69-73 Azim f5.1 Observed azimuth (degrees)

75-79 ARes f5.1 Azimuth residual (degrees)

81-85 Slow f5.1 Observed slowness (seconds/degree)

87-91 SRes f5.1 Slowness residual (seconds/degree)

93 Tdef a1 Time defining flag (T or _)
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Example 4.0 - 18 ARRIVAL:ASSOCIATED example.

DATA_TYPE ARRIVAL:ASSOCIATED GSE2.1

Net Sta Dist EvAz Phase Date Time TRes Azim AzRes Slow SRes Def SNR Amp Per Qual Magnitude OrigID Author ArrID

IDC_SEIS BBB 1.61 57.1 Pg 1996/08/16 03:41:40.523 -1.1 256.3 17.5 16.2 -2.4 T__ 13.4 228.6 0.33 a__ ML 4.1 769476 IDC_REB 11618399

IDC_SEIS BBB 1.61 57.1 Lg 1996/08/16 03:42:04.531 1.1 334.7 95.9 18.6 -12.5 T__ 8.2 338.6 0.33 a__ 769476 IDC_REB 11618393

IDC_SEIS DLBC 7.12 1.2 Pn 1996/08/16 03:42:58.584 0.5 166.7 -14.8 16.5 2.8 T__ 16.5 1.5 0.33 a__ ML 4.2 769476 IDC_REB 11618396

IDC_SEIS DLBC 7.12 1.2 Lg 1996/08/16 03:44:59.808 1.1 T__ a__ 769476 IDC_REB 11621022

IDC_SEIS NEW 9.07 104.6 Pn 1996/08/16 03:43:23.394 -1.3 308.2 13.5 6.6 -7.2 T__ 4.2 0.3 0.33 a__ ML 3.5 769476 IDC_REB 11614783

IDC_SEIS NEW 9.07 104.6 Lg 1996/08/16 03:46:03.321 2.8 337.6 42.9 12.2 -19.6 ___ 4.1 0.2 0.33 a__ 769476 IDC_REB 11614787

IDC_SEIS YKA 14.05 31.2 Pn 1996/08/16 03:44:30.887 -1.7 222.6 -1.8 12.4 -1.2 T__ 11.9 0.5 0.33 a__ ML 4.5 769476 IDC_REB 11614280

IDC_SEIS YKA 14.05 31.2 Lg 1996/08/16 03:48:37.793 -0.9 216.7 -7.7 27.0 -4.8 T__ 4.2 0.2 0.33 a__ 769476 IDC_REB 11614284

IDC_SEIS WAKE 58.41 261.4 T 1996/08/16 04:52:31.503 -94.3 ___ 3.1 m__ 769476 IDC_REB 11614764

IDC_SEIS HFS 65.16 18.9 P 1996/08/16 03:51:55.581 0.9 343.9 7.9 3.5 -3.0 T__ 5.0 1.2 0.55 a__ mb 4.1 769476 IDC_REB 11614380

mbmle 4.4 769476 IDC_REB 11614380

IDC_SEIS FINES 66.00 12.2 P 1996/08/16 03:51:59.637 -0.4 56.9 72.9 4.1 -2.3 T__ 7.5 2.8 0.85 a__ mb 4.3 769476 IDC_REB 11614355

SUBTYPE: UNASSOCIATED ARRIVAL

The subtype UNASSOCIATED is used for arrivals which have been detected and

reviewed, but have not been not associated with a seismic origin. The format of the

subtype UNASSOCIATED line is the same as the format for the AUTOMATIC subtype

(see Table 31).

Example 4.0 - 19 ARRIVAL:UNASSOCIATED example.

DATA_TYPE ARRIVAL:UNASSOCIATED GSE2.1

Net Sta BeamID Date Time Phase Azim Slow SNR Amp Per STA Dur Author DetID

IDC_SEIS BBB BP0.5_4.0 1996/08/16 03:41:40.523 P 256.3 16.2 13.4 228.6 0.33 4.5 0.2 IDC_REB 11618391

IDC_SEIS BBB BP0.2_1.0 1996/08/16 03:42:04.531 S 334.7 18.6 8.2 338.6 0.33 9.1 1.2 IDC_REB 11618393

IDC_SEIS DLBC BP0.2_2.0 1996/08/16 03:42:58.584 P 166.7 16.5 16.5 1.5 0.33 2.0 0.4 IDC_REB 11618396

IDC_SEIS DLBC BP0.4_6.0 1996/08/16 03:44:59.808 IDC_REB 11621022

94 Adef a1 Azimuth defining flag (A or _)

95 Sdef a1 Slowness defining flag (S or _)

97-101 SNR f5.1 Signal-to-noise ratio

103-111 Amp f9.1 Amplitude (nanometers)

113-117 Per f5.2 Period (seconds)

119 Picktype a1 Type of pick (a=automatic, m=manual)

120 Direction a1 Direction of short period motion (c=compression,

d=dilitation, _=null)

121 Detchar a1 Onset quality (i=impulsuve, e=emergent,

q=questionable, _=null)

123-127 Mtype a5 Magnitude type (mb, Ms, ML, mbmle, etc.)

128 Mindicator a1 Min max indicator (<, >, or blank)

129-132 Magnitude f4.1 Magnitude value

134-141 OrigID a8 Origin ID

143-151 Author a9 Author of the arrival

153-160 ArrID a8 Arrival ID

Provisional GSE2.1 Formats and Protocols

Data Messages

O

P

E

R

A

T

I

O

N

S

89

30 May 1997

ORIGINS

The origin format consists of an origin block and a magnitude block which are linked

together by OrigID. The format for origin data in GSE2.1 format is given in Table 36,

Table 37, Table 38, Table 39, and Table 40. Multiple magnitudes may be given for the

same origin by repeating the magnitude block line. Each origin group has the following

structure:

l origin header line

l 1 blank line (optional)

l 1 origin block line

l 1 blank line (optional)

l magnitude block header line

l n magnitude block line(s)

l 1 blank line (optional)

l comment line(s) optional
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Table 36. Origin Block Header Lines

Position Text Format Description

4-7 “Date” a4 Text

15-18 “Time” a4 Text

27-29 “Err” a3 Text

33-35 “RMS” a3 Text

37-44 “Latitude” a8 Text

46-54 “Longitude” a9 Text

57-60 “Smaj” a4 Text

63-66 “Smin” a4 Text

69-70 “Az” a2 Text

72-76 “Depth” a5 Text

78-80 “Err” a3 Text

82-85 “Ndef” a4 Text

86-89 “Nsta” a4 Text

94-96 “Gap” a3 Text

99-103 “mdist” a5 Text

106-110 “Mdist” a5 Text

112-115 “Qual” a4 Text

119-124 “Author” a6 Text

131-136 “OrigID” a6 Text
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Table 37. Origin Data Line

Position Name Format Description

Data Line 1

1-10 Date i4,a1,i2,a1,i2 Epicenter date (yyyy/mm/dd)

12-22 Time i2,a1,i2,a1,f5.2 Epicenter time (hh:mm:ss.ss)

23 fixf a1 Fixed flag (f=fixed origin time solution, or blank)

25-29 Err f5.2 Origin time error (seconds, blank if fixed origin time)

31-35 rms f5.2 Root mean square of time residuals (seconds)

37-44 Latitude f8.4 Latitude (negative for South)

46-54 Longitude f9.4 Longitude (negative for West)

55 fixf a1 Fixed flag (f= fixed epicenter solution, or blank)

57-60 Smajor f4.1 Semi-major axis of 90% ellipse or its estimate (km, blank if

fixed epicenter)

62-66 Sminor f5.1 Semi-minor axis of 90% ellipse or its estimate (km, blank if

fixed epicenter)

68-70 strike i3 Strike (0 <= x <= 360) of error ellipse clockwise from North

(degrees)

72-76 Depth f5.1 Depth (km)

77 fixf a1 Fixed flag (f= fixed depth station, d=depth phases, or blank)

79-83 Err f4.1 Depth error 90% (km, blank if fixed depth)

84-87 Ndef i4 Number of defining phases

89-92 Nsta i4 Number of defining stations

94-96 Gap i3 Gap in azimuth coverage (degrees)

98-103 mdist f6.2 Distance to closest station (degrees)

105-110 Mdist f6.2 Distance to furthest station (degrees)

112 antype a1 Analysis type: (a=automatic, m=manual, g=guess)

114 loctype a1 Location method: (i=inversion, p=pattern recognition,

g=ground truth, o=other)

116-117 evtype a2 Event type:

uk = unknown,

ke = known earthquake

se = suspected earthquake

kr = known rockburst

sr = suspected rockburst

ki = known induced event

si = suspected induced event

km = known mine expl.

sm = suspected mine expl.

kx = known experimental expl.

sx = suspected experimental expl.

kn = known nuclear expl.

sn = suspected nuclear explosion

ls = landslide

119-127 author a9 Author of the origin

129-136 OrigID a8 Origin ID
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Table 39. Magnitude Block Header line

Table 40. Magnitude Block Data Line

Table 38. Origin Comment Lines (with Any Origin Group)

Position Name/Text Format Description

2 “(” a1 Text

3-M comment a(M-2) Comment

M+1 “(” a1 Text

Position Text Format Description

1-9 “Magnitude” a9 Text

12-14 “Err” a3 Text

16-19 “Nsta” a4 Text

21-26 “Author” a6 Text

33-38 “OrigID” a6 Text

Position Name Format Description

Data Line

1-5 Mtype a5 Magnitude type (mb, Ms, ML, mbmle, etc.)

6 Mindicator a1 Min max indicator (<, > or blank)

7-10 Magnitude f4.1 Magnitude value

12-14 Err f3.1 Standard magnitude error

16-19 Nsta i4 Number of stations used to calculate magnitude

21-29 Author a9 Author of the origin

31-38 OrigID a8 Origin ID
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Example 4.0 - 20 ORIGIN data type

EVENT

For any seismic event, there can be several origins derived from different organizations

or procedures. The format for events places these different origins into groups

separated by origin headers. There is a title line at the beginning of the data section

which must include the name of the bulletin that was used as the basis for associating the

separate origin estimates, as shown in Table 41. For each event, there is an event

identification string and the geographic region name given as shown in Table 42.

Following the title, each event group has the following structure:

l 1 event identification and geographic region name

l origin block header line

l 1 blank line (optional)

l n origin block data lines

l 1 blank line (optional)

l magnitude block header line

l n magnitude block lines

l 1 blank line (optional)

l comment line(s) (optional)

l 2 blank line (optional)

DATA_TYPE ORIGIN GSE2.1

Date Time Err RMS Latitude Longitude Smaj Smin Az Depth Err Ndef Nsta Gap mdist Mdist Qual Author OrigID

1996/08/16 03:41:12.45 0.88 0.92 51.3300 -130.3100 16.6 7.7 63 0.0f 23 18 192 1.61 77.98 m i uk IDC_REB 769476

Magnitude Err Nsta Author OrigID

ML 3.8 0.5 7 IDC_REB 769476

mb 4.0 0.2 6 IDC_REB 769476

Date Time Err RMS Latitude Longitude Smaj Smin Az Depth Err Ndef Nsta Gap mdist Mdist Qual Author OrigID

1996/08/16 04:35:17.66 2.72 0.29 2.1300 127.8800 55.1 44.2 71 0.0f 9 9 150 22.84 92.33 m i uk IDC_REB 769435

Magnitude Err Nsta Author OrigID

mb 4.1 0.4 7 IDC_REB 769435
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Example 4.0 - 21 EVENT data type

DATA_TYPE EVENT GSE2.1:short

Reviewed Event Bulletin (REB) of the GSE_IDC for August 16, 1996

Event 768958 QUEEN CHARLOTTE ISLANDS REGION

Date Time Err rms Latitude Longitude Smaj Smin Az Depth Err Ndef Nsta Gap mdist Mdist Qual Author OrigID

1996/08/16 03:41:12.45 0.88 0.92 51.3310 -130.3125 16.6 7.7 63 0.0f 23 18 192 1.61 77.98 m i uk IDC_REB 769476

1996/08/16 03:41:17.63 1.20 4.26 51.4100 -129.7300 18.9 12.4 70 0.0f 18 17 160 1.27 77.69 m i uk IDC_DEL 768958

Magnitude Err Nsta Author OrigID

ML 3.8 0.5 7 IDC_REB 769476

mb 4.0 0.2 6 IDC_REB 769476

ML 3.9 0.2 6 IDC_DEL 768958

mb 4.1 0.4 10 IDC_DEL 768958
