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	Summary and purpose of document

This document contains information on deep-sea level tsunameter data or Deep-Ocean Assessment and  Reporting of Tsunami (DART) buoys currently distributed on GTS in meteorological bulletins with T1T2  = SZ and A1A2  = IO, NT, PN, PS, OC using the special code form developed by NOAA PMEL.  A BUFR/CREX template is proposed for validation and pre-operational implementation.



ACTION PROPOSED:

The meeting is invited to discuss the contents of this document, provide comments and recommend the proposed BUFR/CREX template for validation.

1.  Introduction
A deep-ocean tsunameter network to provide early detection and real-time measurement of deep-ocean tsunamis are being established by a number of countries.  In particular, the Deep-ocean Assessment and Reporting of Tsunamis (DART II) systems operated by NOAA National Data Buoy Centre (NDBC) and some other countries including Australia, Indonesia, Thailand and Chile have been successfully collecting real time data for use among the tsunami warning centres with the data being distributed on GTS to other WMO and IOC member countries.  The tsunameter data from the DART II systems use a special code form developed by NOAA Pacific Marine Environmental Laboratory (PMEL).  A number of other countries and tsunameter suppliers also designed and manufactured other types of tsunameters such as the Indian National Centre for Ocean Information Services (INCOIS) in India, the Agency for the Assessment and Application of Technology (BPPT) in Indonesia, the Science Applications International Corporation (SAIC) Tsunami Buoy (STB) and the Potsdam GFZ system in Germany.
The following sections will describe the various types of DART buoy system messages being used and distributed on GTS by NDBC and the Australian Bureau of Meteorology.  New BUFR/CREX descriptors for the items are suggested if there are no suitable existing descriptors.  Samples are provided for each one of the message types.  For a full description of the DART II data format reference should be made to the documents published and distributed by PMEL
.
A number of attempts were made to obtain samples of the data formats for the deep-ocean tsunameters from other manufactures.  However, no specific details are available from the suppliers so far.  The purpose of a BUFR/CREX template for the DART buoys and other tsunameters is intended to provide a flexible data representation table driven code form for reporting water column heights recorded by the Bottom Pressure Recorder (BPR).  The template will cover the key features of DART buoy system messages and also eliminate some problems of the PMEL DART II data format which included some invalid characters prohibited for transmission on GTS.

Tsunameters such as the DART II system usually comprised of two parts, the BPR and the accompanying surface buoy.  Water column heights are measured in mm by the BPR with samples integrated over a 15-second period.  Data are transmitted from the BPR to the surface buoy via an acoustic modem which in turn transmits the data to the ground systems via Iridium satellites.  The DART II surface buoy contains two identical electronic systems to provide redundancy in case one of the units fails. The Standard Mode transmissions are handled by both electronic systems on a preset schedule
.  The Event Mode transmissions, due to their importance and urgency, are immediately transmitted by both electronic systems on the surface buoy simultaneously.
2.  Data descriptors for various deep-ocean tsunameter system messages (DART buoys)
The common and specific items required for the various types of tsunameter system messages are described as follows.  Descriptors in red are not available in the WMO Manual on Codes.
	Item 
	Description
	Available/ Possible Descriptors

	Common items for all tsunameter system messages 306026


	Station ID

	5-digit buoy / platform ID e.g. 23401, 55401
	0 01 005

	Platform transmitter ID
	Code table 1-character indicator
P=Primary

S=Secondary
	0 01 050 numeric(6)
0 01 051 character(12)
or new code table

0 01 052

	Deep-ocean tsunameter platform type /  manufacturer
	DART II (PMEL)
DART ETD (SAIC)

GFZ-Potsdam
INCOIS (India)

InaBuoy (Indonesia)
	New code table required for type / manufacturer of deep-ocean tsunameters
0 02 047

	Time transmitted to the ground systems
	Year, month, day hour, minute, second when the standard hourly reports are transmitted.

The day, hour and minute are used in the abbreviated header label (YYGGgg)
	3 01 011

3 01 013

	Specific Items for Tsunameter Surface Buoy Position Daily Report 306027


	Report observation time 
	Reference time for the values reported in the time series - year, month, day, hour, minute, second 
	3 01 011

3 01 013

	Latitude and longitude (high accuracy)
	Latitude and longitude up to 5 decimals
	3 01 021

	Common Items for Standard Hourly and Tsunami Event Reports 306028


	Water column height sampling interval (seconds)
	Time interval in which water column height samples are integrated and reported, e.g. for the PMEL DART II systems, standard hourly reports are 15-sec samples reporting every 15 minutes at HH+15, 30, 45 and 60 minutes so sampling interval is 900 sec (15 minutes)
Tsunami event first and second reports are 15-sec, other reports are 1-minute samples of 4 15-sec average values so sampling intervals are 15 sec and 60 sec respectively
Extended tsunami event reports are 1-minute samples of 4 15-sec average values so sampling interval is 15 sec
	New descriptor required

0 25 160

	Water column height sample averaging period (seconds)
	For the PMEL DART II systems, the sample averaging period is 15 sec for the standard hourly reports, 15 sec for the tsunami event first and second reports, 60 sec for the other reports, 60 sec for the extended event reports 
	New descriptor required

0 25 161

	Number of samples
	For averaged samples the number of samples collected during the sampling period
	New descriptor required

0 25 162

	Specific Items for Standard Hourly Reports 306029 (normally six hourly messages of four 15-second observations at 15-minute intervals are reported in one transmission block)


	Delayed replication
	Usually six replications of hourly reports but it may be less if tsunami event occurs or  more if transmission blocks are interrupted
	1 11 000

	Quality information for message status
	Code table 1-character indicator

0=Message intact

1=Message corrupt 
	Code table 0 33 002 

Quality Information 

	Report observation time 
	Reference time for the values reported in the time series - year, month, day, hour, minute, second 
	3 01 011

3 01 013

	Time increment to reset the reference time
	Time increment in minutes to be added to the reference time before the time series processing
	0 04 015

	Time increment to each data value in the time series
	The time increment in minutes to be added to each data values in the time series to determine the time stamp of each report
	0 04 015

	Fixed replication
	Replicate 1 descriptor 4 times
	1 01 004

	Water column height
	Fixed replications 4 times of water column heights in mm at HH+15 ,H+30 ,H+45 and H+60
	New descriptor required

0 22 172

	Battery voltage
	BPR CPU voltage, normal range is 13.9 to 17.9 volts
	0 25 025

	Battery voltage
	Acoustic modem DSP voltage, normal range is 4.0 to 4.3 volts
	0 25 025

	Battery voltage (large value)
	Acoustic modem voltage, normal range is 34 to 48 volts
	0 25 026

	BPR transmission count
	Number of transmission attempts to deliver BPR data
	New descriptor required

0 22 175

	Specific Items for Tsunami Event Reports 306030


	Tsunami event report message ID
	2-digit sequence number allocated to the report for each tsunami event
	New descriptor required

0 01 024

	Common Items for Tsunami Event Reports and Extended Tsunami Event Reports 306030


	Quality information for message status
	Code table 1-character indicator

0=Message intact

1=Message corrupt 
	Code table 0 33 002 

Quality Information 

	Time of tsunami 
	Time when tsunami is detected according to the tsunami trigger algorithm
	3 01 011

3 01 013

	Reference time for the time series
	Reference time for the time series.  This is the first data value time stamp for the for the DARTII systems tsunami event data messages.
	3 01 011

3 01 013

	Time increment to reset the reference time
	Time increment in seconds to be added to the reference time before the time series processing
	0 04 016

	Time increment to each data value in the time series
	The time increment in seconds to be added to each data values in the time series to determine the time stamp of each report
	0 04 016

	Water column height 
	Water column height reference value (m), for restoring the actual value from the deviations
	New descriptor required

0 22 172

	Delayed replication
	Delayed replication of 1 descriptor of water column height deviations 

3 replications for the first Tsunami event report

15 replications for all other Tsunami event reports

119 replications for Extended tsunami event reports
	1 01 000

	Water column height deviation from the reference  value
	Water column height deviation from the reference  value, Deviation = Actual value – Reference value
	New descriptor required
0 22 174

	BPR transmission count
	Number of transmission attempts to deliver BPR data
	New descriptor required

0 22 175




3.  Sample DART buoy system messages
The following standard mode hourly reports are sample messages of the DART II systems (WMO buoy number 23401) deployed for Thailand by NOAA west of the Nicobar Islands in the Indian Ocean.  The first two messages were distributed on 22 February 2006 from the primary and secondary transmitters with identifiers DDDDDD50 and DDDDDD52 respectively.  It should be noted that there is only one BPR and the data transmitted from both channels are identical.
The practice of using the transmitter addresses as the platform ID for the DART buoys was identified as a problem because the lack of procedures in managing the information of the addresses can potentially delay the effective exchange of sea level and deep-sea level tsunameter data on GTS.  This was raised for discussion in the WMO-IOC Workshop on the GTS for effective exchange of tsunami warnings, related information and other warnings in the Indian Ocean, Bangkok, 18-20 December 2007.  Owners and operators of all DART buoys are also requested to use a consistent header label T1T2 = SZ for all sea level data as well as deep sea level tsunameter data.  A single T1T2, complemented with the A1A2 designator relevant to the ocean/sea area or basin, for all sea level data for all alphanumeric code formats including CREX is considered to be most appropriate to remove inconsistency and to facilitate routeing.

With effect from 30 April 2008 all DART buoy message bulletins distributed from NDBC changed the header label to T1T2 = SZ for all its DART buoys.  The practice of using an unpublished transmitter ID for each DART buoy also ceased, replaced by the 5-digit WMO ID.
SXXX46 KWBC 220018

^^DDDDDD50 053001836

D$1I 02/21/2007 18:15:00 1584145 3466687 3466653 3466616 3466571  1* 33

D$1I 02/21/2007 19:15:00 1584145 3466522 3466471 3466421 3466370  1* 3D

D$1I 02/21/2007 20:15:00 1584145 3466321 3466276 3466233 3466187  1* 3C

D$1I 02/21/2007 21:15:00 1584145 3466143 3466103 3466068 3466040  1* 3C

D$1I 02/21/2007 22:15:00 1584145 3466018 3466001 3465986 3465977  1* 37

D$1I 02/21/2007 23:15:00 1584145 3465973 3465976 3465989 3466008  1* 36

 00-0NN  00E

SXXX46 KWBC 220019

^^DDDDDD52 053001920

D$1I 02/21/2007 18:15:00 1584145 3466687 3466653 3466616 3466571  1* 33

D$1I 02/21/2007 19:15:00 1584145 3466522 3466471 3466421 3466370  1* 3D

D$1I 02/21/2007 20:15:00 1584145 3466321 3466276 3466233 3466187  1* 3C

D$1I 02/21/2007 21:15:00 1584145 3466143 3466103 3466068 3466040  1* 3C

D$1I 02/21/2007 22:15:00 1584145 3466018 3466001 3465986 3465977  1* 37

D$1I 02/21/2007 23:15:00 1584145 3465973 3465976 3465989 3466008  1* 36

 00-0NN  00E

SZIO01 KWNB 271219

^^DD23401S 240121901

D$0 08/27/2008 01:13:04 0854.4827 N 08833.1062 E* 13 00-0NN  00E

SZIO01 KWNB 260018

^^DD23401P 239001832

D$1I 08/25/2008 18:15:00 1474142 3466543 3466565 3466588 3466611  1* 37

D$1I 08/25/2008 19:15:00 1474142 3466635 3466659 3466675 3466694  1* 34

D$1I 08/25/2008 20:15:00 1474142 3466711 3466728 3466739 3466747  1* 38

D$1I 08/25/2008 21:15:00 1474142 3466754 3466758 3466766 3466770  1* 31

D$1I 08/25/2008 22:15:00 1474142 3466774 3466770 3466766 3466759  1* 31

D$1I 08/25/2008 23:15:00 1474142 3466752 3466737 3466723 3466708  1* 32 00-0NN  00E
Sample messages of some Tsunami Event Reports and Extended Tsunami Event Reports are listed below for the event recorded by DART buoy 46407, 210nm west of Coos Bay, Oregon on 30 April 2008.
SZPN01 KWNB 301854

^^DD46407P 121185436

D$2I 00 tt 18:53:30 ts 18:52:45 3266896

00000065006701* 27

 00-0NN  00E

SZPN01 KWNB 301857

^^DD46407P 121185741

D$2I 01 tt 18:53:30 ts 18:52:45 3266896

0000006500670066006300640061fffcfffbfff7fff4fff4fff4fff3fff201* 25

 00-0NN  00E

SZPN01 KWNB 301901

^^DD46407P 121190151

D$2I 02 tt 18:53:30 ts 18:44:00 3266938

fffcfff8fff2ffecffeaffe3ffe2ffd80023001fffccffc9ffc3ffbeffb901* 74

 00-0NN  00E

SZPN01 KWNB 301909

^^DD46407P 121190957

D$2I 03 tt 18:53:30 ts 18:52:00 3266898

004b0047fff4fff1ffebffe6ffe1ffdeffd9ffd5ffcdffcaffc5ffc0ffbe01* 73

 00-0NN  00E

SZPN01 KWNB 301926

^^DD46407P 121192601

D$3Itt 18:53:30 ts 17:00:00  3267389

fffefffbfff6fff4fff1ffecffe9ffe7ffe3ffdeffdbffd7ffd5ffd0ffceffc8ffc4ffc1ffbeffb8ffb4ffb0

ffacffa9ffa4ff9fff9bff99ff94ff8dff8bff87ff83ff7eff7aff77ff72ff6eff6bff65ff61ff5dff58ff55

ff50ff4dff47ff44ff40ff3bff38ff31ff2eff2bff25ff1fff1cff18ff14ff0eff0aff08ff02fefcfef8fef5

fef0fee8fee5fee3fedafed8fed1feccfec9fec4fec0febafeb4feb2feaafea8fea4fe9efe99fe95fe8ffe8b

fe85fe81fe7cfe78fe71fe6dfe68fe62fe5efe59fe54fe50fe4bfe47fe42fe3dfe39fe35fe2ffe29fe27fe20

fe1ffe15fe60fe5cfe09fe06fe00fdfbfdf601* 3E

D$2I 05 tt 18:53:30 ts 19:08:00 3266823

fffffffafff3ffefffeaffe6ffe1ffddffd9ffd4ffcfffcbffc7ffc2ffbd01* 79

 00-0NN  00E

4.  BUFR/CREX template for tsunameter data and DART buoy system messages 
Items in red are new descriptors suggested for review and incorporation in the WMO Manual on Codes. 

	3 06 026
	
	
	Sequence for representation of DART buoy identification, transmitter ID, type of tsunameter and the time the message is transmitted to the ground system

	
	0 01 005
	
	Buoy/platform identifier

	
	0 01 052
	
	Platform transmitter identifier

	
	0 02 047
	
	Deep-ocean tsunameter platform type/manufacturer

	
	3 01 011
	0 04 001
	Year (Time the message is transmitted to the ground system)

	
	
	0 04 002
	Month

	
	
	0 04 003
	Day

	
	3 01 013
	0 04 004
	Hour

	
	
	0 04 005
	Minute

	
	
	0 04 006
	Second


	3 06 027
	
	
	Sequence for representation of time of observation and DART buoy position daily report

	
	3 06 026
	
	Buoy ID, transmitter ID, platform type, message transmission time

	
	3 01 011
	0 04 001
	Year     )

	
	
	0 04 002
	Month   )

	
	
	0 04 003
	Day      ) Observation time

	
	3 01 013
	0 04 004
	Hour     ) 

	
	
	0 04 005
	Minute  )

	
	
	0 04 006
	Second)

	
	3 01 021
	0 05 001
	Latitude (high accuracy)

	
	
	0 06 001
	Longitude (high accuracy)


	3 06 028
	
	
	Sequence for representation of tsunameter sampling information for water column heights in the time series report

	
	0 25 160
	
	Sampling interval (seconds)

	
	0 25 161
	
	Sample averaging period (seconds)

	
	0 25 162
	
	Number of samples


	3 06 029
	
	
	Sequence for representation of DART buoy standard hourly report

	
	3 06 026
	
	Buoy ID, transmitter ID, platform type, message transmission time

	
	3 06 028
	
	Tsunameter sampling information

	
	1 11 000
	
	Delayed replication of 11 descriptors 

	
	0 31 001
	
	Delayed replication factor

	
	0 33 002
	
	Quality information (for message status)

	
	3 01 011
	0 04 001
	Year     )

	
	
	0 04 002
	Month   )

	
	
	0 04 003
	Day      ) Reference date/time for the time series

	
	3 01 013
	0 04 004
	Hour     ) 

	
	
	0 04 005
	Minute  )

	
	
	0 04 006
	Second)

	
	0 04 015
	
	Time increment added to reset the reference time

	
	0 04 015
	
	Time increment added to each data value in the time series

	
	1 01 004
	
	Replicate 1 descriptor 4 times

	
	0 22 172
	
	Water column height

	
	0 25 025
	
	Battery voltage for BPR CPU

	
	0 25 025
	
	Battery voltage for acoustic modem DSP 

	
	0 25 026
	
	Battery voltage for Acoustic modem

	
	0 22 175
	
	BPR transmission count


	3 06 030
	
	
	Sequence for representation of DART buoy tsunami event reports and extended tsunami event reports

	
	3 06 026
	
	Buoy ID, transmitter ID, platform type, message transmission time

	
	3 06 028
	
	Tsunameter sampling information

	
	0 01 024
	
	Tsunameter report sequence number triggered by a tsunami event

	
	0 33 002
	
	Quality information (for message status)

	
	3 01 011
	0 04 001
	Year     )

	
	
	0 04 002
	Month   )

	
	
	0 04 003
	Day      ) Time when tsunami is detected

	
	3 01 013
	0 04 004
	Hour     ) 

	
	
	0 04 005
	Minute  )

	
	
	0 04 006
	Second)

	
	3 01 011
	0 04 001
	Year     )

	
	
	0 04 002
	Month   )

	
	
	0 04 003
	Day      )  Reference date/time for the time series

	
	3 01 013
	0 04 004
	Hour     ) 

	
	
	0 04 005
	Minute  )

	
	
	0 04 006
	Second)

	
	0 22 172
	
	Water column height reference for determination of actual value reported in the time series

	
	0 04 016
	
	Time increment added to reset the reference time

	
	0 04 016
	
	Time increment added to each data value in the time series

	
	1 01 000
	
	Delayed replication of 1 descriptor

	
	0 31 001
	
	Delayed replication factor

	
	0 22 174
	
	Water column height deviation from the reference value

	
	0 22 175
	
	BPR transmission count


5.  Encoding DART buoy data using the CREX tsunameter template
Using the proposed CREX templates D06027, D06029 and D06030 the PMEL DART II system messages can be encoded as follows: 

Conversion of DART buoy daily position report to CREX data sequence D06027 
SZIO01 KWNB 271219

^^DD23401S 240121901

D$0 08/27/2008 01:13:04 0854.4827 N 08833.1062 E* 13 00-0NN  00E
Expanding D06027
D06026 D01011 D01013 D01021
Expanding D06026
B01005 B01052 B02047 D01011 D01013 D01011 D01013 D01021
Data sequence fully expanded
B01005 B01052 B02047 B04001 B04002 B04003 B04004 B04005 B04006 B04001 B04002 B04003 B04004 B04005 B04006 B05001 B06001
SZIO02 KWNB 271219

CREX++

T0002061400 A031007 P00008000 U00 S001 Y20080827 H1219 D06027++

23401 0 01 2008 08 27 12 19 01 2008 08 27 01 13 04 0890805 08855177++

7777 
Conversion of  DART buoy standard hourly report to CREX data sequence D06029 
SZIO01 KWNB 260018

^^DD23401P 239001832

D$1I 08/25/2008 18:15:00 1474142 3466543 3466565 3466588 3466611  1* 37

D$1I 08/25/2008 19:15:00 1474142 3466635 3466659 3466675 3466694  1* 34

D$1I 08/25/2008 20:15:00 1474142 3466711 3466728 3466739 3466747  1* 38

D$1I 08/25/2008 21:15:00 1474142 3466754 3466758 3466766 3466770  1* 31

D$1I 08/25/2008 22:15:00 1474142 3466774 3466770 3466766 3466759  1* 31

D$1I 08/25/2008 23:15:00 1474142 3466752 3466737 3466723 3466708  1* 32 00-0NN  00E

Expanding D06029
D06026 D06028 R11000
B033002 D01011 D01013 B04015 B04015 R01004 B22172 B25025 B25025 B25026 B22175 

Data sequence fully expanded
B01005 B01052 B02047 B04001 B04002 B04003 B04004 B04005 B04006 B25160 B25161 B25162 R11000 B033002 B04001 B04002 B04003 B04004 B04005 B04006 B04015 B04015 R01004 B22172 B25025 B25025 B25026 B22175 

SZIO02 KWNB 260018
CREX++

T0002061400 A031007 P00008000 U00 S001 Y20080826 H0018 D06029++

23401 0 01 2008 08 26 00 18 32 0900 0015 0001 0006

0 2008 08 25 18 15 00 -0015 0015 3466543 3466565 3466588 3466611 147 041 420 001
0 2008 08 25 19 15 00 -0015 0015 3466635 3466659 3466675 3466694 147 041 420 001
0 2008 08 25 20 15 00 -0015 0015 3466711 3466728 3466739 3466747 147 041 420 001
0 2008 08 25 21 15 00 -0015 0015 3466754 3466758 3466766 3466770 147 041 420 001
0 2008 08 25 22 15 00 -0015 0015 3466774 3466770 3466766 3466759 147 041 420 001

0 2008 08 25 23 15 00 -0015 0015 3466752 3466737 3466723 3466708 147 041 420 001++
7777
Conversion of DART buoy tsunami event  reports to CREX data sequence D06030 
A tsunami event triggered first report

SZPN01 KWNB 301854

^^DD46407P 121185436

D$2I 00 tt 18:53:30 ts 18:52:45 3266896

00000065006701* 27

 00-0NN  00E

Expanding D06030
D06026 D06028 B01024 B033002 D01011 D01013 D01011 D01013 B22172 B04016 R01000 B22174 B22175
Data sequence fully expanded

B01005 B01052 B02047 B04001 B04002 B04003 B04004 B04005 B04006 B25160 B25161 B25162 B01024 B033002 B04001 B04002 B04003 B04004 B04005 B04006 B04001 B04002 B04003 B04004 B04005 B04006 B22172 B04016 B04016 R01000 B22174 B22175
SZPN02 KWNB 301854

CREX++

T0002061400 A031007 P00008000 U00 S001 Y20080430 H1854 D06030++

46407 0 01 2008 04 30 18 54 36 0015 0015 0001 
00 0 2008 04 30 18 53 30 2008 04 30 18 52 45 3266896 -0015 0015 0003
0000 0101 0103 0001++
7777

A tsunami event triggered second report

SZPN01 KWNB 301857

^^DD46407P 121185741

D$2I 01 tt 18:53:30 ts 18:52:45 3266896

0000006500670066006300640061fffcfffbfff7fff4fff4fff4fff3fff201* 25

 00-0NN  00E

SZPN02 KWNB 301857

CREX++

T0002061400 A031007 P00008000 U00 S001 Y20080430 H1857 D06030++

46407 0 01 2008 04 30 18 57 41 0015 0015 0001 
01 0 2008 04 30 18 53 30 2008 04 30 18 52 45 3266896 -0015 0015 0015
0000 0101 0103 0102 0099 0100 0097 -0004 -0005 -0009 -0012 -0012 -0012 -0013 -0014 0001++

7777

6.  Additional table entries in Common Code Table C-13 for the tsunameter data sequence

Regulation 95.3.1.2 for CREX Edition 2 requires a six-digit table indicator (nnnmmm) preceded by the letter A.  The first three digits (nnn) define the data category referred to in CREX Table A.  The next 3 digits (mmm) indicates the sub-category of the data from Common Code Table C-13.

Tsunameter data belong to ‘Oceanographic Data’ in the Data Category, code figure=031 for (nnn) but there is no code figures in the International Data Sub-category for ‘Tsunameter data’.  Code figure=007 for (mmm) is proposed.
7. Additional code tables and BUFR/CREX Table B entries for the tsunameter data sequence
CODE TABLES AND FLAG TABLES ASSOCIATED WITH BUFR/CREX TABLE B
0 01 052

Platform transmitter identifier
	Code

Figure
	

	0
	Primary

	1
	Secondary

	2
	Reserved

	3
	Missing value


0 02 047

Deep-ocean tsunameter platform type/manufacturer
	Code

Figure
	

	00
	Reserved

	01
	DART II (PMEL)

	02
	DART ETD (SAIC)

	03
	GFZ - Potsdam

	04
	INCOIS (India)

	05
	InaBuoy (Indonesia)

	06-14
	Reserved

	15
	Missing value


Additional BUFR/CREX Table B entries for the DART buoy templates
	TABLE REFERENCE
	TABLE

ELEMENT NAME
	BUFR
	CREX

	
	
	UNIT
	SCALE
	REFERENCE VALUE
	DATA WIDTH (Bits)
	UNIT
	SCALE
	DATA

WIDTH (Characters)

	F
	X
	Y
	
	
	
	
	
	
	
	

	0
	01
	024
	Tsunameter report sequence number triggered by a tsunami event
	Numeric
	0
	0
	7
	Numeric
	0
	2

	0
	02
	047
	Deep-ocean tsunameter type
	Code table
	0
	0
	7
	Code table
	0
	2

	0
	01
	052
	Platform transmitter ID
	CCITT IA5
	0
	0
	8
	Character
	0
	1

	0
	25
	160
	sampling interval (time)
	Second
	0
	0
	10
	Second
	0
	4

	0
	25
	161
	sample averaging period
	Second
	0
	0
	10
	Second
	0
	4

	0
	25
	162
	Number of samples
	Numeric
	0
	0
	10
	Numeric
	0
	4

	0
	22
	172
	Water column height (see Note 8)
	m
	3
	0
	23
	m
	3
	7

	0
	22
	174
	Water column height deviation from the reference value
	m
	3
	0
	10
	m
	3
	3

	0
	22
	175
	BPR transmission count
	Numeric
	0
	0
	10
	Numeric
	0
	3


Footnote for BUFR TABLE B Class 22 – Oceanographic elements

Notes:

(9)
The maximum deployment depth of deep-ocean tsunameters such as the PMEL Deep-Ocean Assessment and Reporting of Tsunamis (DATT II) is about 6000 m.





















































































































































































































































































� Description of real-time DART system messages revision #3.01, NOAA PMEL, 2 August 2007


� Meinig C., S.E. Stalin, A.I. Nakamura and H.B. Milburn, 2005.  Real-time deep-ocean tsunami measuring, monitoring, and reporting system: The NOAA DART II description and disclosure. � HYPERLINK "http://www.pmel.noaa.gov/tsunami/Dart/Pdf/DART_II_Description_6_4_05.pdf" ��http://www.pmel.noaa.gov/tsunami/Dart/Pdf/DART_II_Description_6_4_05.pdf�





