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CODE MATTERS


1. BUOY code
At the 15th DBCP session the Panel discussed a proposal for a modification of the BUOY code to include a limited number of metadata in BUOY reports (Buoy and drogue type, anemometer height, anemometer type) plus hydrostatic pressure for buoys equipped with thermistor strings. The panel agreed in principle with the proposed code change. It requested members to pass comments and suggested modifications regarding the proposal to the technical coordinator by the end of November 1999. The technical coordinator would then finalize the proposal and pass it to the WMO Secretariat for consideration and approval by CBS in late 2000.

The Panel also discussed the issue of encoding all moored buoy data in BUOY code instead of SHIP code as is presently the case for a number of buoys making measurements which cannot technically be encoded in the BUOY code (e.g. wing gust, horizontal visibility). The Panel recommended to its members to provide the technical coordinator with a list of variables actually measured by buoys and which can be encoded in SHIP reports but cannot be presently encoded in BUOY reports. The panel asked the technical coordinator to compile the list and prepare a draft proposal for a code modification - for example a new section 5 could be added for such variables. The DBCP urged its members to provide the technical coordinator with feedback before 1 March 2000. The draft would then be reviewed and finalized by an ad hoc subgroup, chaired by Eric Meindl and including representatives from Australia, Canada, Netherlands, U.K, and USA, in close consultation with an appropriate expert from CBS. The panel agreed that, ideally, these proposed modifications should also be finalized in time for consideration and approval by CBS in late 2000. 

After discussion and consultation among buoy data users, plus a specific study contracted by the National Data Buoy Center, the DBCP (see annex to paragraph 1.1 of Annex B) ad hoc sub-group submitted a proposal for a modification of the BUOY code to CBS. The proposal was two-fold (see Table 2 of annex B):

· Adding a few new groups in Section 4 to include certain Meta-data in buoy reports (anemometer height, buoy type, drogue type) plus hydrostatic pressure data from lower end of thermistor string cable when available.

· Adding a new Section 5 to include variables measured by moored buoys and that can be encoded in SHIP but not in BUOY. This would permit to switch a number of moored buoys presently reporting in SHIP to BUOY.

To defend the proposal, the Technical Coordinator(TC) attended the meeting of the CBS Implementation Co-ordination Team on Data Representation and Codes (ICT/DRC), Geneva, 10-14 April 2000. In the last few years, CBS has been increasingly reluctant to implement character code changes in order to encourage use of table driven codes such as BUFR or CREX (see annex B). Hence, the DBCP proposal was not particularly welcomed especially considering that the BUOY code and its predecessors (DRIBU and then DRIFTER) have been substantially modified every other year or so in the last few years. Discussion was difficult but the TC stressed that strong requirements had been expressed by the user community and that the DBCP doesn’t presently have the resources to implement BUFR or CREX. At the same time, he explained that the DBCP favoured table driven codes and that it had been active in the last few years to modify BUFR tables in order to accommodate all variables presently available from data buoys. This will facilitate transition once (or if) BUFR or CREX is implemented. In order to reach some agreement with CBS for proposed modifications, the TC had to state that the DBCP would agree on the following: 

· BUOY code would be frozen afterwards. In other words, the DBCP would not suggest anymore modification of the code.

· The DBCP will commit itself in implementing BUFR or CREX for all buoy data as soon as possible. Once BUFR or CREX will be implemented, distribution of buoy data in BUOY format will still be permitted and encouraged during a transition period or about 5 years

Of course, this must be debated in detail at this Panel session but the TC strongly recommends that the DBCP accepts above principles. 

TC also stressed that in order to realise this and find the resources to implement this, strong requirements should be expressed by the user community. USA is about to express such requirements (see annex B) but other countries are encouraged to look into this and express their own requirements. 

The CBS therefore recognising that strong requirements for metadata had been expressed by centres operating global models endorsed the proposal to add new metadata fields in Section 4. CBS however rejected all other proposed modifications to deal with moored buoys reporting in SHIP code. In other words, it rejected the proposed modification of Section 1, and a new National Section 5. 

Accepted modifications of the BUOY codes will be proposed to CBS for endorsement and implementation on 7 November 2001. Those modifications only relate to SECTION 4 and are detailed in annex C.

2. BUFR and CREX codes
Latest changes to BUFR (Binary Universal Form for the Representation of meteorological data) tables proposed by the DBCP have been adopted by CBS and implemented in May 2000. CREX (Character form for the Representation and EXchange of data) was also considered by the ad hoc sub-group during the intersessional period because it offer human readability (see annex F for an example of CREX message).

During the intersessional period, as reported in paragraph 1 above, the meeting of the CBS Implementation Co-ordination Team on Data Representation and Codes (ICT/DRC), Geneva, 10-14 April 2000 (see Annex D for excepts from the meeting's report) is proposing a migration strategy from character codes to table driven codes. Basically, according to the plan, all operators capable of distributing observational data in BUFR or CREX may do so as of 2002. All character codes shall be abandoned as of 2005 when only BUFR or CREX should be used. It is also planned to eventually abandon CREX around 2009.

Meanwhile the ICT/DRC will be working on defining specific templates for GTS distribution in BUFR or CREX of data from different types of platforms. Buoy data are of course included. The Technical Coordinator of the DBCP already provided the ICT/DRC with input on variables potentially collected from drifting and moored buoys and suggested how to group them to form specific templates (annex E). Additional variables might be proposed by DBCP members so they are invited to check the list in annex E.

Also, as indicated in paragraph 1 above, the DBCP is invited (i) not to suggest anymore modification to the BUOY code, and (ii) to commit itself in implementing BUFR or CREX for all buoy data as soon as possible.

The DBCP should therefore (i) seriously consider the possibility to develop BUFR or CREX encoding capability within the Argos GTS sub-system, (ii) suggest which one of the BUFR or CREX code form is preferable (see comparison table below), (iii) suggest a mechanism for funding required developments, and (iv) suggest a time table.

Comparison of BUOY, BUFR and CREX code forms:

Topic
BUOY
BUFR
CREX

Character code
Yes
No
Yes

Binary code
No
Yes
No

Self described
No
Yes
Yes

Flexibility
No
Yes
Yes

Table driven
No
Yes

Yes1

Compression
No
Yes
No


Associated data (e.g. flags)
No
Yes
No

Encoding all buoy data
No
Yes
Yes

Human readability
Yes
No
Yes

Geo-physical units
Specific
IS
IS


Long term (2009)
No
Yes
No

GTS distribution authorized (May 2000)
Yes
Yes
Yes

Annex A

Present description of code form FM 18-X BUOY

Report of a drifting or moored buoy observation. 

Section 0 is mandatory, all other sections are optional. 

Section 0:
ZZYY 
A1bwnbnbnb
YYMMJ
GGggiw





QcLaLaLaLaLa
LoLoLoLoLoLo
(6QlQtQa/)

Section 1:
111QdQx
0ddff
(1snTTT)




{(2snTdTdTd) or (29UUU)}




(3PoPoPoPo)
(4PPPP)
(5appp)

Section 2:
222QdQx
(0SnTwTwTw)
(1PwaPwaHwaHwa)




(20PwaPwaPwa)
(21HwaHwaHwa)

Section 3:
333Qd1Qd2



8887k2
(2zozozozo)
(3ToToToTo)
(4SoSoSoSo)




. . . . . . .




(2znznznzn)
(3TnTnTnTn)
(4SnSnSnSn)



66k69k3
(2zozozozo)
(dodocococo)



. . . . . . .




(2znznznzn)
(dndncncncn)
Section 4:
444
(1QpQ2QTWQ4)
(2QNQLQa/)




{(QcLaLaLaLaLa
LoLoLoLoLoLo) or (YYMMJ GGgg/)}




(7VBVBdBdB)
(8ViViViVi)
(9idZdZdZd)

Brief description of the groups for BUOY:
A1bwnbnbnb
WMO Identification number
YYMMJ
Day in the month, Month, Year
GGggiw
Hour, Minutes, Indicator for wind units (1=m/s, 4=knots)
QcLaLaLaLaLa
Quadrant of the globe (1:NE,3:SE,5:SW,7:NW, Latitude (1/1000 degrees)
LoLoLoLoLoLo
Longitude (1/1000 degrees)

Ql
Quality control indicator for the location fix. 0=not checked, 1=good, 2=inconsistent, 3=doubtful, 4=wrong, 5=data changed.
Qt
Quality control indicator for the time of observation. 0=not checked, 1=good, 2=inconsistent, 3=doubtful, 4=wrong, 5=data changed.

Qa
Class of Buoy location (range of radius of 66% confidence)


0: >=1500m, 1: 500..1500m, 2: 250..500m, 3:<250m, /: not available

Qd
Quality control indicator for the section. 0=not checked, 1=good, 2=inconsistent, 3=doubtful, 4=wrong, 5=data changed.
Qx
Number of the only group of the section whose Quality Control indicator is not 1. Otherwise this group is coded 9.
ddff
Wind Direction (10 degrees), Wind Speed (m/s or Knots depending upon iw)
snTTT
Air Temperature (1/10 C), sn=1 if <0, sn=0 if >0
snTdTdTd
Dew-Point Temperature (1/10 C), sn=1 if <0, sn=0 if >0
UUU
Air Humidity (%)
PoPoPoPo
Air Pressure at station level (1/10 hPa)
PPPP
Air Pressure reduced at sea level (1/10 hPa)
appp
Characteristic of air pressure tendency, air pressure tendency in the last 3 hours (1/10 hPa/3H). a is coded as follows: 2=pressure is increasing; 4=pressure is steady; 7=pressure is decreasing.
SnTwTwTw
Sea Surface Temperature (1/10 C), sn=1 if <0, sn=0 if >0
PwaPwa
Period of waves
HwaHwa
Height of waves
PwaPwaPwa
Period of waves (1/10 s, accurate)
HwaHwaHwa
Height of waves (1/10 m, accurate)
Qd1
Quality control indicator for temperature salinity profile.  0=not checked, 1=good, 2=inconsistent, 3=doubtful, 4=wrong, 5=data changed.
Qd2
Quality control indicator for current speed and direction profile.  0=not checked, 1=good, 2=inconsistent, 3=doubtful, 4=wrong, 5=data changed.
k2
Indicator for salinity
znznznzn
Depth (m)
TnTnTnTn
Water Temperature at depth (C, +5000 if <0)
SnSnSnSn
Water Salinity at Depth (ppm)
k6
Method for removing ship's velocity and motion from current measurement
k3
Duration and time of current measurement
znznznzn
Depth (m)
dndncncncn
Direction (10 Deg), and Speed (cm/s) of Marine Currents at Depth
Qp
Quality control indicator for Air Pressure.  0=good, 1=bad.
Q2
Quality control indicator for the first housekeeping parameter.  0=good, 1=bad.
QTW
Quality control indicator for the water-surface temperature measurement.  0=good, 1=bad.
Q4
Quality control indicator of the air temperature.  0=good, 1=bad.
QN
Quality of the satellite transmission.  0=good, 1=doubtful.
QL
Quality of Location (0=OK, 1=Latest known location, 2=dubious quality, computed image position which might also be likely is indicated).  If the value is 1, then the date and time of the location fix is given by the groups YYMMJ GGgg/ of section 4. If the value is 2, then the image position is given in groups QcLaLaLaLaLa and LoLoLoLoLoLo of Section 4.
VBVBdBdB
Speed and direction of the buoy at the last known position.  Speed VBVB is given in cm/s, and Direction dBdB is given in tens of degrees.
ViViViVi
Housekeeping Parameter number i (up to 3 parameters)
ZdZdZd
Depth of the drogue (m) coded if requested by the Principal Investigator.

Annex B

Conversion of Moored Buoy Reports from FM 13-X SHIP

to FM 95-XI Ext. CREX
by

Clifford H. Dey

1. 
Background
1.1 
The Data Buoy Cooperation Panel (DBCP) has been considering two sets of modifications to

FM 18-X BUOY.  The first set of modifications originated due to requirements of major meteorological centers for certain meta‑data to be included in the BUOY reports (e.g. anemometer height).   In response, at its October 1999 meeting in Wellington, New Zealand, the DBCP considered a proposal for implementation of minor modifications to BUOY that would permit inclusion of limited meta-data in the code.  The second set of modifications arose because certain moored buoys presently report in FM 13-X SHIP, since BUOY does not provide fields for encoding certain variables.  Consequently, the JCOMM Working Group on Marine Observing Systems proposed that the DBCP develop changes to BUOY to enable all moored buoys to report on GTS in this code rather than SHIP.  An ad hoc group was formed at the DBCP meeting to consider this proposal.  As an initial step, the Chairman of the ad hoc group asked  a contractor to analyze the impact on users of converting moored buoy reports from FM 13 SHIP to FM 18 BUOY.  The contractor’s preliminary report (contained in the attachment to this paragraph) compared SHIP and BUOY in order to identify code differences and potential future reporting requirements.

1.2 
When apprized by representatives of the DBCP about these deliberations, I advised that

although the WMO Implementation/Coordination Team on Data Representation and Codes (ICT/DRC) might approve the first (and smaller) set of modifications to BUOY, it was not likely to approve the second (and larger) set.  Instead, I suggested the DBCP consider recommending moored buoy reports be converted to FM 95-XI Ext. CREX rather than a rather substantial augmentation to FM 18-X BUOY.  Such a recommendation would be in line with the CBX Ext. ‘98 recommendation to, among other things, «Strongly encourage the use of CREX when new requirements for expansion of traditional codes were identified.»  If approved by the ICT/DRC, the first set of modifications to BUOY would probably be implemented in November, 2000.  However, if my suggested approach to recommend moored buoy reports be converted to CREX is followed, the ICT/DRC would have to develop the appropriate CREX representation after its April 2000 meeting for consideration by CBS Ext. ‘02 and possible implementation in November,  2003.  In this event, moored buoy reports should be encoded into both their present form and CREX for an extended period of time (e.g., 5 years) to allow sufficient time for all users of moored buoy reports time to adapt to the new CREX data representation form.  In fact, such a time frame would probably be sufficient for all buoy data to be converted to CREX.

2. 
Discussion
2.1
There are a number of issues to consider regarding a conversion moored buoy reports to

CREX.  On one hand, once implemented, future additions to the CREX representation of buoy data could be implemented much more quickly and easily because of the table driven nature of CREX.  Furthermore, CREX is human readable, yet easily converted into BUFR.  Also, this would be

a significant move toward use of table-driven code forms, which is the direction the WMO intends to pursue (and one which I endorse).   On the other hand, CREX decoding software would have to be implemented at centers ingesting and decoding these data.  Furthermore, there is another possible cost issue.  Conversion of moored buoy reports to CREX would most efficiently be done at the Argos Centers.  This would require software development efforts at the Argos Centers in order to encode buoy data into CREX, and such a development effort would involve some costs.  The Argos Joint Tariff Agreement (JTA) would probably not accept inclusion of related software developments in the Argos development program unless a strong requirement for this is expressed by the user community.  The JTA also might require the user community to pay for part of the development costs.

2.2
The issue of whether to advise the moored buoy community to convert to an expanded form of

FM 18-X BUOY or  FM 95-XI Ext. CREX gives the migration issue, discussed under Agenda Item 4.a.3, more immediacy.  The WMO has clearly stated its intended evolutionary path regarding the evolution of data representation forms, and that path leads to the choice of CREX for any conversion of moored buoy reports currently encoded in SHIP.  If we agree with this path, a strong position in favor of it from the WG/MC is needed to develop an effective US position and to encourage the required development to proceed.

Attachment to Paragraph 1.1:
Contractor’s Report on Use of FM 18-X to Report Moored Buoy Measurements

To:
    Eric Meindl

From:     Rex Hervey

Subject: Use of FM18 Format to Report Moored Buoy Measurements

Date:       December 21, 1999
  

The FM18 format was reviewed to determine its shortcomings as a vehicle for reporting moored buoy measurements.  The review was undertaken with the following in mind:

· What are the present shortcomings if the unmodified FM18 code were used to report moored buoy measurements?

· What shortcomings might exist in the future?

· What modifications are immediately required for the code to meet present reporting requirements?

· What modifications should be made to meet future reporting requirements?

Table 1 outlines the groups available for use in the present FM13 code (those routinely used by NDBC to report buoy measurements are highlighted), the FM18 code equivalent (if any), and any present or future shortcomings.

Most moored buoy measurements can be reported in the FM18 in a manner identical to the FM13. There are some significant shortcomings, however:

Time:  The reporting of time in Section 0 of the FM13 report refers to synoptic time.  Time of observation is reported in Section 1, group 9.  Time reported in Section 0 of the FM18 refers to time of observation.  There is no provision for explicitly indicating synoptic time in the FM18.  This would probably not be a problem for activities that routinely deal with drifting buoy reports like numerical weather prediction centers, but could cause problems for any activities that may sort observations only by synoptic time.

Peak Winds: There is no provision for reporting peak wind in the FM18.  Provision for this would have to be made in a change to the code.

10-m, 20-m, Continuous Winds: There is obviously no provision for this.  Section 5 could be adopted «as is» from FM13. 

Possible future shortcomings involving quantities that can be reported in the FM13 but not presently in the FM18 :

Visibility: Section 1. Lead Group.

Height of Cloud Base: Section 1. Lead Group.

Rainfall: Section 1, Group 6.

Present and Past Weather: Section1, Group 7

Wind Waves and Swell: Section 2, Groups 2-5.

Radiation: Section 3, Group 5. 

Table 2 is a proposed change to the FM18 format with new optional groups that permit reporting all measurements presently reported in FM13 by NDBC and those which might be reported in the future.  With a few exceptions, the new groups can be taken directly from the FM13 and inserted in the appropriate section of the FM18 with no ambiguity.  There is some optimism in future capabilities being demonstrated by recommending the inclusion of some of the measurements.

Time: No change to account for the difference in reported time (time of observation as opposed to synoptic time) is recommended.  This is something that will need to be considered in the transition, however.    

Rainfall: Added as 6 group in Section 1.  Uses the same format as FM13.

Past and Present Weather: Added group 7 in Section 1.  Uses same format as FM13.

Visibility and Cloud Base: Added as part of  80hVV group in Section 1.  Uses the same VV and h format as in the unnumbered lead in group of Section 1 of the FM13.

Peak Wind: Added as a 9 group in Section 1 in the same format as FM13.

Swell: Added groups 3, 4, and 5 in Section 2 in the same format as FM13.

Wind Waves: Added as a 6 group in Section 2 using the same format as FM13.  The FM13 uses a 2 group but this would cause ambiguity with the 20 and 21 groups used in the FM18 to report combined wave period and height.

Radiation: Added as a 5 group to section 3 using same format as FM13.

Extrapolated and Continuous Winds: Added optional Section 5 from FM13.

Changes recommended in DBCP-XV/Doc. 12 ADD 1 to append additional meta-data are also included in Table 2.

Table 1.  FM13-FM18 COMPARISON
Group
FM13 Measurement
FM18 Equivalent
Impact

SECTION 0




BBXX
Type of report
ZZYY
None

41001
Station ID
Same
None

YYGG
 
Day, hour
YYMMJ GGgg day, month, year, hour, min (Implies time of observation vice synoptic time) 4
Yes4 

iw 
Wind units
Same
None

99LaLaLa 
Latitude (.1 deg)
QcLaLaLaLaLa Latitude (.001 deg)
None

QcLoLoLoLo
Longitude (.1 deg)          
LoLoLoLoLoLo Longitude (.001 deg)
None

SECTION 1




iRixhVV 
Reporting of rain 
No provision manned/automated indicators
None


Height of cloud base
No provision
Future


Visibility
No provision
Future

Nddff 
Cloud cover
0ddff
None


Wind direction and speed
No provision for N


1snTTT
Air temperature
Same
None

2snTdTdTd 
Dew point 
Same
None

3PoPoPoPo 
Station pressure 
Same
None

4PPPP 
Sea level pressure
Same
None

5appp  
Pressure tendency 
Same
None

6RRRtR
Rain
No provision
Future

7wwW1W2 
Present weather
No provision
Future

8NhCLCMCH 
Clouds   
No provision
None

9GGgg
Time of observation
No provision, reported in section 0
Possible

SECTION 2




222
Section indicator
Same
None

Dsvs
Direction and speed of ship
Reported in Section 4
None

0snTWTWTW 
Water temperature
Same
None

1PwaPwaHwaHwa
Measured period (sec) and Hs (½ m)
Same
None

2PwPwHwHw  
Wind wave period and height  
No provision
Future

3dw1dw1dw2dw2 
Direction of swell
No provision
Future

4Pw1Pw1Hw1Hw1
Swell period and height 
No provision
Future

5Pw2Pw2Hw2Hw2
Same as above for second swell 
No provision
Future

6ISESESRS 
Icing
No provision
None

70HwaHwaHwa
Measured Hs (.1m)
20PwaPwaPwa Measured period (1/10 sec)
None



21HwaHwaHwa Measured Hs (1/10 m)


8swTbTbTb 
Wet bulb temperature
No provision
None

SECTION 3




333
Section indicator 
Same
None

1-4 groups 
Min, max temp, ground state
Temperature, salinity and current with depth
Improvement

5 group  
Radiation
No provision
Future

6-8 groups  
Rain, clouds
No provision
None

9SPSPspsp
Supplemental, used to report peak wind
No provision
Yes

SECTION 4
Not used
Used to report QC, housekeeping and metadata
None

SECTION 5
10, 20-m winds, continuous winds
No provision
Yes

Table 2.  PROPOSED CHANGE TO FM18
SECTION 0
ZZYY


A1bwnbnbnb 
YYMMJ
GGggiw 







QcLaLaLaLaLa
LoLoLoLoLoLo
(6QlQtQa/)


SECTION1
111QdQx

0ddff

1snTTT
{(2snTdTdTd) or (29UUU)}

(3PoPoPoPo)
(4PPPP)
(5appp)

(6RRRtR)

(7wawaWa1Wa2)5

(80hVV)5
(9SPSPspsp)5
SECTION 2
222QdQx

(0snTWTWTW)
(1PwaPwaHwaHwa)

(20PwaPwaPwa)
(21HwaHwaHwa)
(3dw1dw1dw2dw2)

(4Pw1Pw1Hw1Hw1)
(5Pw2Pw2Hw2Hw2)
(6PwPwHwHw)

SECTION 3
333Qd1Qd2
8887k2


(2zozozozo)
(3ToToToTo)
(4SoSoSoSo)

. . . . . . . .

(2znznznzn)
(3TnTnTnTn)
(4SnSnSnSn)

66k69k3


(2zozozozo)
(dodocococo)


. . . . . . . .

(2znznznzn)
(dndncncncn)

(5j1j2j3j4
(j5j6j7j8j9))5
SECTION 4
444


(1QpQ2QTWQ4)
(2QNQLQaQz) 

{(QcLaLaLaLaLa)
(LoLoLoLoLoLo) or (YYMMJ Gggg/)}

(3ZhZhZhZh

4ZcZcZcZc)6
(5BtBtZtZt)6

(6AhAhAhAt)6
(7VBVBdBdB)
(8ViViViVi)
(9idZdZdZd)

SECTION 5
5555

Use as in the FM13 format to report 10-m, 20-m and continuous winds5.
A1bwnbnbnb
WMO identification number

YYMMJ 
Day, Month, Year

GGggiw
Hour, Minutes, Indicator for wind units

QcLaLaLaLaLa
Quadrant of the globe, Latitude (1/1000 deg)

LoLoLoLoLoLo
Longitude (1/1000 deg)

Ql
Quality control indicator for the location fix. 0=not checked, 1=good, 2=inconsistent, 3=doubtful, 4=wrong, 5=data changed

Qt
Quality control indicator for the time of observation. 0=not checked, 1=good, 2=inconsistent, 3=doubtful, 4=wrong, 5=data changed

Qa
Class of buoy location (range of radius of 66% confidence)

0: >=1500, 1: 500-1500m, 2: 250-500m, 3: <250m, /: not available

Qd
Quality control indicator for the section. 0=not checked, 1=good, 2=inconsistent, 3=doubtful, 4=wrong, 5=data changed

Qx
Number of the only group of the section whose quality control indicator is not one. Otherwise this group is coded 9.

ddff
Wind direction (10 deg). Wind speed.

snTTT
Air temperature (1/10 C)

snTdTdTd
Dew-point temperature (1/10 deg C)

UUU
Air humidity

PoPoPoPo
Air pressure at station level (1/10 hPa)

PPPP
Air pressure reduced to sea level (1/10 hPa)

appp
Air pressure tendency (1/10 hPa/3 H) a coded as: 2 pressure increasing, 4 pressure steady, 7 pressure decreasing

RRRtR
Amount of precipitation over period indicated by tR
wawa 
Present weather, automated station
Wa1Wa2 
Past weather, automated station


h
Height of cloud base
VV
Visibility

SPSPspsp
Peak wind as indicated in the supplemental information in Section 3 of FM13.

snTWTWTW
Sea surface temperature (1/10 C) 

PwaPwa
Period of waves


HwaHwa
Height of waves (½ m)

PwaPwaPwa
Period of waves (1/10 sec)

HwaHwaHwa
Height of waves (1/10 m)

dw1dw1dw2dw2
Direction of primary and secondary swell (10 deg)

Pw1Pw1Hw1Hw1
Period (sec) and height (½ m) of primary swell 

Pw2Pw2Hw2Hw2
Period (sec) and height (½ m) of secondary swell

PwPwHwHw
Period (sec) and height (½ m) of wind waves
Qd1 
Quality control indicator for temperature salinity profile

Qd2 
Quality control indicator for current profile

k2 
Indicator for salinity

znznznzn 
Depth (m)

TnTnTnTn 
Water temperature at depth (C)

SnSnSnSn 
Water salinity at depth

k6 
Method for removing platform movement from current measurement

k3 
Duration and time of current measurement

dndncncncn 
Direction (10 deg) and speed (cm/sec) of currents at depth

j1j2j3j4 
Supplementary groups from FM13 format for reporting radiation

j5j6j7j8j9
Qp 
Quality control indicator for air pressure. 0 = good, 1 = bad

Q2 
Quality control indicator for first housekeeping parameter. 0 = good, 1 = bad

QTW 
Quality control indicator for surface water temperature. 0 = good, 1 = bad

Q4 
Quality control indicator for air temperature. 0 = good, 1 = bad

QN 
Quality of the satellite transmission. 0 = good, 1 = bad

QL 
Quality of location. 0 = OK, 1 = last known, 2 = image position is also given.  Governs      

   
whether position or time is given in section 4.  

Qz
Indicates whether or not depths are corrected using hydrostatic pressure4
ZhZhZhZh  
Hydrostatic pressure of lower end of cable (1000 Pa)4


ZcZcZcZc 
Length of cable in meters (thermistor string)4
BtBtZtZt 
Buoy type and drogue type4
AhAhAh 
Anemometer height (1/10 m?)4
At 
Type of anemometer4
VBVBdBdB 
Speed (cm/s) and direction (10 deg) of buoy at last known position

ViViViVi 
Housekeeping parameter number i

ZdZdZd 
Depth of drogue (m)

Annex C

Modifications of the BUOY code proposed for implementation on 7 November 2001

Modifications of the BUOY code listed below were accepted by the meeting of the CBS Implementation Co-ordination Team on Data Representation and Codes (ICT/DRC), Geneva, 10-14 April 2000 and will be proposed for endorsement by CBS and implementation on 7 November 2001. These only concern Section 4 of the BUOY code.

New fields indicated in red, existing field which will no longer be used are indicated in blue.

SECTION 4    444    (1QpQ2QTWQ4)    (2QNQLQaQz) 

{(QcLaLaLaLaLa)    (LoLoLoLoLoLo)    or    (YYMMJ Gggg/)} 
(3ZhZhZhZh 4ZcZcZcZc)    (5BtBtZtZt) 
(6AhAhAhAt)    (7VBVBdBdB)    (8ViViViVi)    (9idZdZdZd)

Remark: Existing id field (drogue type) will be coded “/” because a new 2 character field (ZtZt) was proposed for drogue type. 

 

Explanation of new groups and fields:

· Qz:
Depth correction indicator. Indication whether probe depths as reported in Section 3 are corrected using hydrostatic pressure or not.

Code figure
Zq

0
Depths are not corrected

1
Depth are corrected

/
Missing

· Group3 (3ZhZhZhZh) Hydrostatic pressure of lower end of cable. Pressure is expressed in units of 1000 Pa (i.e. centibars). If group 3 is present, then group 4 is mandatory.

· Group4 (4ZcZcZc/) Length of cable in meters (thermistor strings).

· Group 5 (5BtBtZtZt) would be omitted if buoy type and drogue type information is not available.

BtBt Buoy type:

A new code table (0-02-150, «Type of data-buoy») was proposed for encoding buoy type in BUFR reports. We suggest to use the same entries:

Code figure
Buoy type

00
Unspecified drifting buoy

01
Standard Lagrangian drifter (Global Drifter Programme)

02
Standard FGGE type drifting buoy

(non Lagrangian meteorological drifting buoy)

03
Wind measuring FGGE type drifting buoy

(non Lagrangian meteorological drifting buoy)

04
Ice float

05-07
Reserved

08
Unspecified sub-surface float

09
SOFAR

10
ALACE

11
MARVOR

12
RAFOS

13-15
Reserved

16
Unspecified moored buoy

17
Nomad

18
3 metres discus

19
10-12 metres discus

20
ODAS 30 series

21
ATLAS (e.g. TAO area)

22
TRITON

23
Reserved

24
Omnidirectional wave-rider

25
Directional waverider

26-62
Reserved

//
Missing value (coded 63 in BUFR)

ZtZt Drogue type

A new code table (0 02 034, « Drogue Type ») was proposed for encoding drogue type in BUFR reports. We suggest to use the same entries:

Code figure
Drogue type

0
Unspecified drogue

1
Holey sock

2
TRISTAR

3
Window shade

4
Parachute

5
Non Lagrangian sea anchor

6-30
Reserved (to be developed)

//
Missing value (coded 31 in BUFR)

· Group 6 (6AhAhAhAt) would be omitted if the buoy is not reporting wind or the information is not available for both anemometer height and anemometer type.

AhAhAh Anemometer height above station level:

Height is expressed in decametres. For drifting and moored buoys, station level is assumed to be sea level. /// can be used for unknown values. A value of 999 can be used to say that anemoter height is artificially corrected to 10 meters by applying a formula.

At Anemometer type

A new BUFR table will have to be proposed for encoding Anemometer type.

Code figure
Anemometer type

0
Cup rotor

1
Propeller rotor

2
Wind Observation Through Ambient Noise (WOTAN)

/
Missing value (coded 15 in BUFR)

Annex D

Excepts from the meeting's report of the CBS Implementation Co-ordination Team

on Data Representation and Codes (ICT/DRC)

(Geneva, 10-14 April 2000)

[regarding recommendations for a migration strategy

from character codes to table driven codes]
6.2 
Encoding/decoding Software for BUFR, CREX, and GRIB

6.2.1
It had been generally recognized that provision of and support for encoding and decoding software for the table-driven code forms was an indispensable part of any migration plan.  The problem had not been the provision of such software, for a wide variety had been available for some time via the Software Exchange Program.  Rather the problems had been twofold: first, such software was only available in the language and for the operating systems used by the providing center; second, the providing centers were not funded for nor did they have resources to provide support for the donated software.  Since the WMO community was using a wide variety of operating systems, languages, and hardware platforms, and since support for donated software was often needed, the Software Exchange Program had not been able to solve this aspect of the migration problem.

6.2.2
The ICT/DRC Chairman related the experiences of a new US NWS program to provide a set of supported and documented encoding and decoding software for all major WMO code forms for use throughout the Agency.  Although the program had just begun, several decoders were already available from the program's Web site (http://www.nws.noaa.gov/tdl/iwt/).  All software on the official Web site would be freely available to WMO Members as well, although support could not be extended to non-NWS users.  The only controls would be a tracking system designed only to ensure the donating NWS entity was aware of who its users were.  Among the experiences perhaps applicable to the WMO situation was, that even this software was only written for the language and operating system used by the donating center, and was often embedded in an operational chain with specific interfaces, which had to be adjusted when transferred in another operational meteorological system.  Expansion of the scope of the program to include all officially accepted NWS operating systems and computer languages had been considered but had not been done due to resource consideration.

6.2.3
Other WMO Centers had encoding and decoding software that could, sometimes under certain conditions, be made available.  For example, the ECMWF made its software available to its Member States and, through bi-lateral arrangements, to other Meteorological Services.  There are, undoubtedly, other centers who also make their software available as well.

6.2.4
In order to facilitate the migration to table-driven code forms, the WMO Members should develop a coordinated program (based on what was proposed by the ET on EDF - see the Annex to this paragraph) to provide and support encoding and decoding software for its Members.  The software should be available in the most commonly used languages and operating systems and on a variety of hardware platforms.  How such a program would be supported and how it could fit within the WMO structure is a challenge WMO Member States should address.

6.3
Discussion on an essay presenting the advantages of the table driven codes

Although some of the advantages of using BUFR are explained in the Introduction to the Guide to FM 94 BUFR, the Guide to WMO binary code forms had a limited distribution and was destined more to future programmers of BUFR and GRIB encoders/decoders than common users.  The ICT agreed that there was now a need to describe the advantages of using BUFR and/or CREX for exchanging data in a new leaflet.  The aim was to convince, in a simple manner, data producers within the meteorological and associated communities, to exchange their observations using the WMO table driven codes, the encoders/decoders being soon made available to them.  The draft text of a leaflet was proposed by the Secretariat with a view to its distribution to all WMO Members, to the meteorological operational and research communities, and to other associated scientific and technical communities and organisations.  The Team studied carefully the text and after some editorial correction and addition recommended its distribution as soon as possible (see text in Annex to this paragraph).

6.5
Presentation of the proposal for a migration strategy and a new data flow within the World Weather Watch

6.5.1
The proposal for a migration strategy elaborated by the ET/EDF was presented to the ICT.  This proposal was going far into the future imagining the installation of Regional Data Banks receiving the information in all type of formats and offering real time dissemination in BUFR and request-reply access to files in different formats.  This proposal assumed a reorganized GTS fully under a TCP/IP exchange mode.  Although the Team found that this structure was perhaps the ultimate goal for WWW data flow, which must be more application and user oriented, the ICT found the need for proposing also a more realistic immediate plan processing step by step.

6.5.2
The ICT agreed that the answer to the constant and fast evolution of science and technology, requiring always the transmission of new parameters and new data types, was data representation forms featuring self description, flexibility and expandability.  Only the table driven codes offer these characteristics.  Recognizing the great need for training of staff and for the availability of BUFR and CREX decoding software, after a long discussion, the ICT proposed four lines of action, the final goal being the transmission of observational data only in BUFR. 


i)
Define a calendar for gradual elimination of traditional character codes:



- As from November 2002, if the data producers are able to do so, transmission in real time of observations in BUFR (and also in CREX or traditional code = double dissemination, if requested by users) or CREX only (one should note that the incurred additional volume of data will not be significant for the GTS network in comparison with the volume of presently exchanged NWP products).

- by November 2005: elimination of all traditional WMO Code forms for observations and transmission only in table driven codes: FM 95 CREX or FM 94 BUFR.

- by November 2009 (date to be reviewed and confirmed by CBS in 2006): transmission only in BUFR.


ii)
Define a first set of templates in BUFR and CREX (see paragraph 4.5) for SYNOP from AWS, BUOY and SHIP, before CBS, then define a new set for all observations (not all in CREX, e.g. satellite data) before the end of 2001.


iii)
Distribute the leaflet on the advantages of Table Driven Codes (in 2000) and then produce and distribute with the training an improved Guide on Table Driven Code (2001).  Implement a training programme for all developing countries and recommend that other countries train their own staff.  The training should be completed by 2003.  The funding of the training would require about 300,000 US $ over 2 years.  The current Data Management Training Programme should put as a first priority the understanding of the Table Driven Codes.


iv)
Elaborate a plan to distribute universal BUFR and CREX decoding software to all requesting countries, and accompanying with the training, to be completed by the end of 2004.

Annex E

Descriptors required for proposing specific sequences for encoding buoy data in BUFR

1. New descriptors:

0 X Y
Sea Ice temperature (Units:K, Scale: 1, Ref value: 0, Bits: 12)

0 X Y
Housekeeping parameter #1 (Units:Numeric, Scale: 0, Ref value:0, Bits:16)

0 X Y
Housekeeping parameter #2 (Units:Numeric, Scale: 0, Ref value:0, Bits:16)

0 X Y
Housekeeping parameter #3 (Units:Numeric, Scale: 0, Ref value:0, Bits:16)

0 X Y
Battery voltage (Units:Volts, Scale: 1, Ref value:0, Bits:10)

2. New entries in BUFR table B:

Need to add a new entry in table 0 08 021 (Time significance) for "time of location".

3. Proposed sequences:

Identification, time, position

0 01 005
Buoy platform identifier (A1bwnbnbnb)

0 02 001
Type of station

0 08 021
Time significance (with value "time of location")

3 01 011
Date (of location)

3 01 012
Time (of location)

3 01 021
Latitude and Longitude (high accuracy)


0 05 001
Latitude (high accuracy)


0 06 001
Longitude (high accuracy)

0 08 021
Time significance (using value "missing" to cancel "time of location")

3 01 011
Date (of observation)

3 01 012
Time (of observation)

0 01 012
Direction of motion of moving observing platform

0 01 014
Platform drift speed (high precision)

Data collection and location system

0 01 050
Platform Transmitter ID number (numeric)

0 01 051
Platform Transmitter ID number (CCITT IA5)

0 02 148
Data collection and/or Location system

0 33 022
Quality of buoy satellite transmission

0 33 023
Quality of buoy location

0 33 027
Location quality class (range of radius of 66% confidence)

Currents deduced from buoy drift

0 08 021
Time significance (using value for "time averaged")

0 04 025
Time period or displacement (minutes)

0 02 030
Method of current measurement (using entry in table for "buoy drift method)

0 22 031
Current speed

0 22 004
Current direction

0 08 021
Time significance (using value for "missing" to reset "time averaged")

Wind speed and direction (standard)

0 11 002
Wind speed

0 11 001
Wind direction

Wind speed and direction (non standard)

2 01 129
Change scale to +1

0 07 006
Height above station (anemometer height)

2 01 000
Change scale to Table B

0 04 031
Duration of time relating to following value

0 11 001
Wind direction

0 11 002
Wind speed

0 08 021
Time significance (using value for "missing" to reset "averaged")

Wind gust

2 01 129
Change scale to +1

0 07 006
Height above station

2 01 000
Change scale to Table B

0 04 025
Time displacement in minutes (for time of Gust)

0 11 041
Wind gust

0 11 043
Direction of wind gust

Extrapolated wind

Consult NOAA National Data Buoy Center

Continuous wind

Consult NOAA National Data Buoy Center

Basic variables

0 12 001
Air Temp

0 12 003
Dew point temp

0 13 003
Air relative humidity

0 10 004
Air pressure a station level

0 10 051
Pressure reduced to mean sea level

0 10 063
Characteristic of pressure tendency

0 10 061
Air pressure tendency (3 hour pressure change)

0 22 043
Sea Surface Temperature

0 22 062
Sea Surface Salinity

Waves

0 22 011
Period of waves

0 22 021
Height of waves

0 22 001
Direction of waves

0 22 012
Period of wind waves

0 22 022
Height of wind waves

0 22 002
Direction wind of waves

0 22 013
Period of swell waves

0 22 023
Height of swell waves

0 22 003
Direction of swell waves

0 22 070
Significant wave height

0 22 071
Spectral peak wave period

0 22 072
Spectral peak wave length

0 22 073
Maximum wave height

0 22 074
Average wave period

0 22 075
Average wave length

Global radiation

0 14 020
Global Solar Radiation integrated over 24 hours

0 08 021
Time significance (using value for "accumulated")

0 04 025
Time period or displacement (minutes)

0 14 021
Global Solar Radiation integrated over specified period

0 08 021
Time significance (using value for "missing" to reset "accumulated")

Precipitation

0 13 019
Total precipitation past 1 hour

0 13 020
Total precipitation past 3 hours

0 13 023
Total precipitation past 24 hours

0 13 014
Rainfall/water equivalent of snow

Extra variables

0 20 001
Horizontal visibility

0 20 013
Height of cloud base

0 20 003
Present weather

0 20 004
Past weather

Ice buoys

0 20 031
Ice deposit (thickness)

0 X Y
New descriptor needed for sea ice temperature

Profiles

0 25 086
Depth correction indicator

0 02 168
Hydrostatic pressure of lower end of cable (1000 Pa)

0 02 035
Cable length (thermistor string)

Temperature profile (low resolution)

3 06 001
0 02 032
Indicator for digitization


1 02 000
Delayed replication of 2 descriptors


0 31 001
Replication factor


0 07 062
Depth below Sea Surface


0 22 042
Subsurface sea temperature

Temperature/Salinity profile (high resolution)

3 06 004
0 02 032
Indicator for digitization


0 02 033
Method of salinity/depth measurement


1 03 000
Delayed replication of 3 descriptors


0 31 001
Replication factor


0 07 062
Depth below sea surface


0 22 043
Subsurface temperature


0 22 062
Salinity

Current profile

3 06 005
0 02 031
Method of current measurement


1 03 000
Delayed replication of 3 descriptors


0 31 001
Replication factor


0 07 062
Depth below sea surface


0 22 004
Direction of current


0 22 031
Speed of current

Housekeeping parameters

0 X Y
Housekeeping parameter #1 (new descriptor)

0 X Y
Housekeeping parameter #2 (new descriptor)

0 X Y
Housekeeping parameter #3 (new descriptor)

0 X Y
Battery voltage (new descriptor)

0 12 064
Instrument temperature (or internal temperature)

Meta data:

0 02 045
Indicator for type of platform (Sea sation, buoy, aircraft…)

0 02 036
Buoy type (drifting, fixed)

0 02 149
Type of data buoy (model)

0 02 034
Drogue type

0 07 070
Drogue depth

0 02 169
Anemometer type

0 02 002
Type of instrumentation for wind measurement

0 22 067
Instrument type for water temperature profile measurement (IxIxIx)

0 22 068
Water temperature profile recorder types (XrXr)

Annex F

Example of CREX message (example for SYNOP)

· In alphanumeric code form FM 12 SYNOP:

· AAXX 09091

· 03075 41480 62413 11073 21105 39962 40001 55019 71562 86800=

· In code form FM 95 CREX:

· CREX ++ 



 Indicator Section
· T000101 A000  D07999++


 Description Section

· 03 075 1 1989 01 09 09 00039 5845 -00308 0030 3000 075 240 0013 -073 -105 09962 10001 05 0019 015 07 02 075 38 20 10++


 Data Section

· 7777



 End Section
· or with check digit (one figure inserted before each parameter allowing better transmission control):

· CREX ++

· T000101 A000  D07999E++
·  003 1075 21 31989 401 509 609 700039 85845 9-00308 00030 13000 2075 3240 40013 5-073 6-105 709962 810001 905 00019 1015 207 302 4075 538 620 710++

· 7777

Interpretation of the example:

Encoded in SYNOP
Encoded in CREX
Name of the element
Decoded value
CREX Data Section


CREX

Indicator of a CREX message




T000101

CREX Master Table Number 00, Edition 01, Version 01




A000

Data type  (000 = Surface data – land)




D07999

See note below


II = 03

iii = 075

B 01 001
WMO block number

03



B 01 002
WMO station number

075

iR = 4


no counterpart needed in CREX 



ix = 1

B 02 001
Type of station  
manned
1



B 04 001
Year (of observation)

1989



B 04 002
Month (of observation)

01



B 04 003
Day (of observation)

09



B 04 004
Hour (of observation)

09



B 07 001
Height of station (barometer)
39 m
00039



B 05 002
Latitude (coarse accuracy)
58.45 deg.
5845



B 06 002
Longitude (coarse accuracy)
- 3.08 deg.
-00308

h = 4

B 20 013
Height of base of cloud
300 m
0030

VV = 80

B 20 001
Horizontal visibility
30 km
3000

N = 6

B 20 010
Cloud cover (total)
6/8 = 75 %
075

dd = 24

B 11 011
Wind direction at 10 m
240 degrees
240

ff = 13 

B 11 012
Wind speed at 10 m
13 m/s
0013

snTTT = 1073

B 12 004
Dry-bulb temperature at 2 m
- 7.3 oC
-073

snTdTdTd  = 1105

B 12 006
Dew-point temperature at 2 m
- 10.5 oC
-105

P0P0P0P0 = 9962

B 10 004
Pressure
996.2 hPa
09962

PPPP = 0001

B 10 051
Pressure reduced to mean sea level
1000.1 hPa
10001

a = 5

B 10 063
Characteristic of pressure tendency

05

ppp = 019

B 10 061
3-hour pressure change
1.9 hPa
0019

ww = 15

B 20 003
Present weather 
precipitation      in sight
015

W1 = 7

B 20 004
Past weather (1)
snow
07

W2 = 2

B 20 005
Past weather (2)
more then 1/2 of the sky covered
02

Nh = 6

B 20 051
Amount of low clouds
6/8 = 75 %
075

CL = 8

B 20 012
Cloud type (Type of low clouds)
Cu and Sc
38

CM = 0

B 20 012
Cloud type (Type of middle clouds)
no CM clouds
20

CH = 0

B 20 012
Cloud type (Type of high clouds)
no CH clouds
10




End of Data Section

++

 


End of the CREX message

7777

Note:

The sequence descriptor 07999 represents a sequence of the element descriptors B01001, B01002, B02001, ......, B20012 as given in the third column.  The sequence descriptor D07999 is hypothetical and has been created for the purpose of this example.  Apart from the time identification (Year, Month, Day, Hour) and coordinate locations (barometer height, latitude, longitude) the sequence of the elements in the CREX message corresponds to the sequence of the elements in the above presented SYNOP report.  The systematic passing of geographical coordinates, easily performed with the table driven codes, would alleviate the famous Volume A problems.  The Volume A is updated with too much delay by the secretariat, which sometimes receives late or never the updates that the Countries should send.  That solution would solve 98% of the wrong coordinates for a station.  The remaining 2% errors are and would remain the station itself which has being incorrectly located.  E, if present at the end of the Description Section, indicates the presence of check digit in front of each data value.

	This document reports on actions taken during the intersessional period regarding proposed modifications of the BUOY code (metadata and switching from SHIP to BUOY for certain moored buoys). The issue was discussed at the previous Panel session and an ad hoc sub-group had been established. The sub-group made a proposal which was partly (i.e. metadata) accepted by the CBS Implementation Co-ordination Team on Data Representation and Codes for possible implementation on 7 November 2001. BUOY and BUFR or CREX issues are now linked since it is being proposed to freeze the BUOY code and to take steps for eventually encode all buoy data in BUFR or CREX.





	The Panel will be invited to comment and particularly make decisions or recommendations, as appropriate, on the following topics: 





Decides not to request anymore modification of the BUOY code





Decides which of the BUFR or CREX code forms would be preferable for GTS distribution of buoy data.





Commits itself to eventually encode all buoy data in BUFR or CREX for GTS distribution.





Suggest a time table





Suggest a mechanism for funding development of BUFR or CREX encoding capability within the Argos GTS sub-system





Check out the list of variables that can be measured by buoys and possibly propose variables that are not presently in the list in the view to define specific BUFR and CREX templates.





Decide on any other actions required regarding this issue.








� BUFR and CREX use the same code table. Specific entries may exist in BUFR and not in CREX and vice-versa but entries numbering is common between the two code forms (i.e. an entry existing in both has the same number in both).


� Compression can be used indirectly through commercially available software


� Specific operator descriptors are used to permit units changes and increase readability (e.g. Kelvin to Celsius)


� Highlighted groups indicate those that are routinely reported in NDBC FM13 reports.  Highlighted  comments under Equivalent FM18 column indicate significant immediate shortcomings in the FM18 code.  Highlighted comments under Impact indicate present or possible future impact without change to code.


� Changes from present code.


� Changes recommended in DBCP-XV/Doc. 12 ADD 1.





