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2.1.1 Implementation of the Migration Plan

2.1.1.1 National migration plan

A study group on MTDCFs has been established in China this year with financial support from CMA.  The missions of the group are to investigate the current implementation status of WMO codes in CMA, to identify and assess the impacts to those operational systems in CMA due to the migration, including the national level, the regional level, the provincial level and the local level.  Based on the investigations and assessments, the group finally would submit the national migration plan in the first quarter of next year.

2.1.1.2 Implementation and use of BUFR and CREX universal decoder software (under UNIX and Windows)

We appreciate that ECMWF and NCEP distribute their encoding/decoding and format conversion software for the TDCF to the WMO society freely.  We study the software and feel that those Fortran language interfaces are not suitable for most of the operational data processing systems in CMA, which are almost all in C language under UNIX platform.  And because the software was written for an operational chain with specific interfaces, it’s really difficult to transfer and embed it in our own operational applications, except that we make adjustments to the software.  When errors occur, it’s difficult to make diagnosis.  Otherwise, the use and maintenance of tables and templates are also under specific interfaces and formats.

In fact, CMA has already developed its own BUFR and GRIB 1 encoding/decoding software in 1990s in C language.  The GRIB format and encoding/decoding software are widely used in NWP operational system in CMA, but the BUFR encoding/decoding software are only run in pilot projects, including the exchange of observations between NMC and provincial met. centers using specific templates and the decoding of AMDAR, ATOVS data received in NMC, etc.

Under such situation we decide to develop our own encoding/decoding software package in C language for the migration to TDCF, which could be better embedded in the operational system.  The developments include the optimization of existing BUFR and GRIB 1 encoding/decoding software and the maintenance of tables and templates, and the development of CREX and GRIB 2 encoding/decoding software.  All software would be distributed to the CMA met. offices at the end of next year.

2.1.2 Report on production and experimental exchanges of observations in BUFR (or CREX)

There are still no any observations encoded in BUFR (or CREX) in CMA, which are all encoded in TAC or national-standard format now.  But however, the cloud-motion-winds products of FY-2C satellite have been encoded in BUFR and would be experimentally disseminated with potential country very soon.

2.2 Difficulties encountered

2.2.1 Software assess, implementation and use

For the better play of the role of RTH Beijing and for our own needs, we consider that the format conversion or translation functions are necessary and the corresponding applications would be developed, which are much more complex than the encoding/decoding software for the TDCF, including conversion from TAC or national-standard format to BUFR (or CREX), conversion from BUFR (or CREX) to TAC or national-standard format (should be avoid if possible), conversion between BUFR and CREX.

In addition, for the tables and templates, which are the basic information of TDCF, could they be distributed to the WMO society in universal format data files, to avoid the input and maintenance by each member?  A good example is that our colleagues from Japan manage the tables using XML files.

2.2.2 GTS: NIL/COR/ADM, MSS, RTH, Directories, etc.

For the NIL/COR/ADM message, we consider that all the information should be described in BUFR message itself for the integrality no matter how GTS is going, even the concept of bulletin will remain operational or other transmission unit would be used in WIS.  That means all the information should be obtained from BUFR message itself and are independent from GTS transmission structure like abbreviated heading or something else.

In addition, BUFR message includes the metadata information that is included in the abbreviation header of bulletin now, so the bulletin header information would just be in dissemination means and be independent to the GDPS.

For RTH Beijing, there still have two asynchronous circuits at low speed (Beijing-Pyongyang, Beijing-Hanoi) among the 9 GTS links that can’t support the dissemination of TDCF.  However, they could receive TDCF data through the CMA PCVSAT satellite-based data distribution system. For other circuits, even they could support the dissemination of TDCF, but the capabilities have to be increased, especially for dual transmission.
To play the role of RTH Beijing, the compilation function of TDCF messages must be provided by the telecommunication system and the software has to be developed which doesn’t exist now. The compilation would re-organize the BUFR subset messages and generate new multi-subset bulletin.

The monitoring function of TDCF messages also must be provided by the telecommunication system and the software has to be developed.  To implement the monitoring, the multi-subset BUFR messages have to be decoded to get the station number and the status of the observation.  Is it possible to have a mechanism that maintains an explicit statement of subsets and its status such as missing or not?
The request function of TDCF messages also must be provided by the telecommunication system and the software has to be developed.  For the request of BUFR bulletin, it’s the same as the request of TAC bulletin.  For the request of a single BUFR subset, the message have to be extracted from the multi-subset BUFR message and then be encoded to a new one-subset BUFR message and bulletin for dissemination.

2.2.3 Observation conversion

If the migration would be implemented from observation sites in CMA, according to the huge amounts of AWS and new observation sites, it would be heavy work and would take several years to modify or replace the encoding software before observations be encoded in BUFR (and CREX). The encoding software should include the functions like BUFR viewer, monitoring, etc.

So the TAC and national-standard format would be used in a long period in CMA before the observations be encoded in BUFR directly, and format conversions have to be done before placing the data on GTS.  Observations would be transmitted to a concentration site (maybe city mete. offices or provincial center), then to NMC.  In which concentration site should the format conversion be implemented is still under discussion.  If the format conversion were implemented in city level or provincial level center, at lease more than 30s local applications have to be modified.  If the format conversion were implemented in NMC level, the volume of format conversions would impact the efficiency of GTS and increase the risk of data latency. 

In addition, if the messages are encoded in BUFR at observation site, are the concentration centers necessary to pack those single-subset BUFR messages to a multi-subset message and transmit to NMC? Or transmit the single-subset BUFR messages directly to NMC.

2.2.4 Others

All the traditional observations are encoded and disseminated in TAC in CMA automatically.  For AWS observation sites, observations are encoded in both TAC and national-standard formats and is dual disseminated automatically.  For other new observations like the soil moisture observations, the rain gauge observations, the radiation observations and the zoology meteorological observations etc., are encoded in national-standard formats which are similar to CREX but without the description sections.

Are the TDCF the only universal format that we could choose for all observations and products implemented now and in the future in CMA? There are other voices like NetCDF, HDF, etc.

Are the observations necessary to be encoded in BUFR that use domestically and would not be disseminated on GTS?  Or just reserve the national-standard formats used now, even those formats are not universal and needs more development and maintenance work.

If all observations would be migrated to TDCF in CMA, it has to be confirmed that the descriptors defined by WMO are enough to describe all observation elements implemented now and in the future.  If they are not enough, local tables and descriptors have to be defined, implemented and maintained.

If all observations would be migrated to TDCF in CMA, local templates have to be defined, implemented and maintained for new observations.  For AWS template already defined by WMO, it has to be confirmed that the template is suitable for AWS observations in CMA.  Otherwise, local template has to be defined and template conversion has to be implemented before placing them on GTS.

For the GDPS applications in CMA, it’s very complex.  We have national level, regional level, provincial level and local level applications.  CMA develops some applications, but most applications are developed locally for local use.  To avoid the conversion from BUFR back to TAC, we consider that the decoding of BUFR message should be embedded in the data process component of these applications.  For those GDPS applications, some are data-center level database applications or data processing applications that generate the interim data files, which the migration would be transparent to final users.  But others are final-user applications like NWP system or plot applications that decode the TAC or nation-standard format data directly in their applications.  It would take quite a long time to finish the migration of these GDPS applications.

Databases are widely used in the storage system of meteorological data in CMA based on different RDBMS.  The original BUFR messages should be stored with indexing information.  The decoded elements would also be stored in table fields.  For the same data type, the observations disseminated on GTS should use the same template to ensure that the database tables could be defined with fixed element fields and sequences.

4.1 Recommendations for implementations: GTS, Bulletins, MIL/COR/AMD, etc.

With the development of WIS, shall the migration plan add some elements related to WIS?

In addition, we consider that it would be helpful that if more detail information and instructions of migration are provided with examples, like the compilation and request BUFR bulletins in RTH, the NIL/COR/RTD BUFR message, the bulletin header organization for dual dissemination.  Especially, the real observations in each TAC format and corresponding BUFR (or CREX) messages of specific template would be helpful to test that if the encoding/decoding software could work well.

6.1 Organize tests

CMA would like to attend the possible pilot projects of receiving and decoding any BUFR observations.
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