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Summary and Purpose of Document
This document underlines the use of data category and data sub-category in BUFR and considers the subsequent need of an official international definition of data sub-categories. 

________________________________________________________________

ACTION PROPOSED
The meeting is requested to discuss the problem of sub-categories and make an appropriate recommendation, which solution could be (or not), if necessary, considered as part of an addition to a new edition of BUFR. 

DISCUSSION

Use of data category and data sub-category in FM 94 BUFR

1.
The current FM 94 BUFR implementation provides two entries to describe the type of data that is contained in the BUFR message: Section 1 octet 9, data category referring to BUFR table A, and octet 10, data sub-category defined in local tables.

2.
In BUFR table A only a very limited number of entries has been defined describing only a rather rough classification of data types.  The majority of entries is reserved for later use.  Since the data sub-category is referring to a local table a large variety of these tables exist (each centre may define one).  On the other hand many entries of these different tables coincide.  For instance, synoptic surface data, buoy data or rawinsonde data will occur in virtually all local tables. However, to use the data sub-category or to generate one’s own local sub-category type, in principle one has to know all these local tables.  It turns out that in local practice the knowledge of local tables is sometimes circumvented by using the Abbreviated Header Line information of the GTS-message.  This is felt as a sub-optimal situation, especially in the context of the future evolution of the GTS (FWIS etc.).

3.
However, there are several ways to improve this situation:

1. Combine both octets and make them refer to a new BUFR table A describing a much more complete standard set of data categories; reserve part of the table for local use;

2. Leave octet 9 and BUFR table A as they are and make octet 10 refer to a new default table with all common entries; reserve part of this table for local use;

3. Or other?

4.
The purpose of this modification is to define data types on the highest possible level and reserve local entries only for data with a local character.  Note that the entries for “common” data types need not necessarily to refer to the well known alphanumeric code forms.  It would be better to link entries to different observation types.

5.
The above alternative 1 would have the preference in case we were starting with using BUFR from scratch.  Now it has several drawbacks: it involves a new BUFR edition, changes in BUFR en/decoders, and much work for centres with large archived BUFR datasets who would need to rearchive their data.  Therefore alternative 2 is seen as more feasible.  Some recommendations on how this could be implemented are given below.


A. Leaving octet 10 to be used for local use, i.e. not changing the current status, gives an escape to those centres who don’t want to change their current local tables.  At the same time recommending the use of a default local table may limit the uncontrolled growth of the number of local tables to be defined by members who are just starting to use BUFR on a regular basis.  Centres who already use a local table would only have to translate the local table sub-category values in BUFR messages to the recommended sub category values, when preparing these messages for distribution to the GTS.  All other systems and archives in such centres would stay unaffected.

B. To support the use of a default local table for octet 10, it is recommended to define for each data category subtype a BUFR template, to extent the existing set of templates to correspond in a 1 to 1 manner to the set of data category subtypes defined in octet 10.  Although the use of such a default table will not be mandatory, it contributes strongly to a uniform data classification (by octet 10) and organization (by using the corresponding BUFR template).

C. In the current definition of data category subtype it is not specified if there is a hierarchical relation between octet 9 and octet 10, i.e. for each value of octet 9 a set of values for octet 10 are defined, or if the value of octet 10 is unique on its own.  The current example in Layer 3 of the WMO BUFR Guide pleads for the hierarchical relation, while, for instance, the current ECMWF local table is unique on its own.  It is recommended to use a hierarchical relation between octet 9 and octet 10 for the default local table.

D. Further support of this uniform classification and organization of BUFR messages can be achieved by a thorough update of the WMO Publication 306, Manual on Codes, Part B including BUFR regulations in this respect at all relevant spots.

E. A first draft, more illustrating the structure than having the ambition to be complete, of a default table for octet 10 is given in the annex.  For each data category from BUFR Table A, a (non-exhaustive) number of data subtypes have been defined.  Though the subtypes are based on observation types rather than code forms the related TACs (traditional alphanumeric codes) are referred to between brackets.

6.
It is understood that the above recommendations need further work to fill in all the gaps.  The ET-DR&C is requested in the first place to consider the ideas after which KNMI would be happy to cooperate in the steps to follow.

Annex: First draft of a default table for BUFR data category subtype (octet 10)

BUFR Table A — Data category
Code figure
Meaning
Data Subtypes

0
Surface data — land
Synoptical observations (including AWS n-minute,one-hour and SYNOP)

Aeronautical observations (METAR/SPECI)

Climatological observations (CLIMAT)

Spherics locations (SFLOC)

1
Surface data — sea
Synoptical observations (SHIP)

Climatological observations (CLIMAT SHIP)

Surface observation buoy

Observed water level timeseries

2
Vertical soundings (other than satellite)
Wind profile (PILOT/PILOT SHIP PILOT MOBIL)

Temp/hum/wind sounding (TEMP/TEMP DROP/TEMP SHIP/TEMP MOBIL

Windprofiler

RASS temp. profile

ASDAR/ACARS profiles (AMDAR)

Climatological observations (CLIMAT TEMP, CLIMAT TEMP SHIP)

3
Vertical soundings (satellite)
Temperature (SATEM)

TIROS (TOVS)

4
Single level upper-air data (other than satellite)
ASDAR/ACARS (Amdar)

Manual (AIREP, PIREP)

5
Single level upper-air data (satellite)
Cloud wind data (SATOB etc.)

6
Radar data
Reflectivity data

Doppler wind profiles

Derived products

Ground radar weather (RADOB)

7
Synoptic features
Forecast Tropical cyclone tracks from EPS

8
Physical/chemical constituents
Ozone vertical sounding

9
Dispersal and transport
Trajectories, analysis or forecast

10
Radiological data
Observation (RADREP)

Forecast (RADOF)

11
BUFR tables, complete replacement or update


12
Surface data (satellite)
ERS-uwa

ERS-uwi

ERS-ura

ERS-uat

SSM/I radiometer

Quickscat

Surface temp./radiation (SATOB)

13–19
Reserved


20
Status information


21
Radiances (satellite measured)


22–30
Reserved


31
Oceanographic data
Surface observation (ex. TESAC)

Surface observation along track (TRACKOB)

Spectral wave observation (WAVEOB)

Bathythermal observation (ex. BATHY)

Sub surface floats (profile)

XBT/XCTD profiles

32–100
Reserved


101
Image data


102–239
Reserved


240–254
For experimental use


255
Indicator for local use, with sub-category


Note:  In data category 255, the local data category may be described by BUFR, Section 1, octet 10.

