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________________________________________________________________________

Summary and Purpose of Document

The document shows some aspects of BUFR messages received in CMA, and gives some considerations of data validation and processing for operational running.

________________________________________________________________________

ACTION PROPOSED

The Expert Team is invited to take note of the information.

1. Background

(1) More than 4000 data files of BUFR messages (satellite data not included) are received everyday at CMA, with T1T2A1 of ISM, ISN, ISI, ISS, ISC, IUK, IUA, IOS, IOR, etc.
(2) Now BUFR messages of cat.1 and AMDAR, further other messages would be injected into the operational data processing and service flow and provided to the end users.
(2) Now BUFR messages of cat.1 and AMDAR have been experimentally injected, more other messages will be injected, into the operational data processing and service flow and provided to the end users.

2. Templates overview
	T1T2A1
	Templates

	ISM
	307080
[ISML01 ENMI] 307079+004025+011042

[ISMD01 EDZW] 307086+001023+004025+002177+101000+031001+020003+
103000+031001+005021+020001+005021+101000+031000+302056+103000
+031000+033041+020058+022061+101000+031000+302022+101000+031001
+302023+103000+03100+020054+020012+020090+004025+013012+004025
+011042+104000+031001+008021+004025+011042+008021+115000+031001
+008021+004015+008021+004025+011001+011002+008021+004015+008021
+004025+011001+011002+008021+004025+004015+103000+031001+004025
+004025+020003+111000+031001+004025+004025+005021+005021+020054
+020024+020025+020026+020027+020063+008021

[ISMD01 HABP] 208035+307080+208000

[ISMD01 LIIB] 307086
[ISMN04 LFPW] 307096
[ISMC01 RJTD] 301090+302031+302035+302036+302047+008002+302048+
302037+302043+302044+101002+302045+302046

[ISMD62 YRBK]001101+001102+001019+002001+004001+004002+004003
+004004+004005+005001+006001+007030+007032+012101+007032+002177
+020062+013013 (international data sub-categories= 0)

	IUK
	309052
[IUKA01 EIDB]309052+001081+001082+002067+002095+002096+002097+025061

[IUKD01 EHDB]309052+001081+001082+002067+002095+002096+002097
+025061+205060

[IUKD80 EDZW] 301011+301013+301023+007001+301001+001003+020012
+116000+031002+201129+004016+201000+005002+006002+202129+007002
+202000+008001+010004+011001+011002+012001+012003+013003+013002
(international data sub-categories= 255)

	ISS
	[ISSB02 RJTD] 301093+302001+302054+008002+302055+302057+302060

	ISC
	307073

	IUA
	[IUAC01 RJTD] 311008
[IUAD01 EGRR] 311001+007007+011036+011076+001008+002005+002062+002064
[IUAE01 EGRR] 311001+007007+011036+011076+001008+002005+002062
+002064+013002


2. Some suspicious or uncertain aspects of data

	decoding
	end of BUFR message not found (LWIUKD01.201109011200)

number of subsets equal to zero (LBISCD01.201109071200)

	307080
	002001
	missing, but ix = 5 in TAC

	
	008002 in 302004
	020010=100, 008002= missing, 020011= 6

	
	004024 in 302038
	004024= missing, but 020004= 8, 020005=2

	
	004024
	In 302040, when no 6RRRtR reported, 004024=missing

In 302041, when no snTxTxTx reported, 004024=12

	
	008021 in 302042
	008021= missing, with 011001=340, v011002=3.6

	
	004025 in 303042
	004025= 10

	
	004024 in 302046
	004024= missing , 004024= missing, 012049= missing
004024= missing, 004024=0, 012049= missing
004024= -6, 004024= missing, 012049= missing

	309052
	008042
	0 (all bits= 0)
8 (bit 15=1)

16 (bit 14=1)

2048 (bit 7 = 1)

2056 (bit 7,15= 1)

2080 (bit 7,13= 1)

2112 (bit 7,12= 1)

4096(bit 6=1)

6144 (bit 6,7= 1)

8192 (bit 5=1)

10240 (bit 5,7= 1)

12288(bit 5,6= 1)
12928(bit 5,6,9,11= 1)
13568(bit 5,6,8,10= 1)
14336 (bit 5,6,7= 1)

14352(bit 5,6,7,14= 1)
	16384(bit 4=1)
16400(bit 4,10=1)

18432(bit 4,7=1)
26624(bit 4,5,7=1)
32768(bit 3=1)

34816(bit 3=1)

36864(bit 3,7=1)

40960(bit 3,5=1)

43008(bit 3,5,7=1)

45056(bit 3,5,6=1)

47104(bit 3,5,6,7=1)

51200(bit 3,4, 7=1)
59392(bit 3,4,5,7=1)

65536(bit 2 = 1)

67584(bit 2,7 = 1)

69632(bit 2,6= 1)
	73728(bit 2,5= 1)

75776(bit 2,5,7=1)

77824(bit 2,5,6=1)
77872(bit 2,5,6,13,14= 1)
77888(bit 2,5,6,12= 1)
79872(bit 2,5,6,7= 1)

83968(bit 2,4,7= 1)
98304(bit 2,3= 1)
110592(bit 2,3,5,6= 1)
131072 (bit 1= 1)
133120(bit 1,7= 1)
135168(bit 1,6= 1)
139264(bit 1,5= 1)

145408 (bit 1,5,6,7= 1)

196608 (bit 1,2= 1)

210944(bit 1,2,5,6,7= 1)

missing (all bits = 1)

	307073
	004074
	Short time displacement (= UTC - LST)
	missing

	
	008023
	set to missing to cancel the previous value
	61

	
	004023
	time period (= number of days in the month)
	missing

	
	008053
	Day of occurrence qualifier (= 0; on 1 day only)
  (= 1; on 2 or more days)
	missing, but the followed 004003=16

	
	004001
	of beginning, ending of the reference period (monthly normals for a land station, data of CLIMAT Section 2)
	Missing
010011100000000000


3. Some considerations
(1) There are still confusion, misunderstanding on the use of entries, B/C regulations and specifications, especially for the significance qualifiers (0 08 xxx), time period or displacement (0 04 xxx), and the conversion from the code table or regulations of TAC to the code and flag table of BUFR. Further guidance and clarification are necessary to eliminate the misunderstanding.
(2) The validity and integrity of data are very important to the end user.
a) The quality and volume of BUFR data still fell short of the requirements of operation system, further comprehensive verifications are needed to assure that meteorological elements and metadata reported in BUFR were correctly encoded, including decoding checks (edition, tables references), template checks (correct usage of migration templates), cross-checks (comparison of data in TACs versus BUFR/CREX), etc.
b) Some effective mechanism may be helpful to validate the data, like bilateral cooperation and volunteers.
(3) For the BUFR master table version, now 12, 13, 14 are in use, the uniform maintenance of the old versions of tables are needed.

(4) Migration is not just the sending/dissemination issue, more attentions have to be given to the follow-up procedures, such as data processing, management and services, the impact of the migration to the end users should be reduced to a minimum. Some challenges are as follows:
a) There are gaps between disseminated BUFR messages and the logical data service model, the complex transformation have to be made, such as separate the significance qualifiers, combine the time period or displacement with the followed element to the specific database element with the time period or displacement meaning.
b) Based on the flexibility of templates, the ability of handling several different templates for the specific data category, especially for non-standard migration templates are necessary, such ‘data category -> data sub-categories ->templates -> sequences of descriptors -> service oriented elements’ hierarchical infrastructure are needed. Even the decoding of BUFR message is universal, we still have to hard code template-by-template anyway to parse the structure of each template.
c) In the dual dissemination period, to ensure the data integrity, to make the migration be some kinds of transparent to the end users, and to provide improved quality and quantity of BUFR (eg. some centres send location displacement in TEMP BUFR now), both BUFR and TAC now are injected to the following data processing and service flow. The merger of BUFR and TAC based on some principles and providing data to the end users under uniform data represented standard should be considered.
(5) The BUFR data representation infrastructure is extensively used in the data management system in CMA, with further definitions of element precision, storage type, specific code table values, etc.

