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Summary and Purpose of Document
This document contains some proposals related to BUFR and CREX templates and descriptors for the transmission of traditional observation data in BUFR and CREX. 
________________________________________________________________

ACTION PROPOSED
The meeting is invited to discuss the ideas expressed in the documents and consider the possibility to make recommendations with a view to the work of the Expert Team on DR&C itself and to the coming Expert Team on Migration to Table Driven Code Forms and to CBS.

Appendix:

- CREX Template for synoptic observation from a land station
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Discussion

Introduction

1.
It is a fact that the Manual on Codes, Volume I.1, contains more regulations related to reporting practices than formatting rules.  To make the regulations applying to BUFR and CREX encoding, a new concept of "meteorological report" has to be introduced, and the Volume I.1 which defines the traditional alphanumeric code forms will have to be used as a base to re-write a new Manual on reporting practices, which will define the various meteorological "Reports" (see Document 7.2(1).

Migration constraints

2.
The reporting practices in the Manual on Codes define Synoptic surface reports, Buoy reports, Upper-level report, etc.  Meteorological data producers willing to migrate to BUFR or CREX will have to respect the reporting practices.

2.1
If an observer, who has been used to code manually observations in traditional alphanumeric codes, is now asked to code manually the information in CREX, the format of the report in CREX will have to be designed in a manner compatible with the existing regulations and parameters defined in the Manual on Codes, Volume I.1.

2.2
If there is a computer interface to convert the input data into BUFR, the format of the report in BUFR can be independent of the order in which the operator is used to enter the data, but the interface program would have to be designed in a way to facilitate the transition to BUFR, and perhaps, to keep also an order of the parameters similar to the traditional alphanumeric codes.

Linkage

3.
The link between the transmission format (data elements, descriptors and Common Sequences) and the observations (reports performed within the frame of a well-defined agreed internationally meteorological operation) has to be maintained.  This relationship is important for a migration to BUFR, but is even more important for a migration to CREX.  Use of BUFR to transmit Automatic Weather Stations (AWS) observations can be done with more freedom, but there too, the reporting practices have to be respected, although one could consider also adapting the existing regulations to AWS reporting in BUFR (or CREX) format.

4.
To create the link between BUFR or CREX and the existing regulations is cumbersome.  At the same time, proper common sequences have to be defined.  To avoid hampering the migration process, the same terminology and order of parameters as used in the traditional codes should be used in the new templates, especially the CREX templates.  It would make the migration to table driven code forms easier for the meteorologists and in particular for the observers.  CREX templates would have to be included as examples in an attachment to the new Manual.  At the start, proposed CREX templates could be simpler than the BUFR Templates, however advantages of the table driven codes should be exploited and additional useful parameters could be introduced.  The migration to BUFR is less a problem since it would necessarily mean the use of a computer interface.  And if an observer is to input the observed data, the interfacing computer program could prompt the parameters to be entered in the same order as before, although the parameters in the BUFR report could be in a different order.

Proposal

5.
As example a new template is therefore proposed in the Appendix for CREX synoptic observations, from a fixed manned land station.  Other template development could be done for other types of stations or platforms.  It is not an easy task since one has to respect the regulations in Volume I.1.  This work should be done also in addition to the definition of BUFR templates for the "migration" to Table Driven Codes (there CREX) of the observers themselves.  In addition one could consider to re-write Volume I.1 regulations to fit the new BUFR templates defined last year by the Expert Team.  The Expert Team is asked to discuss these ideas and make any appropriate recommendation.
APPENDIX

CREX Template for synoptic observation from a land station

----------------------------

Common sequence D02030

D01001 - WMO block and station number


B01001 - WMO block number


B01002 - WMO station number

B01003 - WMO region number

Common sequence D02031(CCCCC1)
B02001 - Type of station

D01011 - Date


B04001 - Year


B04002 - Month


B04003 - Day

D01012 - Time


004004 - Hour


004005 - Minute

D01023 - Latitude and longitude (coarse accuracy)


B05002 - Latitude


B06002 - Longitude

B07030 - Height of station ground above MSL

B20013 - Height base of lowest cloud

B20001 - Horizontal visibility

B20011 - Total cloud amount (Code table) - Octats

Wind data

B07032 - Height of anemometer above ground

B02002 - Type of instrumentation for wind measurement

B08021 - Time significance (value = “2" (time averaged))

B04025 - Time period in minutes

B11001 - Wind direction
B11002 - Wind speed

R03002 - Replicate next 3 descriptors 2 times
B04025 - Time period in minutes  (WHAT IS IT???)
B11043 - Maximum wind gust direction

B11041 - Maximum wind gust speed

Temperature and humidity data

B07030 - Height of station ground above MSL below shelter 

B07032 - Height of thermometer above ground

B12101 - Dry-bulb temperature (scale 2)

B12103 - Dew-point temperature (scale 2)

B13003 - Relative humidity

Pressure data

B07031 - Height of barometer above MSL

D02001 - Pressure and pressure change

B10004 - Pressure at station level (barometer level)

B10051 - Pressure reduced to mean sea level

B10061 - 3-hour pressure change

B10063 - Characteristic of pressure tendency

B10062 - 24-hour pressure change
B07004 - Pressure (standard level)

B10009 - Geopotential height

Weather data

B20003 - Present weather

B04024 - Time period in hours

B20004 - Past weather (1)

B20005 - Past weather (2)

B20023 - Other weather phenomena (Flag table)

B20024 - Intensity of phenomena (Code table)

B20025 - Obscuration (Flag table)

B20026 - Character of obscuration (Code table)

Precipitation data

B13055 - Intensity of precipitation
B20021 - Type of precipitation (Flag table)

B20022 - Character of precipitation (Code table)
B13023 - Total precipitation past 24 hours

R02002 - Replicate next 2 descriptors 2 times
B04024 - Time period in hours

B13011 - Total precipitation
Additional cloud information:
B20010 - Cloud cover (total) - %

B20002 - Vertical visibility????

R01004 - Replicate next 1 descriptor 4 times

B08002 - Cloud layer significance (Code table)

B20011 - Cloud amount (Code table) - Octats

B20012 - Cloud type (Code table)

B20013 - Height base of cloud

Common sequence D02034 (CCCCC4):

B020062 - State of ground (Code table)

B13013 - Total snow depth

B12113 - Ground minimum temperature (scale 2), past 12 hours

B04024 - Time period in hours

B02004 - Type of instrument for evaporation or crop type for evapotranspiration
B13033 - Evaporation/evapotranspiration
B04024 - Time period in hours 

B14031 - Total sunshine

B04025 - Time period in minutes

B14002 - Long-wave radiation, integrated over period specified

B14004 - Short-wave radiation, integrated over period specified

B14016 - Net radiation, integrated over period specified

B14028 - Global solar radiation, integrated over period specified

B14029 - Diffuse solar radiation, integrated over period specified

B14030 - Direct solar radiation, integrated over period specified

B07032 - Height of thermometer above ground

R01000 - Delayed replication of 1 descriptor - see Note 1 below
B31001 - Delayed descriptor replication factor
B04024 - Time period in hours

B12111 - Maximum temperature (scale 2) at height and over period specified

B04024 - Time period in hours

B12112 - Minimum temperature (scale 2) at height and over period specified

Notes:
1.  Within RA-IV, the maximum temperature at 1200 UTC is reported for the previous calendar day (i.e. the ending time of the period is not equal to the nominal time of the report).  Thus, in these cases, a delayed replication factor of 2 may be used to construct a time range.  Conversely, in all other cases, a delayed replication factor of 1 is sufficient.

2.  A method needs to be developed of reporting, within CREX, the cloud information within Section 4 of FM 12 (i.e. clouds with bases below station level), and such descriptors should then be added to the above template. 
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