	WORLD METEOROLOGICAL ORGANIZATION

COMMISSION FOR BASIC SYSTEMS

MEETING OF COORDINATION TEAM 

ON MIGRATION TO TDCF 

GENEVA, 1 - 4 NOVEMBER  2005
	
	CT MTDCF/Doc. 2.1.1.1(1)
ITEM: 2.1.1.1

(14.X.2005)

ENGLISH ONLY


National Migration Plan of the Czech Republic 

Submitted by Eva Červená (Czech Republic) 


________________________________________________________________

Summary and Purpose of Document
The document contains Migration Plan of the Czech Republic, including the estimate of personal and financial requirements, as agreed upon by the Migration Steering Group in October 2004.

________________________________________________________________

ACTION PROPOSED
The meeting is invited to consider the information included in this document.
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1) Background

      In the recent decades, many different code forms for representation and exchange of data have come into being. Each of them was created for certain type of data and has been used by certain circle of users. With automation of data-generation and data-processing in progress, encoding and decoding programs have had to be written and maintained for each of the forms. A need for a universal data format arose in which any measured or observed data could be effectively represented as well as voluminous data files archived. These requirements are fulfilled by the WMO binary code FM 94 BUFR (Binary Universal Form for the Representation of meteorological data). Implementation of the binary formats is, however, limited by the technical level of the Meteorological Service (e.g. exchange of data in BUFR requires availability of the protocol X.25 or TCP/IP). Therefore, a new character code FM 95 CREX (Character form for the Representation and EXchange of data) was introduced, as a character modification of the binary code BUFR. This is to avoid the proliferation of new alphanumeric code forms and to ease migration from the traditional character codes (e.g. SYNOP, TEMP) to the BUFR format. 

2) WMO Migration plan

In the framework of the Commission for Basic Systems (CBS) „Plan for Migration to Table Driven Code Forms“(WMO Migration Plan) was developed. In this Plan, the possible impact of migration process on the components of World Weather Watch (WWW), i.e. observations, telecommunication, data processing and forecasting, is analyzed. WMO Migration Plan contains also recommendations to National Meteorological Services (NMS) and offers variety of solutions taking into account different financial and technical situation of NMSs. Schedule for implementation of the migration from traditional codes to Table Driven Code Forms, included in the Plan, was recommended by the CBS Extraordinary Session in 2002 (see Annex).    

WMO Migration Plan, BUFR a CREX Regulations and Tables and other relevant information may be found at http://www.wmo.ch/web/www/WMOCodes.html
3) Proposal for the migration process in the Czech Hydrometeorological Institute

a) Observations

· Czech SYNOP and CLIMAT reports will be collected in traditional codes (till 2010). In the Data Processing Centre, they will be decoded and stored in the CHMI database. Using ECMWF encoder, BUFR bulletins will be generated for the international exchange. These bulletins will contain SYNOP and CLIMAT data from the required selection of stations (SYNOP 2005-2006, CLIMAT 2006-2007). Metadata needed in BUFR templates (e.g. geographic coordinates, station elevation, the height of sensors above local ground) will be stored in the database. 

· Some stations will produce BUFR messages, containing SYNOP data (2005-2007, all stations by 2009) – dual transmission.

· Station Praha-Libuš 11520 is already producing BUFR messages (IUSD40 OKLI), containing TEMP data and all required metadata including information on time and position of radiosonde at each level. To implement CHMI BUFR encoder at the station 11747 Prostějov, certain modification will be needed (2006).

· Selected CHMI stations will produce BUFR messages, containing AWS one-hour data (2005-2006).

· Exchange of road data between CHMI and DWD (Deutscher Wetterdienst) will be realized in the BUFR format. The proposed template and descriptors will have to be validated (2005-2007).

· CLIMAT TEMP messages will be converted into BUFR in the centre (2007-2008).

· OPMET data will be produced and collected in traditional codes. Provided ICAO agrees with international exchange of these data in BUFR, corresponding BUFR bulletins will be generated in the Centre (2010-2013, SIGMET 2008-2009).  

· Radar data in BUFR have been routinely produced and processed since 1996.

· CREX messages, containing total ozone data, have been produced since 1996.  

b) Telecommunications

· The size limit for binary messages will be increased to 500 000 octets (as from 7 November 2007). RTH Prague is already able to oblige this request.  

· Migration process will require substantial updating of Message Switch System directories. During the operational exchange of data (see Note 3 in Annex), messages will be distributed in traditional codes as well as in BUFR or CREX (dual dissemination).

· RTH Prague should be able to convert BUFR messages to their CREX counterparts if a recipient cannot receive the data in BUFR. This conversion is proposed to be done in the Data Processing Centre using ECMWF SW.

· Should external users require generation of BUFR (or CREX) messages, containing data only from selected subset of stations, this request may be realized in the Data Processing Centre after decoding the original messages; this will apply, however, only for the data types listed in paragraph 3c). 

c) Data processing

Incoming BUFR and CREX messages will be decoded and stored in CHMI database. The database will serve as a source for all data processing in the Centre and Sub-centres. Direct processing of BUFR and CREX messages is not expected. The above proposed procedure will be implemented for: 

· BUFR (and CREX) messages containing SYNOP and SHIP data  (2005-2006);

· BUFR (and CREX) messages containing TEMP, TEMP MOBIL, TEMP SHIP, PILOT, PILOT MOBIL and PILOT SHIP data  (2005-2006);

· BUFR messages containing road data (2005-2006);

· BUFR messages containing AMDAR data  (2006-2007);

· BUFR messages containing CLIMAT and CLIMAT TEMP data  (2007-2008);

· BUFR messages containing METAR, SPECI, TAF and SIGMET data (2011-2012); if required also GAMET and AIRMET data types (2013-2014).

Above presented proposal for the migration process in CHMI does not include processing of BUFR messages, containing Significant Weather Charts, as this is not a case of migration from traditional alphanumeric codes to BUFR. The same applies for processing of satellite data in CHMI. BUFR messages, containing AMDAR data, will not be generated in CHMI unless the Czech Airlines install a system on their aircraft allowing on line data transmission. 

4) Migration process in other organizations (e.g. Army of the Czech Republic, Academy of Sciences, Air Navigation Services)
Generation of BUFR messages and their distribution will be performed by CHMI. 

Regarding data processing, migration process may be of no concern for users who receive already processed data and products. If an organization prefers their own data processing, the ECMWF encoder/decoder, including programs for conversion between BURF and CREX, is now available without any restrictions at (http://www.ecmwf.int/products/data/software). 

5) Training

In the WMO Migration Plan, importance of training is emphasized.  It is recommended to perform this training at three levels, starting with basic understanding of the BUFR and CREX philosophy up to the deep knowledge needed for development of software and templates. In the WMO server (http://www.wmo.ch/web/www/WMOCodes.html), „Guide to WMO Table Driven Code Forms: FM 94 BUFR and FM 95 CREX (Layer 1, Layer 2, Layer 3)“ is available that allows studying these codes at the corresponding level. 

Regarding CHMI, the basic training was provided for majority of the CHMI staff already in 2001. Detailed knowledge of the BUFR format is necessary only for a very limited circle. Consultations are considered as an optimal solution in this case. 

6) Costs of Migration from traditional codes to BUFR in CHMI

a) Data processing (upon a contract):

· to generate Czech BUFR bulletins, containing data SYNOP data, i.e. interface between CHMI database and ECMWF encoder (1 month, EUR 3000,-),

· to decode incoming BUFR and CREX messages, containing SYNOP, SHIP, TEMP, TEMP MOBIL, TEMP SHIP, PILOT, PILOT MOBIL and PILOT SHIP data, i.e. interface between ECMWF decoder and CHMI database (1 month, EUR 3000,-),

· to encode/decode BUFR messages, containing road data (1 month, EUR 3000,-),

· to decode BUFR messages, containing AMDAR data (1 month, EUR 3000,-),

· to encode/decode BUFR messages (and to decode CREX messages), containing CLIMAT data (1 month , EUR 3000,-),

· to encode/decode BUFR messages (and to decode CREX messages), containing CLIMAT TEMP data (1 month, EUR 3000,-), 

· to encode/decode BUFR messages, containing METAR, SPECI, TAF and SIGMET data, eventually GAMET and AIRMET data (2 months, EUR 6000,-).

b) Surface data at the stations:

· to finalize AWS one-hour information in BUFR (1 month, EUR 700,-), 

· to produce BUFR messages, containing SYNOP data  (2 months, EUR 1400,-).

c) Upper-air data at the stations:

· to develop further CHMI SW to be capable of management of data compression and operators (6 months of part-time, EUR 2100,-),

· to implement CHMI SW at the station 11747 Prostějov (2 months of part-time, EUR 700,-). 

Total EUR 28 900,- 

Note:

Coordination of the Migration Project and testing of the outputs by the CHMI staff is not included in the total cost estimate.

                                                                                                                                       ANNEX
Code Migration Schedule

	Category (

	Cat.1: common
	Cat.2: satellite observations
	Cat.3(2): aviation(1)
	Cat. 4: maritime
	Cat. 5(2): miscellaneous 
	Cat. 6(2): almost obsolete

	Lists of (
Traditional code forms 

Schedule (
	SYNOP

SYNOP MOBIL

PILOT

PILOT MOBIL

TEMP

TEMP MOBIL

TEMP DROP

CLIMAT

CLIMAT TEMP
	SAREP

SATEM

SARAD

SATOB
	METAR

SPECI

TAF

CODAR

AMDAR

WINTEM

ARFOR

ROFOR
	BUOY

TRACKOB

BATHY

TESAC

WAVEOB

SHIP

CLIMAT SHIP

PILOT SHIP TEMP SHIP

CLIMAT TEMP SHIP
	RADOB

RADREP

IAC

IAC FLEET

GRID(to GRIB)
MAFOR

HYDRA

HYFOR

RADOF


	ICEAN

GRAF

NACLI etc.

SFAZI

SFLOC

SFAZU

ROCOB

ROCOB SHIP

RADREP

CODAR

ARFOR

WINTEM

	Start experimental  Exchange(3) 
	Nov. 2002 for some data (AWS SYNOP, TEMP USA)
	Current at some Centres
	2006

2002 at some Centres for AMDAR
	2005

2003 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2004
	Not applicable

	Start operational exchange(3)
	Nov. 2005


	Current at some Centres
	2008

2003 for AMDAR
	2007

2003 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2006
	Not applicable 

	Migration complete
	Nov. 2010
	Nov. 2006
	2015

2005 for AMDAR
	2012

2008 for Argos data (BUOY, sub-surface floats, XBT/XCTD)
	2008
	Not applicable 


Notes:


(1)
Aviation Codes require ICAO coordination and approval.


(2)
For categories 3 and 5 consider that codes need to be reviewed in order to decide whether or not they should be migrated to BUFR/CREX.  Codes in category 6 are not to be migrated.

(3)
All dates above are meant as "not later than".  However, Members and Organizations are encouraged to start experimental exchange, and, if all relevant conditions (see below) are satisfied, to start operational exchange as soon as possible.

· Start of experimental exchange: data will be made available in BUFR (CREX) but not operationally, i.e. in addition to the current alphanumeric codes, which are still operational.

· Start of operational exchange: data will be made available in BUFR (CREX) whereby some (but not all) Members rely on them operationally.  Still the current alphanumeric codes will be distributed (parallel distribution).

· Migration complete: at this date the BUFR (CREX) exchange becomes the standard WMO practice.  Parallel distribution is terminated.  For archiving purposes and at places where BUFR (CREX) exchange still causes problems the alphanumeric codes may be used on a local basis only.

Relevant conditions to be satisfied before experimental exchange may start:

· Corresponding BUFR/CREX-tables and templates are available;

· Training of concerned testing parties has been completed;

· Required software of testing parties (encoding, decoding, viewing) is implemented;

Relevant conditions to be satisfied before operational exchange may start:

· Corresponding BUFR/CREX-tables and templates are fully validated;

· Training of all concerned parties has been completed;

· All required software (encoding, decoding, viewing) is operational.
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