	WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR BASIC SYSTEMS

JOINT MEETING OF COORDINATION TEAM ON MIGRATION TO TABLE DRIVEN CODE FORMS  AND EXPERT TEAM ON DATA REPRESENTATION AND CODES

GENEVA, 1-5 SEPTEMBER 2008
	
	CT-MTDCF/ET-DR&C/Doc. 3.1.15(1)

ITEM: 3.1
(12. 8. 2008)

ENGLISH ONLY


Proposal for BUFR Template TM308011 and TM308012
Submitted by Weiqing Qu (Australia) 


________________________________________________________________

Summary and Purpose of Document
This document contains proposal for BUFR template TM 308011 and TM 308012 for

the wave observations from different platforms suitable for WAVEOB data.

.


________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the content of this document

and to formulate corresponding recommendations.

References:

[1] Manual on Codes, WMO-No. 306, Volume I.1 and I.2.

[2] Doc8.2, Data Buoy Cooperation Panel, 21st Session, Buenos Aires, Argentina, 17-21 

     October 2005
1. Background.

Attempt has been made to use the template given in the paragraph 5.4.3 of the final report from ET-DRC Montreal meeting (8-12 May 2006) to convert Australian wave observations in WAVEOB (FM65) into BUFR. However, this template (refer as BuoyTM below), which is originated from Data Buoy Cooperation Panel 21st Session, Buenos Aires, Argentina, 17-21 Oct 2005, is primarily designed to encode data from a PDE buoy, and not suitable for converting TAC WAVEOB or reporting wave observations in BUFR. The major problems for using this template to encode WAVEOB report are as follow:

1).The identification part of BuoyTM cannot handle observations from platforms other than buoy. TAC WAVEOB, however, allows wave observations from different platform (buoy, fixed sea station, ship, satellite). 

2) In WAVEOB, the wave data can be expressed as frequency or as wave number, which are different in terms of unit and physical meaning, and has to be handled separately. BuoyTM does not distinguish those two types of wave observations, which makes the conversion of WAVEOB using BuoyTM extremely difficult.  

3) BuoyTM does not handle wave observations from different wave sensors.  

4) More than two third of the descriptors in BuoyTM are for reporting meteorological observations from a buoy, not for wave observations. Using BuoyTM to encode WAVEOB means that majority of descriptor has to be set missing, which is inefficient.

In summary, BuoyTM seems hand-picked some fields from WAVEOB that suits the PDE buoy, and consequently cannot handle a full WAVEOB report. For this reason two templates have been drafted for converting TAC WAVEOB reports into BUFR, and hopefully also suitable for reporting wave observations in BUFR. 
2. Proposal
Two templates have been proposed. The difference between the two is one for reporting wave observations expressed as frequency, and the other for reporting wave observations expressed as wave number. Three new descriptors and one new code table have been introduced (see Notes in the ANNEX).
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ANNEX 1: TM 308011 – BUFR template for WAVEOB data expressed as frequency (Ia=0 in FM-65 WAVEOB)
	#
	Descriptor
	Name (unit)
	Expanded descriptors
	Remark, Corresponding groups in FM-65 WAVEOB

	
	
	Identification
	
	

	1
	001003
	WMO region
	001003
	A1  - First digit of WMO number (e.g. 62024 => 6)

	2
	001020
	WMO region sub-area
	001020
	bw - Second digit of WMO number (e.g. 62024 => 2)

	3
	001005
	Buoy/platform identifier
	001005
	nb - Last 3 digits of WMO number (e.g. 62024 => 024)

	4
	001011
	Ship or mobile land station identifier
	001011
	D …… D 

	5
	001205
	Satellite Identifier
	001205
	I6 I6 I6

	6
	001001
	WMO block number
	001001
	II  

	7
	001002
	WMO station number
	001002
	iii – IIiii only apply to fixed sea stations. 

	8
	002044
	Indicator for method of calculating spectral wave data.
	002044
	Im – TAC code table 1744, BUFR code table 2044

	9
	002045
	Indicator for type of plateform
	002045
	Ip – TAC code table 1747, BUFR code table 2045

	10
	301011
	Date
	004001 (year)

004002 (month)

004003 (day)
	J -  Date of observation

MM 

YY

	11
	301012
	Time
	004004 (Hour)

004005 (Minutes)
	GG - Time of observation

Gg

	12
	301021
	Latitude and longitude (high accuracy)
	005001 (Lat; high accuracy)

006001 (Lon; high accuracy)
	Qc La La La La
Lo Lo Lo Lo Lo 

	
	
	Basic data (WAVEOB  Section 0)
	
	

	13
	022063
	Total water depth (m)
	022063
	1hhhh

	14
	105002
	Replecation 5 desc 2 times
	105002
	Replicate over sensor type

	15
	002098
	Type of wave sensor
	002098
	Code table 2098, 0=heave sensor. 1=slope sensor.

	16
	022070
	Significant wave height (m)
	022070
	2HsHsHsHs or 6HseHseHseHse - section 0

	17
	022071
	Spectral peak wave period (s)
	022071
	3PpPpPpPp or 7PspPspPspPsp - section 0 

	18
	022073
	Maximum wave height
	022073
	4Hm Hm Hm Hm

	19
	022074
	Average wave period (s)
	022074
	5PaPaPaPa or 8PsaPsaPsaPsa - section 0 

	20
	002098
	Type of wave sensor
	002098
	Set to missing to cancel the previous value.

	21
	022076
	Direction of coming dominant waves (deg)
	022076
	9dd dd                      - section 0

	22
	022077
	Directional spread of dominant wave (deg)
	022077
	           ds ds        - section 0

	23
	022094
	Total Number Of Wave Bands
	022094
	111 BT BT – Section 1

	24
	025043
	Wave sampling interval (Time, s)
	025043
	SSSS – Section 1 

	25
	022078
	Duration of wave record (s) 
	022078
	D’D’D’D’ – Section 1 

	
	
	Spectral Data (WAVEOB Section 1 – 5)
	
	

	26
	121000
	Replecation 21 desc  
	121000
	Replication over sensor type

	27
	031001
	Replication factor
	031001
	(0,1,2) normally 1

	28
	002098
	Type of wave sensor
	002098
	Code table 2098, 0=heave sensor. 1=slope sensor.

	29
	022082
	Maximum Non-Directional Spectral Wave Density (m2/Hz)
	022082
	Cm Cm Cm  - Section 2 or Csm Csm Csm  - Section 3 

	30
	022084
	Band Containing Maximum Non-Directional Spectral Wave Density
	022084
	nmnm - Section 2 or nsmnsm - Section 3

	31
	116000
	Delayed replication 16 descriptors
	116000
	Replication over bands.

	32
	031001
	Replication Factor
	031001
	111 BT BT – Section 1 (Num of band)

	33
	022080
	Waveband central frequency (Hz)
	022080
	1f1 f1 f1 f1 x  …. – Section 1 

	34
	022085
	Spectral Wave Density Ratio 
	022085
	1 c1 c1 c2 c2 …. – Section 2 or 1 cs1 cs1 cs2 cs2 …. – Section 3 

	35
	022086
	Mean Direction From Which Waves Are Coming (deg)
	022086
	1da1da1 – Section 4

	36
	022087
	Principal Direction From Which Waves Are Coming (deg)
	022087
	da2da2 - Section 4

	37
	022088
	First Normalized Polar Coordinate From Fourier Coefficients
	022088
	r1r1 - Section 4

	38
	022089
	Second Normalized Polar Coordinate From Fourier Coefficients
	022089
	r2r2 - Section 4

	39
	103000
	Delayed Replication 3 Descriptors
	103000
	

	40
	031001
	Replication Factor 
	031001
	n - Section 5 (Num of directions counted); =0 if Ib  = 1 (Directional)

	41
	022090
	Non-Directional Spectral Estimate By Wave Frequency (m2/Hz)
	022090
	1 A1 A1 A1 x……   - Section 5 

	42
	022212
	Direction From Which Waves Are Coming (deg)
	022212
	1 d1 d1  - Section 5

	43
	022213
	Directional Spread Of Wave (deg)
	022213
	           ds ds   - Section 5

	44
	103000
	Delayed Replication 3 Descriptors
	103000
	

	45
	031001
	Replication Factor 
	031001
	n - Section 5 (Num of directions counted); =0 if Ib  = 0 (Non-Drectional)

	46
	022092
	Directional Spectral Estimate By Wave Frequency (M2/Hz/Radian)
	022092
	1 A1 A1 A1 x……   - Section 5 

	47
	022212
	Direction From Which Waves Are Coming (deg)
	022212
	1 d1 d1  - Section 5

	48
	022213
	Directional Spread Of Wave (deg)
	022213
	           ds ds   - Section 5

	49
	002098
	Type of wave sensor
	002098
	Set to missing to cancel the previous value.


ANNEX 2: TM 308012 - BUFR template for WAVEOB data expressed as the wave number (Ia=1 in FM-65 WAVEOB).

	#
	Descriptor
	Name
	Expanded descriptors
	Remark, Corresponding groups in FM-65 WAVEOB

	
	
	Identification
	
	

	1
	001003
	WMO region
	001003
	A1  - First digit of WMO number (e.g. 62024 => 6)

	2
	001020
	WMO region sub-area
	001020
	bw - Second digit of WMO number (e.g. 62024 => 2)

	3
	001005
	Buoy/platform identifier
	001005
	nb - Last 3 digits of WMO number (e.g. 62024 => 024)

	4
	001011
	Ship or mobile land station identifier
	001011
	D …… D 

	5
	001205
	Satellite Identifier
	001205
	I6 I6 I6

	6
	001001
	WMO block number
	001001
	II  

	7
	001002
	WMO station number
	001002
	iii – IIiii only apply to fixed sea stations. 

	8
	002044
	Indicator for method of calculating spectral wave data.
	002044
	Im – TAC code table 1744, BUFR code table 2044

	9
	002045
	Indicator for type of plateform
	002045
	Ip – TAC code table 1747, BUFR code table 2045

	10
	301011
	Date
	004001 (year)

004002 (month)

004003 (day)
	J -  Date of observation

MM 

YY

	11
	301012
	Time
	004004 (Hour)

004005 (Minutes)
	GG - Time of observation

Gg

	12
	301021
	Latitude and longitude (high accuracy)
	005001 (Lat; high accuracy)

006001 (Lon; high accuracy)
	Qc La La La La
Lo Lo Lo Lo Lo 

	
	
	Basic data (WAVEOB  Section 0)
	
	

	13
	022063
	Total water depth (m)
	022063
	1hhhh

	14
	105002
	Replecation 5 desc 2 times
	105002
	Replication over sensor type

	15
	002098
	Type of wave sensor
	002098
	Code table 2098, 0=heave sensor. 1=slope sensor.

	16
	022070
	Significant wave height (m)
	022070
	2HsHsHsHs or 6HseHseHseHse - section 0

	17
	022072
	Spectral peak wave length (m)
	022072
	3PpPpPpPp - section 0 

	18
	022073
	Maximum wave height
	022073
	4Hm Hm Hm Hm

	19
	022075
	Average wave length (m)
	022075
	5PaPaPaPa - section 0 

	20
	002098
	Type of wave sensor
	002098
	Set to missing to cancel the previous value.

	21
	022076
	Direction of coming dominant waves (deg)
	022076
	9dd dd                   - section 0

	22
	022077
	Directional spread of dominant wave (deg)
	022077
	           ds ds    - section 0

	23
	022094
	Total Number Of Wave Bands
	022094
	111 BT BT – Section 1

	24
	025044
	Wave sampling interval (Space, m)
	025044
	SSSS – Section 1 

	25
	022079
	Length of wave record (m)
	022079
	D’D’D’D’ – Section 1 

	
	
	Spectral Data (WAVEOB Section 1 – 5)
	
	

	26
	121000
	Replecation 21 desc  
	121000
	Replication over sensor type

	27
	031001
	Replication factor
	031001
	(0,1,2) normally 1

	28
	002098
	Type of wave sensor
	002098
	Code table 2098, 0=heave sensor. 1=slope sensor.

	29
	022083
	Maximum Non-Directional Spectral Wave Number (m3)
	022083
	Cm Cm Cm  - Section 2 or Csm Csm Csm  - Section 3 

	30
	022084
	Band Containing Maximum Non-Directional Spectral Wave Density
	022084
	nmnm - Section 2 or nsmnsm - Section 3

	31
	116000
	Delayed replication 16 descriptors
	116000
	Replication over band

	32
	031001
	Replication Factor
	031001
	111 BT BT – Section 1 (Num of band)

	33
	022081
	Waveband central wave number (1/m)
	022081
	1f1 f1 f1 f1 x  …. – Section 1 

	34
	022085
	Spectral Wave Density Ratio 
	022085
	1 c1 c1 c2 c2 …. – Section 2 or 1 cs1 cs1 cs2 cs2 …. – Section 3 

	35
	022086
	Mean Direction From Which Waves Are Coming (deg)
	022086
	1da1da1 - Section 4

	36
	022087
	Principal Direction From Which Waves Are Coming (deg)
	022087
	da2da2 - Section 4

	37
	022088
	First Normalized Polar Coordinate From Fourier Coefficients
	022088
	r1r1 - Section 4

	38
	022089
	Second Normalized Polar Coordinate From Fourier Coefficients
	022089
	r2r2 - Section 4

	39
	103000
	Delayed Replication 3 Descriptors
	103000
	

	40
	031001
	Replication Factor 
	031001
	n - Section 5 (Num of directions counted); =0 if Ib  = 1 (Directional)

	41
	022091
	Non-Directional Spectral Estimate By Wave Number (m3)
	022091
	1 A1 A1 A1 x……   - Section 5 

	42
	022212
	Direction From Which Waves Are Coming (deg)
	022212
	1 d1 d1  - Section 5

	43
	022213
	Directional Spread Of Wave (deg)
	022213
	           ds ds   - Section 5

	44
	103000
	Delayed Replication 3 Descriptors
	103000
	

	45
	031001
	Replication Factor 
	031001
	n - Section 5 (Num of directions counted); =0 if Ib  = 0 (Non-Drectional)

	46
	022093
	Directional Spectral Estimate By Wave Number (m4)
	022093
	1 A1 A1 A1 x……   - Section 5 

	47
	022212
	Direction From Which Waves Are Coming (deg)
	022212
	1 d1 d1  - Section 5

	48
	022213
	Directional Spread Of Wave (deg)
	022213
	           ds ds   - Section 5

	49
	002098
	Type of wave sensor
	002098
	Set to missing to cancel the previous value.


Notes:
1. Because WAVEOB can be reported from different platform, the descriptors for identification of all possible platforms are all included in the template. The irrelevant descriptors for identification shell be set to missing.   

2. New descriptors
002098 is introduced to express the type of wave sensor.

022212 is introduced to express the direction of “any wave”, as appose to the direction of “dominant wave” (022076), “mean direction” (022086), and “principal direction” (022087). 
022213 is introduced to express the directional spread of “any wave”, as appose to the directional spread of “dominant wave” (022077).

	TABLE REFERENCE
	TABLE

ELEMENT NAME
	BUFR
	
CREX


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

WIDTH (Characters)

	F
	X
	Y
	
	
	
	
	
	
	
	

	0
	02
	098
	Type of wave sensor
	Code table
	0
	0
	4
	Character
	0
	2

	0
	22
	212
	Direction from which waves are coming
	Degree true
	0
	0
	9
	Character
	0
	3

	0
	22
	213
	Directional spread of wave
	Degree 
	0
	0
	9
	Character
	0
	3


Code table 002098 (New table)

Code figure

       0             Heave sensor.

       1             Slope sensor.

       2-14        Reserved 

      15
          Missing Value

