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Summary and Purpose of Document

The documents described the reporting of Sea Level data from tide gauges and expresses the need to define, perhaps more common sequences for this purpose. 
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ACTION PROPOSED

The Team is invited to review this document and make work recommendations to finalize appropriate common sequences.

ITEM 3.4 Extracts of Preliminary Report of the IOTWS-I intersessional WG-2/
/

Introduction

Data Collection and Transmission Standards

The [Indo-Tsunami IOC] International Coordination Meeting for the development of a Tsunami Warning and Mitigation System for the Indian Ocean within a global framework, Paris, 8 March 2005, defined recommended data sampling and message transmission requirements for tsunami monitoring in the basin-wide Indian Ocean Tsunami Warning System.  The specifications, which include 1 minute sampling and a 15 minute transmission cycle via geostationary meteorological satellites with immediate retransmission via WMO's GTS to JMA, PTWC, and other appropriate warning centers, were developed in consultation with existing tsunami warning center scientists and technicians from PTWC and JMA and with JMA and EUMETSAT geostationary operators.  These are the guidelines IOC/GLOSS has been following in establishing and/or enabling sea level stations for the basin-wide IOTWS.  Additional station requirements were developed at subsequent meetings.

To help develop a basin-wide IOTWS, UNESCO/IOC recommended following the example of the Pacific system and taking advantage of existing multi-purpose coastal sea level stations and data communications.  In particular, the tide gauges in the GLOSS core network are being be made suitable for tsunami monitoring.  The majority of these stations require faster sampling rates (1‑2 minutes) and better near real‑time transmission of data (15 minute or more frequent cycles) via satellite.  While additional stations for tsunami monitoring will be required, particularly near the subduction fault in the eastern basin, the GLOSS network is considered to be well‑positioned to provide basic basin‑wide coverage for the IOTWS and Southeast Asia.  The stations will report in such a way as to provide sea level data, which meet IOC/GLOSS guidelines for the region, to an operational tsunami-warning center.  Initially, these centers will be PTWC and JMA on an interim basis.  Newly established GLOSS stations will provide high frequency, sea level data transmitted via the EUMETSAT Meteosat-5 and the JMA GMS satellites.  The sea level data messages are then available for immediate retransmission to the PTWC and the JMA using WMO’s GTS facilities, and can be used by these and other warning centers to help confirm the existence of a major tsunami or to cancel a tsunami watch or warning.  

Sea Level Data GTS Message Formats

A number of tide gauge and sea level data in text format have been used and distributed on the GTS.  The lack of a standard traditional alphanumeric code form for tide gauge and sea level observations in WMO Manual on Codes (WMO No. 386, Part A – Alphanumeric Codes) has resulted in multiple formats being used in different systems.  Furthermore the specifications of code figures are not described formally in WMO or IOC handbooks.  Data collection systems operated via geostationary meteorological satellites are widely used for the collection of in situ sea level data from Data Collection Platforms (DCPs) and distributed via the Regional Telecommunication Hubs (RTH) on the GTS.  Detailed information of the DCP tidal information and data format are given in Appendix II and III.  The information is prepared and supplied to the Sea Level Working Group by Japan Meteorological Agency (JMA).

The lack of station information and the inconsistency of representing the station identification in the message have made it very difficult for data processing centres to capture and decode the sea level data in real time.  DCP identification numbers are provided in some reports and where no DCP numbers are given the station reports can only be identified by the bulletin header TTAAii CCCC which is intended for communication and message switching purposes at RTH centres on the GTS.  The problem is that the same bulletin header cannot be used for other sensors at the same station or other stations.  Only stations from one particular network are using WMO numbers as identification and their station details can be found in WMO Publication No. 9, Volume A, Observing Stations.  It is recommended by the Sea Level Working Group that the metadata of the station information for all sea level and tide stations should be managed by an operational system such as the catalogue in WMO Publication No. 9, Volume A and the procedures for its updates carried out and maintained consistently by a responsible agency.

The Sea Level Working Group also studied the WMO Table Driven Code Form (TDCF) FM 94 BUFR and FM 95 CREX.  Discussions with the code experts indicated that the use of CREX (Character form for the Representation and EXchange of data) as the data representation for tide data should be considered as it is both flexible and human readable.  This has the added advantage that it can be easily converted into BUFR which has become the standard WMO practice.  The template was first developed in 1977 by the WMO CBS Task Team on CREX and has been modified for implementation in its current form.  An example of the current CREX template D06025 for the reporting of tide elevation series described in WMO TDCF is given in Appendix IV.  Templates for other forms of tide reports are also available in the code form.  If meteorological parameters are reported at the tide station sequence D06021 should be used.

Distribution of Sea Level Data on GTS

Meteorological bulletins transmitted on the GTS are given specific headers TTAAii CCCC called abbreviated headers.  The standard data designators are given in Manual on Global Telecommunication System (WMO Publication No. 386, Part II, Attachment II-5).  The operational information service in WMO requires that details of the bulletins be published in WMO Publication No. 9, Volume C1 – Catalogue of Meteorological Bulletins.  The Catalogue will contain the list of meteorological bulletins being transmitted for global, inter-regional and regional exchange.  Each bulletin is uniquely identified by an abbreviated header and it is described in the Catalogue with details of the code form, time group, contents and remarks.  However, bulletin details of the sea level and tidal reports are mostly non-existent in the Catalogue making it very difficult for users of the GTS to search for relevant bulletins that might be of use to their region.  Some RTH centres have experienced difficulties in obtaining the sea level and tide bulletins on the GTS.  IOTWS members are reminded of the commitment to the free and open exchange of real time sea level data routinely on the GTS and the agreement to provide the historical data and metadata for designated IOTWS sites in their country.  Individual IOTWS centres can then receive the GTS message from their respective national meteorological centres (NMCs).  It is also considered essential that the operational exchange of in situ sea level data messages on the GTS be monitored routinely, focusing primarily on the availability of reports, including timeliness, and their quality.  This monitoring is expected to be a function of the basin-wide IOTWS centres.  It is also possible that WMO can assist in the monitoring of sea level data in their routine monitoring exercises.

Summary
To help develop a basin wide IOTWS, UNESCO/IOC recommended we follow the example of the Pacific system and take advantage of existing multi-purpose coastal sea level stations and data communications.  Data from the December 2004 and the March 2005 Indian Ocean tsunamis were used to help produce recommendations for the finalization of the technical design of the in situ sea level element of IOTWS.  These specifications include a 1 minute sampling scheme with a 15 minute transmission cycle via geostationary meteorological satellite with immediate retransmission via WMO's GTS to JMA, PTWC, and other appropriate warning centers.  The process of developing GTS message headers and formats for sea level has been initiated with the co-chair of the CBS Expert Team on Global Telecommunication System and WMO Information System GTS-WIS Operations and Implementation (ET-OI).  Current recommendations include creating new sequences for use in reporting tide data in CREX code form.  Individual IOTWS centers can then receive these GTS message from their respective national meteorological centers (NMCs).  A GTS sea level display package has been developed.  Along with the commitment of the IOTWS nations to the free and open exchange of real time sea level data routinely on the GTS and the agreement to provide the historical data and metadata for the designated IOTWS sites in their country, this system will enable PTWC and JMA to begin to provide basic basin-wide tsunami monitoring and advisories to the Indian Ocean nations and allow other centers to start developing the in situ sea level data stream necessary for basin-wide tsunami monitoring.  The development of these services will be an essential part of the effort that enables the nations affected by the December 2004 tsunami to normalize the lives of their citizens.
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Appendix II

DCP tidal information

Note: Some of the following information are estimated ones, but seem to be correct according to JMA's verification.

1. SWPA40, SWPA41

	DCP-ID
	No

	Data separator
	Space character

	Observation time
	Observation ends at YYGGgg - 1 min

	Reporting interval
	12 min

	Sampling interval
	1 min

	Number of observation data
	24 observations, including 12 observations already transmitted in the last bulletin


2. SWPA42

	DCP-ID
	No

	Data separator
	Space character

	Observation time
	Observation ends at YYGGgg - 2 min

	Reporting interval
	60 min

	Sampling interval
	2 min

	Number of observation data
	30 observations


3. SXHW11, SXPO20, SEPR40, SEMX40, SXCH40, SEEQ40

	DCP-ID
	Eight characters

	Data separator
	Space character

	Observation time
	Observation ends at YYGGgg - 2 min

	Reporting interval
	60 min

	Sampling interval
	2 min

	Number of observation data
	30 observations


4. SEAK40

	DCP-ID
	Eight characters

	Data separator
	Space character

	Observation time
	Observation ends at YYGGgg

	Reporting interval 
	60 min

	Sampling interval
	2 min

	Number of observation data
	30 observations


5. SWRA40, SWRA41

	DCP-ID
	No

	Data separator
	Space character

	Observation time
	Estimated on the input time to our system (see annex)

	Reporting interval 
	12 min

	Sampling interval
	2 min

	Number of observation data
	6 observations


6. SWIO40, SWIO41, SXXX32 (Only Rodrigues station)

	DCP-ID
	No

	Data separator
	Space character

	Observation time
	Observation ends at YYGGgg - 1 min, but

in reverse order

	Reporting interval 
	15 min

	Sampling interval
	1 min

	Number of observation data
	29 observations, including 14 observations already transmitted in the last bulletins


7. SXXX32 (Excluding Rodrigues station), SXXX33 (Excluding Lamu station)

	DCP-ID
	Eight characters

	Data separator
	Space character

	Observation time
	Observation ends at YYGGgg - 1 min

	Reporting interval 
	60 min

	Sampling interval
	4 min

	Number of observation data
	30 observations, including 15 observations already transmitted in the last bulletin


8. SXPA80-SXPS93

	DCP-ID
	Eight characters

	Data separator
	A

	Observation time
	Observation time is indicated by two digits after "A"

	Reporting interval 
	60 min

	Sampling interval
	6 min

	Number of observation data
	10 observations


9. SEHK40

	DCP-ID
	No

	Data separator
	Space character

	Estimation of observation time
	Observation time ends at YYGGgg

	Reporting interval 
	10 min

	Sampling interval
	1 min

	Number of observation data
	20 observations, including 10 observation already transmitted in the last bulletin


Appendix III

DCP tidal data formats

1.   SWPA40, SWPA41

1.1 Sample data
00-09: Line number in the bulletin
00: SWPA41 RJTD 160153
01: 0519 0519 0519 0518 0518 0518 0518 0518 0518 0518 0518 0518 0519
    01:29  :30   :31   :32  :33   :34   :35  :36   :37   :38  :39   :40   :41 

02: 0519 0518 0518 0518 0518 0519 0519 0519 0519 0520 0521
:42  :43   :44   :45   :46  :47   :48   :49   :50  :51   :52   --( observation time 

03: 0932 0932 0931 0931 0931 0931 0931 0931 0931 0930 0930 0931 0932

04: 0932 0931 0932 0931 0932 0932 0932 0932 0933 0933 0934

05: 0542 0542

06: 00 00

07: 00 00

08: 13.59 13.63

09: 12.99 13.33=

1.2 Specification of data
00: 
Heading line

YYGGgg is the last observation time + 1 min.
01-02: 
Observation data line
Each data observed every minute (24 in total) is included, but 12 out of 24 observations have already been reported in the last bulletin (duplicated).
03-09: 
house keeping data, etc.
2.   SWPA42

2.1 Sample data
00-08: Line number in the bulletin


00: SWPA42 RJTD 202100
01: 00891 00890 00891 00892 00891 00890 00889 00889 00889 00887 00888
     20:00   :02    :04    :06    :08    :10   :12    :14    :16    :18    :20

02: 00887 00888 00885 00884 00883 00883 00882 00881 00880 00880 00880
     :22   :24    :26    :28    :30    :32    :34   :36    :38    :40    :42

03: 00880 00878 00878 00877 00875 00874 00873 00871
       :44   :46    :48    :50    :52    :54   :56    :58 --( observation time
04: 00858 00857 00858 00858 00857 00857 00855 00855 00855 00854 00854
     20:00   :02    :04    :06    :08    :10    :12    :14   :16    :18    :20
05: 00853 00853 00851 00850 00849 00849 00847 00846 00845 00845 00844
    :22    :24    :26    :28    :30    :32    :34   :36    :38    :40    :42
06: 00844 00843 00842 00841 00839 00837 00837 00835
       :44    :46   :48    :50    :52    :54    :56   :58 --( observation time
07: 12.71

08: 12.62=
2.2 Specification of data
00: 
Heading line

"gg" in YYGGgg is always 00.

01-03: 
Observation data line (channel-1)
Each data observed every 2-min. (30 in total) is included.
04-06: 
Observation data line (channel-2)

Each data observed every 2-min. (30 in total) is included.
07-08:   house keeping data, etc.
3.   SXHW11, SXPO20, SEPR40, SEMX40, SXCH40, SEEQ40

3.1 Sample data
00-14: Line number in bulletin
00: SXHW11 KWAL 202100

01: 9321778E 110210015
02: 042

03: 024

04: 190

05: 075

06: 69.81

07: 1011.1

08: 0149 0145 0145 0147 0150 0156 0159 0154 0145 0151 0158 0163 0159 0150 0148 0157
    20:02  :04   :06  :08   :10   :12   :14  :16   :18  :20   :22   :24   :26  :28   :30   :32

       0162 0170 0166 0156 0152 0155 0164 0165 0164 0165 0165 0167 0166
 :34   :36   :38  :40   :42   :44  :46   :48  :50   :52   :54  :56   :58

09: 0165
   21:00 --( observation time

10: 0008 0005 0004 0006 0010 0010 0008 0005 0009 0007 0009 0007 0007 0006 0007 0009
      0014 0014 0007 0005 0008 0013 0009 0009 0007 0012 0013 0010 0010
11: 0010

12: 70

13: 13.2

14: 13.0  44-1NN  28W
3.2 Specification of data

00: 
Heading line

"gg" in YYGGgg is always 00.

01: 
DCP-ID line

DCP-ID is in the first group, and the last observation time and day of the year are in the second group.
08-09: 
Observation data line
Each data observed every 2-min. (30 in total) is included.
10-14: 
house keeping data, etc.
4.   SEAK40

4.1 Data format
00-09: Line number in the bulletin
00: SEAK40 KWAL 202034
01: 9321C400 110203422

02: 1713 1714 1717 1719 1721 1721 1721 1720 1722 1724 1727 1727 1729 1729
    19:36  :38   :40  :42   :44   :46  :48   :50   :52   :54  :56   :58 20:00   :02

03:  1729 1728 1729 1730 1730 1730 1730 1729 1729 1728 1729 1729 1730
     :04  :06   :08   :10  :12   :14  :16   :18   :20  :22   :24   :26   :28

04: 1729 1728 1726
 :30  :32    :34 --( observation time  

05: 1719 1720 1722 1724 1727 1728 1728 1728 1728 1730 1732 1733 1734 1735

06:  1735 1735 1735 1736 1736 1737 1737 1737 1737 1737 1737 1737 1737

07: 1737 1737 1736

08: 13.65

09: 13.65  49-0NN   8W

4.2 Specification of data
00: 
Heading line

"gg" in YYGGgg is always 34.

01: 
DCP-ID line

DCP-ID is in the first group, and the last observation time and day of the year are in the second group.
02-04: 
Observation data line
Each data observed every 2-min. (30 in total) is included.
05-09: 
house keeping data, etc,

5.   SWRA40, SWRA41

5.1 Sample data
00-03: Line number in the bulletin
00: SWRA41 RJTD 202000

01: 0482 0484 0479 0474 0475 0473
20:12    :14     :16     :18      :20      :22 --( observation time  

02: 15.2

03: 15.2=

5.2 Specification of data

00: 
Heading line

"gg" in YYGGgg is always 00.
01: 
Observation data line
Each data observed every 2-min. (6 in total) is included.
02-03: 
house keeping data, etc,  

5.3   Information on observation time
Following relationship between time of receipt and observation time was provided by the data originator.

	Time of receipt at JMA system
	Observation times in the DCP bulletin

	SWRA40
	SWRA41
	

	08
	10
	48, 50, 52, 54, 56, 58

	20
	22
	00, 02, 04, 06, 08, 10

	32
	34
	12, 14, 16, 18, 20, 22

	44
	46
	24, 26, 28, 30, 32, 34

	56
	58
	36, 38, 40, 42, 44, 46


6.   SWIO40, SWIO41, SXXX32 (Only Rodrigues station)

6.1 Sample data
00-05: Line number in the bulletin
00: SWIO40 RJTD 202016

01: :ENB 1 #1 M 3901 3900 3899 3899 3898 3897 3896 3897 3894 3897 3897
             20:15  :14  :13   :12   :11  :10   :09  :08   :07   :06   :05

02: 3897 3899 3898 3898 3898 3896 3898 3898 3898 3899 3899 3902 3902 3903
    :04  :03   :02   :01   :00 19:59  :58  :57   :56   :55   :54  :53   :52   :51

03: 3904 3906 3905 3903 :ENC 1 #2 3401 3401 3398 3398 3395 3397 3400 3399
    :50  :49   :48   :47 --( observation time 

04: 3396 3400 3399 3402 3404 3407 3403 3403 3402 3400 3397 3397 3400 3402

05: 3398 3404 3408 3406 3412 3411 3410 3411 :BATTLOAD 0 12.95 :NAME=
6.2 Specification of data

00: 
Heading line

The time is the latest observation time + 1 min.

01-03: 
Observation data line
Each data observed every minute (29 in total) is included, but 14 out of 29 observations have already been reported in the last bulletin.  The data are aligned in reverse order.
04-05: 
house keeping data, etc,

7.   SXXX32 (Excluding Rodrigues station), SXXX33

7.1 Sample data
00-12: Line number in the bulletin
00: SXXX32 EUMS 202012

01:

02: 6169 6169 6168 6168 6167 6169 6170 6170 6168 6165 6162 6165 6166
18:15 :19   :23   :27  :31   :35   :39  :43   :47   :51   :55  :59 19:03

03: 6162 6161 6159 6158 6159 6158 6155 6155 6155 6154 6153 6151 6148
:07   :11   :15   :19  :23   :27   :31   :35  :39   :43   :47  :51   :55

04: 6145 6144 6143 6142
    :59 20:03  :07   :11 --( observation time

05: 6624 6620 6612 6616 6602 6606 6598 6591

06: 00 00

07: 00 00

08: 13.0 13.0

09: 12.9 12.9

10: 13.1 13.1

11: 13.0 13.0

12: 16289262

DCP-ID

7.2 Specification of data

00: 
Heading line

The time is the latest observation time + 1 min.

01: 
This line is a blank.
02-03: 
Observation data line
Each data observed every 4-min. (30 in total) is included, but 15 out of 30 observations have already been reported in the last bulletin.
04-12: 
house keeping data, etc.
8.   SXPS80-SXPS93

8.1 Sample data
00-09: Line number in the bulletin
00: SXPS80 RJTD 222300

01: AAXX 22234

02: 91611 46/// /0912 10288 40096 22200 00285
DCP-ID (WMO No.)

03:   555 77744 A0101 40002 50029 4292B 03019 61025 00A07 02367 02700

             22:01 01.400feet                 22:07 02.367feet
04: 29429 1B090 20020 2400A 13023 37027 00294 291B1 50203 20230 1A190
                      22:13 02.337feet                           22:19

05: 23080 26002 95292 B2102 06002 201A2 50227 70230 12952 92B27 02091

  02.308feet                         22:25 02.277feet

06: 02101 A3102 24902 50029 3292B 33021 20022 00A37 02219 02401 29229

       22:31 02.249feet                        22:37 02.219feet

07: 1B390 21490 2101A 43021 90026 00291 290B4 50217 70240 0A490 21590

             22:43 02.190feet                           22:49 02.159feet

08: 29002 91290 B5102 20802 500A5 50212 30280 02902 91B57 02244 02200

                     22:55 02.123feet --( observation time and sea level

09: BV286 139S1 34272 C1220 92148 00030 23582 44777=

8.2 Specification of data

00: 
Heading line

"gg" in YYGGgg is always 00.

01-02: 
SYNOP report
03-08:  Observation line
Each data observed every 6-min. (10 in total) is included.  Each observation data is delimited by the character "A".  For example, "A01" in the line 03 means 2201UTC.

09: 
house keeping data, etc.
9.   SEHK40

9.1 Sample data
00-06: Line number in the bulletin
00: SEHK40 VHHH 181505

01: QUARYBAY 199150500
   DCP-station name  

02: 1340 1340 1340 1340 1340 1340 1340 1340 1340 1340
   14:46  :47  :48   :49   :50   :51   :52  :53   :54   :55

03: 1340 1340 1340 1340 1340 1340 1340 1340 1340 1340=

   14:56  :57  :58   :59  15:00  :01  :02   :03   :04   :05 --( observation time

04: SHEK_PIK 199150500

   DCP-station name 

05: 1340 1350 1370 1380 1400 1410 1410 1410 1400 1390
   14:46  :47   :48  :49   :50   :51  :52   :53   :54   :55
06: 1370 1370 1370 1360 1360 1370 1370 1370 1370 1370=
   14:56  :57  :58   :59  15:00  :01  :02   :03   :04   :05 --( observation time
9.2 Specification of data

00: 
Heading line

The time is the same as that of the latest observation data in the bulletin.
01/04: 
Data for two DCP stations are included in this bulletin.  The DCP station name is shown in this line.
02-03/05-06:

Observation data line

Each data observed every minute (20 in total) is included.  Ten out of 20 observations have already been reported in the last bulletin (duplicated).
Appendix IV

CREX template for tide gauge data

KSTD00 KWAL 231500

CREX++

T000101 A001 D06025++

RI010 1998 01 23 15 00 2761 00 00 30 -30

01407 1225 01384 1217 01382 1221 01395 1220 01473 1262 01502 1227+

CT010 1998 01 23 15 00 2781 01 00 30 -30

02024 1757 02043 1717 02124 1728 02177 1716 ///// //// 02259 1670++

7777

Interpretation of the example:

Line  Group
Meaning

  1   CREX
Indicator of a CREX message

  2   T000101
CREX Master Table Number 00, Edition 01, Version 01

A0001
Data type 001:  Surface data - sea

D06025
Tide elevation series

  3   RI010
Tide station RI010

1998
Year: 1998

01
Month: January

23
Day: 23

15
Hour: 1500 UTC

00
Minute: 00

2761
Sea/water temperature: 276.1 K

00
Tide station automated water level check: Good data

00
Tide station manual water level check: Operational

30
Time increment: time is now hour 1500, minute 30

     -30
Short time increment: increment is applied prior to each replication of two descriptors indicated by the group R02006, thus the time is now hour 1500, minute 00.  The first two reported quantities will be valid at 1500.  Each subsequent pair will be valid 30 minutes earlier than the previous pair.

  4   01407
Tide elevation of 1407 mm at hour 1500, minute 00

1225
Meteorological residual tidal elevation of 1225 mm at hour 1500, minute 00

01384
Tide elevation of 1384 mm at hour 1400, minute 30

1217

Meteorological residual tidal elevation of 1217 mm at hour 1400, minute 30

01382
Tide elevation of 1382 mm at hour 1400, minute 00

1221
Meteorological residual tidal elevation of 1221 mm at hour 1400, minute 00

01395
Tide elevation of 1395 mm at hour 1300, minute 30

1220
Meteorological residual tidal elevation of 1220 mm at hour 1300, minute 30

01473
Tide elevation of 1473 mm at hour 1300, minute 30

1262
Meteorological residual tidal elevation of 1262 mm at hour 1300, minute 00

01502
Tide elevation of 1502 mm at hour 1200, minute 30

1227
Meteorological residual tidal elevation of 1227 mm at hour 1200, minute 30

+
End of report for station RI010

  5
CT010
Tide station CT010

1998
Year: 1998

01
Month: January

23
Day: 23

15
Hour: 1500 UTC

00
Minute: 00

2761
Sea/water temperature: 276.1 K

00
Tide station automated water level check: Good data

00
Tide station manual water level check: Operational

30
Time increment: time is now hour 1500, minute 30

-30
Short time increment: increment is applied prior to each replication of two Descriptors indicated by the group R02006, thus the time is now hour 1500, minute 00.  The first two reported quantities will be valid at 1500.  Each subsequent pair will be valid 30 minutes earlier than the previous pair.

  6   02024
Tide elevation of 2024 mm at hour 1500, minute 00

1715
Meteorological residual tidal elevation of 1715 mm at hour 1500, minute 00

02043
Tide elevation of 2043 mm at hour 1400, minute 30

1717
Meteorological residual tidal elevation of 1717 mm at hour 1400, minute 30

02124
Tide elevation of 2124 mm at hour 1400, minute 00

1728
Meteorological residual tidal elevation of 1728 mm at hour 1400, minute 00

02177
Tide elevation of 2177 mm at hour 1300, minute 30

1716
Meteorological residual tidal elevation of 1716 mm at hour 1300, minute 30

///// 
Tide elevation missing at hour 1300, minute 30

////   
Meteorological residual tidal elevation missing   at hour 1300, minute 00

02259
Tide elevation of 2259 mm at hour 1200, minute 30

1670
Meteorological residual tidal elevation of 1670 mm at hour 1200, minute 30

++
End of report for station CT010; also, end of Data Section

  7
7777

End of CREX message

Sequences and elements transmitted are all predefined in internationally agreed Tables kept in The WMO Manual on Codes:

CREX Table D – List of elements (common sequence) of the tide gauge data template 
The tide gauge template is in CREX Table D Category 06 (Meteorological or oceanographic sequences common to oceanographic observations)

	SEQUENCE
	TABLE
REFERENCES
	ELEMENT NAME

	
	F
	X
	Y
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Tide elevation series)

	D
	06
	025
	D
	06
	019
	Tide report identification, water level checks, time increments

	
	
	
	R
	02
	006
	Replicate 2 descriptors 6 times

	
	
	
	B
	22
	038
	Tidal elevation with respect to local chart datum

	
	
	
	B
	22
	039
	Meteorological residual tidal elevation (surge or offset)

	
	
	
	
	
	
	

	
	
	
	
	
	
	(Tide report identification, water level checks, time increments)

	D
	06
	019
	B
	01
	075
	Tide station alphanumeric identification

	
	
	
	D
	01
	011
	Year, month, day

	
	
	
	D
	01
	012
	Hour, minute

	
	
	
	B
	22
	042
	Sea/water temperature

	
	
	
	B
	22
	120
	Tide station automated water level check

	
	
	
	B
	22
	121
	Tide station manual water level check

	
	
	
	C
	01
	002
	Change data width to 2 characters

	
	
	
	B
	04
	015
	Time increment

	
	
	
	B
	04
	065
	Short time increment


The list of elements (common sequence) for location and identification sequences are referred to in BUFR Table D Category 01 - Location and Identification sequences

	TABLE

REFERENCE
	TABLE

REFERENCES
	ELEMENT NAME

	F
	X
	Y
	
	

	3
	01
	011
	0
	04
	001
	Year

	
	
	
	0
	04
	002
	Month

	
	
	
	0
	04
	003
	Day

	
	
	
	
	
	
	

	3
	01
	012
	0
	04
	004
	Hour

	
	
	
	0
	04
	005
	Minute


Sequence : D06025 consisting of

D06019 

R02006 

B22038 

B22039 

Expanding D06019 Sequence : D06025 consisting of

B01075 

D01011 

D01012 

B22042 

B22120 

B22121 

C01002 

B04015

B04065

R02006 

B22038 

B22039

Expanding D01011 and D01012 Sequence : D06025 consisting of

B01075 

B04001

B04002

B04003

B04004

B04005 

B22042 

B22120 

B22121 

C01002 

B04015


B04065

R02006 

B22038 


B22039

CREX TABLE C ‑Data description operators relevant to tide gauge data template
	Reference 
	OPERAND 
	OPERATOR 

NAME 
	OPERATION DEFINITION 

	C 01 YYY 
	YYY 
	Data width replacement
	YYY characters (from 000 to 999) replace specified Table B data width

	
	
	
	


C01002 defines the operation that will be applied to the following element.  The operator and operand for C01002 are described in CREX Table C.  The data width of B04015 is defined using 4 characters in BUFR/CREX Table B and it will be reduced to 2 characters after the operation is applied.

R02006 defines the replication of a group of 2 parameters six times.

BUFR/CREX TABLE B relevant to tide gauge data template

(For fully operational use on 2 November 2005)

	TABLE REFERENCE
	TABLE

ELEMENT NAME
	CREX

	
	
	UNIT
	SCALE
	DATA

WIDTH

(Characters)

	F
	X
	Y
	
	
	
	

	0
	01
	075
	Tide station identification
	Character
	0
	5

	0
	04
	001
	Year
	Year
	0
	4

	0
	04
	002
	Month
	Month
	0
	2

	0
	04
	003
	Day
	Day
	0
	2

	0
	04
	004
	Hour
	Hour
	0
	2

	0
	04
	005
	Minute
	Minute
	0
	2

	0
	04
	015
	Time increment
	Minute
	0
	4

	0
	04
	065
	Short time increment
	Minute
	0
	2

	0
	22
	038
	Tidal elevation with respect to local chart datum
	m
	3
	5

	0
	22
	039
	Meteorological residual tidal elevation (surge or offset)
	m
	3
	4

	0
	22
	042
	Sea/water temperature
	K
	1
	4

	0
	22
	120
	Tide station automated water level check
	Code table
	0
	2

	0
	22
	121
	Tide station manual water level check
	Code table
	0
	2


CODE TABLES AND FLAG TABLES ASSOCIATED WITH BUFR/CREX TABLE B 

TIDE GAUGE TEMPLATE

0 22 120

Tide station automated water level check

	Code

figure
	

	0
	Good data

	1
	Maximum (high) water level limit exceeded

	2
	Minimum (low) water level limit exceeded

	3
	Rate of change limit for water level exceeded

	4
	Flat limit for water level exceeded

	5
	Observed minus predicted water level value limit exceeded

	6
	Observed value from primary water level sensor minus backup water level sensor

	7
	Value exceeded specified tolerance from expected value

	8
	Water level QA parameter (sigmas and/or outliers) limits exceeded

	9
	Sea temperature outside of expected range

	10
	Multiple QC checks (above) failed

	11
	No automated water level checks performed

	12-30
	Reserved

	31
	Missing value


0 22 121

Tide station manual water level check

	Code

figure
	

	0
	Operational

	1
	Possible clogging problem or otherwise degraded water level data

	2
	Possible datum shift

	3
	Unknown status of water level sensor

	4
	Suspected or known sea temperature sensor problem

	5
	Multiple possible problems (above)

	6
	Bad data ‑ DO NOT DISSEMINATE!

	7
	No manual water level checks performed

	8-30
	Reserved

	31
	Missing value








Channel-1





Channel-2
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